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T
his document traces the 

development of the management 

of radioactive liquid 

wastes at Los Alamos'from their first 

appearance in the early 1940s until 

1996, This type ofwaste, contaminated 

with'plutonium and other radioactive 

isotopes, was unknown before its 

generation at Los Alamos, and no library 

existed on appropriate collection and 

treatment systems. Management problems 

were more difficult than those associated 

with wastes of newly developed chemical 

compounds because of the emission of 

radioactive particles and rays and the 

inability to eliminate completely the 

radioactivity in a very dilute solution in 

a reasonable length of time (decay) or at 

a reasonable cost. Half-lives of many of 

the radioisotopes involved are thousands 

ofyears. Treatment systems, therefore, 

were narrowed to processes that would 

concentrate the radioactive nuclides into 

a minimum mass that would be stored 

safely wh!le the nuclides decayed . 

This, document describes the history 

of radioactive liquid waste management 

from its earliest days under the Atomic 

Energy Commission (AEC) Health and 

Safety Division to its reorganization 

under Los Alamos National Laboratory 

(LANL) as Chemical Science and 

Technology (CSn Division. Radioactive 

and Industrial Waste Water Science 

Group (CST-13). 

Covered briefly are data relating to 

activity levels of raw and treated wastes, 

names of personnel involved, many of the 

papers written reflecting activities relating 

to radioactive liquid wastes, major 

construction activities. research efforts • 

accidents and spills, and other topics. 

For an interesting document tracing 

the development of the Laboratory and the 

town, the 176-page booklet, Los Alamos: 

The First Forty Years, by F. Lyon and 

J. Evans (published by the Los Alamos 

Historical Society) is highly recommended. 
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North central New Mexico was 


the area selected by General 


Leslie R. Groves and Dr. J. 

Robert Oppenheimer in November 1942 

for construction of a laboratory to design 

and develop a nuclear fission device. or 

bomb, that would be instrumental in 

hastening the defeat of the Axis powers 

in World War 1] [1]. Some of the land 

selected was occupied by the Los Alamos 

Ranch School for Boys in the Jemez 

Mountains ~fSandoval County, 35 road 

miles from Santa Fe. Most acreage was 

transferred from national forest and other 

Sandoval County properties. The project 

had the full support of President Franklin 

D. Roosevelt and senior US scientists. 

It was chriMened "Project yo of the '""' 

Manhattan District by General Gro" 

on April IS. 1943. it was formally 0.1.. 

On April 20, 1943. an agreement w.. 
signed <bignating the University of 

California as primary contractor. -
THE FIRST TECHNICAL AREA-.. 

Comtruction of the various 

laboratories and office facilities by d. 
Army Corps of Engineers began in 'fa 
1943 with only minor concern for di 

of radioactive solutions. The labora,­

area was remote, and radioisotopes .... 

very valuable. unlikely to be discardi, 

even in dilute solutions. (The first .. 
plutonium [Pul sample, 200 Ilg. ;mi' 

los Alam()~ from the Clinton. TenrJlllll' 

reactor in 1943 by car in a suitcase ... 

thought to be toO risky to bring it in 
II1II' 

air. On orders ofGeneral Groves, t 

uranium-235 from Oak Ridge, Ten!' 

was shipped by raiL) Therefore, w~ 

lines were initially extended to the 1. 
the mesas or canyon bottoms with lit 

thought of continuous sampling .. I ­

I-I is a map of the technical area C. 
later known as TA.I. as it existed in .. 
Building )-2. an additional researd~

•laboratory. was added later. and the 

radioactive waste sewer was extend­

to serve it. The radioactive waste I~ 

called the "acid sewer" on the early 

drawings. was constructed ofvitrifi"'" 

pipe (YCP) with cast iron pipe (Cl'P 

road crossings. Construction mettw 

materials were the same as those us... 
sanitary sewer systems. It is importa 

note that the "add" and sanitary sc­

systems were, from the first. install.... 

... 
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comple£ely separate systems. The sanitary 

system discharged primarily to septic tanks 

that generally overflowed ro Los Alamos 

Canyon; the "acid" system from TA-l was 

extended north to a small branch of 

Pueblo Canvon. The branch eventuallv , . 
became known officially as Acid Canyon. 

At the rim of the canyon. a trough 

probably 12 in. wide and 12 ft long with 

a V-notch weir at the end was installed to 

measure the flow. A head recorder was 

added, and a continuous record of flow 

variation was thereby provided. Figure 1-2 

is a copy ofone of the cham. and Fig. 1-3 

provides flow data for December 1950 as 

taken from the head recordings. 

When Project Y was first considered. 

it was believed that the number of people 

involved at Los Alamos would be in the 

hundreds. However. by the end of 1943. 

Los Alamos population exceeded ':WOO. 

As the various requirements of the project 

became evident, efforts were made to 

employ personnel of the highest caliber 

from anyvvhere in the world. Health 

and safety needs were recognized. and 

Dr. Louis H. Hempelmann, M.D.• was 

employed to manage these aspects of 

the project. 

In January 1945. fire destroyed 

C-Shop in TA-1 and raised concerns about 

airborne plutonium near the community if 

a plutonium facility burned. Immediate 

steps were taken to move all plUtonium 

operations to a new facility to be 

constructed on the east end of the mesa. 

which became known as TA~21. DP site. 

The "0" was carried over from "0" 

Building at TA-I. which was the 

plutonium purification plant. and the 

added "P" was an abbreviation of "prime" 

as in 0'. TA-21 was conStructed in 

1945-46. Building 20 at the west end 

ofDPW was a laundry staffed by about 

17 people who washed and dried all 

contaminated and "suspect" contaminated 

clothing. Also early in 1945. Chemistry 

and Metallurgy Research (CMR) -12 

established a small. fenced waste disposal 

field called Area A for burial and storage 

ofsolid wastes. The field was located on 

the east end of DPW. 

On July 16. 1945. the intense efforts 

[0 develop an atomic device culminated 

in the successful test of a plutonium 

implosion bomb called "Fat Man" at 
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"'Little Boy" was dropped on Hiroshima. 

Japan, and on August 9, 1945, the 

plutonium bomb, Fat Man, was dropped 

on Nagasaki. Japan surrendered on 

August 14, 1945. Anxious to resume his 

university studies, Dr. Oppenheimer 

decided to return to the University of ' 

California at Berkeley, and on October 16, 

1945, Dr. Norris Bradbury became 

director of the Laboratory. 

THE ATOMIC ENERGY 

COMMISSION IS CREATED 

On December 20, 1945, Senator 

Brien McMahon introduced Senate Bill 

51717. which proposed formation of an 

Atomic Energy Commission (AEC) to 

direct all activities in the United States 

concerning the use of radioactive materials 

for peaceful and military applications. 

The bill was passed by Congress in 1946. 

and David Lilienthal was appointed as the 

first chairman. 

On April 1, 1946, operation and 

maintenance ofall Los Alamos post 

services and facilities of the Manhattan 

Engineer District. War Department 

Project Y. were turned over to the Zia 

Company. an organization established for 

the purpose by the Roben McKee 

Construction Company of Santa Fe. 

Executive Order 9816 of December 

31. 1946, signed by President Harry S. 

Truman. transferred all of the government 

property in Los Alamos to the AEC. 

(Fig. 1-4). 

RADIOACTIVE LIQUIDS IN THE 

ENVIRONMENT 

In the early years of Project Y, 

radioactive liquids were discharged 

untreated to Pueblo (Acid) Canyon and 

Los Alamos Canyon. First concerns 

resulted in environmental sampling at 

oudets and along the stream bed. 

Detection of plutonium. uranium. and 

polonium in areas accessible to the public 

resulted first in installation ofwarning 

signs in Spanish and English and later in 

fencing of the areas near the outflllls. 

Figures 1-5-10 are memos reflecti~g the 

concern of project management and 

particularly that of Dr. Hempelmann, 

head of the Health Group. To provide 

time to determine the optimum 

management method for the liquid wastes 

while eliminating most waste discharges 

to the canyons, absorption beds were 

constructed in 1945 at OPE (two beds, 

now called Area U), DPW (four beds. now 

called Area T), and at theDPW laundry 

(three beds. now called Area V). Also, for 

the more concentrated alpha (plutonium 

and americium) wastes from 

DPW; twO 50,000-gal. steel tanks 

nicknamed the "'General's Tanks" were 

buried in what is now called Area A 

(Fig. 1-11). Wastes were brought to the 

tanks in containers ranging from 9-L 

botdes to 200-gal. steel tank trailers. 

A memo estimating,total activity in the 

tanks appears in Fig. 1:-12. The tanks are 

discussed in more detail in Chapter 9. 
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CHAPTER one 

KXI~CUTIVB OReAR 9816 

PRB.VlDlnO Fon TIII~ TflArWFER OF PROPERT H~8 ANI) 

P1WSONNEL TO THe ATOMIC }:;NI~RGI COJdWIBSIOB 


£\1 yirtue ot the authority vuted in me by the Constitutiun IU1d 
the statute., Inolud1nc the Atomic &nerST Act 'ot 1946,. and a.-Pre. ­ ... 
Id.nt ot the Un1ted st.te. and Commandtr-in-Chi.t ot \he Army and 
!faYT, 1t 11 hereby ordered and dlrected a. followlI ." 

1. Th.... are transterred to the Atomic EneriY Commh.ion 811 
inter..h owned b1 the United st.t.. or anT OoVGrfWlfnt AeencT 1n the 
foll~.inl property. All tl ••1onable materlal, all atomic weftpon. ~ 
and parh tbereot, ell facl11t1e., equlpment and Nterial for the 
proce••in~, productlon or utilisatlon ot ti••lonable matGrlal or 
Atomio ener~YJ all prooe•••• and technlcal informatton of Any kind, 
and the .ouree therlof (inaludln, data, draWinf" .p.altlaaUon" "" 
patent., patent appllcatlon. and othlr .oure.. related to the proc•••• 
•~" produotlon .nd utill&atlon ot fl"ionable material or atomic 

.A,rll1 and all oontract., a,reement., le..s .. , patenhl app11eaUon.

for pa .nta, invenUon. and dbeoyerl88 (whether paten ed or un- "" 
patented), and other rl,ht or M7 kind concerninE any .ueh item. 

b. All faol1itles, equipment and ~at.rlal. devoted 
prl~arll1 to atD~10 tnerlY re.earch ~14 development. 

2. There are Ill.o transferrtd to the Atomio r.nerfY Con:mluion 
all propertl••, r.al or plr.onal, tanalb18 or Intanllb e1 1nclud1na 
reoord. owned bT or in the po.....lon, oustod, or contro or the ­
~anhattan EnSln,er Dl.trlot, War Department, 1a addition to the 
prop.rt1l. d••cribed in parasrapb I above. Speclfio itema or .uoh 
properU•• , inOludlnf reoords, maT be excepted from transfer to the 
Comml••1on In the to 10.1n1 aanrier. 

a. The 8eoretary ot War .1~11 notlCy the Commlftsion In 

Tltln, •• to the speolflc Itoms ot propert1 or reaord. ho wl.he. to 

.Ieept, and 
 ..

b. If dter full eXl\mllUlt1on or the faet. br th" Comml..10n,
It ooncur. in the exception, the.e .peciflc items ot property or 
reoord••hal1 be exoepted troll tran.fer to the ColllDli.. lon, or .. 

o. It atter full .xamlnatlon ot the.e faot. bJ the Commie.lon l 
it do.. not aoncur In the excepUon, the Dlatttr .hall be rererred to 
tbe Preddlnt {or deol.10n. ""', 

3. Th, Atoalo EnereY Cotmnlulon .hall noerhe full JurhcHat1on'" 
over 1'l11 1nhrutJ and propertle. tran.ferred to tbe Coftlrniulon 1n 
p.ra,raph. 1 and 2 abon, in aocordanoe with tbe proTldon. ot the "" 
Atomic Sotr., Aot or 194b.. ... 

F;g.1-4. E:xtcutivt Ordu 9816. 
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... 

Juno 1, 1946 

P3r8~l Concerood 

H. z. nradbul"1 

rroblo= ot disposal ot contaminated waste •• ter on proJeot. 

1. 	 The tol10.1na oc~tt•• 1a appoInted to ccnsldor the probl•• 
or dispoaal ot contaminated .aste water on this proJeot, 

Dr. Erio :ette, Ohairman 

Dr. J. Maule,. 

Dr. D.' 7reman. 

capt. X!, WhlPl'le 

Lt. Col. Penh,. 


2. 	 It 1. reque.ted that this committee have a pre11mi nar;r 
report tor the t.~cal Board meeting b7 3une 1'. 

s. 	 It geologIc conau1tation is necas.arT it should be re­
que.ted at once. 

N. R. aral1bur;r 
D1l"eotoze 

HEB/b 
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CHAPTER one 

'"'' 

INTER-OFFICE MEMORANDUM 

D.II>TE Juno 14. 1946 
TOt Captain iihipple 

rAClMI E. R. Jette ~.
AnallSis at Water Specimena tram the Bower System..UB•.II:CT: 

The tallewing three paragraphs have ~&&a taken tras .. report dated 
June 13. 1946 tra. J...,. F. l'ribby. 

'1 have ju.t received the r!pert fr•• Berb Dr!ger an tho prelia1­
J1arT aurTOT at the aeMlr a)'Stem. !hla repert on"era the extent at 
eur aurnT TorT oamplotelT. I _ulcl 11b, halfenr. ta elllphui&e 
that the teat. made tar aant~ating agonta. whioh were deteoted 
b1 JIIIuureJlllnt at Alpha. Beta and Gumut. radlatha an the aurraund1nt; 
&reund• are by nature inaoourate and eoly qualitative at the beat. 

.... 
-An aoourate quantitative determlnati.n at the individual centamin­
ant. may be .-do b1 oalloottng ....-ter .pecimen. tra. each .eMlr line 
near the painta .t drain exita and asa.ying the aamples tar eaoh at 
the radieaotive elementa with which we are aancemed - nalllllly. 
plutan1um" palan1U1a. and UTaniUII.. 

-Our Graup new haa the peraennel te da thi. _rk a. wlIll aa tho labora­
torT in which ta" carry aut the a..ay. We 'Ifill be ready til calleot 
these scaplea &!Id begin werk .n theae tuts at an'1 tiM r-u uy. We 
would al.a lib ta repeat the tests (cenductod Jul'1 1945) on the 
.tru.l:ll in thO Puebl. and L.. Ala.coa Canyons and in the Ria Grmde 
RiTer. Dirt aamplea tra. dried~up parts at the strokmS ~uld al.a 
be aalleoted md ohocked.­

-
-


Jette 

EliJ,rd 

co I Captaln tJldpple 
llanloT 

Fra_n 

Lt. Cal. Penl:r 

McCall 

Drag&r 

l'ribby 

tile 


Erio R. 

Fig.1-6. E. R. Jm~ mmzo r~garding analysis ofwaur samples, Jun~ J946. 
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CHAPTER one 

!. a. J.\te 

'!he tollotrlq 1... GO" ot .. __ troa .1. 1'. !'rlbb,r. 4a," Ootober 21. 
'llblch 1a 1. ,...poa•• W 1O'*" ot October U. Mr. frlbbr YiU be uthor... 
Iud w pro"", ..1tb \be ..ork 1Iidob lie ••1iDe•• 

-x. "'o,ari ~ th. lettler Inna O. L. ..Ull.... 1 bellnlt h. b rl,hfa la 
• ta'l~ that! .. b_lad,. ot th. oh.alaal GOIl~.a'. IUld oon_~raUo&UI 
ot the T ..rlo... ,dMaioah 1. the dralna fro. \be fnh Ana. La\1r1dJ7 .ad 
~p Sit. 1•••••0'1.1 11l ••'tlD, up .. obe.loal dl.po...1 .,.t~ tbl. 
obTlo\&lll7 ..111 uoe.dtata .. '"... d.al ot _rt.a. th.r...... abou~ dx 
dnln. oonoemod -witb tM dUpo..1 ot chealaal ....te. hC* tlIe .be.... 
ar.... t_ 1t ... ellOl\d. ~Jw Dr au.. dral&U1. 1I.ter probab1,. abod4 be 
oollooted fro-. ...h dral...d~. 2 to I , ........k. hI' about; I ....b. 
!'Ius•• r ..ulu .hodd ,i.,.. • talrlr COM oro....cUoa ot tM cbelll1cab 
an4 ooDo.n'raUoll to be t.\mel III ••ch .s....1ll. 

-rr:>•• radloaoU..,.. ooataal".Uoa .tandI'01rrt1.... haft .howa tha' the 
ccaoor.tr.tlo&UI are ""r.r low b7 =sa. (1••• thao 0.1 .loro,r~plutonl~ 
Utor J but; I1Itt10100\ 'llbo. lat.op'.hd. 0..,...1' • p.rlod or ,..r. to render 
both P\JIblo uul Loa AllUllO. CaD70u. Mehlr -=oDtl_luted. n h eoaoe!.,... 
able t.b.t. thh aollh1.ty -1 ....."ta:allr reaoA tlul JUo O ..e.Dd. Vall'r ..nd 
ont... the rlnr 1h.lt. kI. A1....,. CIUl)"OQ al.o. I bell...... r\ID. bto 
S.n4011~.. 1.~1.0.1 'ore.fa. 

-R.pea, radlo••••l. ot ...pl•• rro. ••oh ot tho 25 ••n1tar7 .nd ch••l ­
c.l drato. b ..... o.eA .aG. &ad wator and aol1 a-.pl•• ba~. o.en coll••ted 
ho. Lo • .\1..,. ud J'u.blo C.Il1O". Olltead1nc tre. the Tach An. to th. 
IUo Craod. B1.,.T. %he tbal "IUU. ot tho te.a ..ill be tonrard.e4 to 
:10II \1poD oOlllp10t 1 Oll. • 

illJ .rd .... ".. . .. .Ii 
00 t R. C. 11111'~ .' '.' 

J. 8. Or.baa ,'. 
Sldn., Int;h.... -I. / 


Lou1. U.mpol..n 

n. !. Bradbury 
ru. 

Fig.1-7. E. R. lent memo regarding disposal ofcontaminattd sewagt. NOV(11liJ" ]946. 
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CHAPTER one 

,,",' 

INTER-OFFICE MEMORANDUM 

TO. 

L. n. Hempel_no 

• U ....ECT: Censtruction of 'ono. ArOUDd Puebl. C&n10n• 

... 
Thb "'rnine, MIlrch 211. "'Jor Oer17 oa_ to rq ottice t. dhou.. with 

Mr. Tribby and .. tho ti_ rom _tter of the tlnol arcrund tb8 cOI1t.&a1nat8d 
area in Pu.blD Canron. 

l' cannot unch,r.t.and 1fbJ' ear att.e • ., to haTt thl oont..udnatecl arM aj. 
j~ep.nt t.e t.he re.ident.lal .eetton teneed otf haTe been blGoked, repeated17, 
by Ylricus indlylduala and croup, cu thl. projeot. (This aritioi.,a 1. mo\ 
direct-tid at Llajcr Gerrr, who _rely aobd as thl &,Int whoa. tmCartunah duty 
it waa to cenye7 the \ad D." to ... ) I would like to r.iteratl thl felllni 
ot Mr. Tr1bb)' aat 8l.llt aboot thl ileld tor ncb a fIno •• 

1. The aotual phJaical balard to adult.., obl1drln aDd do,1 who C. into 
thia cont.ad.n"l"'cI area clelpU...mine Illens it .11£bt. 

2. The bad pablicit7, h...w.r, rlsultine froa the ,enlral knawled,e that 
_ haft not dcu••Tel7tMnc io our powv t. prftnnt perer-ns and anbah tr.. 
oollinl :In oontact dtb the .rauent tro. D build!nl 'WOuld lHt .dr,uH1;r ..doue. 
~. _Illd be particular17 open te antiota••iDe. the Iltl\llnt 11 diecbar,ld in 
a redln .0 neAr the r ..ld.Ual arl&. 

,. The estl_ted CI.t et the t.no. (1)0, 000) 11 .~ll oo.pared w1tb \b. 
OOlt ot ~."ible lawsuit. a,ain.t tbe projeot. 

Hayine Itat.d ., pelition, I would like to plaoe the reKponelbll1t7 tor 
the posslble ooneequlne •• ot continued deta7 of oanatruotion .t this tenet 
Iquanlr on the ehoulder • • t tho•• ·.zperuw 1I'bo ba..... d.l47" the con.,truo\!oD 
10 tar. 

It 11 ahe \eU.Te4 "" Ifr'. TrlbbJ aDd ~eelt ttv.t ,cod etwt t.ne.. ehculd 
\e placed around the contaaiDatld ....r cutlets ~1t D.P. Site. Th. oonstruction 
ct thflllO tIme.. ia he. ur,ent tMn tbat. 'iiIInd bon .ine. thl•• O'IIUet. are " 
in ....trlct..d and rather 1naco•••l~. re,lone. 

Will ,ou ple3el oonsider thie an ottloial reque.t tor the oon.truotlo. of 
elloh tenc"" DlttaUI.a to the awr.lHtr and plaae_nf. ot the t.nol" can ....tt­
talnld trOll LIr. 'h'lbbJ. 

tHlhhk 
co/ J. tribby

ae&J. 011'17 
ru•• 

_IS 

... 

Fig.1-S. L H. Hempelmann mmlo regardingfoncing Pueblo Canyon. March 1947. 
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INTER-OFFICE MEMORANDUM 

CATE 

DI'. JaU. 


I..ul. II. H••peluna 


n. DedUk Or...p b uno.I'II" ." tIM taot. that. tla.....1111*' .t 

plut.l>nlua III til••tr.... 41.....1" .. Sot. h.~l. C • .".. b .M" 

teleranee. hoedill, t.. Mr. trill"'" a..a,., tM ....... iJl .bc_to 

p..la, epp..lt.. Leu4len1lk Cup, AMI' th , .. !Jabl ba4, Ie t._ (10) 

tl••s t.tl.ran,•• 
, 

(2 I 10 
-a 

-'."'&re" 1 1.t. ...). ll\bauck th. ,.l.raac. 

Talu. pr...~lT 1. canearYatl•••~,k •• that tkll 11t.1Iltloa 1. a.' trul, 

he.ardeUI, I 4. n.t. \h1nk It ..uld lie aiTt.."l. to .aatlnu. 4ll.bar,ln, 

pluleniua Jnt••pea ...1'...., •• Uk...no.nt..rat.101l1 will ,,,"ual17 _1111 

up la tJa••tr... 1Ht4. 

. I UDdent&n4 t,... Mr. pU.... tu ...-.at ot pllahnlu 1D D. P. 

.fflu.n' b IIlad.abtdJlc .nI I •• nnt u...t. 1'. bu...4. plane t. "YU' 

t.tlt. pro~le. 1A tke tutu.. • .....tbell••• 1 .11. _fit. te ..n te 1'­
aU.nUoD tk. taat tllat. t.h. td....ae. u1•• t.r plut..Diu 1D 4rl.DklDc 

• o/frank PUt.-.a 
.I'.... frU'r.r
In•• 

tHH.hk 

·,1 

i 
1 

! 
J 

1 
1 

1 
1 
! 
I 
; 
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CHAPTER one 

~~fb'{tl\~\f~ 
INTER-OFFICE MEMORANDUM 

April 14,DATE 

TCU L. H. Hempelmsnn, ll. D. OFFICI.U USE ONLY 
J. 7. TribbyFROM. 

ltAdioloGical lafetT in connection ..,ith dilposa1 of rncUoactlve Md chemicaleUBJECT: 

""(lete!. 
REFERENC:EI LAll-CMR-12 

Thl1 il in sns",er to your reoup.,.t for informf'.ti(IJl concerning the ~!ork 
currently being done to determine chemlcnl ~nd radIOActive contpmination 
of the cr.n;yone pnd lurrounding areal ~nd the effluent linee from the 
chemIstry clivi8ion. We are allo conductIng routine anAlysel of drinking 
water from water lourcel, mOltly fo~ the heck of it, rather thpn due to a 
bellaf that there Ie MY Immediate danger of the wl'll-wp-ter becomIng con­
tMlnl"ted. 

I. He~lth !urv~7 of the e!r*~n8. Soil samplee are collected from location. 
In the cAnyon bede and canyon walle extendIng from the Slte to the Rio 
Grende River, and from the DP l1eet and Laundry teep'"&e 'Ditl, PI1c'. from the 
,rCAI surr~unding the efflupnt e~ite ~nd pit run-off.. Soil !pcplel nre 
I\nlllYII"c:1 for Pu, Po, U, ~ , If rsdloilotopea and fluorine. Wllter umplel nre ... ' 
collect~cl from etsgnllnt WAter po')ll In the l!ee'Ds.ge 'OUe and can~'on bede ex­
tending fr')m the 'l'ro.1ect to the Rio Grende River, I'nd from the Rio GrMde 
River. Weter IMyl". are ouant1t~tlvely endY!l',d for Pu, Po, U. Radio­
hotl)pl'e, fluorine. to~ic metAle-lla lind Cd. All this 1ll don.. twic,", per yenr 
to determinl' the e~tent And d~£ree of canyon and 8urroun~lnr. pre~ contamlnn­
t1 ').11. pnd to dl'ltect the trprel\d of an unusuI'I1 amount of contnmtnl'tt on 
thrnue;hou.t the prel'!. DIrect instrument purvey (..,.( .I.J t 0) of the area 
surr~un<1in!:: the ~tflul'nt e~itll 1e done tw1ce 'Der yepr. 

II. Anlll~"'l!l of "P!lJte .. fflul'llt!! frnr.:s the cheml!!try !'!'~r. 5I'mnll!'l "f the 
wp.~te effluent. from All chemical dl!!n~.a1 linea rr~ collect~d up.rioc:11cplly ­
~nd pnplyqed for radiopctive contnminllte., to%ic heavy m~tp.l!, fluorIne, 
lIll. Cd. et c. 

III. An"lYl!lt! I)f ...ater MT.mlel! fror.:s the nro:lect i!rtnJdnr, wrter "-:-urcel. 
toIl!t!:!r lI"mn1", "re collected each month ircm roll ~!e1I!'! lind ref'erv"Iirfl t'ullply­
in#; drinking wl!ter to the project. The !lPJUT:'lc!l nr.· r.nl",l~' ..ed to detf'ct the 
presence (and concentration) of the contaminates listed in (II). The re­
sulte of the 8111'11Y"1 are reported in the CUR-I, J.lnnthly Pr"lr,Te'!s Report. 

IT. In tl.ddi tt 'In I 
(a) Air teetl, to detect I1nd mene'lIe elpha contrminl'Uon in the dUlt "" 
blown ar~und thp !leenp~e uit areal at DP Site, Rre run during dry peri')dl 
Ilnd/or during periodl of strong windl. ~ 
(b) This grou'D 11 aeeillting other orgnniz~tionl in devel~ing Improved 
liquid waste dllpolAl method, ie; chemical, actlv~ted bl~loglcal Iludge. 
etc. 

Fig, 1-1O. j. F. Tribby memo regarding rad safity in waste disposal. April 1948. 
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CHAPTER one 

,TO 

""OM 

SYMBOL. 

OFFICE MEMORANDUM 

W. J. 1I'Iar:unlltl. Cl\ID-ll DATE. December G, 1971 

W. B. Gibson, Cl\ID-ll 

Generu,lls Tanks - Memo t'rom Dean D. Meyer, December 3, 1971 

CMB-ll 

Champion's records. which were made II.t the time solutions were 

transferred ioto the tnnks. on the basis of rlldioassay (total alpha) of the 

iodh'idu:u trailer tank loads, showed a total of 344 grams into the two tanks, 

lDasmuch as records at th:lt time were kept to the nearest 0,01 grams, 

this is probably a reasonable figure for total alpha eqwYalent. 

A corroboroltive sampling of each tank was performed about 1950 or 1951. 

and the results were in good enough agTeement with the above that no corrections 

were thought to be necessary. So far as I kllOW, DO records of this sampliog are 

st1llin existence, but r seem to vaguely recall that the NaOH supernat.'l.ut unlc 

h3d about 180 grams In 50.000 gallons, aDd the NH.OIi tank bad about 160 grams 

In 35.000 gallons. 

How much of tbis is actu:.llly Pu, and how much Is due to Am is open to 

speculation, but a reasonable guess might be about 20-30 grams of Pu, and the 

rest due t.o Am, but that is probably irrelevant. 8hlce the primary question is 

not how much Pu. but rather how much activity. 

WBG:arm 

/O¥' 

;; 
~ "" 
'I 
:;• ­
.,. ... .' 
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Fig, 1·12, Memo mimating tank activity. I,. 
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In May 1947. John F. Newell was 

employed by the Zia Company as 

superintendent in the Maintenance 

Division in charge ofsanitary engineering 

activities. including all aspects from 

1 
 garbage collection, restaurant inspection. 


and rodent control to water quality control 

and sewage treatment. 

[ In September 1947, a committee on 

health and safety representing the AEC 

visited Los Alamos to survey the status of 

operations under the control of Newell. 

The committee included: 

• Dr. Frank Parker, Health Physicist, It-t Hanford; 

.• • Dr. Phillip Drinker, Harvard School 

of Public Health; 

• Dr. Abel Wolman. Johns Hopkins 

University. and 

• Mr. Arthur Gorman. Sanitary 

Engineer, AEC Washington. DC. 

In its report on the survey. the 

commirree recommended that the sanitary 

engineering functions {water quality, 

domestic waste disposal. and industrial 

waste treatment} be separated from the 

sanitation functions; that these functions 

remain under Newell; and that Newell be 

transferred within Zia Company to the 

health office under the direction of the Los 

Alamos Hospital. Zia Company accepted 

the recommendations. In meetings with 

theAEC. Zia Company, and the Los 

• Alamos Scientific Laboratory {LASL} in 

1948, a research and development 

program on industrial waste treatment, 

. under John Newell. was established. To 

assist him, C. W. Christenson. chief 

chemist at the EI Paso water plant. was 

, hired effective early September 1948. 

During late 194? and early 1950, 

discussions were held on the most 

appropriate control of the community 

sanitation program and the industrial 

waste activities. On April 30, 1950, 

both functions reverted to the AEC, 

and John Newell was made chief of the 
-

industrial waste branch. Ed Hermann 

was appointed chief of the community 

sanitation operation. 

In November 1948. the manager of 

the Santa Fe Operations Office (SFOO) 

of the AEC directed the organization ofa 

radioactive waste treatment study group. 

The sanitary engineer of the SFOO-was 

authorized to organize and supervise 

experts in the waste treatment field from: 

• LASL; 

• US Public Health Service 

Sanitary Engineering Center. 

Cincinnati. Ohio; 

• US Geological Survey; 

• SFOO Sanitary Engineer Office; 

and 

• US AEC. Los Alamos. 

The personnel assembled for the work 

included: 

• John F. Newell. C. W. Christenson. 

and E. R Mathews. US AEC. 

Los Alamos; 

• H. L. Krieger and D. W. Moeller. 

US Public Health Service. 

Los Alamos; 

• C. Ruchhoft. consultant, Director. 

US Public Health Service. 

Cincinnati. Ohio; and 

• M. B. Ettinger and G. G. Robeck • 

Sanitary Engineers. US Public 

Health Service. Cincinnati. Ohio. 

A photograph ofseveral of the men 
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Fig. 1-13. Left to right: C W. Christenson. AEC-LASl; 


Arthur Gormal/. AEC: Gordoll G. Robeck. US Public Health Service; 


Joseph A. Lieberman. AEC: Morris B. Ettillger, US Public Health Service. 


involved is shown in Fig. 1-13. Appendix 

A, a repon by). F. Newell dated January 

10, 1950, describes the organization of the 

study group and some of the early work 

accomplished. Appendices B. C, and 0 

are documents describing the organization 

and functions of the Industrial Waste 

Section, Los Alamos Field Office (LAFO). 

Agreement could not be reached on 

the best method of treating the organic 

laundry wastes, but physical and chemical 

treatment using an ir~n salr and a high 

pH was determined to be the optimum 

method of concentrating alpha activity 

from a large volume ofdilute inorganic 

wastes. Biological treatmenr systems, 

such as trickling filter and activated sludge, 

for the laundry waste were studied but ... 

adopted. Black & Veatch of Kansas Cit 
9F'h 

a well-established consulring company 

sanitary engineering, was contracted to'" 

design pilot plants [0 treat the nonorgar.. 

radioactive liquid wastes from TA-1 anc 
Iii 

South Mesa development and from TA-_ 

brw. The plant designed to treat TA-I'" 

and South Mesa wastes (Chapter 3) was .. 

on Canyon Road at the site called TA-45 
.. .'''' 

Waste Disposal. Reference:2 is the 1953 

Operating Report that includes a thorau."o 

description of the facilic:' and treatment ­

records for 1953; Rderence 3 is the set 0:'" 

Black & Veatch construction drawings. 

Reference 4 includes some history of the "" 

site and outlines the restoration program .... 

TRANSFER TO H-OIVISION, LASL 

The following table (Table I-I) 

summarizes the staff of the Industrial 

Waste Branch a[ the los Alamos Area Oft' ... 
(LAAO) and L-\SL. Appendix E is a cop~ 


of a letter from LAAO manager Frank *" 

Diluzio to USL Director Norris Bradbu ... 


authorizing the transfer of the Industrial 


Waste Branch from the AEC [0 LASL. 


Figure 1-14 is a memo from). R. Maddy. "" 


Chief of the UFO Health and Sattey ... 


Branch, to personnel transferring the AEC ... 


[0 LASl and explaining the details of 


the move. 


Dr. L. H. Hempelmann was leader .. 

of [he Medical Group, later Health Group. Ii 

then Health Division, from the beginnings 

in 1943, until May 25, 1948, when 

Dr. H. O. Whipple was appointed acting 

division leader. Effective November I. 

1948, Dr. T. L. Shipman accepted the post 

of head of the division. 



CHAPTER one .. 
Position LASL 1955 (Group H-7) LAAO 1950 

Group Leader 

Alternate Group Leader 

Chief Sanitary Engineer 

Senior Sanitary Engineer 
,'" 

Technician 

Technician 

'<­
Chief Chemist 

,'" 
Senior Chemist 

Chemist 

Chemist 

Chemist 

Chemist/Bacteriologist 

Chemist 

Secretan' 

PHS Ad\'isor 

PHS Advisor 

Consultant 

Consultant 

Consultant 

John Newell 

C. W. Christenson 

E. R. Hermann 

C. G. Maninez 

]. P. Valdez 

E.R. Mathews 

E. H. Rex 

E. Wiederhold 

C. Fogle 

W. ~1. Webster 

L ;\-1. Reading 

R. L Taylor 

L B. Gallegos 

H. Krieger 

D. Moeller 

C. W. Christenson 

J. Paul Hutchinson 

]. Paul Hutchinson 

R. G. Thomas 

C. G. Martinez 

J. P. Valdez 

E. H. Rex 

G. LJohnson 

N. M. Ewbank, Jr. 

W. M. Webster 

L. B. Gallegos 

D. Moeller 

Dr. E. R. Ruchhoft. Johns Hopkins 

G. G. Robeck, US Public Health Service, 
Cincinnati. Ohio 

M. B. EHinger. US Public Health Service, 
Cincinnati. Ohio 

.. 
.. 
.. 
.. 
.. 
.. 

.. 
.. 
.. 

-
-

1M 

-

Table 1·1. Staff, Indllstrial Iflnste Bmllcb. lAAO. 1950: U.SL. 1955. 
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CHAPTER one 

Office Memorandum · UNITED STATES GOVERNMENT 
r " 

\ (~\,-
TO 

Those Lis ted Bel(lll '\.'X~'~'J ~'I1l: Ma,r 23, 1955 

"" '\.~. 

fROM I JP188 R. Hlddr, Ch1et.;,~~~ih·1c ·~a.fet' Branch 
". ,:',.::,....: . 

. " 1 " .. ..!.• 

SUll}ECn TRANSrnR a IlIluSm..u WAS'IE SECTION TO WL 

<. " 
SYMBOL, LP:JJ( ....::) 

This is to advise 70U that negotiations have been ccepleted tor the 
transfer of the Industrial Waste Section to the Health Division at 
the Los Alamos Scient1tic laboratorr. We are ad,vised that firm 
offers vill be directed to each ot rou, outlining IlIllArl:ea, emplC!)"­
ment cCDditions IUld friDge benet1te roU J1I8:f expect aa laboratOl'T 
emploreea. In ill caaes, present salaries vill be preserved and 
adjusted at a subsequent date. Such future adJusbent vill be COD­
detent vith revisions made aftecting similar emplorees .. a result 
of salarr aad vap surve18. 

Your attsnt1ms 18 invited to the tact that 70U vill be paid 1B 11DP 
SUIIl for ammal le..,., l"eIIIainiag to rour credit .. of the date or sepa... 
ration, prOYidiDg 1t doe. Dot exceed rour lea"., ce1liDg (30 da)'lll or 
more) carried over ms Jemarrl, 195'. Those at rou vho be"" &II UD­

~ed balance at lea"" a.ccrued tb1s rear vh1cb exceeds JOur lea"" 
ceiliDg are encouraged to discuss appropriste plana vith JOur 1JD,.. 
Jllediste ecperri.aor to liquidate ncb current lea"., aceruala to avo14 
torfeit1ng lea... OIl JUDe 3. 

Federal prov1aiODll regard!.n8 lick leue preclu:ie the direct traDllfer 
or sucb leave to a cnntractor upnn traDSter or federal elllplO18ee. 1011­
ever. UDder the labcratorr oontract vitb tbe AEe, tba Laboratorr, vbaJl 
necessary, l1li7 grant alck lene in exc.au of ;your LlSL accumulation 
vitbcut aharge to future lea"., a.ccrual. 

'1'0 eacb or 10\1 I voul4 l1Jat to extend .,. deep appreciation tor & Job 
veIl dnne dur1Bg our usoci4tioa, The HaDager aad all or US bere Job 
1B viabinS JOU the beat of luck 1B JOur DeY ase1gnmnt vitb the Labora.. 
torr. 

AddreSl!!ee!. 
Conard W. Chriatens_ V 

Joba P. Hutch1naOll 

Jticbard O. TbC1111&8 
Wllliu M. Webster 
FrandaGo A. O,.vara 
George L. JoImsOll 
Comelio O. Ma.rtiDe. 
Jose P. ValiSe. 

Lorra1De B. Oall-ice 


-

-

-


... 

.. 


Fig. 1·14. J R. Maddy mmzo ugarding transftr ofIndumilll Waste Section to LASL, Mlly J955. 
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At the time that the branch became 

Group H-7, LASL, the responsibilities 

included: 

• operating and maintaining 

the treatment plant, TA-45, 

for radioactive liquids from 

TA-l and Sourh Mesa facilities; 

• operating and maintaining 

the treatment plant. DP-35. 

for radioactive liquids from 

DPWTA-21; 

• operating and maintaining 

the treatment plant. Ten Site 

Laboratory (TSL) - 7. -9. and 

-10. for radioactive liquids 

fromTA-35; 

• operating and maintaining 

rhe laundry. including 

sampling and analyzing 

laundry wastes discharged to 

Area V; and 

• srudying methods to treat 

radioactive wastes. The Division 

of Reactor Development 

(DRD) of the AEC funded 

these investigations. 

At the time of transfer. group organization ..
had evolved into a five-section operation 

including: 

• rhe group office-Group •
Leader. Alternate Group 

Leader. secretary; • 
• rhe Engineering Section­ -section leader. Staff member 


(SM). technicians; 
 -
• rhe Research and Development 


Section-one SM (working 
 -closely with the Group Leader -and providing backup for the 


Engineering Section); 


• the Chemistry Laboratory -
Section-section leader, 


SM chemist. chemistry ­
technicians including one -..
senior technician for research 


and development (R&D); and 


• the Laundry Section­


section leader SM. assistant 
 .... 
section leader. technicians. 

-
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,CHAPTER two 

A
n early problem faced by 

the administration at Los 

AJamos was the most 

economical management ofcontaminated 

clothing-smocks, dungarees, underwear, 

socks, head cover, and booties-and other 

items such as towels. The items could be 

discarded as waste, or they could be 

laundered. It was decided to launder all 

clothing contaminated with radioactivity 

and to send such uncontaminated items as 

towels and smocks to a Santa Fe laundry. 

Because most contaminated clothing 

originated in 0 Building (plutonium 

facility), a small laundry was constructed 

adjacent to and south of D building in 

Building 0-2. Wastes were discharged to 

a septic t3:nk, which overflowed to Los 

AJamos Canyon. 

I 

Laundry soaps, such as Ivory Snow 

(Fig. 2-1), readily available on the market, 

were used as cleaning agents bur were 

found to have a relatively low efficiency in 

removing isotopes of plutonium and 

polonium. Studies were conducted and 

experiments undertaken to discover agents 

that might be more effective. The 

chemicals investigated included 3% citric 

acid, 3% tartaric acid. 3% acetic acid. 2% 

oxalic acid. 3% hydrogen sulfate, 3% 

Igepal solution, and 3% Zoleo solution. 

As described in a report by J. E Tribby [1], 

January 1948, the citric and tartaric acid 

solutions were the most effective 

decontaminating agents. 

I 
With the transfer of plutonium 

operations from D Building to DP Site 

, at TA-21 and increasing laundry 

requirements. D-2 operations were 

replaced by a larger facility at DP site. 

28 
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Appendix F is a copy of a memo .... 
requesting the new facility. 

A decision was made to provide .. 

full-service laundry, and W H. Krugca 

Sant; Fe was contracted to design the 

plant. The facility (Fig. 2-2) was buil .... 

,1945, located at the west end of TA-2IP 

and designated DP-20. Names of s0'1J. 

the personnel assigned to the laundry;.... 

listed in a following paragraph. CMR 

Division operated the laundry until ,. 

September 1, 1956, when it was .... 

transferred to H -7. .. 
Treatment of the laundry wastes 

became an immediate problem with no· 

recognized solution, so. as an interim III" 

measure, three absorption beds .... 

(Fig. 2-3) were provided. The bed area 

was designated as Area V. The beds. ",.. 

25 ft x 200 ft, were filled with roce .... 
gravel. sand, and earth and expected to ,.. 

percolate 0.5 gal. per square foot per da;..... 
The scientists attempting to resolve the 

treatment of the wastes from TA-l and ,.. 

TA-21 also concentrated on designing a .... 

treatment system for the laundry wastes. ,.. 
The major difference in the problems 

was that the laundry wastes included 

considerable organic material and should,.. 

have been conducive to biological ... 
treatment such as trickling filtration and 

activated sludge. A paper by J. E Newell .... 

t't al., describing the lab work devoted to • 

treatment of the laundry wastes was .. 
published in 1951 [2]. 

When the laundry went into 

operation, wastes to the absorption beds , 

were sampled periodically, and in 1955, 

weekly composites were analyzed to 

determine levels of gross alpha, beta.e 

II 
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B. 	 Coetrol. 
Rubber :;lovol!' tlre provIded for each person \/orkIn~ with the lI1ltoriul. 

Several crllnGeli cllch do.y arc III'!de b)' perllonl! workine; ,71th lo.rl~o quo.ntitiu of tit::: 
roterinl. vllpccially solutions. Hand counters, sonsitivlI to 2iJOcOUlltl! por Clir.ut!; 
o.l"e ::!'vo.ilable in the _ahroo",e. Filter popor Iwipelll lire taken from hllndG of' peur.:-..: 
in ":"ot" h.bll do.lly or tTlice dll.lly. Check tettll aro. !!\:.Ide on 0. frllcti:m of tne 
luborutory personnel twice weelely upon leaving the·_ehrool1l. '!'eehnicir.ns urI! 
urged to duter:ni!l.e certo.in are". 0.& cont.o.minutod Ilnd rocard tho", lUI ftuch. The~1! 
orc", e r..ro neVer touched wi til the bare hundll. 

A preventi vo method noa been providod in tho _enroome and i:1 tho la.b. 
orutorlos. If thill methud ~which is outlined below} ie uled, virtually 1111 
(dqwll to 21)0 count. per minute or leall) of the eontamit!ution can be remuvcd fro:,. 
the 3lcin. 

1. 	 Before beginning v/ork. eoet '.and. witil a thin layer of "plndlo 011. 
It h ill1?ortant to eover tho Ilbnds thorou~hly. 

2. 	 Arter finiBhing ""rk. cent nunda with .~ellt 's l;uJ.,:lho Hand Cl wonl" , 
"ork up a 111 ther w1::h '\Qtor and rin:;c:. 

3. 	 Repeat atep 2. 
4. 	 :,lUn with Ivory 5no.p. 

C. 	 llethods. 
No ottlafBctory method 111 lcnoYITl for removing contaMination from !'.:Ind. 

other than tne preventive mea.uro outlined above. A 4 or 5 normnl eolution of 
HCl ...ill frequently romove contao.ination frOID handa but. bee.ule of the irrit:1tin& 
effoct o~ the ekin. the method ill recommended only in oxtromo calles. 

nl. 	 laundry. 

A. 	 Personnel. 
Untro.inod lIIeD and .fomon clin b. uead on thi. job. It 11 not belioved 

I;hat any protective measurea aro nooonary other thlin usine: the method for pro. 
vonting h&~~ contamination outlined above. Proteotivo clothing 18 provided if 
tho poreonnel wieh to woar it. 

B. 	 Control. 
A lIufflciont aupply or protftctlvo olothing of evory t)'po il kept on 

hond ill orelor to per:!lit frequent c/ul.n!;ell. Clothing 1. oheelc-lT.I·nitored after 
bolo!!: lauodered. 

C. 	 Yethod. 
Shoe coverll. covernlle. l!!!\ocks. cloth glovea. 8urgeon'. clI.pa, and lag· 

!')r",tory to"elo are _.hed repeatedly nod the lI1lchiWla are chnne:d between each 
'.... hing. All 111100 COVllrll II.re _ahod, turned 1nll1de-out and reftehed. Ivory 
Snow and -_tar 1. uled. 

D. 	 Reeulta. 
Only nbout O.5~: of the ~armllntll (molit of theso are coverallo and slIIOc:Cn) 

~.-
.;._.- '_..-- '...., 

2-1. Page from R. A. Popham report on laundry oprmtions. August 1944. 

http:certo.in
http:eehnicir.ns


---

_____ 

CHAPTER two 

--.. 

... 
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I Year Radioactive Strontium Pluronium"Gross alpha Gross beta 

1955 1907 655 

1956 1920 763 

i 1957 1282 25,682 563539 

1958 189816,624861 12 
i 
I I 1959 2341244 3,088715 

'i 

1960 88722,6362313 1,053,I 

I 1961 38,1402903 882 9951 


Average 2,234 9151776 717 

I 

Table 2-7. Summary-laundry mwlll'uk6' U'IljU composires yearly averages, elm-L. 

'Usillg counrer with 50% shieldil1g; therefore disimergrariomlm-L=2 elm-L. 

! Dispensed (totals for the year) 19571956 

Cheesecloth, bolts 2,2815.595 

Glm'es. surgeon, dozen pairs 21.107 

Processed (totals for the year) 
I 

Pieces 896,600 981,450 

Pounds 457,204422,833 

Boots, single 527,500 611.300 

Coveralls 84,43080.500 

Coveralls discarded because of wear :md tear 3,0252.154 

Coveralls discarded because of contamination 15492 

Laboratory coats 60,60061,150 

Laboratory coats discarded due to wear and tear, 1,828 1,557 
I 

Respirators 12,399 12,494I 
Table 2-2. Compariso" oflaundry serI.ices jor 1956 lllld 1957. 

. 

pluronium, and radioactive strontium. 

A copy of a summary by chemist Elgin H. 

Rex (for the years 1955 through 1961) 

appears in Table 2-1. 

The following employees worked 

at the DP-20 Laundry. 

George B. Pomon - Supervisor 

Joe Schaffer - Assistant Supervisor 

Arturo Ortega - Foreman 

Polly Montoya 

Manuel Martinez 

Filiberto Martinez 

Frank Montoya 

Pasqualita Tafoya 

Austine Lujan 

Elias Vigil 

Richardo Varela 

Agueda Salazar 

Carlos Salazar 

Juan B. Salazar 

Benny Martinez 

Jose Roybal 

Eusebia Martinez 

Margaret Nelson 

Waldo Martinez 

Joe Varos 

Table 2-1 indicated that gross bera 

activities were of much greater concern 

than gross alpha. with some of the beta 

activity due to isotopes of radioactive 

strontium. A memo from E. R. Hermann 

(Fig. 2-4) describes plutOnium activities. 

Reterence 3 provides detailed intormation 

on the history ofArea V with data on 

liquid and soil sampling. Laundry 

operating data for 1956 and 1957 are 

provided in Table 2-2. 
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CHAPTER two 

Office Memorandum • eNITED STAtES GOVER.."lMEXT ... 

TO nz FIIZS, Industrial '.1aste Section EMU: July G, 1953 

E. R. Her:3M, Chid'. SaniU!.17 !:ng!r.'er, Ir.l!u.s:.:r!al :-!a.3te sect1on~~ 

A prelll:l1.:UL17 sUlpling ot the ,oils in t.he OP Law::i.'7 \-a,t.e Leaching 
Bed was carriecl wt on June 15, 1953. A .pot that bad. recll1ved con· 
dC!.rable contud.nat.ion ..... u1ect.ed in t.h. North ClI1tral portion ot 
the bed about 20 tlet. ~telt of this dit.ch in 'Wtd.ch tbt ~~te Sa.=Plinc 
Pump is lDcated a.ntl about 20 te.t. South of the rennctiTe tence 
parallel to and fteanst the La.und17 tmtld1nz. Vertic:a.l co,.. aa=pla. 
were obta:llled b7 lIIe1Jl11 of a on. inch pip. beiDa d.r1nn 1nto t.he soU 
at. atemu as a thMI. toot cl1.1uuter hole ..... dug 4mm 1nt.o the 
underl1inl ud!1.1IL ThU IllIdiUlll consuted of ArlIt &lit pTel m.ixad 
wit.h r1,-e:: f'Qc:Ic n.ngl.ng in .1:. trol:l on. inch to tUteell inche" No 
.trat1!1caUOIl of saad, graTel or f'Qck shn ..... aps-reat below t.be 
tirst tin inchn. In a4cl1t1on to the .0U ...p1a thMI. ditterant 
types or plant We grow1.na in tb. rtc1nit,. wre aupled. 

Plut.oni1.D anal.r.s•• w.re carried out in the Industrial Wiste Section 
laborato17 br El.gLn K. Rex. 

R!SUtTS 

Sample 3.pt.h below .Plut.oa.i1.D 

Nucher Surtace Deser12tion d=l:trr !!!:':l 


• 
'" 

. 


1 Surtace 10aa (L.W. r"idue) 2.6,000 , ,.,.2 SAndr soU 360 
Sanlir soU 74 

4 16· Sa.nc1, graTel, and r::ICks 28 
5 31· • • .. • 20 
6 40" • • • • 1.0 
7 53· • • • • 2.4 
8 55" • • • • 8 
9 53· • • • 120 

10 Surtace Sta~t pond s11=es (bacterial?) 12.300 
11 Surtace We. 'trom pond 22 
12 Surtace Algal 111m" crowing in clear 

,..ste ,..t.er 5.080 

Fig. 2-4. E. R. Hermann memo regarding DP Laundry Warte Leaching Bed. 
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In the 19505. there was some 

concern about laundry operating costs. 

estimated for 1956 as $284.000. There 

was also pressure from AEC- Washingron 

to transfer any possible routine operations 

co the private sector. and laundry 

operarions was one of the first suggested. 

In a 1960 lener ro Sen. Climon P. 

Anderson. the Health Division Leader, 

Dr. T. 1. Shipman expressed a cerrain 

reluctance to transfer laundry operations 

co an outside commercial firm, fearing 

its inability [0 protect employee health 

and, safety (Appendix G). However. 

on June 1, 1961. the emire laundry 

operation was transferred to the Supply 

and Property Deparrmem for eventual 

transfer of much of the responsibility 

ro a commercial subcontractor. 

Figure 2-5 is a n;emo regarding the 

transfer ro the Supply and Property 

Department. Excluding such 

requirements as pickup and delivery. 

providing laundry bags. and respiraror 

cleaning, the operation was then 

contracted by Supply and Property ro 

the Interstate Industrial Uniform Rental 

Service of Santa Fe. The contract was 

revised and renewed numerous rimes 

and in June 1993, was held by Interstate 

Nuclear Services, Inc. No further wastes 

were discharged to the pits in Area V, 

and responsibility for their management 

was transferred in the 1960s from SP-2 

ro H-l. In a November 13, 1964. 

memo from the Los Alamos Area Office 

ofAEC, LASL was granted aurhority 

to decommission (destroy) the laundry 

building DP-20, and this was done 

when funds became available. 

CHAPTER tuJo 
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CHAPTER three 

January date Volume (gal.) I 
8:00 •.m.-5:00 p,m. 8:00 •.m,-8:00 •.m.1 

1-2 (Mond••) 1,587 4,680 

2-3 (Tu~sd'r) 9.530 18.272 

3--4 (Wednesday) 8,561 17.631 

4-5 (Thursday) 9.080 14.721 

5-6 (Friday) 6.986 11.528 

6-7 (Sarurday) 6.165 10.256 

7-8 (Sundar) 1.484 4.206 

8-9 (Monday) 7.622 14.620 

9-10 (Tuesday) 7.455 17.152 

10... 11 (W.dnesdav) 10.109 18.340 

11 ... 12 (Thursdav) 10.666 16.211 

day) 8.457 14.170 

13... 14 (S.rurday) 9.077 14.051 

14-15 (Sunday) 5,340 

15-16 (Monday) 11.752 20.481 

16--17 (Tuesday) 8.372 15,004 

17-18 (Wednesdav) 10.009 16,843 

18-19 (Thursday) 8,500 17.188 

19-20 (Friday) 8.436 16.768 

20...21 (Sarurday) 7.988 13.373 

21-22 (Sunday) 3.386 7.526 

22-23 (Monday) 6.850 12.691 

23...24 (Tuesday) 9.172 16.303 

24...25 (Wednesdav) 8.063 14.618 

25...26 (Thursday) 7.625 12.227 
: 26--27 (Friday) 7.363 12.955 

27-28 (Saturday) 8.938 16.232 

28-29 (Sunday) 3.195 8.060 

29-30 (Mond.y) 10,719 17.183 

30...31 (Tuesday) 10.219 16.756 

31 ...F.bruary I (Wednesdav) 9.678 19.662 

TOTAlS 

26 working da .. 227.392 405.236 

5 nonworking days 9.652 29.812 

i GRAND TOTAl 137,044 4.35.048 

! AVERAGES 

for month 7,901 14.034 

for 26 working days 8.746 15.586 

for 5 nonworking days 2.413 5.%2 

Table 3-1. Technical Area discharge record. January 195J, 

Fig. 3-3. Plantoperatingfoor. TA-45. 
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Febrllc.r: 1, 1951 -TO: Dr. T. L. ShIpr.1:.!ll, II DivIsion Le::.dar 

mm·l: ~ineer1n8 Dep:lrtloont 
... 

~:UBJECT: 

EIJG-3 -
1. TJl10 10 to c.ddne th....t the recently completed \1:'.oto D1spoo:.'.l 

Pl~.~nt on tl!e north sId:! of C::llYon Roc.d constructed on contr:.~ct 

'\'1'(29-1)-835 ::::'11 c:cccpted for beneficicl. occup::nc;r on DecelDber 12, 

19~O for use by t!lo f..EC Industricl. \lc.ate Brl.'.1lCil. The EncincerIn(l 

DeJX~·ttll:mt, L/;!JL, ':1.ll ::flSUl:le responnIb1l1ty tor its L.r:.1ntcn:;..nce. 


2. For convenience of reference c.nd coot c.cceuntina tile cent::Ll1ni.!tecl 

::re:~ cncloGecl by tllo c:dctina Pueblo CellYon fence to(..'Ct!.!cr vitll the 

e::1otincr cont.-:-JDin!:.tcd ·~eJdcle v..:.o~ f:!C1l1ties und the lie.! H::.ote 

D1GPos:..l P1unt io to be c1esit;n......ted as Techniccl Area. :JI5, UD-:>1to. 

~e Cont.-:.u1n'ltecl VehIcle \ic.ahing E'c.cllity ~ll be deolun::.ted t".B 

Du11d1.n{: liD-l, ::nd tj!e ;·!::.ate Dlspoa:.:.l Plr..nt e.G Builditl;:: ·i:D-2. 


3. Individu::.1 oigns for the bu1ldi~ ::nd site '!/ere ordered by GroUP 

ElIG-4 c.nd ere prenent1j be1.nc pented; :-...l.se, t! structure 10c.:.t10%1 p1::.n 

tt.,p ie beinG prep::red b:: Group EIlG-3 end proper diotributlon \~lll be A .... 

I:t.,dc t:.G aoon us It 10 ,.v-..;il.Lible • .. 


sm:dd' 

ce: 	 A. D. ~ichr.rdaon 
30'J :~eidcr 
P. A. \!lloon 
John Iie·~-ell II1II( C 
n. n::rto::.j'Cl' 
Ccntrcl. ilccords (2)
Ene.D.O. (3) 
IMb Job Fileo lIoy e. :;41 

... 

I ~~;;""",;,."""~~~"""':'~"'.";;'.~""';F.!..,•.,;uo:~.~...:::.j~4:' . .".';,I ... ~.~;:;•. ' ,.",~'.,.:i .;~~. 
Fig. 3-4. Engineering Department memo regarding new uchnica/ Area designation. Febrwlry J951. 	 _ 
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A "large item" decontamination 

facility, WD-l. was included in the sire 

just west of the underground storage tanks 

adjoining the west side of the building. 

The decontamination section of the 

radiation monitoring group operated it. 

Wastes from decontamination operations 

were piped directly to Acid Canyon until 

early December 1955, when they were 

rerouted to treatment in WD-2. 

Beneficial occupancy ofWD-2 

occurred on December 12, 1950; final 

acceptance by the AEC took place on 

March 2. 1951 (Fig. 3-5); and plant 

operations began on April 17. 1951. 

It was soon learned that the plant could 

not treat the flow it received during a 40-h 

single shift at a rate of70 gpm. Therefore. 

considering the low level of radioactivity 

of the raw waste, treatment rates were 

often increased and weekend operation 

was occasionally necessary. Based on 

National Council on Radiation Protection 

(NCRP) drinking water standards, 

effluent quality remained satisfactory. 

A contributing factor to the low raw waste 

activity levels was the early transfer of 

plutonium operations from D Building, 

TA-1, to DPW, TA-21. 

SOUTH MESA CONSTRUCTION 

During the late 19405 and early . 
1950s. LASL was involved in a large 

construction program to transfer TA-1 

operadons to more permanent facilities on 

South Mesa. Those producing liquid 

radioactive wastes included: 

• the SM-29 Chemistry Metallurgy 

Research (CMR) facility (Wings 

1 through 7); 

., .. 
• the Sigma Complex (SM-35, 


-66, and -141); 


• cryogenics facilities (SM-32 


and -34); 


• the Physics Building (SM-40); 

• LASL shops (SM-29 and -101); 

• the Source Storage facility 


(SM-65); and 


• the Van de Graalf accelerator 

(SM-16). 

The radiochemistry facility (RC-l, 

TA-48) began to generate radioactive 

liquid waste in 1957. Not included 

on the South Mesa. but also generating 

radioactive liquid waste were the Health 

Research Laboratories (HRL, TA-43) and 

reactor research facilities at Omega Site 

(TA-2) and Ten Site (TA-35). 

To transfer South Mesa wastes for 

treatment at TA-45, the consulting 

engineers, Black & Veatch. were 

contracted to design a system that would 

include the waste line, a neutralization 

station, and a siphon drain facility. The 

neutralization station, SM-700. was 

constructed on the south rim of Los 

Alamos Canyon just west of Diamond 

Drive. The station included a bar screen. a 

large neutralization tank with mixers and 

facilities for automatically adding sodium 

hydroxide solution to maintain a caustic 

pH. and a large storage tank whose 

discharge was controlled remotely from 

the TA-45 operations office. The line 

from SM-700 to unlisted land reserve 

(ULR) -37 (the juncti,!n manhole with the 

line from TA-l) was a depressed sewer 

(inverted siphon) with a major depression 

in the crossing of Los Alamos Canyon and 

a minor one east of the Catholic Church. 

Because of very low flows over weekends. 

CHAPTER three 
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Office Melnoranduln • UNITED STATES GOVERNMENT .. .. 


TO 
ATTNs 
nOM 

Engineering and Construotion Division DATE, Maroh 13, 1951 
John F. Hewell, Chief, Industrial Waste Branoh 
Carl G, Nottrott, Chief, Offioial and Comnercial Spaoe <: ~( 

SUI!]ECT: FnUL At.:<.:EPl'ANCE - CONTRACT flO, A1'(29-1)-8.35. WASTE TREATHENT PLANT 

-SINBOLs TOR-2 -
This office has been alivised of the fi.na1 scceptance 'of the -Waste Treatment Plant, Contract No. AT(29-1)-8.35, as of ~~ch 2, 
1951. 

The subJeot plant was 88signed to the Engineering and Construction 
Division for benefioial occupana,r b.r memorand~ from this office -

dated December 13, 1950. -


Fig. 3·5. C G. Nottrott memo regardingfinalacceptance ofTA-45-2, March 1951. 
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solids could settle and plug the line at the 

twO low SpotS. To correct this possibility. 

drain (blow-off) facilities were built in the 

line in the bottom of Los Alamos Canyon 

(ULR-33) and east of the Catholic Church 

(ULR-36). Valving was provided to 

permit draining either leg of the line to a 

buried concrete storage tank. Piping to 

pump out the storage tank to a tank truck 

was included. Also included in the 

transfer line were two vent pipes, probably 

extending 8 to lOft above ground level, 

one at the Episcopal Church and the other 

behind the Catholic Church. The drain 

facility at Los Alamos Canyon may have 

been used one time when the leg of the 

line down the south wall of Los Alamos 

Canyon froze and had to be thawed. The 

vent Jines froze shU[ several times and had 

to be thawed to permit design flow 

through the line. 

Wings 2-7, SM-29, were each 

provided with two 5000-gal. concrete 

waste storage tanks. When a tank filled, 

it was sampled to determine the amount 

of plutonium that had been lost. If the 

determination was reasonably low, the 

drain valve was opened, and the waste 

flowed to SM-700. Bert Schnapp ofH-6 

performed the testing in the late 1950s 

and operated the valves at SM-29. 

He would notify H-7 that one or more of 

the SM-29 tanks had satisfactorily low 

plutonium levels and would be discharged 

to SM-700. This determination could be 

verified by analog depth recorders at 

TA-45. For a general record ofwaste flow 

from SM-29. a log of tank dumpings was 

maintained (Table 3-2). 

CHAPTER three 

• I .. 
Increasing flows from South Mesa 

resulted in higher operating rates and 

extended hours ofoperation. During 

a 40-hour week. the 3-ft-diameter by 

loft-wide precoat vacuum filter could not 

dewater the precipitate (sludge) produced, 

and it had to be operated 24 hours, often 

including weekends. Early operations at 

TA-21-35. which had no means for 

dewatering precipitates, aggravated this 

problem because it was necessary to 

transfer the DP-35 concentrates by 

200-gal. tank trailers to TA-45. 

I 

Date TIme 
called 

No. tanks 
to be 
dumped 

Dumping 

Start 
time 

Stop 
time 

Start 
time 

Stop 
time 

6/16/60 11:00 I 12:15 14:15 

6117/60 10:55 2 12:10 14:00 

6/20/60 11:25 2 12:10 15:30 

I 6/21/60 10:20 2 11:00 15:30 

6122/60 08:10 4 09:00 09:15 11:45 12:45 

i 6/23/60 11 :15 I 12:30 14:00 

i 6/27/60 11:20 3 12:15 13:15 

I 6/28/60 10:27 1 12:15 15:00 

I 6/29/60 11:08 2 13:15 14:15 

6/30/60 ? 2 12:15 13:15 

i 7/6/60 11:10 1 11:30 13:00 

717/60 11:00 2 12: 15 13:30 

7/8/60 11:00 2 12:30 13:30 

7111160 1\ :25 3 12:30 13:45 

Table 3-2. Tjpical record oftank dumping. CMR building. 

43 



CHAPTER three 

IODIDE WASTES AT TA-45 

Many 55-gal. drums ofliquid waste 

contaminated with radioactive iodine were 

srored aboveground at the east end of 

TA-21, Area A. H-7 realized that the 

drums were corroding and the solution 

was draining to the surface of the burial 

ground. In addition to the beta activity, 

the waste was contaminated with an 

unidentified alpha emitter. After 

discussions with all interested parries, it 

was decided ro treat the wastes through 

the TA-45 and TA-21-35 plants. 

Accordingly, the solutions were pumped 

from the drums ro a tank trailer and the 

tank trailer contents were siphoned off 

into the inAuent flow channels of the 

two plants. The operation lasted from 

Date Time 

09/20/61 11:00 

10/19/61 09:30 

11114161 • 08:40 

12/15/61 10:00 

1/24162 13:15 

2/13/62 11:00 

3/23/62 11:30 

4/19/62 12:00 

5/22/62 10:45 

6/14/62 13:30 

7/19/62 08:25 

8/14/62 13:45 

9/6162 11:30 

10/23/62 08:40 

cpm-mL gross alpha cpm-mL gross beta i 
1.83 4.7 ! 

3.26 3.4 

0.63 8.5 

0.93 0 

0.80 3.8 
i 

1.88 5.3 

0.27 0.4 
I 

0.78 10.9 

0.16 2.3 

0.17 0.5 

0.22 1.0 I 

i 

0.03 1.3 i 

0.01 2.4 

0.03 2.5 

Table 3·3. ULR-60 samples (extracted from one a/the data shuts). 
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May through Au~ust of 19641.91" 

of the waste were treated through ..... 

A page of the record book appears if 
fill' 

Fig. 3-6. 

THE QUESTION OF HRL 

BUILDING WASTES ... 

The Health Research Laboraw" 

(HRL), TA-43, originally Medical ... 

Laboratory (ML-l), was provided \~ 

separate plumbing systems for sanit 

radioactive liquid wastes. The radioa 

wastes drained by gravity from the 0" 

northeast corner of the building thr..< 

two manholes (ULR·61, ULR-60) to 
f.'!t<~ 

junction manhole ULR-35 on the r. 

line from SM-700 to TA-45. 

In 1959, the first steps were be~ 

taken to replace TA-45 with a li~ 

treatment facility on the south oi 

Los Alamos Canyon. The question .... 

the disposal of the HRL Building Will!: 

arose, and preliminary investigation;. 

determined that these wastes had ve 

low levels of radioactivity and might 

reasonably be directed to the sanitar.'~· 

sewer system of Los Alamos County" 

system provided trickling-filter proce~
'Ii"

at the Central Plant just north ofTri 

Drive on the east end of £own direct'f} 

behind a veterinary medicine faciliC)l... 

To provide backup data for a dc. 

a program of grab-sampling of the 

radioactive wastes began in late 196(''' 

Samples were collected several rimes. 

week from manhole ULR-60 and ana 
"'" 

for gross alpha and gross beta (Table 

Based on this information. the radioa; 

waste line was connected in the e~ 

http:19641.91
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CHAr'TER three 

subbasemenr of the building ro the 

sanitary line about March 5,1963, and 

thereafter no radioactive wastes from 

HRL were included in the TA-45 

collection system. 

The combined wastes from HRL were 

pumped ro a municipal sanitary sewer in 

Trinity Drive and flowed to a rrickJing 

filter plant (Cenrral Sewage Plant, East 

Road) behind the veterinary offices (124 

East Road). This plant was abandoned in 

1966 when the sewers were extended ro a 

new municipal rrickJing filter plant in 

Bayo Canyon at the far east end of £own. 

For several years before the waste line 

change at HRL and many years ah:er, 

personnel from H-7 sampled the raw 

waste-and eventually the sun-dried 

sludge from all municipal and L\SL 

sewage treatment planrs-and analyzed 

the samples for gross radioactivities, 

organics, and metals. (For a brief period, 

sanitary sludge from the Santa Fe sewage 

rreatment plant was also sampled .wd 

Dare I pH I Cond 

12/04/62 8.2 12 

12/13/62 8,4 18 

12/27/62 7.8 I 1 

01/10163 8.0 10 

01122/63 8,4 14 

01131163 8.2 16 

02/12/63 
i 

7.9 I 1 
I 

02/21/63 7.4 I 1 

03/05/63 7.7 8 

03/14/63 8.2 1 1 

Gross alpha Gross bera I Uranium) 
(cpm-mL) (cpm-mL) . (cpm-mL) 

7.36 5.5 6.79 

10.84 11.3 7,41
I 

0,41 1.8 0.30 I 

0.52 0 0040 

0.89 \.6 ! 0.55 

0.72 1.7 
I 

0.51 

2.50 3.1 1.69 

0.47 0.2 0.36 

2.31 I 1.3 I 1.57 

2.41 0.9 
I 

1.67 II 

Table 3-4. \rt,/Slf Si/li/ples ji-O/ll [he Old Sigma Building. TA-I. 
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analyzed. and background daAe. 
obtained by analyzing sludge~3::

11K 

for plu£Onium, a project of Dr. E. B. 

Fowler.) Activity levels found were'" 

generally in the background range 1 .., 

April 1975, generators of radioactive.,. 
wastes at HRL were requested to pl. 

radioactive wastes in containers in tt:; 

labs and to caU H-7 for pickup whep. 

containers filled. 

In 1981, in a decision £0 remove 

LASL liquid wastes from the munic"'~ 

collection system, a new line was ins'r: 

and connected to an existing inverte.Q, 

siphon crossing Los Alamos Canyon
""'. 

behind the HRL The downmeam er 

of the siphon was connected directly"" 

the influent chambers of the TA-3 se.... 

treatment planr. All of the combined 
lIIIO 

wastes from HRL were pumped infO 

new line. and the tie-in to the se I'r. 
Triniry Drive was disconnected. "" 

.. 
LAST OF THE TA-1 RADIOACTI 

LIQUID WASTES ,.. 

By early 1960, Sigma Building a£., 

TA-I was the Iasr TA-l faciliry gener; 
"'" liquid radioactive wastes. Repbcemen 

facilities on South Mesa were being ... 

provided at S~I-35. -66 Jnd -141. Sl, 

was the new Sigma. 
/"r 

To obtain an estimate of flow vo 

and gross radioactivity ofOld Sigma ..... 

Building wastes flowing to TA-45. ttrw 

were installed on the twO discharge 

pumps, and samples were colleered 

beginning in 1960. Some of the 

radioacrivin' dara collecred in 1962 ;11"". 

1963 appear in Table 3-4. e: 



'. 

As various activities in the building 

were transferred to the new South Mesa 

facilities, volumes and activities ofwastes 
; 

from TA-l decreased. In April 1964, 

gross beta was determined to be zero, and 

gross alpha and uranium concentrations 

were negligible. Sampling was 

discontinued on April 14, 1964, and the 

flow to TA-45 was diverted to Acid 

Canyon on May 27. 1964. The last day of 

operation ofTA-45 was May 26, 1964. 

The waste treated was primarily that from 

TA-l because the line from SM-700 was 

closed permanently on May 20, 1964. 

The new treatment faciliry atTA-50 had 

been in operation for almost one year. 

Sigma Building, TA-l, was 

transferred officially from LASL to the 

AEC on June 3, 1964. 

THE TUNNEL KILN STUDIES 

A major problem in the first years... 
ofAEC operations was safely managing 

... high-level wastes produced in fuel 

reprocessing. Recovery of plutonium, 

uranium, strontium, and cesium was a 

consideration. Large storage tanks were .,. 
the immediate answer at Hanford. Idaho 

.... 	 Falls. and Savannah River. but these were 

considered only a temporary measure. 
"III 

AEC DRO funded major projects at 

the primary sites to develop systems for 

volume reduction and safe storage of the 

wastes. Several proposals for recovery 

of srrontium and cesium were received, 

~... 

... 
but they were eventually considered to 

be uneconomical. 

At Los Alamos, C. W. Christenson,--eH-7 Group Leader, became interested in 

~, .' ••• r.~ • . ...~ . .,.; 

CHAPTER three 

.. 
these studies concerning disposal ofwaste 

and initiated a project to develop ceramic 

balls (sponges) that could absorb large 

amounts ofwastes, then be fired in a IUln 

to seal the activity within the sponge (Fig. 

3-7). Christenson and R. G. Thomas, a 

sanitary engineer in the group, spent much 

of their time in lab bench stUdies of 

ceramics and developing the process, 

including the air-deaning, soaking and 

drying, lUin design, and cooling 

operations. Several papers [3-4J were 

written on the resultS of the studies, and 

presentations were made at several AEC 

and professional organization meetings. 

To assist in developing the optimum day 

sponge (Fig. 3-8), AEC DRO awarded a 

contract in late 1958 to the Coors 

Porcelain Company of Colorado, which 

___ O.!'!.-GAS TO ASS.I'ILTER 

CONDENSER 

CONDENSATE TO NEUT. IJAND LOW LEVEL WASTEc • 
•.,... --''- "''''1':.... 

SOAKING ~0 
TANK 

FHDEft I.l:,...i-..J,;---+--+-i--t- \--+--+-I--+--....Iw"-':" AIR
LOCKS 

~u-__________~~______~-L~~__ 

MUFFLE KILN A-l. STORAGE 

'''''p 
• BLOWER 

I 

SECTION A-A 	 TYPICAL FIRING CYCLE 

Fig. 3-7. Schtmatic ofconaptual dtsignfor Crramic Spongt Radiological Trtatmmt Plant. 
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p 
ilot plant studies by scientists 


and engineers at Los Alamos 


of the treatment of plutonium-

contaminated wastes indicated that a 

physical/chemical process using an iron 

salt at a high pH was an effective method 

for concentrating the radioactivity in a 

precipitate [I.2]. Accordingly, the AEC 

contracted with a consulting engineering 

firm, Black & Veatch of Kansas City, to 

design a small plant along standard 

sanitary engineering lines. As designed, 

the plant had duplicate rapid-mix basins 

and setrling tanks and could be operated 

at 35 gpm with the tanks in series or 

70 gpm when operated in parallel. Based 

on flows recorded for January 1951 

(Table 3- I), the design treatment rate was 

conservative. The flow for January 15-16 

, totaled 32.233 gal. At 35 gpm. ... 
would be required for treatment; ;: 

gpm, 7.68 h. It had been plannf"'1 

operate 8 hours per day, 5 days p~, 

Figure 3-1 is a schematic of cl: 

Fig. 3-2 is a view of the exterior ~ 

and Fig. 3-3 shows the plant opera 

floor. The facility was constructe"" 

north side ofCanyon Road. appr, 

across from the United Church. at 

of $200,000 for the plant and $1 '" 

for the lab facilities. It was design", 

TA-45. Waste Disposal (WO) site",: 

3-4). The main building. WO-2, 

not only the treatment plant bur ~J 
group office. administrative offic01'q 

chemistry laboratory, a couming r~ 

and space for research projects or p 

plant studies. fII' 
'" 

38 

14 

http:Influ.nt
http:Infl~.nt


CHArTER three 

48 


Fig. 3·8. TIll' optimum day sponge. 

had professional expertise in this field. 

Figure 3-8 shows the relative size of the 

sponges developed. 

Twenty-three component 

compositions of various eanh silicates and 

clays were selecred for a smdy based on 

low cost. homogeneity, availability. and 

chemical composition. Ten of the 

compositions produced bodies with 

favorable sponge characreristics. but only 

four of the ten had acceptable flring and 

fired propenies. The compositions of 

greatest promise were those that included 

dia[Omaceous silica, kaolin. and feldspar. 

A spherical shape appeared [0 be most 

ad\'antageous, Jnd a rwo-inch diameter 

was most economical [0 produce in large 

quantities. Therefore, studies proceeded 

on the basis of a rwo-inch spherical 

sponge, though preliminary tem were 

based on one-inch spheres. 

Analysis of the condensate produced 

during drying revealed that less than 1% 

of the radionuclides soaked into the 

sponges was lost in the condensate with 

ruthenium-] 06 being the most volatile. 

The LASl Engineering Divisio 

designed the mnnel kiln facility. and 

Christenson installed the system in r 
BuildingatTA-1 in 1961. Operatio; 

began in early 1962. Figures 3-9 and 

3-10 show pam of the operation dun 

a test run. 

In the early ] 960s. design of a 

replacement waste treatment facility t< 

TA-45 was underwa;·. The new plant. 

TA-50, was to be located near the 

intersection of Pajarito Road and Peco, 

Drive. To permit long-term srudies of 

runnel kiln concept. Christenson incllh 

space in the basement of the plant 

building. lD-], rOom 24, [0 install thl 

tunnel kiln process. 

Thomas did preliminary soaking ;l 

dr;'ing tests with radio;lctive solurions i 

a lab kiln in the laundr;' lab, TA-21. 

DP-33. The sponges. bisque-fired [0 

1200'C were soaked. dried. and resoak, 

as man;' as five times prodding an 

absorption of 200<10 of the \'olume of rI 

sponge. This absorption convens to tel 

gallons of waste per cubic foot of spher, 

To tix the activity in the sphere 

permanently. it was fired to 1300'C. 

The kiln constructed at Delta 

Building. TA-], was designed and 

manufactured commercially as a 45-ft I. 

electrically fired appararus capable of 

heating [0 IGOO·C Small cam on mils 

carried the sponges and were moved 

through the mnnel ;It 45 ft per day. 

Several runs were made ;H the Delta 

Buildino location. but soon after benefi~
'" 

occupanc\' oflD-1. TA-50. was obtaint: 

the entire system began transfer to TA-"jl 

The last parr of the equipment left Delta 

Building on April 8. 196,"*. 
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Though Chrisrenson esrimared rhe 

cosr of rhe process as SO.60 per gallon of 

w:Jsre compared with the cosrs of storage 

of the wastes at SO.50 to S2.00 per gallon. 

the 50.60 per gallon did nor include 

treating rhe condensare nor storing rhe 

fired spheres. 

Further resting of the sysrem ar 

TA-50 with radioacrive wastes produced 

major problems in controlling volatile 

radioisotOpes during firing, severe 

contaminarion of the runnel kiln. 

diHlculty in controlling radio:mi\'iry in the 

soaking process. and unacceptable b'els of 

leaching of the fired sponges. ;\rrempts to 

resol\'e the problems were unsuccessful. 

and the studies were discontin ued. 

ROUTINE TREATMENT AT 

TA-45 

Despite [he hea\'y loading. TA-45 

operated well and produced a s:l[isr~lCror~' 

effluent (Table 3-5). Among the 

mainrenance problems was the ..:Iogging of 

the sludge rransfer diaphragm pumps. 

which was corrected bv replacing them 

with Moyno rororlsraror units. 

In Januar~' and Februar~' 195-. new 

equipment was insralled. :lnd certain pipe 

sizes were increased to increase treatment 

plant capacir}'. 

When it became necessar;. ro ope rare 

the V:1cuum filrer through the night. a 

system was devised in October 1954 to 

move :1 new drum under rhe Elter 

discharge chute for dewatered sludge on a 

time basis. The rime was selected so th:H 

drums would nor overfill; pardY tIlled 

drums were filled during daytime 

Fig. 3-9. Tunnel kiln focility during a test run. 
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Fig. 3-10. TIII/llel kilnfocility dllring n tm run. 
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1951 1952 1953 \954 I 1955 

intlllcnr flow (gal. x 1000) 4009.7 7538.9 6900.0 10.7.'\0.0 IIO.4~8.-

intll1enr gross alpha. (dpm.L) 4760.0 3690.0 9800.0 6600.0 I ~3'l00 

dl1uent gross alpha (dpm.L) I 85.6191.6 J .!10.0 
i 

444.0 I .134.0 

I dewarered sludge ((ri) 792.0 i 1987.0 1830.0 44~O.0 I 4882.0 

operating hours on rhe following ~bv. Table 3-5. Opmlling Datil. TA-45. 1951-1955. 

" 




CHAPTER t/Jree 

One problem with the system was that 

dewatered sludge fell to the floor as the 

empty drums moved into place under the 

chute. The mess had to be cleaned up 

every morning. To improve this situation, 

a piece of galvanized sheet steel was cut to 

extend over five drums in line with holes 

cut over the drum openings. The sides 

were curbed and extended down about six 

inches. This arrangement prevented the 

sludge from falling to the floor and 

reduced cleanup considerably, bur still 

Name Joined group SUtus 

J. F. Now'!l 1947 Transfm"d in 1953 (0 SFOO 

C. W. Christ<nson Scpt<mb.. 194 • Leave ofabs"nce (LOA) to 

Intern.donal Atomic En"rgy Agency 

(lAEA) 2/14/64-9/8/64 

• Reti red 1979 

• Deceased June 1987 

J. P. Hutchinson October 1954 Deceased Dec"mb<r 1%2 

E. B. Fowl<r D<c<mber 1956 Transferr<dJune 1975 

R. G. Thomas December 1954 Deceased December 1%2 

R. H. Hatmeson F<bruary 1957 R~~nraJ.nuary 1958 

F. A. Gurvara D<cember 1950 Transferrra June 1956 

L.A. Emdity February 1959 • LOA to lAEA 1120/67-2110169 

• Retired November 1987 

D. E.Slae:le August 1956 ~illned June 1961 

C. G. Martinez Before 1955 O<Ceased March 1985 

J. P.Valdez Before 1955 Deceasra 1979 

K. Schultt June 1963 ~i[nraJanu~1964 

R. Gard" June 1964 Transferred 

P. Luman S~tember 1961 R~i!(ned August 1%5 

N. W. Weeks M.v 1959 Retirra June 1986 

J. E. Simmons Match 1%0 T raruferred June 1970 

L. D. Williatns September 1965 R"tirra Ocrober 1993 

Summer Temporary Empl~ 

• 

Name Status Tenun: 

D. K. Derr und"r!1;radu",,, sred"nt (UGS) 1961. 1962 

M.J. Evans UGS 1963. 1964. 1%5 

R. Garde graduate r~rch assistant (GRA) 1963 

C. L. Gurrin UGS 1956 

B. Sre£milk:r UGS 1968 

D. Sre£miller UGS 1966.1967 

E. M. Smith UGS 1960 

J. Trout r~rch assistant 1967 

P. Young casual 1963 

Table 3-6. Enginming Smion FTEs in H-l. Liquid Waslt' 

Managt:mmt. J95J-J968. 

required c1eaning,of the cover. This 

simation was not improved until the 

operation was closed at TA-45 and 

reopened at TA-50. 

LASL learned that Oak Ridge 

National Laboratory (ORNL) was 

investigating the use of a centrifuge tc 

dewater the sludge from its lime-soda 

'treatment plant. The unit, a large 

high-speed Merco, was owned by the 

AEC, and ORNL had completed its 

smdies. The machine was shipped to 

Alamos so that its use in dewatering tl: 

H-7 sludge could be investigated. It \\ 

installed at TA-45 and several attempt~ 

were made to dewater the sludge. All \ 

unsuccessful because the nested separat 

plates had little clearance, and the mad 

dogged almost immediately. The unit 

been designed to separate liquids of 

different viscosities and could not hand 

a feed containing a high level ofsetdeal: 

solids. The centrifuge was returned to 

the AEe. 

One of the more important 

batch wastes treated at TA-45 was a 

cyanide solution generated by the 

electrochemistry section ofCMB-6 at 

Sigma Building, SM-66, and packaged i 

55-gal. drums for delivery. For treatmer 

one of the hopper-bottomed, mixer­

equipped 3000-gal. raw waste storage 

tanks, pardy filled with raw wastes, was 

set aside for treatment of the cyanide 

wastes. The pH was adjusted to ensure 

that the contents were alkaline; the 

cyanide solutions were added to the tank 

and the contents were well-mixed. A 

sample was taken and analyzed for cyani( 

concentration, and a quantity of chlorine 

to be added for total destruction of the 
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cyanide was calculated. After chlorine 

was added, usually in the form of sodium 

... hypochlorite, the solution was well mixed, 

sampled, and anal)7-ed. This procedure 

was repeated until the analysis indicated 

[mal destruction of the cyanide. The 

tank ofwastes was then treated through 

the plant. 

In 1955, N Division was created to 

develop a nuclear reacror for space 

propulsion in the rocket program 

(ROVER). The first engine developed, the 

( 	 KIWI-B 1 B, was successfully fired at 

Mercury, Nevada. in 1962. Before the 

testing. a facility, the Mechanical Assembly 

and Disassembly (MAD) Building was 

consrructed at Mercury to permit safe 

breakdown and decontamination of the 

reactor for study. H-7 was contacted for 

advice on waste management; H-7 

recommended that a fenced tile absorption 

...,-field be constructed. Soil studies indicated 

that the soils in the MAD Building area, 

caliche, had ion exchange properties. Also, 

the area was isolated with little danger of 

traffic near the absorption field. To srudy 

the effectiveness of the ion exchange, a 

deep pit was provided, and horizontal 

holes were bored several feet below the 

riles. Cylindrical tubes were inserted in 

the holes and provisions made to pull a 

vacuum on the tubes and collect moisture 

• 	 for analysis. After the KIWI program, the 

Phoebus-2A was developed and tested 

successfully in 1968. H-7 personnel were 

on hand at disassembly operations to 

.~ 	 collect samples at the pit, but no liquid 

, could be drawn from the tubes. Checks at 

the distribution box at the head of the 

field indicated that no liquid reached the 

y,O absorption area. In discussing this with .­

MAD Building personnel, it was learned 

rhat only steam cleaning was used and that 

very little liquid waste was generated. 

Personnel changes in rhe Engineering 

and R&D sections and group office at 

TA-45 between 1951 and 1968 appear in 

Table 3-6. 

During operations at TA-45, a 

notable incident involving rhe 

environment occurred. On May 17, 

1957, a very small amount ofsolution 

contaminated wirh millicurie amounts of 

strontium-90 was dropped unknowingly 

on the floor of the laboratory at WD-2, 

TA-45. Several persons tracked through 

rhe contaminated area and carried the 

contamination on their shoes to personal 

automobiles. twO Los Alamos homes, and 

one Albuquerque home. A major 

decontamination operation began on 

May 20, 1957, when the problem became 

known. Total cOSt of this cleanup, 

including labor, decontamination 

equipment, and claims for disposed items, 

was $1248.00. A report of the incident 

is included in Appendix H. 

As the lab moved to South Mesa, new 

connections to the TA-45 system increased 

rapidly (Table 3-7). 

Several of the new facilities developed 

such "shakedown" problems as broken 

water lines, discharge ofcooling waters to 

rhe acid waste system, and improperly 

operated valves; flows to TA-45 became 

unmanageable at times. Activity levels 

were low, and much of the high-flow 

wastes were bypassed dir~crly to the 

canyon. Operations personnel were busy 

tracking high flows; operating TA-45, 

TA-21 , and TA-35; and monitoring 

construction at TA-50 . 

CHAPTER three 

Data Connt'Ction 
.. 

\951-52 • SM·16. Van de Graaff 

·SM·29. CMR 

• SM·32. Cryogenics 

• SM·39. lASL Shop 

• SM-40. Physics 

• SM·65. Source Stonoge 

1952-1954 

1955 • SM·34, CryogeniCl 
1956 • SM. I 02. LASL "hot" shop 

• RC-I. TA-48 Radiochemisrry1957 

1959 • SM-66. Sigma 

• SM·141. shops 
1961 • SM-35. Press Building 
1962 • rhe high-level chemistry 

addition ro RC-I. TA-48 

Table 3-7. Nt'W connmions to th~ 

TA-45 treatment syst~m. 
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One week after final acceptance of 

TA·50, on May 15, 1963, the laboratory 

section moved ou( ofTA·45 to the new 

labs atTA·50. LD·l. 

When the new treatment facility 

at TA·50 began operations in July 1963, 

all wastes from SM·700 were pumped 

to TA·50, and the only wastes to TA·45 . 

were the very small flows from TA-I. 

In late 1963, with decontamination and 

decommissioning operations underway. 

plant operation ofTA·45-2 was necessary 

only one day a week. Finally, all flows 

were diverted to Acid Canyon on 

May 27, J964, and efforrswere directed 

to rreating all stored liquids and 

dewatering all sludges in preparation 

for decommissioning the site. Removing 

all sludges and sediments was a major 

,... . ! ... 
... 


efforr and required a consi erab. 

of time. Including the media frol 

gravity filter, hundreds of 55· an'" 

drums were sent to TA-54 for bu\"l 

Reusable plant and laborato~ 

equipment were scavenged and re ... 
in other areas as required, with mUl 

it going to TA·50. In an April 7. l"" 

visit and inspection, Dr. Popejoy 0;" 

University of New Mexico (UNM) ~ 
"" Drs. Crew and Critchfield (LASL) 

considered reusing the entire TA.45~ 
for night lab classes, but decided not ... 

do so. On January 25,1965. TA-45_ 

released to ENG·3 for decommission 

and demolition, which was done wirl ­

considerable advice and assistance -
from H-1. 
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CHAPTERfour 

CO"W" ~ ~p",,,d ",Iy 
that with the addition of 

planned facilities on South Mesa, 

TA-45 would be grossly overloaded (Fig. 

4-1). Although steps were taken several 

times to increase plant capacity by 

increasing pump and pipe sizes and by 

remodeling equipment; a new, higher 

capacity facility was obviously necessary. 

Early in the operation of LASL, the 

United States Geological Survey (USGS) 

was involved in soil and water sampling to 

monitor the effects ofLASL operations on 

the environment. The SantaFe USGS 

office operated under contract to LASL, 

collecting samples from the supply wells, 

from surface streams north and south of 

the county, from the canyons into which 

treated wastes were discharged. and from 

appropriate test and observation wells. 

Analyses included plutonium, uranium, 

gross alpha and beta, and various 

nonradioactive compounds including 

nitrates and fluorides. When the location 

of the proposed TA-50 facility was 

established. the USGS drilled observation 

wells in and across Mortandad Canyon to 

collect samples to establish background 

data on radioactivity in the canyon before 

waste discharged from TA-50. A two-step 

Parshall flume was installed in the 

streambed to measure flow. and a flow-

monitoring station was constructed to 

record the head on the flume (Fig. 4-2). 

Black & Veatch, architect-engineers. 

prepared constructio'n drawings. and the 

Robert McKee Construction Company 

of Santa Fe, submitting a low bid of 

$1,450,000 on July 27 began construction 

of the new facility in 1961. Because all 

TA-3 wastes drained to SM-700, it was 

.., 
,,} 

decided to add a pumping station to 

transfer the wastes to TA-50 rather tha 

reroute the drain lines. The facility at 

TA-50 included: 

• a chemical-physical treatment 

plant with a capacity of 125 gpm 

with units in series and 250 gpm 

with units in parallel; 

• an ion exchange capability; 

• twO large labs for H-7 chemistry; 

• a large room for the tunnel 

kiln studies; 

• a large soils lab for plant 


uptake studies; 


• several small research labs; 

• the H-I decontamination facility: 

• a conference-library room; 

• H-7 group offices; 

• labs and offices for Group H-6; al 

• as a last-minute addition, a hot 

cell with heavy-duty manipulator~ 

radio-operated cart, and 

8-in.-thick steel electrically 

operated access doors. 

The contractor had considerable 

difficulty in sealing horiz.ontal joints in ( 

concrete walls of the clarifiers and filter. 

These were chiseled out several times ant 

packed with fast-sening cement, and the 

leakage was eventually stopped. Numero 

other problems developed. but beneficial 

occupancy was accepted on December 1 ( 

1962; this permitted H-7 closer 

supervision of the contractor and testing 

of the system and its units using tap wat, 

The project was accepted by the AEC 

(Cecil Bingham) on May 8, 1963. Proje 

Cost totaled approximately $1,975,000. 

including LD-I. the pumping station at 

SM-700, the mains from SM-700 

to TA·50. new storage tank pumps at 
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------------------------------------------------------------~ 

LO'l ALAMOS SCIENnl'"lC LABORATORY 
UNIVI-ReITY CU' CALIFORNIA 
1.01 ... L.A, ...O•• H.w Mateo 

OFFICE MEMORANDUM 

C. V. Christenson PATE. May 6, 195~ 
'nmu James R. Maddy# Health Ie Safety Branch, IAFO 
FROM Engineer1nr; Department, IASL 

SUBJECT: CAB'.CITY OF WASTE DISPOSI\.L PlANT, :D\...4~ 

SYMBOl.. , ENG-3 

Three additional new buildings are presently scheduled for connec­
tion to the.Acid Sewer System on South Mesa, '])\-3. They are Cryo­
genics laboratory nov under construction, a·replacement facility for 
Sigma Building in the Construction Bud8et for FI 1956,. and the third, 
a new Radio Chemistry Laboratory Building for 'Which Basic Design Cri­
teria are nov being prepared. The neY buildings are eXpected to baTe 
quantities ot Acid Sever ettluent in exceSB ot present loadings, hence 
there is concern about the capacity at the Waste D1'sposal Plant. 

can you inform us ot the present quantities ot Uquid wstes being pre­
cessed by the plant and the amount of reserTe capacity, if' any, which 
is available in the existing wste disposal planU 

The infonmtion is pertinent to the problem ot locating the proposed 
Radio Chemistry Laboratory. 

PJI.R/ao 

cc: 	 ERG-DO (2) 
Mall Ie Records (2) 
File 

'OftN .... 'lION .~•• 

_ . __.;...;....,. ___ ". .... ,_......::_.; .........:..._.._.w... ~. ~._"""':~~',J.' _~_~~ 
~. 

Fig. 4-1. Enginrering Department memo regarding capacity ofWasu Disposal Plant. TA-45. 
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Fig. 4-2. Parshallflume in Mortandad Canyon. 

Fig. 4·3. 

IIII 
t 

II 
I 
II I 

TA-50, summa of1963. 

TA-35 with a new force main to TA-50, 

USGS costS for test wells and srream flow 

monitoring and measuring equipment, 

and considerable lab equipment. H-7 also 

spent about $100,000 in rying up loose 

ends after the Robert McKee Construction 

Co. of Santa Fe left. The first radioactive 

waste was pumped from SM-700 to 

LD-l,TA-500nJune27, 1963. Figure 

4-3 is a photo of the plant as it was in the 

summer of 1963, and Fig. 4-4 and 4-5 

are construction drawings of the first- and 

second-floor interiors. 

With the completion of the LD 

plant. it was no longer necessary to 0 

the 50-gpm ion exchange plant in T r 
7 (Chapter 6). The wastes were puml 

to TA-50 into either LD-2 or LD-3 ;ll 

mixed with all of the other raw wastes 

all were treated by ion exchange follo\\ 

the chemical treatment. The first rran; 

from the TA-35 (Ten Site) storage tank 

TA-50 was August 20, 1963, and the 

TSL-7 plant was shut down. 

The ion exchange columns at 

TA-50 were operated to stromium-90 

breakthrough, then regenerated with G~ 

nitric acid. Spent regenerant was collectc 

in a separate tank and treated chemicall~' 

to concentrate the radioactiviry. Stable 

strontium was used in the treatment as a 

carrier for the radioactive strontium, 

High flows to TA-50 occurred 

frequendy. and many hours were spent 

attempting to locate the sources. This 

entailed opening manholes by removing 

the covers. and. from experience, 

arrempting to decide from which directiol 

the influent to the manhole was greater 

than average. Buildings TA-48-1 and 

TA-3-29 were often to blame. At TA­

48-1, wash water valves on basement 

ductwork were left on unintentionaIh·, 

often on Frida~' afternoons, and operating 

the TA-50 plant on Saturday became 

necessary to prevent overflow of the raw 

waste storage tanks. The system was 

eventually automated, and this problem 

disappeared. At TA-3-29, duct washers 

were occasionalI:' the problem, and it was 

corrected simihlfIy-after many extra 

hours ofTA-50-1 operation. Also, at 

TA-3-29, piping of water from Nash 

Hytor vacuum pumps to the radioactive 
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Fig. 4-4. COllSlmctioJl tirnwin,f/,. bm(melll ofTA-50-1. 1961. 
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I 

t::q• 4-5. ConsTruction drtllving. first floor ofTA-50-1. /96/. 

59 

.,._--­

_____0(1._ 

~_:_...;:~!:"~":.: !:.!l~ 

t-._- -'-~----. , 
.~ 
,~ 

, .. 

"'::..'\.":.....:::-"..:=:--­
•=~...:":"..::::-=-..-...... 

,,"iIi...,..~=­

..-r..-na ~ J\Aft. "'~e- ­
-
-
-
-

! 

! 
.1 ...Iit':"'..:::"'._-­

. :-':"­.. -:or:..-=..:r= ::..":'""'" 



waste sewers created flow problems, 

eventually corrected by replumbing and, 

in some cases, changing the pumps. 

High flows were only one of several 

serious problems. Toxic chemicals were 

accidentally discharged to the collection 

system several times, and immediate 

emergency measures had to be taken. 

A few of these instances were: 

• a concentrated cyanide solution 

spill at SM-66 to the radioactive 

waste system on June 18, 1965; 

• a concentrated chromium (+6) 

solution spill at SM-66 to the 

radioactive waste system on 

November 12, 1965; 

• a chromium (+6) spill at SM-66 

on January 28, 1966; 

• a cyanide spill at SM-66 on 

'August 16, 1966; 

Month Influent flow Influent flow, gross Effiuent, gross 
(gal. x 1000) alpha (d/m-l) alpha (d/m-l) 

January 1.078 25.400 154 

February 972 18,400 148 

March U18 14,800 96 

April 998 22,800 222 

May 1,146 24,800 104 

June 1.121 14,000 118 

July 1.231 5,400 158 

August 1,385 7,200 178 

September 1.424 10,800 120 

October 1,199 16,600 126 

November 979 14,000 200 

December 962 17,000 292 

TOTALS 13.613 

Monthly 15.474 15G 
weighted 
average 

Table 4·1. Operating Data, TA·50. 1964. 

r 
• a sulfilric acid spill at Sl\tl 

December 13, 1968; 

• a cyanide solution spill or 

December 30, 19G8; 

• a chromium solution spill 

SM-30 on May 24, 1969;. 

• a cyanide solution spill at ~ 

on January 11, 1974. 

To control the cyanide spills 

prevent generation ofHCN, it w~ 

necessary to assure a high pH in tI 

system. Operators were rushed to 

the SM-66 basement storage tanks 

and to SM-700 to add enough sod 

hydroxide to guarantee caustic con. 

The influent to TA-50 was directed 

25,000-gal. storage tank in LD-2 w 

the wastes could be treated by alkali 

chlorination. Ifwastes contaminate 

cyanide reached the clariflocculators 

chlorinator in a small room in the 

southeast corner of room 116 could 

be used. In the first year of plant 

operations, a chlorine residual of a fe' 

parts per million was maintained 

automatically in the filter effluent as ;; 

safety measure. In the second quarter 

1965, the point of automatic chlorine 

residual control was changed from the 

settling tanks to the raw feed line. Th, 

system continued to be used until 198 

Then it was totally dismantled, and 

the chlorinator room was converted 

into an office for the vacuum filter 

operator. Wastes contaminated by 

high concentrations ofchromium (+6) 

were similarly isolated, then treated to 

precipitate trivalent chromium. 

Table 4-1 provides operating 

data for the plant for the first full year 

of operation. 
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SIGNIFICANT PERSONNEL 

MAnERS 

The first major personnel event was 

rhe rransfer of the group from the AEC to 

LASL. Most of the people remained with 

rhe group, but several elected to stay on 

with theAEC (Table 1-1). 

The usual hiring and resignations 

occurred through the years to 1975, and 

rhe group table of organization, including 

lhe lab personnel, indicated a Staff of 

18-20 people. C. W. Christenson was 

Group Leader this entire period and Paul 

Hutchinson was Alternate Group Leader 

and Engineering SeCtion Leader until he 

passed away in December 1962. Eric B. 

Fowler, Laboratory Section Leader, became 

rhe Alternate Group Leader, and 

R. G. Thomas became Engineering 

Section Leader. Thomas held this position 

until he died. Ludgard A. Emelity was 

made Engineering SeCtion Leader on 

February 24, 1963, and Assistant Group 

Leader on July 1, 1973. With major 

reassignments in 1975, Emelity was 

~ppointed Alternate Group Leader to 

Tom Keenan as Group Leader on June 1, 

1975 (see Fig. 4-6). At this time, C. W. 

Chrisrenson became head ofspecial 

problems, and Eric B. Fowler 

was transferred to H-8 as Assistant 

Group Leader. 

Ray Garde, eventually Group Leader, 

was hired for the Summer 1963 as a 

graduate student, and, upon receiving his 

Masters ofScience, was hired as full-time 

equivalent (ITE) in 1964. He began work 

with the group on June 16, 1964. 

Christenson accepted an assignment 

with the International Atomic Energy 

Agency (lAEA) in Vienna, Ausrria and 

left the Laboratory on February 14, 

1964. The rour, a leave of absence, was 

intended to be one co cwo years long, 

but Mrs. Christenson developed health 

problems, and they returned to the U.S. 

Christenson reported back to work on 

September 8, 1964. 

The chief chemist, Elgin Rex, was 

terminated on November 12, 1964, and 

W. Howard Adams was appointed to 


that position. 


For seven summers, Christenson 

invited Dr. Ernest Gloyna, eventually 

Dean of Engineering at the UniversitY of 

Texas at Austin, to consult with the group 

on advances in the treatment of radioactive 

wastes. Dr. Gloyna had served on several 

AEC, Energy Research and Development 

Administration (ERDA), and Department 

of Energy (DOE) committees regarding 

waste management and was knowledgeable 

in the field. 

On January 17, 1966, a US Air Force 

bomber was destroyed while refueling 

from a tanker plane and dropped four 

hydrogen bombs at Palomares, Spain (l]. 

The bombs did not detonate, but a 

chemical explosion of cwo of the units 

scattered plutonium and uranium over 

farmland in the area. Because of the 

incident, which AEC called "Broken 

Arrow," Chrisrenson went to AEC 

Headquarters to describe H-7's expertise in 

plant uptake, then flew to Spain to consult 

with authorities there. The AEC asked 

Eric B. Fowler (who had' for years studied 

plant uptake of radioacrivity, had the soils 

lab in TA-50-1 constructed for that 

purpose. and had developed a method to 

assay plutonium in soils) co visit Palomares, 
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LO" ALAMOS SCIENTIFIC LABORATORY 
UNJVERSITY Of CALiFORNIA 

LOS ALAMOS. NE.W foliO-ICC 875 .... 

OFFICE MEMORANDUM 

TO : Distribution OATE: May 13, 1975 

FROM H.D •• Health Dividon Leader~&. 
SUBJECT: ORGANIZATION OF WASTE MANAGEMENT ACTIVITIES 

SYMBOL : H 

MAIL STOP: 690 

Effective June 1, 1975, the waste management activities in 
H-Division will be reorganized in line with the conversations 
I have had with each of you recently. This will merge the 
solid waste programs (H-8) with the liquid waste programs 
(H-7). In addition, the function of the disposal of chemicals 
at the burial ground (TA-54) will also be transferred from 
Safety, Group H-3, to the new waste management group. The 
group will retain the H-7 designation and I propose it be 
called "Industrial Waste Management". If you have any com­
ments or suggestions for a better title, I would like it 
before the official Bulletin announcement on May 30. 

The Group H-7.will have the following leadership: 

Thomas K. Keenan, Group Leader 
Ludgard A. Emelity, Alternate Group Leader 
Conard W. Christenson, Assistant for Special Problems 

Eric Fowler will assume a new position as Assistant Group 
Leader, H-S. His project, S-004, Analysis of soil Samples 
(Nevada Applied Ecology Program) will transfer to Group H-S. 

This notice is given limited distribution so the involved 
persons can begin their planning now in the hopes of promoting 
an orderly transition period, including consideration of 
space problems. 

GLV/mjt 
I. Distribution: 

C. W. Christenson, H-7 
E. B. Fowler, H-7 
L. A. Emelity, H-7 
L. J. Johnson, H-S 
T. K. Keenan, H-a 

Fig. 4-6. G.L. W1elz memo regarding organization o/Waste Management acrivities. May 1975.,., 
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contact Spanish authorities, arrange to 

transfer analytical equipment. study the 

site. and make recommendations. Eric B. 

Fowler went over for about three weeks in 

June 1966, studied the problem with other 

US expertS, and arranged to have 327 

vegetation and soil samples sent to H-7. 

In August 1966, Spanish scientists visited 

H-7 to consult with Eric B. Fowler and to 

review the status of the smdy. 

More than 1000 individual 

determinations of radioactivity in the soil 

and vegetation were made. Alpha activity 

in oven-dried soil ranged from 0 to 86,000 

disintegradons per minute per gram (dpml 

g) and in oven-dried vegetation ranged 

from 0 to 1500 dpm/g. Plutonium was 

the predominant alpha radionuclide. 

A detailed report of the H-7 effortS 

was prepared and forwarded to Dr. 

Eduardo Ramos Rodriquez of the Junta 

de Energia Nuclear UEN) ,Health Division 

in Madrid. The report was a guide to 

Spanish chemists who continued the 

analytical efforts. 

On April 20, 1966. Emelity accepted 

an assignment from the IAEA to provide 

a booklet on ion exchange treatment of 

radioactive wastes. With the approval of 

Christenson, some of the work was done 

during working hours, but much of it was 

researched and wrinen during off-hours 

at TA-50 and at home. The first draft 

was mailed to the IAEA for review on 

November 18. 1966. The IAEA waste 

management officer in Vienna at this dme 

was E. R. Mathews, who had been a 

chemist with the AEC and LASL waste 

management efforts in the early days. 

The bookJet was accepted with few 

corrections and was printed and 

distributed by the IAEA as parr of a series 

on waste management. 

Emelity accepted an offer by the AEC 

on October 21, 1966, to work for the 

IAEA and was recommended by the AEC 

to fill a vacancy created by the resignation 

of E. R. Mathews. He was approved for 

the position by the IAEA on December 

12. 1966, and left for Austria, on a leave of 

absence. on January 20, 1967. The rwo­

year assignment ended in early 1969, and 

he returned to H-7 on February 10, 1969. 

Jeffrey J. Wanner, a graduate student 

in the summer graduate student (SGS) , 

program at LASL, was employed by H-7 

and H-5 from May-August 1971. In 

H-7, he worked in many aspects of the 

waste treatment program, including 

assisting in several research projects. 

While in graduate school at the University 

of Wisconsin, Madison. in 1974, he 

developed a tumor. The tumor was 

biopsied and diagnosed as a rare, rapidly 

growing cancer, primitive malignant 

mesenchymoma. The tumor was removed 

surgically. but Wanner died on December 

16, 1974. His mother was concerned that 

the cancer was contracted during 

employment at LASL and wrote to her 

congressmen, LASL, and ERDA for 

assistance with answers to questions she 

had. In response, the Director of ERDA 

Division of Operational Safety, requested 

a full investigation by the ERDA Office 

ofInternal Review [2J. The investigation, 

including Wanner's previolls summer 

employment. which involved hazardous 

materials. could not pinpoint the cause 

of the cancer. 
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A MAJOR ADDITION TO 

TA·50·' 

Groups H-l, H-6, and H-7 at 

TA-50-1 needed additional space in 

the building and in early 1965 worked 

with the AEC and the Engineering 

Division ofLASL to organize fUnding 

and outli':le a conceptual design. H-l 

required additional storage space for its 

decontamination operations; H-6 wanted 

storage space for soil samples and a soils 

lab with workbenches and a hood for 

such operations as soil separations and 

chemistry.. H-7 needed cover for the 

underground ranks at the east end of LD-l 

to facilitate processing spent regenerant 

sludge and storage room for equipment 

and small-volume hot wastes. Because 

the project was relatively small, it was 

combined with a project to provide 

additional office space at Ten Site (TA-35) 

in a new building, TSL-68. AEC 

contracted the firm ofWright and 

Underwood and Thomas A. Welby of 

Albuquerque to design the facilities. The 

additions were constructed in fiscal year 

1965 and completed in January 1966. 

The additions at TA-50 were in rwo 

locations, the north and east ends of 

LD-l. The north-end addition included 

three offices, a large storage space, and a 

large (15 ft, 6 in. X 26 ft, 8 in.) soils lab. 

The east addition provided H-l with a 

large storage area, and H-7 with one room 

for process equipment and one room for 

storage. The H-7 storage had eight 

stainless-steel-lined 12-in.-diameter pits 

in one corner for highly radioactive wastes, 

a sump in another corner, and a monorail 

to transfer the wastes. The other H-7 

room provided cover for the rW' 

5000-gal. co~crete undergrounc 

(original construction), which \\ 

to store sludge from treating spe 

exchange column regenerant. T 

monorail was extended into the; 

room, and a platform scale was r, 

into the floor [3], 

A FEW MAJOR MAINTENJ 

AND CONSTRUCTION ITEI\ 

A serious problem appeared, 

building heat was first required in 

TA-50-1: a design deficiency due 

proximity of rooms 14 and 16. R. 

included the space with the greate! 

ofairborne radioactivity. and roon­

contained building utilities-furm 

compressors, vacuum pumps and s 

tanks. hot air and hot water heatinl 

components, and an exhaust air pIc 

The rooms had no positive separari 

Combustion air was to be supplied 

through louvers in a double-door e, 

room 14; a lower air pressure in roo 

was to be created by including a reI. 

large louvered opening in the steel,· 

the plenum. The plenum exhaust f~ 

continuously; the fUrnaces fired und 

thermostatic control. 

A staff member was walking thr 

room 14 on one of the first cold day: 

when the gas-fired burners actuated. 

Flames covering the entire face of the 

boiler rose from the unit in search of 

combustion air. More air was being 

sucked from the area by the plenum: 

was being provided through the IoU'" 

ourside doors. The system was shut 

until welders from the Zia Company, 



LASt's support services subcontractor. had 

fixed a cover over the plenum opening. 

Later in the year. when snow was 

falling, the breeze through the louvered 

outside doors carried snow into room 14, 

covering the air compressor motors. 

This problem was corrected by covering 

the door openings and cutting a large 

rectanguJar hole in the concrete west wall 

directly behind the boilers. Because this 

hole was below grade. a grated pit was 

provided on the outside of the building. 

To provide a lower air pressure in 

room 16 than in adjoining rooms, a 

wall separating rooms 14 and ] 6 was 

constructed. and a separate heating and 

ventilating system. with high efficiency 

particulate air (HEPA) filtration of exhaust 

air. was installed in room 16. 

On Friday, May 22, 1964, a break 

appeared in the 6-in. cast-iron force 

main that carried treated wastes from 

TA-50-2 to Mortandad Canyon. H-I 

and H-8 surveyed the wetted area and 

found radioactivity levels at or below 

background. Zia Company fitters repaired 

the break the same day, and the system 

was back in operation. 

The flash mixer basins, as designed. 

were two adjacent small pits for each 

dariflocculator. Chemicals were added in 

the first pit. and the mix was stirred by a 

high-speed mixer. The wastes overflowed 

this mixing tank to rhe adjoining rank. 

from which the wasres flowed to the 

flocculator. This adjoining tank was 

almost cubical with rhe exit pipe in the 

center of the borrom. During operation. 

the bottom corners of this tank would fill 

with rhe ferric hydroxide/calcium 

carbonate floc. Buildup of the floc wouJd 

continue until flow through the line ro rhe 

flocculator was pinched off. Zia Company 

was caJled to clean out the pit and to rod 

Out the connecting line. After several of 

these work orders. it was decided to install 

a stainless steel conical bottom insert in 

the pir to eliminate the chemical buildup. 

ENG-2 designed the inserts; they were 

installed on February 7, 1966, and the 

plugging problem was resolved. 

During 1967-1968, an addition, core 

processing (analyses ofsoil samples from 

the Nevada Test Site) was planned for the 

south end ofRC-l, TA-48. Laboratories 

for analyzing soil samples from 

underground deronations at Mercury, 

Nevada Test Site. were provided. Wastes 

from the analyses wouJd contain sand and 

gravel and would be highly radioactive. 

H-7 worked with the group to design a 

system ro separate the settleable solids in 

the waste from the liquids and to pump 

the liquids automatically through a 1.5-in. 

stainless steel pipeline to LD-3 at TA-50. 

The line was constructed in the fall 1969. 

Separated solids would be transferred from 

the hopper-bottomed collector to 55-gal. 

drums on a batch basis by H-7 and hauled 

to TA-54. 

When the system was operating, 

radioactivity levels of the waste were as 

high as and often higher than estimated. 

but accumulations ofsand and gravel were 

less rhan expected. Removal of the heavy 

solids was necessary only a few times 

before the programs generating them 

were discontinued. 

The ion exchange columns at TA-50 

were usually run to treat beta-gamma 

wastes from TA-35 and TA-2 whenever the 

main plant was operated. Regeneration 
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was set at s[fontium·90 rather than 

hardness breakthrough, and treated 

effluent from TA-50-2 was used for 

backwash. One day in July 1969, while 

Jim Simmons was backwashing column 

2, he heard a sharp, loud report. 

Investigation revealed that the dished 

stainless steel resin suppOrt plate in the 

bottom of the column had been "popped" 

from a concave to a convex form. The 

2-in. screened openings for backwash 

water had become totally closed by 

coatings of calcium carbonate floc that 

had after-precipitated in the treated waste 

storage tanks. Pump pressure had been 

enough to reverse the shape of the plate. 

The column was removed, repaired, 

and replaced. and industrial Water was 

substituted for treated waste in 

backwaShing. The column was back in 

operation by September 19, 1969. 

After-precipitation ofcalcium 

carbonate was not only a problem in 

backwashing but also in coating the 

gravity filter media and the ion exchange 

column resin in down flow processing. 

It was decided to recarbonate the plant 

filter influent and convert any calcium 

carbonate to the soluble calcium 

bicarbonate. 

A surplus equipment list circulated 

by the Supply and Property Division 

indicated that several sets of carbon 

dioxide converters were available for the 

cost of transport. Two sets of two were 

acquired; the larger converters were 

installed on the plant operating floor in 

room 116 ofTA-50-1, and the smaller set 

installed in theTA-21 plant, DP-257, 

across the settling tank with ends 

protruding through the north wall. 

r' 
Ins(;IILtri')1\ ;It'TA-50-1 was com 

M;IY 1,1, I '>7l. The heavy mild, 

cylindri''.ll tubes, jokingly referre 

"torpt"<\l) tubes," were loaded wid 

and hllll'ks ofsolid carbon dioxid 

tuill'S W"1'l' mpped and gaseous cal 

dim.:idl' "~IS removed and piped to 

distrihlltllrs tor recarbonation. Ali 

loadin~ with dry ice, pressure built 

rapidly in the: rubes, and it became 

dim~'llir It) ....lose the hatches at the 

of thl' IlIhl'$ .:IS far as necessary. Lor 

sred l\.lrs <.If sle:dges were increasingi 

used as hdp"rs. 

\,\'lIl'l\ the: rubes were first inst ... 

was nlllfl' l't."Onomical to use dry ice; 

liquid ,',Irb,)n dioxide. However, wh 

pric.: of .Iry ke: doubled and the con' 

becanll' m")fl' difficult [0 use, it was 

decid"d III switch to liquid carbon di( 

(see Fig. -1-- ':lOd 4-8). The converter, 

were rl'll\lw,'t.{. and a 6-ton capacity IiI 

carbon dillXiJ.: storage tank was instal, 

outdollrs ,11'lI\g the north wall of the e; 

wing llfTA- ':;0-1. No replacement SySI 

was inst;lll,..." ,It the TA-21 plant, 

Ath·r'l'fl't.-ipitation ofcalcium 

carbon;ul' "-,IS ;1 problem at the ion 

exchangl' ,-lllumns and during 

backw'lshing of the plant gravity filters 

in TA-;O-I ,md the pressure filter at th 

TA-21 rbnt. As backwashing became 

and less dl~Yrh'e:. an examination of th 

TA-50-1 tIItl'rs disclosed that much of 

media W;ts "l'm<.'med into large lumps, 

Rather rh;\Il ,Il'id-washing the units at 

TA-50, 0pt'r,ltnrs temoved all media, 

placed it illtl\ ':;')-gal. drums, and sem 

them to TA-"'-4 tor burial. The underd 

system \\';\5 fl'l'\ired and new media we 

installed $~'\-~'r,11 times before recarbom 
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LOS ALAMOS SCIENriFIC L"I'ORATORY 
ONIYl"."" 0" eALtP'ORHl" 

Lee ALAMOfl. HI'W "'Clnco .7.... 
OFFICE MEMORANDUM 

1'~ ., ~tI '" t . .•, t" t ~:I~n _I. DA I E: f'e brus ry 12, 1'1/0 
'fIIlIOUUlI: C. A. !tuYlIolds, ENG-II. 

Befety Ornce 

SUBJECT, CARBON DIOXIDE CONVERTERS FOR H-1 

SYMBOL " H-3 

ft-1 vill,be using CO2 to precipitate calcium in the vaste treatment 
process. CO2 viII be genersted from dry ice in converters. Tvo 
converters viII be installed at TA-50. They are steel cylinders 18 
feet long obtained used from the Pure Carbonic Company of Houston. 
One thousand pounds of dry ice is added in 50-pound blocks to each CO2 
generator. Ambient air or vater from the veste line. viII be used to 
vaporize the ice. When the pressure rises above 60 psi liquid CO2 viII 
condense in the tank. Gaseous CO2 viII be removed from the high end of 
the tank lit 1000 psi or so, reduced through a regulator to 0-50 psi and 
injected into the veste treatment system. 

The tanks are deted 1948 and vork1ng pressure is 1400 psL Two smeller 
tanks v1l1 be used in the same system at the DP treatment plant. ENO-4 
is requested to examine the interior of each tank for ruat or damage 
snd to hydrostaticslly test to 2100 psi. It the tanks pass the tests a 
pressure relief valve st 1400 psi Rnd II rupture disk or vslve at 20 per­
cent more viII be provided. A bleed valve is also needed to rp.duce the 
pressure to zero before opening the tank. All relief lines will be 

l 
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piped outside the building. 

ALIi: In 

cc: J. 8. Weldun/A. F. Hasenbenk, ENG-~ 
C. W. Christenson!L. A. Dnll1ly, H-'{ 
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Mon L. Hack 
Ssfety Engineer 
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Joe Weldon, Enq 2 September 27, 1972 

c. K. Chriatenaon, Group Ldr., B-7 

INSTALLATION OF LIQUID CO2 STORAGE TANK, TA-50 

B7-CWC-314 

At the present time, Group 8-7 i. recarbonatinq
settling tank effluent at TA-50 u.ing dry ice a. the .ource 
of the gas. At the ~ the recarbonatora were installed 
(aee LJ4465-S0), the co.t of dry ice wa. Ie•• than balf of 
the coat of liquid C02 per pound. Early this year, the price
of dry ice vas doubled to $O.04/lb. (v. $0.04l/~ for liquid 
C02)' The ~0.04/lb. for dry ice is not the full co.t, however, 
since charge. are made per SO lb. blocks and at the time of 
receipt of the material, it baa been determined that 20 to 
25' of the C02 has evaporated. 

Opening and closing the recarbonators baa been found 
to be very difficult even though the doors were aligned by 
a machinist .ev~ral times. At the pre.ent time, it ia 
usually necessary to use a sledge hammer to begin opening .." 
the doorB, normally a four foot by one inch steel bar i. 
used to open and close the doors. 

It is requested that plans be drawn and equipment be lIP 

furnished to convert the system to the use at liquid C02­
Usage has averaged about 9,600 lbe. ot dry ioe per month, .. 
but during Heveral montha, the demand exceeded 10,000 lbs. 
These figures are for dry ice ·ordered- and must be reduced 
by 20 to 25' to obtain actual conlllumption figure.. Liquid 
C02 storage units are turnished in 4 ton and 6 ton capacities,
it would appear that the , ton unit would be advisable. The 
storaqe unite can be rented or purchased. New and used 
units are available, oorre.pondenoe and data on this matter 
are enolosed. 

Desirable location. for the atorage tank are adjacent 
to the south or north ••teriar walls of Wing B of LD-l. 
The proj.ct would require de.ign and construction of a Inrge 
concrete pad, furnishing of electrical power, piping from 
the storage tank to the filters in room 11' and provision 
of a replacement di8tr~.utor construoted of Type ~ copper 
tubinq. The original d,l.tributor h rustinq. If the unit 
La rented, inetallatiJ) (l and etart-up are furnished. 

C. M. Christeneon 

CWCsga 

Encl. I 3 (ala' 


Fig. 4-8. C. W. ChrimnIon mfmo regarding installation ofliquid CO) ftoragr tank, TA-50. Srptrmbfr 1972. til 
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prevented recurrences. Acid-washing of 

pressure filter media at the TA-21 plant 

became a part of routine operation. 

As the plant operated, ferric 

hydroxide and calcium carbonate 

crystallized on all steel and concrete 

surfaces in the flocculation/sedimentation 

tanks. even though the surfaces had been 

painted with Plasite, a heavy. acid-resistant 

coating. The crystallization built up over 

time, eventually plugging all V-notches in 

the overflow weirs and adversely affecting 

the appearance of the sedimentation tanks. 

Bench-top efforts to design a system that 

would not require manual labor in 

scraping off the crystallization were 

unsuccessful, and a complete cleaning 

became necessary. This was a major 

project, requiring construction of a plastic 

housing over the tank for dust control, full 

suiting with face masks and head cover for 

the laborers, draining and removing all 

precipitate from the tank bottom. sealing 

the sludge draw-off opening, removing 

scrapings by transferring partially-filled 

5-gal. containers to personnel at main 

floor level for loading into 55-gal. drums, 

removing the 55-gal. drums after sealing 

and checking for external contamination, 

and continuous, thorough monitoring by 

radiation control personnel ofall aspects 

of the work. 

It also required that all ueatment be 

done through half of the plant at 125 

gpm, which was likely to require some 

overtime operations while the other half 

was being cleaned. The operation was 

difficult, slow, messy, and expensive. It 

was done in October 1969 by two H-7 

technicians, Jim Simmons and Dave 

Williams, without the housing, then again 

several years later by a tOtal Zia Company .. 
crew with extensive safety preparations 


(see Fig. 4-9). With no means of chemical 


cleaning, it appears that manual scraping 


should be scheduled every six to eight 


years. The most recent effort, beginning 


in May and June 1995, may require 


more than six months because ofbudget 


problems and new regulations. 


CROSS·CONNECTION ACTIVITIES 

In the early days. when the group 

was composed of three sections­

Administration. Engineering, and Lab­

the Staff members in the Engineering 

Section were degreed sanitary engineers. 

Christenson's primary interests were in 

sanitary engineering. including sanitary 

and radioactive waste treatment and in 

sewage treatment plant operation, water 

distribution, and cross-connection control. 

It became known in the Laboratory that 

H-7 was concerned with these matters 

and probably had the only expertise in 

the Laboratory in sanitary engineering. 

When various Laboratory construction 

plans were forwarded [0 H-7 for review, 

H-7 commented on the water systems 

and waste management aspects. As work 

grew, an article was placed in the 

laboratOry Bulletin recommending that 

any pmable water taste or odor problems 

be referred to H-7. Christenson and 

Emelity were called out several times on 

taste problems or discovery of cross­

connections, usually in 'new construction, 

and they spent many hours in 

investigations and corrective actions. 

Supporting documentation for their 

recommendations were US Public Health 

] 
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CHAPTER10ur 

LOS ALAMOS NATIONAL ::AIlOIlATOilY 
UNiVERSITY OF CALtFO~NIA 

LOS ALAMOS. NEW MEXICO 87=4= "".OFFICE MEMORANDUM 
Telephone ex.! 5834 

TO Distribution OATE: August 18, 1981 "" 

THRU T. K. Keenan, B-7 Group Leade~ ~ 
H. S. Jordan, H-DO Associate Division Leade ... 

FROM J. R. Buchholz~ 8-7 Assoc. Group Leader 

SUBJECT 

THANKS FOR SUCCESSFUL CLEANING OF CLARIFLOCULATOR TANKS 
SYMBOL 

8-7-81-426 
MAtL STOP 

518 

The recently completed scraping of the clarifloculator 
tanks at TA-50-1 was an 'exhausting and tedious task. The ... 
planning that preceeded the work was carefully thought out 
and contributed greatly to the safe and efficient 
operation. The structures built over the tanks, the 
adjacent air locks, the exhaust system and the supplied air 
all helped contain the contamination and contributed to -worker comfort and productivity. 

The support and cooperation of all concerned allowed nearly 
normal plant operations during the entire period. Our 
appreciation to all of those who helped accomplish this 
much needed work so successfully. 

JRB:mr 

Dis tribu tion 1 ... 
John Lucero, 8-1, HS 518 
Jerry Atencio, 8-1, HS 518 .... 
Larry Pacheco, 8-1, HS 518 
Jerry Dummer, a-l Group Leader, HS 401 
Leroy Garcia, a-5, HS 486 
James Jackson, 8-5 Group Leader, HS 486 
Charles Chavez, Zia ADM 
Don Bridgers, Zia ADM 
Steve McKelvey, Zia FO 
Thomas J. Cook, Zia Manager 

.... 

" 

Fig. 4·9. J R. Buchholz memo regarding thanksfor succmfol cleaning ofclariflocculator tanks, August 1981. 
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CHAPTERfour 

Service booklers and American Warer 

r Works Association (AWWA) committee 

reports. Christenson and Emelity used a 

film on cross-connection comrol produced 

Jt Ohio State University. What Happened 

to Harry. in talks to various groups at 

safety meerings about the dangers of cross­

connecrions and means for protecting 

potable water systems. They became 

aware ofone of rhe most complete and 

highly organized state programs for 

backflow prevention from Christenson's 

friend Ray L Derby, then Principal 

Sanitary Engineer. Depanment ofWater 

and Power. City ofLos Angeles. Derby 

was invited to visit the Laboratory to 

recommend establishing an effective 

cross-connection comrol program and to 

inspect plumbing ar sites where cross­

connections would be mosr hazardous. 

He arrived on January 31.1966, and 

spent several days in inspections and 

discussions. and later preparing a brief 

report that was critical of Laboratory 

conditions. H-7 became aware of the 

Manualo/Cross Connection Control, firsr 

"", 
prepared by the Southern California 

Water Utilities Association, but later 

published by the Foundation for Cross­

Connection Control and Hydraulic 

Research of rhe University ofSouthern 

California (USC), E. Kent Springer. 

Director. The latest edition of the manual 

was kept on hand. It became the primary 

guide in establishing a cross-connection 

control program at the Laboratory and 

helped to convince the Engineering 

Division and Laboratory administration 

that effective backflow control generally .emeant installing airgaps or reduced­

" pressure principal backflow preventers. As 

the number of these units increased, the 

Zia Company was required to establish a 

group of trained testers to do necessary 

periodic testing. The Engineering 

Division assigned a number of irs 

mechanical engineers to a committee thar 

would inspect rhe plumbing in all 

Laboratory buildings and recommend 

eliminating cross-connections. H-7 

prepared a prioritized list of buildings 

that had hazardous materials. Those 

buildings wirh the mosr hazardous 

materials were addressed first. The work 

progressed well until engineers were pulled 

off for other assignments. and the rask 

was never fully completed. Laboratory 

administration recommended several 

times that an outside consultant be used 

for the inspections. but funds never 

became available. 

To make all Laboratory employees 

aware ofcross-connecrion control 

problems and to have their cooperation 

in finding and correcting rhem, H-7 

prepared a lengthy cross-connecrion 

control memo for signature by LASL 

Director Dr. Norris Bradbury. This memo 

was patterned after the recommendations 

in the USC manual and the program 

then in place at Oak Ridge National 

Laboratory. (The Oak Ridge program 

was thorough and effective and had been 

in force since the early days of that 

laboratory.) In a major accomplishment. 

Director's Office Memor~ndum (DOM) 

No. 31 was published over Dr. Bradbury's 

signature on March 7.1966 (Fig. 4-10). 

Though effective, it was very brief 

compared with the H-7 recommendation. 
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I.DII ALAMCIt ~ !.AllaM-TOM 
""IVUIIIT'I' or CAUPOIINIA ... HaW MIlUCIO~_ 

OFFICE MEMORANDUM 

TO 	 DAT&: March 7. 1966 

P1IICM I ]1'. E.' llr&dl:n.J:lT 

.ua,s1:C1': ])IEEC'l'OI'S 0l'l'ICE JiI:MJ1WIIlaM JIO. 31 - COlf.1'l!OL at l'LUNBllO ARD 
AVOlllAl'fI2 at CJUl'SS...commczOBS III lWD DISnrmtl'l'IOl'I' S1'SlDIS 

ftNIIOL. I lJD 

1.. 	~ -
!M J'OllC3" at the Loa ~a 8e1lnt11"1e Labarator,r in ",aN to 
cont:rtU at p.l.umb1ns and Yater diltrllnttion .,.nem crotll~-connect10IUl 
i. to ~.et and aU'ap.ud all potlLhle ",...te.r aupp11.. t'raD chemieal, 
blolcsical, I.I:l4 n41o&c:t1". eontudllation. 1'.b1. w:I.ll 'be acCCllllpliahed -through the un at m.pl> MpI.r&tiOl1 ar all app.!:'O'l1td. mt'chMieal 
4ev1ce depeAdill& 'I1;PQA the dec;ree at b&u.;rd. 

2. 	~ nrro POrABLI WMD t.ms 

a. 	 1(0 IASL arpl..oJH vU1 make M:1' connection to a potable vatel" 
l.1na other than attachillg a tlexible hoa. or tublD6. -

'b. 	 To protect and a&1'eguard the potable",...tar iD. lOc&t1cZl.ll 'Wbere 
110 1ItI&'IT be uae4 in lahoratories, all. ho•• bib., ,.rrate4 lah 
ooclt.a, or other dnieea de.~4 to permit cODDeCtion at bOle 
or tu'billg will be FOT14H nth a l'%'opcn:' type at V&C'IJ:I2lD breaker. -

3. 	 JOB 0BI1ERS ­
All LASL job orders 'IIb1eb inVolve a pot~ vater ~ 11ne .hall 
'be a:pp:t'01ed by the EIIG-4 J%'OUP ludn ar hi. d.u1p&te4 npre••ntative -

4. 	 COMPIAml'fi:Rl1XWmIriG lW!EI gt!JlLM 

Arq d1aqree&b1e tan.l, Ollar., or colon noted. iD. the d1acba:rp 
at a potable _:tel' lrUPPl:1 ahou14 be ~ to the atte.ntion ot 
Gro\q) It-5, 1 ..~31. 

1'. E.~ 
l>1H<:tor 

~_~" ...~ """"-~.,:- ..... _~..... _~,.~ ... ~~~',;;:;.._,"... ~....:_~..r.,,.i -.-.,;.. ."".•_ .,;...~ .... ~ .•. ~~~:~..,..............-...---.--..,.. 


Fig. 4-10. Cross-connl'Ction control m~morandum sig;n~d by Dr. Noms Bradbury. 	 ,e·
"'" 
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CHAPTERfour 

Major concern over possible 

.:rosS-connections in Laboratory buildings 

JIIJ the legal and political consequences 

,11 personnel injuries and water line 

':lHlIJminarion prompted Health Division 

<lpproval of a request by Christenson to 

stafT a small H-7 Liquid Waste subsection. 

The subsection, one staff member and 

tWO technicians, would serve full-rime 

(0 inspect Laboratory buildings, respond 

fO complaints of bad-tasting water, 

r~commend installation and testing of 

backflow preventers, and inspect new 

construction for proper installation of the 

units. For the staff member position, 

Christenson hired William Dunne from 

[he US Military Academy, where he had a 

position with water utility responsibilities. 

Dunne came to the Laboratory on 

February 25, 1975. For the technician 

positions, Lawrence L Hupke transferred 

from within the Laboratory on April 19. 

1976, and Ralph C. Ward was reassigned 

within H-7. Both technicians were highly 

qualified senior personnel. The subsection 

became active in addressing its heavy 

workload and had major accomplishmentS 

in "curing" water distribution and 

plumbing problems ~hroughout the 

Laboratory (see also Chapter 8). 

A RECAPITULATION OF 

ENGINEERING AND SPECIAL 

STUDIES SECTIONS R&D 

Until the Health Division Office 
,.. directed H-7 to cease all unfunded R&D 

and to concentrate efforts on the support 

functions, Christenson and Fowler felt 

strongly that all Staff members be involved 

in waste management studies. Many of 

-.~ 

the studies performed were helpful in 

resolving waste treatment problems and 

in several instances, papers describing 

the work were presented at national and 

international conferences. This paper, 

being a "brief" history. will not describe in 

detail all of the studies. but will list below 

some of the more important works by 

Engineering and Special Studies Sections 

personnel that involved considerable time 

or equipment. or both. 

• Newell and Christenson: 

Treatment oflow-Ievel radioactive 

wastes containing plutonium 

• Newell and Christenson: Treatment 

of radioactive wastes containing 

plutonium and citric acid 

• Hutchinson, Emelity, and 

Christenson: Treatment of 

beta-gamma wastes by ion exchange 

• Christenson and Thomas: 

Development ofday formulations 

with a high capacity for absorption 

of radioactive wastes 

• Christenson and Thomas: Removal 

of radioactivity through local 

tuff-the DP West deep-pit 

study utilizing the SW Area T 

absorption bed 

• Christenson and Thomas: 


Development of a system for 


encasing high-level wastes in 


ceramic sponges 


• Hutchinson and Emelity: 

Incorporating acid americium 

wastes in cement 

• Hutchinson: Treatment of cyanide 

solutions 

• Emelhy: Removal of radium-226 

by dinoptilolite 

• Emelicy: Destruction ofTNT in 

, . 
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CHAPTER four 

... 
The major \vork was a r.t 0 

plant uptake of various radion dieJIll' 

Eric Fowler. Fowler is considered ::. 

internarional aurhoriry on the subj ... 

See also the text that he edited. Rill""" 

Fallout. Soils. Plallts. Foods. Mall. 

THE ULTRA HIGH-TEMPERA"fiif 

REACTOR EXPERIMENT 

(UHTREX) 

The Ulrra High-Temperature R""" 

Experiment (UHTREXl facility wa_ 

completed in February 1965 in wha~ 

been TA-4, eaSt ofTA-50 along Puye 

Road. The site, operated by Group ~ 
was designated TA-52. 

With considerable inpur from I-""' 
Fig. 4·11. Wiped Film fvaporator Pilot Plnm. a waste neutralization-pumping statio 

TA-52-2. was provided to colleer . "'" 
waste waters by Pseudomonas . neutralize. ~tore. and p~mp fJde~ 
organisms waste solutions to TA-,O. The tWO stji,\ 

• Christenson, Dross, Garde. tanks. reinforced concrete of 5000-ga ..... 
Buchholz, and Rohrer: capacity each. were recessed into the 

Incorporation of alpha-active ferric ground on the norrh side of the statio"" 

hydroxide/calcium carbonate Automatic pH control and depth 

precipitates in asphalt using a measurement were included. Two pum 

wiped-film evaporator (Fig. 4-11) were a\'ailable to transfer the wastes to "" 
• Garde: Reverse osmosis 	 manhole LD-7 at TA-50. from which'" 

for treatment of alpha waste could be directed to the main 

radioactive wastes influent manhole LD-6 or to one of d·.; 
• Emeliry and Wanner: Tritium loss stainless steel lined tanks in LD-3. 

by leaching from coated cement Wastes during the first few years \'" 

paste blocks extremel~' dilute. much below permissi'e" 

• Christenson and Jones: incineration levels for discharge to the environment..., 

of solid radioactive wastes They were also limited in \"Glume. Wa: ... 
• Christenson. Dietz. and Pashman: accumulated in the number one storage 

Burial of solid radioaerive wastes tank reached a depth of 37 .5 in. bv mi. 

in salt mines November 1966. were sampled and .. 
• 	Drago and Buchholz: Precipitation analvzed. then discharged direcrlv [0 the 

of alpha-active nuclides using can;.:on. Activity levels were 40 Cpl. 
coagulants other than ferric sulf.'lte gross alpha and 300 cpm/L gross heta .... 
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By the end ofJanuary 1968. the 

,fOr;lgt' tanks had each accumulated about 

: I in. with activity levels of700 cpm/L 

,_'''~' beta and 600 cpm/L gross gamma, 

\ )11 January 25, 1968, all wastes were 

,jr;lined to the canyon. 

The reactor attained criticaliry in 

:\ugust 1967, and it operated for about { .lIle }'ear reaching peak power of 3 M\V. 

The AEC decided to cease funding reactor 

l 

r ,kn:>lopment in Los Alamos in 1970; the 

;'<';II:rQ[ was shut down and the site was 

,'I\)sed. On August 25, 1970, all wastes 

remaining in the storage tanks, about 

40 in. in one and 30 in. in the other. were 

pumped to TA-50. All equipment was 

Jrained. and the building became inactive. 

In! 989. the entire facility at TA-52-2 
(~ 

I ,md its force main to TA-50-3 were 
I 

Jeconraminated and removed [4]. 

THE BURIED LINES REPORT: 

OVERFLOW PROBLEMS 

A comprehensi\'e reporr by Idaho 

:.iarional Engineering Laboratory ONED. 

"Evaluation of Hazards and Corrosion of 

Buried Waste Lines in :-JRTS Soils" [5] 

was circulated to H-7 in early 1973. It 

was e"idem to management that a similar 

report should be prepared about buried 

line conditions at L-\SL and H Division 

Office assigned Emeli!'}' to the task in May 

1973. The completed report stared rhat 

rhe buried contamin:ued waste lines were 

constructed under specifications in 

widespread use for sanitary waste systems. 

The lines were primarily short lengths I­
(2-4 ft) ofvitrified clay pipe (YCP) with 

asphalted joints and cast iron pipe (CIP) 

or duriron pipe for pressure secrions ;lnd 

road crossings. :Viany of the pipe ioints 

..in the YCP were likely leaking. Manholes 

in the system were generally of much 

higher quality than the pipe lines, with 

most of the manholes in newer sections 

of reinforced concrete rather than precast 

or brick units. The reporr was completed 

in July 1973 with the recommendations 

taken under advisement. 

I n a recommended maintenance 

check of all cleanouts on the YCP line on 

July 9, 1974. a cleanout on the gravity 

YCP line along Pajarito Road opposite the 

Occupational Health Laboratory (OHL-l) 

was found to be discharging to the 

environmem. The line just beyond the 

deanour was panially blocked by root 

growth. and wastewater backed up 

through rhe unit. The deanoU[ was 

repaired immediately, and the line was 

rodded out and placed back in service. 

The overflowing waste had drained 

north to the canyon. comaminating a wide 

area. Health Division Office (H-DO) 

was notified and H -I, with the assistance 

of H-8 and H-7. began a major cleanup 

operation. Contaminated soils were 

removed to bels 0(20 dpm/g [5]. Six 

hundred cubic yards of dirt were removed. 

and 150 samples were collected and 

anal~7.ed. The cleaned area was backfilled 

with 1150 yd" ofdirt covered with 350 yd3 

Fig. 4·12. Ifleldillg ofnew po(vethylene piping. 
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Fig. 4-13. Providing Jand baJe for polyethylene 

wam line inuallarion. 

of ropsoil and reseeded. Appendix I is the 

abstract from the repon. 

After several meetings with 

Engineering Division and laboratOry 

management, H-7 decided to install a 

welded plastic liner inside the VCP and 

CIP. which were primarily 8 in. in 

diameter, benveen TA-SO and the corner 

of Diamond Drive and Pajari£O Road. 

Under emergency conditions, Christenson 

contacted a supplier and ordered enough 

polyethylene pipe of diameters that 

allowed insertion in the VCP/ClI: 

While this effort was underway, furrher 

discussions concluded that insertion into 

the existing piping would require the 

system to be shU( down. H-7 decided, 

therefore, to install the new polyethylene 

piping in a separate trench generally 5 ft 

south of the VCP and CIP lines. In this 

case. shutdowns would involve only the 

time required for end-of-line hookups 

(Fig. 4-12 and 4-(3). 

,"" 

A work orde;.was given to the ," 

Engineering Design Group toer· 
the flow capaciry of this smaller pla~ 

line. Before the answers were availa~ 

installation was completed and the r. 
" smaller line was placed in service on 

September 3, 1974. In a telephone ("4 

H-7 shordy after the SM-700 pump~ 

turned on, Robert K1aer, a Zia Compa 
.." 

engineer driving by the Diamond Dr 

Pajari£O Road intersection, reported tit 
the manhole on the northwest corner 

(Manhole SM-736) was overflowing \'" 

wastes running down the road. The 

pumps were shut down immediately, r 
H-DO was notified. Christenson and"'" 

manv others hastened £0 the site, and th . ~ 

Fire Department was called OUt to wasl 

down the curb. When H-DO, H- J, a;;; 

H-8 representatives arrived, the wash- .. ' 

down had been brieflv underwav, _ .. 

contaminated water had flowed £O_rr.,., 
drain near the SM-29 guard gate. passe( 

under Diamond Drive through the 

culvert, Jnd drained £0 Morrandad 

Canvon at its west end. The wash water . ~ 

was cut off almoSt as soon as H-DO. H-I 

and H-8 arrived. Cleanup operations 

began immediately, and ENG-DO order't"< 

tank rranspon ofSM-700 wastes to TA-S,!! 

until line problems could be resolved. 

The order was counrermanded before any' 

tank was rransponed; H-7 argued that ",. 

by monitoring the manhole. valves at 

SM-700 could be adjusted to reduce the 

discharge so that overflow could not 

occur. A high-level alarm was installed in" 

SM-736 on February 28. 1975. and an 

overflow line from SM-736 to SM-727 

was constructed to recirculate wastes above 

overflow level to SM-700. Pumping 4111 
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j\'srems at SM-700 were modified so 

that a high level at SM-726 shut off the 

SM-700 pump; the high level also alarmed 

•\£ Zia Control at SM-223. 

The cleanup included removing all 

l'omaminated curbs and gutters, part of 

the SM-29 parking lot, and truck loads of 

dirt from the canyon [4]. 

Though very little plutonium or 

other radionuclides were involved in the 

~pills, the events were reponed by all 

:najor radio networks and newspapers 

rhroughout the United States. ENG-4 

listed the toral cost of the cleanup of both 

spills. including the COSt and installation 

of the polyethylene pipe. at $124.061. 

THE STUDY GROUP REPORT 

Recognizing that the collection and 

waste treatment systems were not state 

of the art and that protection of the 

environment had become a major national 

concern (PL 92-500 Federal Water 

Pollution Control Act Amendments of 

1972), Dr. George L. Voelz. Health 

Division Leader. organized a study group 

to review LASL waste management 

operations and to recommend 

improvements ro meet existing srandards. 

Appendix J is a copy of the memo 

establishing the Study Group and listing 

its objectives. In addition ro Emelity as 

Study Group Leader. the following 

personnel were appointed as members 

of the group: 

•J. R. Buchholz. H-7, 


Assistant Leader: 


• A. M. Valentine. H-l; 

• W R. Goldsmith. 	H-8 


(original member): 


• L 	C. Borduin, H-8 


(replaced Goldsmith); 


• M. E. Muller, ENG-6; and 

• R. A. Hemphill, ENG-9. 

M. Wheeler. A. Sroker, R. Garde, 

all of H-8, provided a hazard evaluation 

of possible leaks in the collection systems, 

and numerous others contributed their 

expertise to the report. 

A visit to the Rocky Flats Plant 

(RFP), where a new collection systeml 

treatment faciliry had been completed, 

convinced the group that state-of-the-art 

waste management in the nuclear 

industry incorporated the following 

basic philosophies: 

• all waste collection lines must be 

double-conrained and continuously 

monirored for leakage and 

• all ranks containing radioactive 

wastes must be fully inspectable 

for leakage. with visual inspection 

preferable. 

The group met frequently. reviewing 

conditions at all sites at which radioactive 

wastes were generated and considering 

such management options as hauling, 

deep· well disposal. mechanical 

evaporation. solar evaporation. and 

incineration. Recommendations for 

improvements. preliminary drawings, 

and cost estimates were provided for 

each of the sites. Before the Study Group 

Report [7] was completed. the initial 

steps ro procure line-item funding for 

improvements in collecrion and treatment 

were underway. H-OO called in a rough 

draft of the report in mid June 1975. 

although work on drawings and estimates 

continued ro completion. 

CHAPTERfour 

.. 
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III 

The C-Shop fire in TA-l was 

instrumental in arousing concerns 

about the proximity of plutOnium 

operations to the community (Chapter 1). 

Immediate measures were taken to provide 

a new site, TA-21, for this work and for 

srudies involving polonium-21O, a short 

half-life alpha emitter. PlutOnium work 

was assigned to the west end ofTA-2 I and 

polonium work to the east. 

With a rapidly expanding workforce, 

the need for larger laundry facilities than 

those at TA-l was recognized, and a new 

plant was provided atTA-21 to replace the 

smaller facility. 

For an immediate resolution of 

concerns in 1945 about management of 

radioactive liquid wastes at TA-21 , four 

intercon.nected absorption beds were 

provided for radioactive wastes from the 

west labs (DPW) (1945-1952); two 

absorption beds were provided for the 

wastes from DPE labs (1945-1968); and 

three interconnected beds were 

constructed for laundry wastes (1945­

1961). In addition, in a fenced area 

between DPW and DPE, two 50,000-gal. 

stOrage tanks for more active plutonium 

and americium liquid wastes were installed 

underground and covered with a concrete 

slab. The tanks, known as the "General's 

Tanks," were provided with openings for 

addition ofwastes (1945-1977) and for 

ventilation. The area, evenrually called 

Area A, also was provided with burial pits 

for contaminated solid wastes (1945­

1946 and 1969-1(77) (absorption bed 

and solid waste burial areas were 

eventually given alphabetic designations). 

[1] AtTA;-2I, H-7 was involved with 

the following: 

T 

• Area A-General'sT.a~ 

• Area T -DPW Wast~OI.. 
beds; 

• Area U-DPE waste absor. 

beds; and .. 
• Area V-laundry waste 


absorption beds. 


WASTE TREATMENT AT OP\1\;
III .. 

In addition to the TA-45 waste 

treatment plant, Black & Veatch ddlt 

a similar but smaller facility at TA-:2. 

wastes from DPW. It was located at t .­
Area T absorption beds so that the p 

could be bypassed if necessary and .. 

unsatisfactOry effluents could be drai .. 

to the beds rather than to DP Canyo .... 

small branch of Los Alamos Canyon. 

The plant, designated DP-35 an!"" 

finally accepted on January 31, _~' 

Fig. 5-1), was compact with limi~a,\il.. 
space and no vacuum filter to dewater .... 
precipitates. The flash mixer and 

flocculatOr were at a second-stOry level ... 

and the iron and lime solutions feed ta ... 

were at ground level. Problems with .... 
pumping these solutions were constant; 

use of ferric sulfate was eventually III 

abandoned in favor of ferric chloride, III 

which is completely soluble. .. 
The exterior of the uninsulated 

building was corrugated galvanized II 

steel, and during hailstorms, the noise 

inside was deafening [2, 3). Ceiling­

mounted unit heaters were inadequate 

for keeping work spaces warm during col 

winter days. 

Precipitates from the sedimentation 

tank were drained to a storage tank from 

which they were transferred to a 200-1 
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Fig. 5-1. Accrptancr memo for DP-35. Ftbruo.ry J952. 
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Fig. 5-2. Drumfilt~r installation, TA-21-35. 

tank trailer. The trailer was rowed through 

commercial and residential areas to TA-45 

where the precipitates were dewatered. 

The hazards of this operation were 

immediately apparent: not only was there 

the danger of an accident or spill on public 

roadways. but inclement winter weather 

occasionally made trailer towing 

inadvisable. and the DP-35 storage tank 

became overloaded. Pinhole leaks in the 

tank on the trailer became apparent when 

air pressure was applied to empty the tank 

at TA-45 (with no application of air. the 

pinholes did not leak during the trip from 

DP-35). The leak holes were sealed when 

they were found, and efforts to provide a 

vacuum filter for the DP-35 plant were 

intensified (Appendix K). Because there 

was no space within the building. an 

addition was cqnstructed to house the 

vacuum filter (Fig. 5-2). Construction 

began in July 1956 and the addition. with 

filter installed. was completed in October 

1956. The filter went into operation on 

October 17.1956. 

With a design treatme ... 

gpm, it was originally believ alii> 

wastes received could be treated in i 

B-h working days per week. This "'" 

briefly, but it became necessary ev~, 

[0 operate five days per week and 
1"" 

occasionally to increase treatment I 

over 60 gpm. During periods ofh1g 

flow, the vacuum filrer could not k~ 

with the volume of precipitate bein .... 

generated; and overtime operation. I: 

during the week and on weekends. ""' 

became necessary. .. 

Table 5-1 provides some opera" 

data for alternate years from 1952 t 
""', 

BATCH WASTES 

One of the major differences ber 
II" 

wastes received at TA-45 and those 

received at TA-21-35 was the gA,I[t 
and. occasionally, the large ml~qt;, 

batch wastes delivered [0 TA-21-35. '"', 
wastes arrived in containers ranging fr 

about 200 mL to 200 gal. with 9-L II" 

botrles. and 200-ga!. tank trailers bei"" 

most common. The large volume ba~ 

wastes that were treated separately reI 

designing special treatment operation; 

addirional equipment. and additions "'" 

the building. All of these wastes wert".. 

contaminated with uranium. pluroniu: 
"'" and/or americium. They included: 

• highly acidic americium wastes!"' 

• wastes with a high concenrraticy:. 

of fluorides (KOH scrubbing 
"" 

solutions); 

• a waste largely of tributyl O!O! 

phosphate (TBP) with possibly,", 

some tricresyl phosphate (TCP); ... 
• alcohol; eill 
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• a lard/vegetable oil waste; 

• a uranium distillate waste; and 

• a "strip" waste. 

Figure 5-3 shows Cornelio G. 

.. I.in inez transferring a container of 

h;lIch wastes into a special storage/ 

(reatment tank. 

Fluoride wastes. The fluoride wastes 

were collected in separate batch treatment 

ranks equipped with mixers. Lime was 

.1Jded to precipitate calcium fluoride. 

,\ hich was [hen dewatered by the vacuum 

tilter into 55-gal. drums and sent to burial 

at TA-54. Generally, the lime treatment 

was applied several times before the 

supernatant solution could be diverted to 

the raw waste. 

Alcohol wastes. Alcohol wastes were 

mixed with cement and vermiculite in 

'i5-gal. drums in a tumbler operation. 

After the cement set. the drums were taken 

to TA-54 for burial. 

Lard/vegetable oil waste. The quantiry 

oflardlvegetable oil waste was small. 

usually less than 10 gal. in a delivery. This 

material was mixed with a commercial 

gelling compound (Spillaway). packaged. 

and sent to TA-54. 

Acidic uranium distillate waste. 

The acidic uranium distillate waste had 

rehuively low radioactivity. and treatment 

involved neutralization and discharge to 

the plant main influent stream. 

Acidic strip waste. The acidic strip 

waste resulted from processing spent 

uranium fuel. It was received in relatively 

large volumes contaminated by strontium­

90 and ct'sium-137. See also Chapter 9. 

Smaller volume wastes. The smaller 

volume wastes varied widely in types and -, e levels of radioactivity. 

1952 1954 1956 1958-L19~0 
1,104 1,229Hours operated 2,063 1,070 1,242 

Total flow x 103 

(gal.) 
2,683 3,227 3,801 2,659 2,294 

Influent gross 
(cpm/L)* 58,200 187,000 L 90,000 163,000 626,000 

Effluent gross 
(cpm/L)* 35 73 60 64 310 

Fluorides (gaL) 8,485 9,052 10,323 3,370 

mg plutonium 1.444 1,118 1,642 2,660 

Raffinate (gal.) 12,111 12,156 17,018 4,060 

Equivalent mg 
plutonium 2,87.2 3,351 10,070 344,0 lOt 

Dewatered 
sludge (ft') 264~ 3,066 1,598 

Table 5-1. Operations summaryfor TA-2J-35 rDPW Pl4nt). 

'Weighted averages 

t1nduded 1.141 g plumnium-238 

*Parrial year 

Fig.5·3. Transftrofbarch wasus 

to a special sroTagt:lfTel1tmmt tank. 
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Fig. 5-4. Paul Hutchinso~ seated at the desk and technician 

Cornelio Martinez at the lab table. TA-21-35. 

Some were treateo to precipitee I" 

radioactivity: the solids were dewate 

on the vacuum filcer, and the supern~ 
was directed to the main influent. a 
were added to the americium waste f(

Ii; 

treatment through that separate systel 

In a few cases, wastes with higher bed' 

gamma levels were hauled to TA-35 C' 
Site) and added to the wastes in one 0 

'" 
the 50,000-gal. storage ranks. 

Americium waste . •AJi:er the 

vacuum filter and the americium wast" 

management system were added, DP-.. 

was staffed with twO to three technicial 

with staff member assistance as necess; 

(Fig. 5-4). The americium treatment " 

operation required the services of one .. 

technician full-elme and twO others to .. 
manage the main plant. the vacuum filr 

and the many batch wastes. Overrime" 

operation was frequently necessae ... 

Solution 

HNO; 

Mg" 

Ca++ 

t\f+++ 

F 
Fe++" 

N01 ' 

Molarity 

6 to 7 

0.5 to 0.9 

0.3 to 0.5 

1.1 

0.3 

0.1 

0.002 

Table 5-2. Approximau composition of 

(lmericium ro.}finau waste solutions. 

Specific gravity: 1.35-1.40 g/mL 

Plutonium: - 1 mg/L 

Americium: 0.1-1.0 mg/L 

THE AMERICIUM WASTES 

In 1959, CMS-II was generating ;"" 

acid waste averaging one milligram per '" 

liter each of plutonium and americium 

(Table 5-1). This level of activit\' was tcr 

high for treatment through the plant 

because of the open surface areas of man,\ 

of the treatment units. Paul Hurchinsor 

studied the problem and experimented 

with various approaches. He decided 

on neutralization with 50% sodium 

hydroxide and mixing with cement and 
~-" 

vermiculite. Leaching studies indicated 

that immersing small blocks of the set m~ 
in water resulted in sma/llosses of activi~ 

to the leachanL 

, ! tit 
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Under emergency orders. a small 

.lddition was constructed on rhe southeast 

_,>rrH:r of DP-35 in September 1959. and 

: '\',IS equipped with a rank for preparing 

~IJ"n sodium hydroxide solution from 

ILike:. a neurralization tank obrained 

t'roll1 cvm-I I (the rank in which a 

piuronium solution had gone crirical). 

,md a single-drum rumbler, A vacuum 

I'limp transferred wastes from rhe deli\'er~' 

mikr to the neutralization tank. which 

I,b e:quipped with a mixer. Figure 5-5 

], .1 picture of the plant. and Reterence 4 

i, a description of the first four-and-a-half 

\ears of operation. 

The first 270-gal. trailer load was 

delivered to DP-35 on November 16. 

1<)')9. Plutonium-239 concentration was 

'J,~ mg/L americium-241 content was 

~. ')8 mg IL. It was 6.9 molar in nirric 

.!Cid, The facility had many shortcomings. 

the greatest of which was the low 

treatment rate. only 20 gal. of waste per 

drum and only one drum rumbled at a 

time:. The americium trailers were held 

up hecause the facility had no storage 

c.lpaciry for wastes; neutralization was 

"en' slow due to heat build-up because 

the tank had no cooling system. 

The problems were artacked as 

rapidlv 3S time and funding would permit. 

With H-7 design. LASL shops fabricHion 

.Ind Zia Companv installation. a cooling 

:oil was added to the inside of the 

neutralization tank in November 1960. 

Other improvements were slower in 

coming. but an incident on April! 1. 

196I-in which the lid of a tumbling 

drum popped ofT and americium paste 

Fig. 5-5. Thf original raffinau trfatmmt sysum at DP-35. 

sprayed over much of the interior of the 

addition-focused some :mention on 

the operation. The facility was cleaned. 

decontaminated. and painted while 

americium waste accumulated. 

By May 1961. a 1000-gal. tank for 

storage of americium waste was in place. 

and a double-drum rumbler replaced the 

single-drum unit. Another room was 

added for storage of chemicals. Rollers 

were welded to the inside bo[(om of the 

dumpster skips to facilitate locating the 

heavy drums in November 1961. and in 

January 1962. an electric hoist was 

ordered to simplif\' loading the drums 

into the skip. 

To ease the (ask of handling the 

94-lb bags of cemenr. a l85-barrel bulk 

cement silo was purchased and installed 

CHMTERfive 
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CHArTERfive 

TO 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVllftllT'Y 0" CALIfORNIA 
LOa AI.AMO., NEW ,",UICO 

OFFICE MEMORANDUM 

John Bolton, Bead. Sncineering Dept. DATE: December 3, 1M2 

FROM 

SUBJECT: 

!ric 8. rowler, Alternate Group Leader, B-1 

Cu:D'f SILO roa DP TIEA'l'KDT PLAIT, TA-21 

SYMBOL.: B- 7 

The ~unt ot cement required to tix ..ericiua .&8te at 
'fA-21 yill reach 4~ bags this year (1862). Lifting and 
transport ot this .eight (450,000 pounds) po_ee a health 
and satetJ proble.. leceaaarJ storage ot the ~nthlJ _hip­
.ent, in bag8, at the .arehouae, contribut.. to the overall 
cost ot the operation. 

A storage ailo tor bulk ceaent yill alloy tor an annual 
aaviJllts ot about $2,000 in cost. Present uaage is at the 
rate ot 110 barrels per .anth; the savings on bulk cement 
at thls rate are about $676 per rear. Storage at SII-30 
11; calculated at ,3.00 per aquare toot per rear. The 4&0 
.quare teet requlred coat a total of $1,350 per rear. The 
8upplr and PropertJ cost tor salarle. and tran.portatlon
ls unknOYll. 11nce bulk ceDent can be delivered to the site, 
a turther aavings .111 be realized ln 8upplr and Propertr 
aalarr and handllng cost•• 

In 11ght ot these advantaaes, vlz, 1mproved .aterials 
handling .1th .ucb ,reater .atetr at a coat recoverable 
ln 1... than three reara, .e are requast1na a revi... ot 
the york order (Lab Job 10. 2&~6-21) lnit1ated "r 28, 1961, 
.ith the goal ot In_tallation ot the nece.aarr tacl11t1... 

oruGnUL SIGNED Br 
ERIC B. roWLER 

sune I. tOtLtB 

urslbg 

eel B-7 rUe (2)~ 

... 
,.. 

Fig. 5·6. Rfqllt'J{ for ..,'II/fm iilo for DP frl'llmtmt plant. 
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in 1964 for a cost of S6.050 (Fig. 5-6. 

').7). The first load of general purpose 

Portland cement. 160 barrels, was 

,klivered to DP-35 on ;\1arch 23, 1964. 

\ second neutralization tank was added. 

and in late 1964, a storage system to 

provide 50% liquid sodium hydroxide for 

neutralization replaced the use of the 

50-lb bags of flake. Table 5-3 lists the 

plutonium and americium activity in the 

.:emented wastes for much of 1959 to 

1964 and the number of 55-gal. drums 

used. A typical treatment log, June 1962. 

appears in Table 5-4. 

In early 1964. Dr. Shipman and 

representatives of the Engineering Division 

decided to take immediate steps to replace 

the DP-35 plant with a larger facility. 

;,.urly on the basis of predicted waste 

volumes from DP East..\ force main ,...e from DP East to DP-35 and a storage 

tank for these wastes at DP-35 were 

planned for construction late in the year. 

In line with a new facility. 

Christenson deliberated on means to 

improve the americium waste treatment 

rate and to make it more of a continuous 

process. He consulted with Steve 

Stoddard. section leader of the Ceramics 

Section, CMB Division. at SM-66. and 

they decided that a pug mill. the type used 

in the clay industry, would probably be 

.10 etTecrive approach. Christenson 

,onsidered that this device. in addition to 

mixing americium waste with cement. 

would also mix treatment plant precipitate 

with cement. making a vacuum filter 

unnecessar~' in the new facility. The new 

plant. labeled DP-257. was about half of 

the facility requested because of a decision 

0 410 fund the project under [he gener:!1 pbnt
111

.' 

.' 

Fig. 5-7. Cement silo at DP treatment. 

Total Total equivalentTotal Total numberYear 
americium·141 (g) plutonium-139 rg}pluronium.139 (g) of drums 

24.83 1,163.5011.39 1231959 

88.25 4,154.63 74159.831960 

98.43 4,625.74 1,10558.591961 

61.54 2,948.3192.85 1.5661962 

47.27 2,292.76 1.83099.431963 

1964+ 23.83 1,145.03 71739.32 

344.15 16,329.97 6.082361.41Totals 

Table 5-3. SlImllltl)' o!radionudide disposal ~V cemenT fixaTioll: 

Illllericium rajJiw/(i' WltSU treatment. 

'2 monthS 

6 monrhs 

I 
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