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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 of waste, 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
of years. Treatment systems, therefore,
were natrowed to processes that would
concentrate the radioactive nuclides into
a minimum mass that would be stored
safely while 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
Safery Division to its reorganization
under Los Alamos National Laboratory
(LANL) as Chemical Science and
Technology (CST) 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 E. Lyon and
J. Evans (published by the Los Alamos
Historical Society) is highly recommended.
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THE FIRST TECHNICAL AREA

Fig. 1-1. Map of the technical area.

orth 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 11 [1]. Some of the land

selected was occupied by the Los Alamos

Ranch School for Boys in the Jemez

Mountains of Sandoval County, 35 road

miles from Santa Fe. Most acreage was

transferred from nartional forest and other
Sandoval County properties. The project
had the full support of President Franklin

D. Roosevelt and senior US scientists.

.

[t was christened “Project Y™ of the .
Manhattan District by General Gro#
on April 15, 1943, it was formally oy,
On April 20, 1943, an agreement w_
signed designating the University of

California as primary contractor. ™

Construction of the various
laboratories and office facilities by the
Army Corps of Engineers began in
1943 with only minor concern for di
of radioactive solutions. The labora™
arca was remote, and radioisotopes #
very valuable, unlikely to be discardg,
even in dilute solutions. (The first
plutonium [Pu] sample, 200 Hg, arrt
Los Alamos from the Clinton, Tenm
reactor in 1943 by car in a suircase. .
thought 0 be too risky to bring it in
air. On orders of General Groves, t
uranium-235 from Oak Ridge, Tenl®
was shipped by rail.) Therefore, wag;
lines werc initially extended to the 1
the mesas or canyon botroms with lit
thought of continuous sampling.. P*
1-1 is a map of the technical area (=
later known as TA-1, as it existed inl'p
Building J-2, an additional researct '
laboratory, was added later, and the
radioactive waste sewer was extendes
to serve it. The radioactive waste I,
called the “acid sewer” on the early
drawings, was constructed of vitrifi
pipe (VCP) with cast iron pipe (CI¥
road crossings. Construction metho
materials were the same as those us
sanitary sewer systems. It is importa
note that the “acid” and sanitary se=*

systems were, from the first, installg.
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completely separate systems. The sanitary
system discharged primarily to septic tanks
that generally overflowed to Los Alamos
Canyon; the “acid” system from TA-1 was
extended north to a small branch of
Pueblo Canyon. The branch eventually
became known ofﬁcialfy 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 1o
measure the flow. A head recorder was
added, and a continuous record of flow
variation was thereby provided. Figure 1-2
is a copy of one of the charts, 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 2000.
As the various requirements of the project
became evident, efforts were made to
emplov personnel of the highest caliber
from anywhere in the world. Health
and safety needs were recognized, and
Dr. Louis H. Hempelmann, M.D.. was
emploved to manage these aspects of
the project.

In January 1945, fire destroved
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 1o be
constructed on the east end of the mesa,
which became known as TA-21, DP site.
The “D” was carried over from “D”
Building at TA-1, which was the
plutonium purification plant, and the

added “P” was an abbreviation of “prime”

asin D. TA-21 was constructed in
1945-46. Building 20 at the west end
of DPW was a laundry staffed by abour
17 people who washed and dried all
contaminated and “suspect” contaminared
clothing. Also early in 1945, Chemistry
and Merallurgy Research (CMR) -12
established a small, fenced waste disposal
field called Area A for burial and storage
of solid wastes. The field was located on
the east end of DPW.

On July 16, 1945, the intense efforts
to develop an atomic device culminated
in the successful test of a plutonium
implosion bomb called “Fat Man™ at
Alamogordo, New Mexico. On
August 6, 1945, the

uranium bomb,

"
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Fig. 1-2. A flow variation chart.
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28 - 2 (Thureday 12,774 22,404/ z
o 29 - 30 {Priday) 8,28 14,5267, -
30 « 31 {Seturday) 7,590 u,m/ ; ;
© 31 - Jan. 1 (Sundey) —_— 4,032 Sy AW
—e b
L So— Hax, g 40‘ .
25 Morking Days axe 3:3m- . } -
AVEs 15,331 §§§ "
s Hax. 10,300 % x
6 Nop-Working Daye X 2::2” -
hvp. 5,050 ,
411 Days Avg, ‘ 13,458
U AT TV YR “
| TN Tk ]
Fig.1-3. December 1950 flow dasa taken from a head recording. .




“Litdle 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
S1717, which propesed 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 of all Los Alamos post
services and facilities of the Manhartan
Engineer District, War Department
Project Y, were turned over to the Zia
Company, an organization established for
the purpose by the Robert McKee
Construction Company of Santa Fe.

Executive Order 9816 of December
31, 1940, 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
outlets and along the stream bed.
Detection of plutonium, uranium, and
polonium in areas accessible to the public

resulted first in installation of warning

- signs in Spanish and English and later in

fencing of the areas near the outfalls.
Figures 1-5-10 are memos reflecting 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 DPE (two beds,
now called Area U), DPW (four beds, now
called Area T), and at the DPW laundry
(three beds, now called Area V). Also, for
the more concentrated alpha (plutonium
and americium) wastes from

DPW, two 50,000-gal. steel ranks
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
bottles 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 O71€

EXECUTIVE ORDER 9816 Ao 3i- v

PRBVIDING FOR THHE TRANYFER OF PROPERTIEB AND
PERSONNEL TO THE ATOMIC ENERGY COMMISSI1OR

By virtue of the authority vested in me by the Constitution and
the Statutes, including the Atomic Energy Aot of 1946, and as Pres-
fdent of the United States and Commandsr-in-Chief of {ha Army and
Navy, it 1s hereby ordered and directed as followss

1+ There are transferred to the Atomic Energy Commission all

interests owned by the United HStatss or any Uoverrnuent Agency in the
following propertys All fissionables material, all atomic weapons
| and parts thereof, sll facilities, equipment and materinl for the

processing, production or utilixazion of fissionable material or
atomlic energy} sll processes and technical information of any kind,
and the source thereof (including data, drawings, specifications,
patents, patent applications and other sources) related to the process.
‘ng, production and utilization of fissionable material or atomie
.aar;y! and all contracts, agreements, leases, pateants, applicetions
for patents, inventions and discoveries (whether paten&ad or une
patented), and other right of any kind concerning any such item, -

be All facilities, esquipment and meterials devoted
primarily to atomic energy research and development.

2, There are also transferred to the Atomie Enorfy Commission
o

all properties, real or personal, tangible or intangid including
records owned gr or in the possession, ouatody or controi of the -
Manhattan Enginser District, War Department, im addition to the .
properties deseridbed in paragraph 1 above, B8peaific items of such '
properties, includin{ records, may be excepted from tranafer to the
Commission in the following manner, -
L

as The Beoretary of War shall notify the Commission in
viting as tc the specific items of property of records he wishes to
xcept, and

be If agter full examination of the facts by the CQmmisalon,‘
it concurs in the exception, these specific items of preoperty or -
records shall be excepted from transfer to the Commissionj or '
f 6 If after full examination of these facts by the Commiasioﬁﬁ
it does not concur in the excoption, the matter shall be referred to
the Prosident for decision.

3. The Atomic Energy Commission shall excerise full Jurisdiction™
over nll interests and proiqrtiol transferred to the Commission in
parazraphs 1 and 2 above, in aoccordance with the provisions of the
Atomle Bnergy Act of 194&.

Fig.1-4. Executive Order 9816.
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Juno 1, 1846
farsannal Concerned

Ne. 3, 3radbury

Froblom of dlsposal of contaminated waste waltexr on project.

1., The following ccmmittes la appointed to conaidor the problem
of diapossl of contaminated waste mater on thia projeat:

pr. Eric Jette, (hairman
Dr. Je¢ Manley

Dre Do Froman

capt, H. Uhigple

Lt. Col, Fenley

2, It is requestsd that thla committce have & preliminary
report for the Technical Board mesting by June 14,

5. If geologlc consultatlion 1s necessary it should be re-
quested at once,

N, B« predbury
Director

NEB/b

Fig.1-5. N. E. Bradbury memo regarding waste disposal, June 1946.

CHAPTER O2€ L

o
r 1

I 1




CHAPTER ONE

. L
L
INTER-OFFICE MEMORANDUM o
oarr June 14, 1946
ro: Captain Whipple .
rrams E. Re Jotte ﬁd‘w o
sussecy: Analysis eof Water Speclmens frem the Sewer System, <t -
: : )
The fellewing three inrugraghs have hasn taken frex a report dated
June 13, 1946 frem Jamss F, Iribby, bt
*I have just recoived the repert frem Horb Drgger su the prelini- e
pary survey ef the sewer system. This repert cevers the extent of
sur purvey very oeupletely., I weuld liks, hewevsr, te emphaslze -
that ths tastz mads fer centaminating agents, which were deteoted
by moasuresent ef Alpha, Beta and Gaoma radistien sn the surreunding S
, 5r.und. are by nature inscourste and snly qualitative at the best.
eAn scourate guantitative determinstien sf the individual centamine ”
ants may be mads by celleoting water spscimens frem each sewer line -
pear the peints ef drain exite and aseaying the ssmples fer sach of
the radisactive elements with which we are oencernsd - namely,
plutenium, pelenium, and uranium, =
»Qur Greup new has the perseunel te de this werk as wsll sa the labora~- o
tory in which te carry eut the aassay. Ve will be rsady te celleot
these samples sud begin werk sn these testz st any time yeu say. Yo o
would alss 1ika te repest the tests (cenducted July 1945) on the
streans in the Pusble und Les Alames Cauyens and in the Rie Grande B
River, Dirt samples frem drisd-up parts ef the streams would alse
be oslleoted and chesoked.¥ w4
&
) <A Q 7 -
‘ Er{c, R, Jeotte -
ERJ yrd w0
cog Captain Thipple .
¥anley
Freman .
Lt. Cel. Penly
MoCall s
Dragsr
Tribby ‘
file bt
S
Form 23 -
A
T e e AR ot . 5 il e et D i 5 gt
Fig.1-6. E. R Jetze memo regarding analysis of water samples, June 1946,
e
12 -
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M'“’ Fovember 4, 1548
Gsorge Williams
E. R, Jetts nttel RERB M
Clossificztion chongad o el_l_.:.;hni

Dispossl of Coctanminated Sewuge

- of Yu2 91, 8, Atomie

The following 1s a vopy of a sewo from J. F. Iridby, dated October 28,
shich is in responss to yours of October 1B, Mr, Iribby will be avthore

ized to proceed with the work which he sutlines,

*In regard to the letter from G. L. Williaxme, I Ddelleve he is right in
stating that a knowledge of the chemical contents and concsatrations
of the verious chsmiosls in the dralas from the Tech Area, Laundry wnd
DF Site 1s essentisl in setting up » chemloal dispoesl systenm, Thie
obviously will nscessitate s grest deal of work as there are about six
dralns concsrned with the dispossl of chemliosl wastes from the above
sress, two if we exclide the DP Sits dralns, ¥Water probably should be
celleeted from sach drain sxit, 2 to 8 times a week, for sbout § weeks,
Thaes resulta should give a falrly good eross sectioca of the chamicals

and oonueniration to be found in each draln,

*Prom a redicectlye contanination standpolob, we have shown that the
consertrations are very low by :sss (lsse than 0,1 miorogran/plutoniua/
11ter ) but sufflalent when integrated over a period of years to render

both Pueble snd los Alscos Canyons highly ~antaminated, I% is conocely-
sble that this motivity pay eventuslly resch the Rio Grende Valley and
enter the river itaelf. los Alssos Canyon slso, X belleve, runs into

Bandelisr Hational Foresst,

*Repeat radiosssays of samples from esch of the 25 sanitary snd chexi-
cal drains have besn made and wator and aoll samples have been collsaiad

from Loa Alsmos and Pusblo Canyons extending from the Tach Arss to the
Rioc Crande River, The final results of the tests will be forwerded ta

you upen complotion.®
s:-gn. Jette

g ard s e
soy R, €, 1117 ot

Je B. Orsha=a’

Sidney Ingham ™
Louhylluq»ln‘-n \/
fn, 3, Bradbury
file

f“-'rn ‘qn gy -"
b >
32 ; M .-3- ’U 4-4!

ny G E
X »
wi Uf

R RN R A SRS

B —————— e e b s e e et oo = i

Fig. 1-7. E R, j:m memo regara’mg disposal of « mmammat:d sewage, November 1946,

= b
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CHAPTER ON€
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FROM:

sussecT:  Censtructisn of Fence Around Pusble Canyen.

Form 13

INTER-OFFICE MEMORANDUM

PATE  aroh 2k, 19LT
Cel. Battn

L. He Honpolnnn

This worning, ¥arch 2, Major Gerry came to my office te dizcuss with
Mr. Tribby and xe the time worn metter of the fence arcund the contaminated
arps in Pueble Canyon.

1 cannot understand why wur attespts to have the contaminated ares ad-
Jacent to the residential section fenced off have been blocked, repeatsdly,
by varicus individuals and groups en this project. (This criticisa is not
dirsctad at Majcr Cerry, who merely acted as the sgent whose unfortunate duty
it was to ccnvey the bad news to nee} I would like to reiterate the feeling
ef Mr. Tribby amd myself about the heed for such & fences

1. The actual physical hassrd to adults, children and dogs who ge inte
this contazinited area despite warning eigns 1s slight.

2. The bad poblicity, howevsr, resuliing from ths general knesledge that
we havs not done everything in our powsr ts prevent perscns and animls frem
coming in contact with the effluent from D building weuld be extranely sericus.
¥s would be particularly open te criticism since the effluent is discharged in
a regien so nesnr the residential arma.

3. The estissted cest of the fance ($30,000) 4s 2rmll comperad with the
cost of poxsible lawsuits against the project.

Kaving statsd ay positicn, I weuld like to place the reapensibility for
the possible consequences of contirued delay of construotion ef this fence

squarsly on the shoulders of those "experts® who have delayed the construction
so far.

It is alse bslioved by Mre Tribdby and mysslf that good stout fences should

®s placed arcund the contaminated sewsr outlets ?ﬂ? D.P. Site. The constructicn
of these fences i3 less urgent than that TeD

in restrioted and rather inaccessible regione.

{1l you plesss conaider this an officisl request for the aonstruction of

such fencens Details as to the purber and placexsnt of the fences can be ob-
tained fron Wre Tribby.

Louis He Hempelmann, Me De

LAl hk

co/ Jo Trivby
Kajs Qerry
Files

bove since thess ocutlets are -

Fig.f~8. L H Hém})e/mann memo regarding fencing Pueblo Canyt;n, Marc.b 1947.
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FROM:

BUBJECT:

INTER-OFFICE MEMORANDUM

BaTE Mersh 31, 1547
Dr. Jotte

Leuls N« Hempelsann

Centarinated Stresms

The Health Oreup is cencerned by the fach that the ameunt of
Mlutenium in the streanm dissharged 1nte Pueble Camyen is sheve
Lelerance. Aeserding te r. Tribhy's arsays, the water in stagnant
pesls, sppenite Leuderailk Camp, near the IFrijslus Read, 1i» ten (10)
tines uloran«; (2 X 10.2 nicregrans 1 lotu')‘. Altheugh the telerance
valus prebably is censorvative eneugh se that thia situstien e net truly
bazardeus, I de net think 4t weuld be advisadle te sentinue discharging
plutenium inte epen streams, sg the esncentratione will graduslly wild -
up in the stream bode

" 1 understand frem dys Pittamn the amsunt of plutenfum 4in D. P
offiuent is diminishing and I am sure that you have made plans te eever
this preblex in the futurs. Kevertheless, 1 did want te eall te yeur
attentien the fact that the telsranes value fer plutenium in drinking

water 1g besing excesded.

Leuis He Hempelmann, M. D.

nc)'rnnk Pittmn
Jumen Tribvy
Filee

LHH1hk

T
ke N

A i L T T

SV PRSION

Fig.1-9. L. H. Hempelmann memo regarding contaminated streams, March 1947.
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CHAPTER OHE
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TO:
FROM:

BUBJELT:

REFERENCE!

GONDJL{ AR A

INTER-OFFICE MEMORANDUM

L. H. Hempelmsnn, M.D. UFHCIM. USE Bw.Y pare  April 1b, 1948. "

J. F. Triddy

REndlological safety in connection with disposal of rndloactive and chenical
woetes,
LAB-CMR~12

This is in snswer to your reouest for informetion concerning the work
currently being done to dstermine chemical rnd radiocective contemination
of the cenyons #nd surrcunding areas and the effluent lines from the
chemistry division. We are elso conducting routine analyees of drinking
water from water sources, mostly for ths heck of it, rether then due to a
bvelief that there is sny izmediate danger of the well-weter becoming con-
taminected.

1. Herlth survey of the canynns. Soil samples are collected from locatlons
in the canyon beds and canyon walle extending from the Site to the Rio
Orande River, and from the IP West and Laundry seepsge pits, snd from the
ereps surrnunding the effluent exits end pit run-offs, Soll serples nre
analyssd for Pu, Po, U, A, ¥ redioisotopes and fluorine. Water samples nre
collected from stagnent weter pools in the seepage nits and canyon beds ex-
tending from the project to the Rlo Grends River, snd from the Rio Grande
Rlver. V¥ster semvles are ouantitatively snslysed for Pu, Po, U, Radlo-

Uran C"‘w»

¢

s

E-2d

3

isotopes, fluorine, toxic metnle-Ba and Cd. All this ix done twice per yenr

to determine the extent and degres of cenyon snd surrounding rrea contamina-
tion, »nd to datect the spread of an unusunl amount of contamination
throughovt the sares. Direct instrument survey {e< , 8, &) of the area
surrounding the effluent exits is done twice per yeer,

II. Anplrels of woste effluents from the chemlistry ores, Sezmles of the
weate efflurnts from all chemical Alsnosal 1imes rre collect=d neriodicelly
pnd nnplysed for radioactive contnminates, toxic heavy metels, fluorine,
Ba, Cd, etc.

11I. Anclysis of water sanvles from the nroject drinking wrter -=rurces.
Wetor s-mmiee are collected esch month frem 11 vells snd reservairs suoply-

ing drinking weter to the project. The semrles ar~ ronlysed to detect the
presence {end concentration) of the contaminates 1isted in (II). The re-
sults of the snalyses ars reported in the CHR-12 Monthly Prrgrees Report.

IV. In additioni
{8) Air tests, to detect snd measure elpha contrmination in the dust
blown arcund the seennge vit areas at DP Site, are run during dry perinds
and/or during perlods of strong winds.
{b) This group is sssisting other orgonizations in developing improved
1louid waste disposal method, ie; chemical, activated tinlnglcal sludge,
etc.

Classification changed o )
by Avtlarid; of the UL S, Atomic

Ener 24 Conunizsion, by p(}

“f -

OFFICIAL USE Cre

L

e

e

Fig.1-10. /. E Tribby memo regarding rad safety in waste disposal, April 1948.
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CHAPTER ORI €
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LOT ALAMOS, NEW MIXICO 07344
OFFICE MEMCRANDUM ot
To » W.J. Maraman, CMB-11 DATE: December G, 1971

e
Z -
rrom ¢+ Y, B, Gibson, CMD-11 ; ,
4 e
4
sUBJECT: QGeneralls Tanks - Memo from Dean D, Meyer, December 3, 1971 =
N 5
symaoL . CMB-11 z

Champion's records, which were made at the time solutions were

?
transferred into the tanks, on the basis of radioassay (total alpha) of the K,
individual trafier tank loads, showed a total of 344 grams into the two tanks,

Ipasmuch 48 records at that time were kept to the nearest 0,01 grams,

-
this is probably a reasonable figure for total alpha equivalent, -
A corrohorative sampling of each tank was performed about 1950 or 1951, P
and the results were in good enough agreement with the above that no corrections -
were thought to be necessary, So far as I lnow, no records of this sampling are
still in existence, yut 1 seem to vaguely recall that the NaOH supernatant tank .
had about 180 grams in 50,000 gallons, and the NH,OH tank had about 160 grams ool
in 35,000 gallons, -
How much of this s actually Pu, and how much' is due ¢o Am is open to -
speculation, but a reasonable guess might be about 20-30 grams of Pu, and the
rest due to Am, but that 18 probably irrelevant, since the primary question is ™
not how much Pu, but rather bow much activity, e

[
W. B. /Ggmn/
WEBG:arm !

o bt e B Sy e e

Fig. 1-12. Memo estimating tank activisy.
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In May 1947, John E Newell was
employed by the Zia Company as

superintendent in the Maintenance

During late 1949 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,
garbage collection, restaurant inspection, both fitnctions reverted to the AEC,

and rodent control to water quality control  and John Newell was made chief of the
and sewage treatment. '

Division in charge of sanitary engineering

activities, including all aspects from

industrial waste branch. Ed Hermann
was appointed chief of the communiry
sanitation operation,

In November 1948, the manager of
the Santa Fe Operations Office (SFOO)
of the AEC directed the organization of a

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 commirtee included:

* Dr. Frank Parker, Health Physicist, radioactive waste treatment study group.

Hanford; The sanitary engineer of the SFOO was
* Dr. Phillip Drinker, Harvard School  authorized to organize and supervise

of Public Health; experts in the waste treatment field from:
* Dr. Abel Wolman, Johns Hopkins « LASL;

University, and » US Public Health Service

Sanitary Engineering Center,
Cincinnati, Ohio;

* Mr. Arthur Gorman, Sanitary
Engineer, AEC Washington, DC.

In its report on the survey, the

* US Geological Survey;
committee recommended that the sanitary * SFOO Sanitary Engineer Office;
engineering functions (water quality, and

domestic waste disposal, and industrial * US AEC, Los Alamos.

waste treatment) be separated from the The personnel assembled for the work
sanitation functions; that these functions included:

remain under Newell; and that Newell be « John E. Newell, C. W. Christenson,

transferred within Zia Company to the

health office under the direction of the Los

Alamos Hospital. Zia Company accepted
the reccommendations. In meetings with
the AEC, Zia Company, and the Los

i 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 El Paso water plant, was

“hired effective early Seprember 1948.

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 of several of the men

CHAPTER ON2E -
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CHAPTER OX1€
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for the laundry waste were studied bur
adopred. Black & Vearch of Kansas Ci

a well-established consulting company ”
sanitary engineering, was contracted to ®
design pilot plants to trear the nonorgar,,
radioactive liquid wastes from TA-1 anc'w
South Mesa development and from TA-.
DPW. The plant designed to treat TA-1®
and South Mesa wastes (Chapter 3) was s
on Canyon Road at the site called TA-43
Waste Disposal. Reference 2 is the 1955»k
Operating Report that includes a thorou!™
description of the facility and treatment w-
records for 1953; Reference 3 is the set o,
Black & Vearch construction drawings.

. . -
Reference 4 includes some history of the

site and outlines the restoration program.*

Fig. 1-13. Lefe t0 right: C. W, Christenson, AEC-LASL; . -~
FE -DIVISION, LASL
Arthur Gorman. AFC: Gordon G. Robeck., US Public Health Service; TRANSFER TO H-DIVIS bt

Joseph A. Liebersnan, AEC: Morvis B. Entinger, US Public Health Service.
The following table {Table 1-1) w

. summarizes the staff of the Industrial -

- Waste Branch at the Los Alamos Area Oft
we

“ (LAAO) and LASL. Appendix E is a cop)

involved is shown in Fig. 1-13. Appendix  of a letter from LAAO manager Frank
A, a report by J. F Newell dated January DiLuzio to LASL Director Norris Bradbu.

10, 1950, describes the organization of the  authorizing the transfer of the Industrial

study group and some of the early work Waste Branch from the AEC wo LASL.
Lo

accomplished. Appendices B, C, and D Figure 1-14 is a memo from J. R. Maddy.
are documents describing the organization  Chief of the LAFO Health and Saftey b

and functions of the Industrial Waste Branch, to personnel transferring the AEC

Section, Los Alamos Field Office (LAFO).  to LASL and explaining the details of
Agreement could not be reached on the move, -

the best method of treating the organic Dr. L. H. Hempelmann was leader =

laundry wastes, but physical and chemical  of the Medical Group, later Health Group.

treatment using an iron salt and a high then Health Division, from the beginnings

pH was determined to be the optimum in 1943, undil May 25, 1948, when

. method of concentrating alpha activity Dr. H. O. Whipple was appointed acting

from a large volume of dilute inorganic division leader. Effective November 1, :

| wastes. Biological treatment systems, 1948, Dr. T. L. Shipman accepted the post
; ,. such as trickling filter and activated studge,  of head of the division.




Position

LAAO 1950

LASL 1955 (Group H-7)

Group Leader

John Newell

C. W. Christenson

Alternare Group Leader

C. W. Christenson

J- Paul Hurchinson

Chief Sanitary Engineer

E. R. Hermann

J. Paul Hutchinson

Senior Sanitary Engineer

W. M. Webster

R. G. Thomas

Technician C. G. Martinez C. G. Martinez
Technician J. P Valdez J. P Valdez
Chief Chemist E.R. Mathews

Senior Chemist E. H. Rex E. H. Rex
Chemist E. Wiederhold G. L. Johnson
Chemist C. Fogle N. M. Ewbank, Jr.
Chemist

W. M. Webster

Chemist/Bacteriologist L. M. Reading
Chemist R. L. Tavlor
Secretary L. B. Gallegos L. B. Gallegos
PHS Advisor H. Krieger
PHS Advisor D. Moeller D. Moeller
Consultant Dr. E. R. Ruchhoft. Johns Hopkins
Consultant G. G. Robeck, US Public Health Service,
Cincinnati, Ohio
Consuleant

M. B. Eutinger. US Public Health Service,

Cincinnati, Ohio

.. Table 1-1, Staff; Induserial Waste Branch, LAAO. 1950; [ASL, 1955,
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Oﬁice Memorandumn . UNITED STATES GOVERNMENT

\
TO S NS DATE:
Those Iisted Below \\ RS ) \ Hay 23, 1953
FROM 1t .
Jemss R, )'hddy, cxmf, aeuéh & Sa.faty Branch
\ A
SUBJECT: N
TRANSFER CF Imnsmm WASTE SECTION TO IASL
! ~
SIMBOL: IP:JJK )

This is to advise you that negotistions have been completed for the
tranafer of the Induatrisl Waaste Section to the Health Divisien of
the Los Alamos Sclentific laboratory, We arc advised that firm
of fers will be directed to cach of you, outlining salaries, smploy-
ment conditions and fringe bonefits you may expect as laberatory
employses, In nll cases, present salaries will be preserved and
sdjusted at a subsequent date, Such future edjustwent will bo con~

eistent with revisions made affecting similar employses az a result
of salary and wage surveys,

Your attention is invited to the fact that you will be pald in lump
su for apmual Jeave remaining to your credit as eof the date of sepa-
ration, providing 1t doss not exceed your lsave ceiling (30 days or
mors) carried over om Jamuary 1, 1955, Those of you who have an un-
used balance of leave accrwed this ysar which exceeds your leave
ceiling sre encouraged to discuss appropriate plans with your im-

pediate supervisor to Mquidate such current leave accruals to avodd
forfeiting lsave on June 3,

Federal provisions regarding sick leave preclude the direct twransfer

ever, under the [aberatory contract with the AEC, the Laboratory, vhen

necessary, may grant sick lesve in excess of your IASL accumulation
witheut oharge to future lsave sccrual,

To each of you I would like to0 extend my deep apprecistion for a job
vell done during our association, The Manager and all of us hers join

torye

ddrespean;
Conard W, Christenson
John P, Hutchinson
Richard Go Thomas
Villiam M, Webetar
Francisco A, Cuevars
George L, Jolmson
Cormelio G, Martinss
Jose P, Valdes
Lorrsins B, Gallegos

-
T

of such leave to a contractor upon transfer of fedsral employses, How=

in vishing you the best of luck in your nev aseignment vith the labora-

§ e
ot A e el B e o e ar b W

2 N s o n s e

Fig. 1-14. . R Maddy memo regarding :mmﬁ'r 0f Ina’wmal Weaste Section to MSL Ma_y 1955.
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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-1 and South Mesa facilities;

* operating and maintaining
the treatment plant, DP-35,
for radioactive liquids from
DPW TA-21;

* operating and maintaining
the treatment plant, Ten Sice
Labqratory (TSL)-7,-9,and
-10, for radioactive liquids
from TA-35;

* operating and maintaining
the laundry, including
sampling and analyzing
laundry wastes discharged to
Area V; and

* studying 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:

« the group office—Group
Leader, Alternate Group
Leader, secretary;

» the Engineering Section—
section leader, staff member
(SM), technicians;

¢ the Research and Development
Section—one SM (working
closely with the Group Leader
and providing backup for the
Engincering Section);

* the Chemistry Laborarory
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,

CHAPTER O71€
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n early problem faced by

the administration at Los

Alamos was the most
economical management of contaminated
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 t send such uncontaminated items as
towels and smocks to a Santa Fe laundry.
Because most contaminated clothing
originated in D Building (plutonium
facility), a small laundry was constructed
adjacent to and south of D building in
Building D-2. Wastes were discharged to
a septic tank, which overflowed to Los
Alamos Canyon. ‘

Laundry soaps, such as Ivory Snow
(Fig. 2-1), readily available on the marker,
were used as cleaning agents but 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.

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 ar DP site.

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

A decision was made to provide
full-service laundry, and W. H. Krugey,
Santa Fe was contracted to design the
plant. The facility (Fig. 2-2) was buil™
1945, located at the west end of TA-
and designated DP-20. Names of somg,
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
measure, three absorption beds -
(Fig. 2-3) were provided. The bed area
was designated as Area V. The beds,

-

25 fr x 200 fr, were filled with roc. -

gravel, sand, and earth and expected to -
percolate 0.5 gal. per square foot per day
The scientists attempting to resolve the
treatment of the wastes from TA-1 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®
et al., describing the lab work devoted to =
trearment of the laundry wastes was

published in 1951 {21.
When the laundry went into

operation, wastes to the absorption beds 1
were sampled periodically, and in 1955,

weekly composites were analyzed to

determine levels of gross alpha, bera.
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B. Control.

Rubber slover are provided for each person working with the mtorinl,
Seversl chanpgos cach day sro mde by persons working with large guantities of ths
mterisl, eepccially solutiens.
are availatle in the washrooms.
in "hot" lobs daily or twice dally. Check tests aro mude on o fructlion of the
leboratory personnel twice weekly upon lecaving the -wasiroom. Tecinicians are
urged to dotermine certain sress os contaminuted ond rogard tliem we such., Thers
arcae ure nevor touciiod with the vare hands.

A preventive method has bLesn provided im tho woshrooms and in the lab-
If this method ,which is outlined below) le used, virtually sll

{down to 200 counts per minute or less) of the contamirution can be removed from
the akin.

oratories.

1. Before veginning work, coat hends with a thiz layer of solndle oil.

It {2 important to cover the hands thorsuphly.

After finishing work, ceat hunds with deest's Sulsho Hand Cleuner,
work up & lather with water ond rinse.

3. Repesat step 2.

L. Sash with Ivory Soap.

2.

C. MNethods,

No setisfactory method is known for removing contaminattion from hands
other thun the preventive messurec outlined sbove. A L or S norml solution of
HC1 will froquently romove contemination from hende but Lecause of the irritating
effoct on the skin, the method is recommended only in extreme cawmes.

Vv1l. laundry.

A. Personnel.

Untrained men end vomen cun be used on this job. It is not believed
that saay protective measures wre necessary cother thun using the methed for pro=
vonting hard contamination outlined sbove. Protestive clothing ie provided if

the perzonnel wish to woar it.
B. Control.

A pufficient supply of protactive olothing of every type is kept on
hand in order to perait frequent chenges. Clothing is check-munitored arlter

doing laundered.
C. Hethod.

Shoe covers, covernlls, smocks, cloth glovea, surgeon's ceps, and lao-
oratory towels are wnshed repeatedly and the machines sre cleoned between cach

vashiing., All ahoe covers ars washed, turmed inside-out and rewszhed. Ivory
Gnow and water is used.

D. Resulte.

Only ebout 0.5 of the garments (most of these sre coveralls and smocke)

Hand counters, sonsitive to 200 counts per ainuts
Filter paper swipes are taken from hands of persen:

et ]

!rg. 2-1. Page from R. A. Popham report on laundry operations. Auguse 1944,
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lrYear Gross alpha | Plutonium” | Gross beta | Radioactive Strontium
‘ 1955 1907 655
1956 1920 763
E 1957 1282 539 25.682 563
’ 1958 861 12 16,624 1898
1959 1244 715 3,088 234
1960 2313 1,053 22,636 887
1961 2903 882 38,140 995
Average 1776 717 2,234 915

Table 2-1. Summary-laundry rawlweekly waste composites yearly averages, c/m-L.

*Using counter with 50% shielding: therefore disintergrarionstm-L=2 c/m-L.
g g g7

Dispensed (totals for the year) 1956 1957
Cheesecloth. bolts 5,595 2,281
Gloves. surgeon, dozen pairs 21,107
Processed (totals for the year)
Pieces 896,600 981,450
i Pounds 422,833 457.204
Boots, single 527,500 611,300
Coveralls 80,500 84,430
Coveralls discarded because of wear and tear 2,154 3,025
Coveralls discarded because of contamination 92 154
Laboratory coarts 61,150 60,600
Laboratory coars discarded due ro wear and tear 1.828 1,557
Respirators 12,399 12,494

Table 2-2. Comparison of laundry services for 1956 and 1957.

CHAMTER 2O

’
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plutonium, and radiocactive strontium.
A copy of a summary by chemist Elgin H.
Rex (for the years 1955 through 1961)
appears in Table 2-1.

The following emplovees worked
at the DP-20 Laundry.
George B. Ponton - Supervisor
Joe Schaffer - Assistant Supervisor
Arturo Ortega - Foreman
Polly Monrtoya
Manuel Martinez
Filiberto Martinez
Frank Montoya
Pasqualita Tafova
Austine Lujan
Elias Vigil
Richardo Varela
Agueda Salazar
Carlos Salazar
Juan B. Salazar
Benny Martinez
Jose Roybal
Lusebia Martinez
Margarer Nelson
Waldo Martinez
Joe Varos

Table 2-1 indicated that gross beta
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.
Reference 3 provides detailed informartion
on the history of Area 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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Oﬁice Memorandum « cNITED STATES GOVERNMENT -
10 + TS FIIZS, Industrial Yaste 3sction pate: July 6, 1953 ”

from  : E. R, Hermann, Chief. Sanitery Engireer, Indusirial “aste Sacucn%" b
SUBJECT: DP LAUNDRY WASTZ LEACHING BED

-
Bise-

A pralininary saopling of the soils in the DP laundsr Yaste Leaching o

Bed was carried cut on June 15, 1953. A spot that had recaived cone

siderable contamination was selected in the North Central portion of "

tha bad about 20 feet 'est of the ditch in which ths “aste Sampling

Pump 43 located and about 20 feet Socuth of the restrictive fence

parallel tc and nearest the Laundry building, Vertical core sanples e

were obtaiced by means of 3 one inch pipe baing deiven into ths soil
at intarvils a3 a thrse foot diamster hols was dug down isto the
underlying mediua. This medium consisted of sand and gravel mixed
with river rock ranging in size {rom one inch to fifteen inches. No
stratification of sand, gravel or rock sizes ms apparent below the
first five inches. In additicn to the acil sszples three different
types of plant life growing in ths vicinity were ssopled.

Plutoniun analyses wsre carried out in the Industrial Waste Section "
lsberatory by Elgin H. Rex.

RISULTS
e et e et e
Sample  Jepth below Plutoniun

Nucher Surfacs _Description dezddiy graa .

1 Surface loam (L.W, residus) 26,000

2 . Sandy soil 360
3 - Sandy soil 7%

4 16¢ Sand, gravel, and rocks 28

[ e " " y ™ 20

6 wﬂ L ] | ] L] n w

7 53: - ] ] [ ] 2L

8 ssfl - » ” [ ] 8

9 53* L] L] " * 120
10 Surfacs Stagnant pond slimes (bacterial?) 12,300 =

11 Surface Weeds ‘from pond 22
12 Surface Algal slimes growing in clsar

wste wter 5,080

Fig. 2-4. E. R Hermann memo regarding DP Laundry Waste Leaching Bed.
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In the 1950s, 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
to the private sector, and laundry
operations was one of the first suggested.
In a 1960 letter to Sen. Clinton P
Anderson, the Health Division Leader,
Dr. T. L. Shipman expressed a certain |
reluctance to transfer laundry operations
to an outside commercial firm, fearing
its inability to protect employee health
and safery (Appendix G). However,
on June 1, 1961, the entire laundry
operation was transferred to the Supply
and Property Department for eventual
transfer of much of the responsibility
to a commercial subcontracror.

Figure 2-5 is a memo regarding the

transfer to the Supply and Properry
Department. Excluding such
requirements as pickup and delivery,
providing laundry bags, and respirator
cleaning, the operation was then
contracted by Supply and Property to
the Interstate Industrial Uniform Rental
Service of Santa Fe. The contract was
revised and renewed numerous times
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

to H-1. In a November 13, 1964,
memo from the Los Alamos Area Office
of AEC, LASL was granted authority

to decommission (destroy) the laundry
building DP-20, and this was done

when funds became available.

CHaPTER LU0
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January date

Volume {gal.)

8:00 a.m.-5:00 p.m.

8:00 3.m.-8:00 a.m.

1-2 {Monday} 1,587 4,680
2-3 (Tuesday) 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
67 (Saturday) 6,165 10,256
7-8 (Sunday) 1,484 4,206
8-9 (Monday) 7.622 14,620
9-10 (Tuesday) 7.45% 17,152
10-11 {Wednesday) 10,109 18,340
11-12 (Thursday) 10,666 16,211
12-13 (Friday) 8.457 14,170
13~14 (Saturday) 9,077 14,051
1415 {Sunday) 5,340
15-16 {(Monday) 11,752 20,481
16-17 {Tuesday) 8,372 15,004
17-18 (Wednesday) 10,009 16,843
18-19 (Thursday} 8,500 17.188
19-20 (Friday) 8.436 16.768
20-21 (Saturday) 7.988 13.373
2122 {Sunday} 3.386 7,526
22-23 (Monday) 6,850 12,691
23-24 (Tuesday) 9,172 16,303
24-25 (Wednesday) 8.063 14.618
25~26 (Thursday) 7,625 12,227
20627 (Friday) 7.363 12,955
27-28 (Saturday} 8.938 16,232
28-29 {Sunday) 3,195 8.060
29--30 (Monday) 10,719 17,183
30-31 (Tuesday) 10,219 16,756
31-February | {Wednesdav) 9.678 19.662
TOTALS )

26 working days 227.392 405.236
5 nonworking davs 9,652 29.812
GRAND TOTAL 137.044 435.048
AVERAGES

for month 7.901 14034
for 26 working days 8,746 15,586
for 5 nonworking davs 2413 5.962

Table 3-1. Technical Area discharge record, January 1951.
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Fig. 3-3. Plant operating floor, TA-45.
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Februery T, 1951
TO: Pr. T. L. Shipn, I Division lecder =
FROM: Pngineering Deportuwent w
SURJECT: B TECINICAL ARBA DESICHATION -
RWEFEREINCE: ENG-3 o
1. This is to cdvise thut the recently completed Usnte Disponnl "
Plont on the north sids of Ccnyon Roud construeted on controet
AT(29-1)-835 mo cecepted for beneficizl occuprney on December 12, e
1950 for use by the AEC Industriul Upste Bruneh. The Dngineering
Depuartuent, LASL, will issume responnibility for its wintenence. wos
2. For conveniencn of reference cnd coot cceounting tiue contcuinzted s
sres cnclosed by the exicting Pueble Cunyon fence together uvith the
euzisting contominuted vehdcle w.ohing faocilities ond the new linste oo
Dispos-1 Plunt is to be designoted as Technicul Aree 5, UD-Site.
The Contondnuted Vehicle sivshing Freility 111 be deaigncted ro "
Building 'D-1, =nd tie inste Dispos:l Plent as Bullding WD-2. ‘
3, Individusl oigns for the bulldings cnd site were ordered by Group il
ENG-4 und ure presently being pooted; nlso, & structurc locztlon plin
tr:p i being prepured by Group ENG-3 cnd proper distribution will be
reude o5 poon us it is swvuiloble.
- Lo
SERtdof -
ce: f. D. Richardaon .
3oy Relder
) P. A. \iloon o
John lievell - I
. Hertoeyer -
Centrul ficcards (2)
Eng.D.0. (3) ; e
Lub Job Files hoy & Sb7
L
!
L
1
e e P P LS T T A D YA O PP A TP RN )

Fig. 3-4. Engineering Deparrment memo regarding new Techn

ical Area designation, February 1951,




A “large item” decontamination
facility, WD-1, was included in the site
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
carly December 1955, when they were
rerouted to treatment in WD-2.

Beneficial occupancy of WD-2
occurred on December 12, 1950; final
acceprance 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 of 70 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 1940s and early
1950s, LASL was involved in a large
construction program to cransfer TA-1
operations 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 Graaff accelerator
(SM-16).

The radiochemistry facility (RC-1,

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 junétiqn manhole with the
line from TA-1) 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,

. cuarrer three
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Oﬁice Memomndztm e UNITED STATES GOVERNMENT u

-
1O :  Engineering and Construction Division DATE: March 13, 1951
ATTN: John F, Newell, Chief, Industrial Wsste Branch -
FROM Carl G. Nottrott, Chief, Official and Commercial Space C el
supjecT:  FINAL AUCEPTANCE = CONTRACT HO, AT(29-1)-835, WASTE TREATMENT PLANT Lo
SYMBOLs TOR-2 e
o
This office has been advised of the final acceptance of the o
Waste Treatment Plant, Contract No. AT(29-1)-835, as of March 2,
1951.
e
The subjeot plant was sssigned to the Engineering and Conmatruction .
Divizion for benefiolsl occupancy by memorandum from this office -
dated December 13, 1950,
[ i
L

EE

Fig. 3-5. C. G. Nostrotz memo regarding final acceptance of TA-45-2, March 1951.
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solids could settle and plug the line ar the
two low spots. To correcr this possibiliry,
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 rank. 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 10 ft 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 lines froze shut 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 of H-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. Fora general record of waste flow
from SM-29, a log of tank dumpings was
maintained (Table 3-2).

Increasing flows from South Mesa
resulted in higher operating rates and
extended hours of operation. During
a 40-hour week, the 3-ft-diameter by
1-fi-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.

CHAPTER t/;rree

Date Time No. tanks Dumping
called to be

dumped | Start Stop Start Stop

time time time time
6/16/60 | 11:00 1 12:15 14:15
6/17160 | 10:55 2 12:10 14:00
6/20/60 11:25 2 12:10 15:30
6/21/66 | 10:20 2 11:00 15:30

6/22/60 | 08:10 4 09:00 09:15 11:45 12:45
6/23/60 | 11:15 1 12:30 14:00
6127160 | 151:20 3 12:15 13:15
| 6/28/60 | 10:27 1 12:15 15:00
| 6129160 | 11:08 2 13:15 14:15
6/30/60 | ? 2 12:15 13:15
| 716160 | 11:10 1 11:30 13:00
717160 11:00 . 2 12:15 13:30
718160 11:00 71 2 12:30 13:30
7H160 | 11:25 3 12:30 13:45

Table 3-2. Typical record of tank dumping, CMR building.
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IODIDE WASTES AT TA-45 May through August of 196
of the waste were treated through s
Many 55-gal. drums of liquid waste A page of the record book appears :
contaminated with radioactive iodine were  Fig. 3-6.
stored aboveground at the east end of .
TA-21, Area A. H-7 realized that the THE QUESTION OF HRL -
drums were corroding and the solusion . BUILDING WASTES
was draining to the surface of the burial
ground. In addition to the beta activity, The Health Research Laboratd™
the waste was contaminated with an (HRL), TA-43, originally Medical =
unidentified alpha emitter. After Laboratory (ML-1), was provided wi
discussions with all interested parties, it separate plumbing systems for sanit
was decided to treat the wastes through radioactive liquid wastes. The radios
the TA-45 and TA-21-35 plants. wastes drained by gravity from the *
Accordingly, the solutions were pumped northeast corner of the building thra.
from the drums to a tank trailer and the two manholes (ULR-61, ULR-60) to
tank trailer contents were siphoned off junction manhole ULR-35 on the r
into the influent flow channels of the line from SM-700 to TA-45. -
two plants. The operation lasted from In 1959, the first steps were beir
taken to replace TA-45 with a larger
treatment facility on the south of
Los Alamos Canyon. The question™
Date Time cpm-mL gross alpha cpm-mL gross beta the disposal of the HRL Building we:
09/20/61 11:00 1.83 4.7 arose, and preliminary investigatio'ng .
10/19/61 09:30 3.26 3.4 determined that these wastes had ve
11/14/61 .1 08:40 0.63 8.5 low levels of radioactivity and mightﬁ
12/15/61 10:00 0.93 0 reasonably be directed to the sanitar
sewer system of Los Alamos County,,
/2462 13:15 080 >8 system provided trickling-filter proces
2/13/62 11:00 1.88 5.3 at the Central Plant just north of Tri
3/23/62 11:30 0.27 0.4 Drive on the east end of town directl¥
4/19/62 12:00 0.78 10.9 behind a veterinary medicine facility,..
5/22/62 10:45 0.16 2.3 To provide backup dara for a dcﬂg
a program of grab-sampling of the
614/62 13:30 0.17 05 radioacrive wastes began in late 1960
7119162 08:25 0.22 ‘ 1.0 Samples were collected several timess.
8/14/62 13:45 0.03 1.3 week from manhole ULR-60 and ana
9/6/62 11:30 0.01 2.4 for gross alpha and gross beta (Table
10/23/62 08:40 0.03 25 Based on this informarion. the radioac
waste line was connected in the -
Table 3-3. ULR-6GO samples (extracied from ane of the data sheets), -
44 X
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subbasement of the building to the
sanitary line abour 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 to a municipal sanirary sewer in
Trinity Drive and flowed o a trickling
filter plant (Central Sewage Plant, East
Road) behind the veterinary offices (124
East Road). This plant was abandoned in
1966 when the sewers were extended to a
new municipal wickling filter plantin
Bavo Canvon at the far east end of town.

For several vears before the waste line
change at HRL and many years after,
personnel from H-7 sampled the raw
waste—and eventually the sun-dried
sludge from all municipal and LASL
sewage treatment plants—and analvzed
the samples for gross radioactivities,
organics, and metals. {For a brief period,
sanitary sludge from the Santa Fe sewage

treatment plant was also sampled and

Date pH Cond Gross alpha} Gross beta | Uranium
{cpm-mL) | (cpm-mLl} | {cpm-mlL)
12/04/62 8.2 12 736 | 55 6.79
12/13/62 8.4 18 10.84 11.3 7.41
12/27162 7.8 11 0.41 1.8 0.30
01/10/63 8.0 10 0.52 0 0.40
01/22/63 8.4 14 0.89 1.6 0.55
01/31/63 8.2 16 0.72 1.7 0.51
02/12/63 7.9 i1 250 - 3.1 1.69
02/21/63 7.4 i1 0.47 0.2 0.36
03/05/63 7.7 8 2.31 1.3 1.57
03/14/63 8.2 11 2.41 0.9 1.67

Table 3-4. Wite samples from the Old Sigma Building, TA-1.

L
f 3

analyzed, and background d %
obrained by analyzing sludges of 32
for pluronium, a project of Dr. E. B.
Fowler.) Acuvity levels found were™
generally in the background range b
April 1975, generators of radioacdvs
wastes at HRL were requested to pl
radioactive wastes in containers in th:
labs and to call H-7 for pickup whes
conrainers filled. -
In 1981, in a decision to remove
LASL liquid wastes from the munic’
collection system, a new line was inst:
and connected to an existing inverteg
siphon crossing Los Alamos Canyonm
behind the HRL. The downstream e:
of the siphon was connected directly™
the influent chambers of the TA-3 sew.
treatment plant. All of the c’:ombineillF
wastes from HRL were pumped into

new line, and the tie-in 1o the s T

Trinity Drive was disconnected. -

LAST OF THE TA-1 RADIOACTI
LIQUID WASTES =
-

By early 1960, Sigma Building ag,
TA-1 was the last TA-1 facility gener:
liquid radicactive wastes. Replaceme:
facilities on South Mesa were being =
provided at SM-33, -66 and -141. SL.
was the new Sigma.

To obtain an estimate of flow vo|
and gross radioactivity of Old Sigma ™
Building wastes flowing to TA-45, rin
were installed on the rwo discharge
pumps, and samples were collected
beginning in 1960. Some of the ™

radioactiviry data collected in 1962 ate

1963 appear in Table 3-4. .F

s



il
_. As various activities in the building
were transferred to the new South Mesa
‘ facifities, volumes and acrivities of wastes
~ from TA-1 decreased. In April 1964,
- gross beta was determined ro be zero, and

gross alpha and uranium concentrations

were negligible. Sampling was

discontinued on April 14, 1964, and the

L flow to TA-45 was diverted to Acid
Canyon on May 27, 1964. The last day of
operation of TA-45 was May 26, 1964.
The waste treated was primarily that from

= TA-1 because the line from SM-700 was

closed permanently on May 20, 1964.

The new treatment facilicy at TA-50 had

been in operation for almost one year.

|

w Sigma Building, TA-1, was

. transferred officially from LASL to the
i AEC on June 3, 1964.

THE TUNNEL KILN STUDIES

A major problem in the first years
of AEC 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
e Falls, and Savannah River, but these were
considered only a temporary measure.

AEC DRD funded major projects at

the primary sites to develop systems for

sl
L]

4 volume reduction and safe storage of the
wastes. Several proposals for recovery
of strontium and cesium were received,
" bue they were eventually considered to
*»  be uneconomical.

» At Los Alamos, C. W. Christenson,

I H-7 Group Leader, became interested in

£ |
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these studies concerning disposal of waste
and initiated a project to develop ceramic
balls (sponges) that could absorb large
amounts of wastes, then be fired in a kiln
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 pr;)ccss,
including the air-cleaning, soaking and
drying, kiln design, and cooling
operations. Several papers [3-4] were
written on the results of the studies, and
A presentations were made at several AEC
and professional organization mceu;ngs.
To assist in developing the optimum clay
sponge (Fig. 3-8), AEC DRD awarded a
contract in late 1958 to the Coors

Porcelain Company of Colorado, which

OFF GAS TO 4BS. FILTER
CONDENSER

ICONDENSATE TO NEUT. l

MEqr
£0 41p  Ru TRAP

DRYING |AND LOW LEVEL WASTE
CHAMBER a— BLOWER
7Y l
SOAKING [ N N
AL ! AR
1 l\\l 1 LOCKS
GAS GAS ﬂ i\ H -~
| l MUFFLE LN 10 aer
a—d STORAGE
.
g B s — ——
ARERRRLEERLRANY 508
SECTION A=A TYPICAL FIRING CYCLE
— |

Fig. 3-7. Schemaric of conceprual design for Ceramic Sponge Radiological Treatment Plant.
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l. Influent Weir C s
2. Flash Mixer

3,4,5,6. Influent Holding w

7. Primary Flacculator
8. Primary Sedimentatiop
9. Secondary Flocculaf

10. Secondary Sedimentc
11,12,13. Sand Filters
{4, Effiuent Hoiding Tonks

| I5. Sludge Basin -
] 16. Dliophragm Siudge Pu
— = — 1 IT. Vacuum Filter -
3 6 |
A ¥
Sludge r l—; ——7 .
Caoke 2 l i g
8
7 ! [ L] 1 "
g ¥ 1 12 14
' 13
e
S o
t
Fig. 3-1. Flow diagram of the waste trearment plant, TA-45. -
-

ilot plant studies by scientists

and engineers at Los Alamos

of the treatment of plutonium-
contaminated wastes indicated thata
physical/chemical process using an iron
salt at a high pH was an effective method
for concentrating the radioacrivity in a
precipitate [1,2). 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 settling 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 3-1), 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 planne-!
operate 8 hours per day, 5 days p...
Figure 3-1 is a schemaric of tt
Fig. 3-2 is a view of the exterior :
and Fig. 3-3 shows the plant opefa
floor. The facility was constructed.
north side of Canyon Road, appr
across from the United Church, at
of $200,000 for the plantand $1”
for the lab facilities. Tt was desigr
TA-45, Waste Disposal (WD) sitcwg
3-4). The main building, WD-2,
not only the treatment plant but al
group office, administrative offices
chemistry laboratory, a counting r_
and space for research projects or f
.l

*

plant studies.
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Fig. 3-8. The opeimuan clay sponge.

had professional expertise in this field.
Figure 3-8 shows the relative size of the
sponges developed.

Twenty-three component
compositions of various earth silicates and
clavs were selected for a study based on
low cost, homogeneiry, availability, and
chemical composition. Ten of the
compositions produced bodies with
favorable sponge characreristics. but only
four of the ten had acceptable firing and
fired properties. The compositions of
greatest promise were those that included
diaromaceous silica, kaolin, and feldspar.

A spherical shape appeared to be most
advantageous, and a two-inch diameter
was most economical to produce in large
quantities. Therefore, studies proceeded
on the basis of a two-inch spherical
sponge, though preliminary tests were
based on one-inch spheres.

Analvsis of the condensate produced
during drving revealed that less than 1%
of the radionuclides soaked into the
sponges was lost in the condensate with

ruthenium-106 being the most volatile.

o
) -

The LASL Engineering Divisio.
designed the tunnel kiln facility, and
Christenson installed the system in [
Building at TA-1 in 1961. Operatios
began in early 1962. Figures 3-9 and
3-10 show parts of the operation duri
a test run.

In the early 1960s. design of a
replacement waste treatment facilioy fe
TA-45 was underway, The new plant.
TA-50, was to be located near the
intersection of Pajarito Road and Peco:
Drive. To permit long-term studies of
tunnel kiln concept. Christenson inclu.
space in the basement of the plant
building, LD-1, room 24, to install the
tunnel kiln process.

Thomas did preliminary soaking a
drving tests with radioactive sotutions i
a lab kiln in the laundry lab, TA-21,
DP-33. The sponges. bisque-fired to
1200°C were soaked. dried, and resoak.
as many as five rimes providing an
absorption of 200% of the volume of tl
sponge. This absorption converts to tel
gallons of waste per cubic foot of spherc
To fix the activity in the sphere
permanently, it was fired to 1300°C.

The kiln constructed at Delta
Building, TA-1, was designed and
manufacrured commercially as a 45-ft le
electrically fired apparatus capable of
heating to 1600°C. Small carts on rails
carried the sponges and were moved
through the runnel at 45 ft per day.
Several runs were made at the Delta
Building location. but soon after benefic
occupancy of LD-1. TA-50. was obtaine
the entire svstem began transfer to TA-5¢
The last part of the equipment left Delta
Building on April 8. 196+.



Though Christenson estimated the
cost of the process as $0.60 per gallon of
waste compared with the costs of storage

of the wastes at $0.50 to $2.00 per gallon.

the 50.60 per gallon did nor include
treating the condensate nor storing the
fired spheres.

Further testing of the system ar
TA-50 with radiocactive wastes produced
major problems in controlling volatile
radioisotopes during firing, severe

contamination of the wnnel kiln.

difficulty in controlling radioactivity in the
soaking process. and unacceprable levels of

leaching of the fired sponges. Atrempts to

resolve the problems were unsuccesstul,

and the studies were discontinued.

ROUTINE TREATMENT AT
TA-45

Despite the heavy loading, TA-45
operared well and produced a satisfactory

effluent {Table 3-5), Among the

maintenance problems was the clogging of

the sludge transfer diaphragm pumps.
which was correcred by replacing them
with Movno rotor/stator units.

In January and Februarv 1957, new
equipment was installed, and certain pipe
sizes were increased o increase trearment
plant capacicy.  *

When it became necessary to operate
the vacuum fileer through the night. a
system was devised in October 1934 o
move a new drum under the filter
discharge chute for dewarered sludge on a
time basis. The time was selected so that

drums would not overtill; pardy tilled
drums were filled during daviime

operating hours on the following daxv.

P
31;

e ﬁ"a

P SRt G o b &

Fig. 3-9. Tunnel kiln facility during a test run.

Fig. 3-10. Tunnel kiln facility during a test run.
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1951

1952

1953

1954

intluent flow (gal. x 1000} 4009.7

7538.9

6900.0

10.730.0

intluent gross alpha. (dpm-L) 4760.0

3690.0

9800.0

6600.0

ctfluent gross alpha (dpm-L) 191.6

85.6

210.0

444.0

dewatered studge (ft)) 792.0

1987.0

1830.0

4450.0

+88.2.0

Table 3-5. Operating Data, TA-43. 1951-1955.
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One problem with the system was that
dewatered sludge fell to the floor as the
emnpty 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 abour six
inches. This arrangement prevented the
sludge from falling to the floor and

reduced cleanup considerably, but still

Name Joined group Suatus
J. E Newell 1947 Transferred in 1953 (0 SFOQ
C. W. Christenson  { Septermber 194 ¢ Leave of absence (LOA) to
International Atomic Energy Agency
(IAEA) 2/14/64-9/8/64
* Retired 1979
® Deceased June 1987
J. B Hutchinson October 1954 | Deccased December 1962
E. B. Fowler December 1956 | Transferred June 1975
R. G. Thomas December 1954 | Deceased December 1962
R. H. Harmeson February 1957 Resigned January 1958
F A. Guevan December 1950 | Transferred June 1956
L. A. Emelicy February 1959 * LOA o IAEA 1/20/67-2/10/69
» Retired November 1987
D. E. Shgle August 1956 Resigned June 1961
C. G. Martinez Before 1955 Deceased March 1985
J. P Valdez Before 1955 Deceased 1979
K. Schulez June 1963 Resipned January 1964
“{ R. Garde June 1964 Transferred
I Luman Seprember 1961 | Resiened August 1965
N. W Weeks May 1959 Retired June 1986
]. E. Simmons March 1960 Transferred June 1970
L. D. Williams September 1965 | Retired Ocrober 1993
Summer Temporary Employees
Name Starus Tenure
D. K. Derr undergraduare student (UGS) 1961, 1962
M. J. Evans UGS 1963, 1964, 1965
R. Garde graduate research assistant (GRA) | 1963
C. L Guerin UGS 1956
B. Seeemiller UGS 1968
D. Scegmiller UGS 1966, 1967
E. M. Smith UGS 1960
J. Trout rescarch assistant 1967
P. Young casual 1963

Table 3-6. Engineering Section FTEs in H-7, Liguid Wasse
Management, 1951-1968.

required cleaning of the cover. This
situation 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 uni, a large

high-speed Merco, was owned by the
AEC, and ORNL had completed its
studies. The machine was shipped to
Alamos so that its use in dewatering th
H-7 sludge could be investigated. It w
installed at TA-45 and several attempr:
were made to dewater the sludge. All s
unsuccessful because the nested separat
plates had litdle clearance, and the maci
clogged almost immediately. The unit
been designed to separate liquids of

different viscosities and could not hand

- a feed containing a high level of sertleat

solids. The centrifuge was returned to
the AEC.

One of the more important
batch wastes treated at TA-45 was a
cyanide solution generated by the
electrochemistry section of CMB-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 cyanic
concentration, and a quantity of chlorine
to be added for toral destruction of the



-

cyanide was calculated. After chlorine
was added, usually in the form of sodium
hypochlorite, the solution was well mixed,
sampled, and analyzed. This procedure
was repeated until the analysis indicated
rotal destruction of the cyanide. The
tank of wastes was then treated through
the plant.

In 1955, N Division was created to
develop a nuclear reactor for space
propulsion in the rocker 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
constructed 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,

s

3

e

caliche, had ion exchange properties. Also,
the area was isolated with little danger of
traffic near the absorption field. To study
the effectiveness of the ion exchange, a
deep pit was provided, and horizontal
holes were bored several feet below the
tiles. Cylindrical tubes were inserted in
the holes and provisions made to pull a

vacuum on the tubes and collect moisture

+ for analysis. After the KIW1I 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 ar

the distribution box at the head of the

" field indicated that no liquid reached the

“* absorption area. In discussing this with

.

]

MAD Building personnel, it was learned
that only steam cleaning was used and that
very littde liquid waste was generated.

Personnel changes in the Engineering
and R&D sections and group office at
TA-45 berween 1951 and 1968 appear in
Table 3-6.

During operations at TA-45, a
notable incident involving the
environment occurred. On May 17,
1957, a very small amount of solution
contaminated with millicurie amounts of
strontium-90 was dropped unknowingly
on the floor of the laboratory at WD-2,
TA-45. Several persons tracked through
the 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 of cooling waters to
the acid waste system, and improperly
operated valves; flows to TA-45 became
unmanageable at times. Activity levels
were Jow, and much of the high-flow
wastes were bypassed directly 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 t/yree
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Data Connection '
1951=52  |* SM-16, Van de Graaff
* SM-29, CMR
* §M-32, Cryogenics
1952-1954 [ « SM-39, LASL Shop
« SM-40, Physics
* SM-65, Source Storage
1955 * SM-34, Cryogenics
1956 * SM-102, LASL “hot” shop
1957 * RC-1, TA-48 Radiochemistry
1959 * SM-66, Sigma
* SM-141, shops
1961 * SM-15, Press Building
1962 « the high-level chemisuy
addition 1o RC-1, TA-48
Table 3-7. New connections to the
TA-45 mreasment system,
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One week after final acceprance of
TA-50, on May 15, 1963, the laboratory
section moved out of TA-45 to the new
labs ar TA-50, LD-1.

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 1o TA-45 -
were the very small flows from TA-1.

In late 1963, with decontamination and
decommissioning operations underway,
plant operation of TA-45-2 was necessary
only one day a weck. Finally, all flows
were diverted to Acid Canyon on

May 27, 1964, and efforts were directed
to treating all stored liquids and
dewatering all sludges in preparation

for decommissioning the site. Removing

all sludges and sediments was a major

-
e
‘ e
effort and required a considerab,_
of ime. Including the media fros
gravity filter, hundreds of 55- an”™
drums were sent to TA-54 for but
Reusable plant and laboratory,
equipment were scavenged and e
in other areas as required, with muc
it going to TA-50. Inan April 7, ¥
visit and inspection, Dr. Popejoy 0w
University of New Mexico {(UNM) 5
Drs. Crew and Critchfield (LASL)
considered reusing the entire TA-4 5=
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 witl -
considerable advice and assistance ™

from H-1. .

@
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oncern was expressed early

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
capaciry 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 of LASL operations on
the environment. The Santa Fe 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 bera, 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
dara 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 & Vearch, architect-engineers,

prepared construction 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 1o SM-700, it was

' 3
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 tnnel
kiln studies;

* a Jarge soils lab for plant
uprake studies;

» several small research labs;

* the H-1 decontamination facility:

* a conference-library room;

* H-7 group offices;

* labs and offices for Group H-6; as

» as a last-minute addition, a hot
cell with heavy-duty manipularors
radio-operated cart, and
8-in.-thick steel electrically
operated access doors.

The contractor had considerable
difficulty in sealing horizontal joints in t
concrete walls of the clarifiers and filter.
These were chiseled out several times an«
packed with fast-setting 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-1, the pumping station at
SM-700, the mains from SM-700

to TA-50, new storage tank pumps at
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LO® ALAMOS SCIENTIFIC LABORATORY
UNIVERSITY OF CALITORNIA
LOS ALAMOS, NEW MEXICO

OFFICE MEMORANDUM

} f O, We Christenson

THRU Jemes R, Maddy, FHealth & Safety Branch, IAFO
FROM  t Pngipeering Depsrtuent, IASL

DATE: May 6, 1954

BUBJECT: CAWCITY OF WASTE DISPOSAL FIANT, TA-hS

SYMBOL. ¢ ENG-3 :

Three additional pew buildings are presently scheduled for connec :
tion to the Acid Sever System on South Mesa, M™M-3, They are Cryo-
genice laborutory nov under construction, 2 replscement facility for )
Sigma Building in the Construction Budget for FY 1956, and the third, ‘
& nev Radio Chemistry Lsborstory Building for which Basic Design Cri-
teria are now being prepared, The new bulldings sre expected to bave
quantities of Acid Sewer effluent in excess of present loedings, hence
there 18 concern sbout the cepacity of the Waste Disposal Flant,

Can you inform us of the present quantities of lilquid wmstes being pro-
cessed by the plant and the emount of reserve capacity, if any, which
is available in the existing wvaste disposal plant?

The ipformation is pertinent to the problem of locating the proposed
Radic Chemistry Laboratorye

-
' F. C“m

Contracta Group -

RRR/ao , -
ce: ERG-DO (2)

Mail & Records (2) yom

File

L 4
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W
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Fig. 4-1. Engmrermg Deparrmm: meno regarding mpaczxy éf Waste Dz:pam[ Plans, TA-45.

A b o - o i s St

57



Fig. 4-3. TA-50, summer of 1963.

TA-35 with a new force main to TA-50,
USGS costs for test wells and stream flow
monitoring and measuring equipment,
and considerable lab equipment. H-7 also
spent about $100.000 in tving up loose
ends after the Robert McKee Construction
Co. of Santa Fe lefr. The first radioactive
waste was pumped from SM-700 to
LD-1, TA-50 on June 27, 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

o second-floor interiors.

’ -

With the completion of the LD
plant, it was no longer necessary to o
the 50-gpm ion exchange plant in TA
7 (Chaprer 6). The wastes were purmy
10 TA-50 intwo either LD-2 or LD-3 &
mixed with all of the other raw wastes.
all were treated by ion exchange follow
the chemical trearment. The first tran:
from the TA-35 (Ten Site) storage tank
TA-50 was August 20, 1963, and the
TSL-7 plant was shur down,

The ion exchange columns at
TA-50 were operated 1o strontium-90
breakchrough, then regenerated with 6N
nitric acid. Spent regenerant was collect.
in a separate rank and treated chemically
to concentrate the radioactivity. Stable
strontium was used in the treatment as a
carrier for the radiocactive strontium.

High flows to TA-50 occurred
frequently, and many hours were spent
attempring to locate the sources. This
entailed opening manholes by removing
the covers. and. from experience,
artempting ro decide from which directios
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
ducrwork were left on unintentionally,
often on Friday afternoons, and operating
the TA-30 plant on Saturday became
necessary to prevent overflow of the raw
waste storage tanks. The system was
eventually auromared, and this problem
disappeared. At TA-3-29, duct washers
were occasionally the problem, and it was
correcred similarlv—afrer many extra
hours of TA-50-1 operation. Also, at
TA-3-29. piping of water from Nash

Hytor vacuum pumps to the radioactive
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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 1o the radicactive
waste system on June 18, 1965;

* a concentrated chromium (+6)
solution spill at SM-G6 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-G6 on
August 16, 1966;

Month Influent flow Influent flow, gross Effluent, gross
| (gal. x 1000) alpha {(d/m-L) alpha (d/m-L)

January 1.078 25,400 154

February 972 18,400 148

March 1,118 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

QOctober 1,199 16,600 126

November | 979 14,000 200

December | 962 17,000 292

TOTALS 13,613 '

Monthly 15,474 156

weighted

average

Table 4-1. Operating Daza, TA-50, 1964.

e

* a sulfuric acid spill at sk
December 13, 1968;

* a cyanide solution spill or
December 30, 1968;

* 2 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 of HCN, it wz
necessary to assure 2 high pH in tl
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. If wastes 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 fer
parts per million was maintained
automatically in the filter effluent as a
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 of chromium (+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.



SIGNIFICANT PERSONNEL
MATTERS

The first major personnel event was
the transfer of the group from the AEC to
LASL. Most of the people remained with
the group, but several elected to stay on
with the AEC (Table 1-1).

The usual hiring and resignations
occurred through the years to 1975, and
the group rable of organization, including
the 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
the 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
appointed Alternate Group Leader to
Tom Keenan as Group Leader on June 1,
1975 (see Fig. 4-6). At this time, C. W.
Christenson became head of special
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 of Science, was hired as full-time
equivalent (FTE) in 1964. He began work
with the group on June 16, 1964.

Christenson accepted an assignment

with the International Atomic Energy

Agency (IAEA) in Vienna, Austria and
left the Laboratory on February 14,
1964. The tour, a leave of absence, was
intended to be one to two 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 lanuary 17, 1966, a US Air Force
bomber was destroyed while refueling
from a tanker plane and dropped four
hydrogen bombs at Palomares, Spain [1].
The bombs did not detonate, but a
chemical explosion of two of the units

scattered plutonium and uranium over
farmland in the area. Because of the
incident, which AEC called “Broken
Arrow,” Christenson 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 radioactivity, had the soils
lab in TA-50-1 constructed for that
purpose, and had developed a method to

assay pluronium in soils) to visit Palomares,

»
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LOS ALAMOS SCIENTIFIC LABORATORY
UMIVERSITY OF CALIFORNIA
LOS ALAMOS, NEW MEXICO 87344

OFFICE MEMORANDUM
TG : pistribution ) DATE:  May 13, 1975

FROM

SUBJECT : QRGANIZATION OF WASTE MANAGEMENT ACTIVITIES
symaoL : 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
(8-7). 1In 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 anncuncement 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
leadexr, H-8, His project, S~004, Analysis of Soil Samples
(Nevada Applied Ecology Program) will transfer to Group H-8.

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

Distribution:
C. W. Christenson, H-7
E. B. Fowler, H~7
L. A, BEmelity, H-7
. J. Johnson, H-B
r. K. Keenan, H-8

Fig.

SO T " - e i
sl >, " e o e L . EV o
- 1 ey £ e, e e dhan Wb | AT Tt = e e MRS TR R

agement activities, May 1975.
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contact Spanish authorities, arrange to
wransfer 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 o consult with Eric B. Fowler and to
review the status of the study.

More than 1000 individual
determinations of radioactivity in the soil
and vegeration were made. Alpha activity
in oven-dried soil ranged from 0 to 86,000
disintegrations per minute per gram (dpm/
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 (JEN) 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 JAEA 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 written 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 time
was E. R. Mathews, who had been a
chemist with the AEC and LASL waste
management efforts in the early days.

The bookler was accepred with few

corrections and was printed and
distributed by the JAEA as part 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 two-
year assignment ended in early 1969, and
he returned to H-7 on February 10, 1969.

Jeffrey ]. 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 Universicy
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
of Internal Review [2]. The investigation,
including Wanner's previous summer
employment, which involved hazardous
materials, could not pinpoint the cause

of the cancer,
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A MAJOR ADDITION TO
TA-50-1

Groups H-1, 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 of LASL to organize funding
and outlir}c a conceptual design. H-1
required additional storage space for its
decontaminarion operarions; 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 tanks at the east end of LD-1
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 2 new building, TSL-68. AEC
contracted the firm of Wright 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 two
locations, the north and east ends of
LD-1. The north-end addition included
three offices, a large storage space, and a
large (15 fr, 6 in. X 26 ft, 8 in.) soils lab.
The east addition provided H-1 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 2 monorail

to transfer the wastes. The other H-7

room provided cover for the twi

5000-gal. concrete undergrounc

(original construction), which w
to store sludge from trearing spe
exchange column regenerant. T.
monorail was extended into the :
room, and a platform scale was r.

into the floor [3).

A FEW MAJOR MAINTEN#
AND CONSTRUCTION ITED

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:
of airborne radioactivity, and roorr
contained building utilities—furnz
compressors, vacuum pumps and s
tanks, hot air and hot warer heatin;
components, and an exhaust air ple
The rooms had no positive separati
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 relz
large louvered opening in the steel v
the plenum. The plenum exhaust fz
continuously; the furnaces fired unc
thermostatic control.

A staff member was walking th)
room 14 on one of the first cold day
when the gas-fired burners actuared
Flames covering the entire face of th
boiler rose from the unit in search o
combustion air. More air was being
sucked from the area by the plenum
was being provided through the lou
outside doors. The system was shut

until welders from the Zia Compan



LASLs suppore 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
rectangular 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 16 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 G-in. cast-iron force
main that carried treated wastes from
TA-50-2 to Mortandad Canyon. H-1
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
clariflocculator. Chemicals were added in
the first pit, and the mix was stirred by a
high-speed mixer. The wastes overflowed
this mixing rank to the adjoining tank,
from which the wastes flowed to the
flocculator. This adjoining tank was
almost cubical with the exit pipe in the
center of the bottom. During operation,
the bottom corners of this tank would fill
with the ferric hydroxide/calcium
carbonate floc, Buildup of the floc would

continue until flow through the line to the
flocculator was pinched off. Zia Company
was called 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 pit 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 of soil samples from
the Nevada Test Site) was planned for the
south end of RC-1, TA-48. Laboratories
for analyzing soil samples from
underground detonations at Mercury,
Nevada Test Site, were provided. Wastes
from the analyses would contain sand and

gravel and would be highly radioactive.
H-7 worked with the group to design a
system to 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-bortomed collector to 55-gal.
drums on a batch basis by H-7 and hauled
1o TA-54.

When the system was operating,
radioactivity levels of the waste were as
high as and often higher than estimated,
bur accumulations of sand and gravel were
less than 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 strontium-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 warer was
substituted for treated waste in
backwashing. The column was back in
operation by September 19, 1969.

Afer-precipitation of calcium
carbonate was not only a problem in
backwashing but also in coating the
gravity filter media and the ion exchange
column resin in downflow processing,
It was decided to recarbonate the plant
filter influent and convert any calcium
catbonate 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 of TA-50-1, and the smaller set
installed in the TA-21 plant, DP-257,
across the sertling tank with ends

protruding through the north wall.

o

’

Installation a0 TA-50-1 was CO:T:
May 24, 1971, The heavy mild .
cylindrical tubes, jokingly referre
“torpedo tubes,” were loaded wit)
and blocks of solid carbon dioxid
tubes were tapped and gaseous ca
dioxide was removed and piped to
distributars for recarbonation. Af
loading with dry ice, pressure built
rapidly in the tubes, and it became
difficult to close the hatches at the
of the tubes as far as necessary. Lor
steel hars or sledges were increasing|
used as helpers.

When the tubes were first insta,
was more economical to use dry ice s
liquid carbon dioxide. However, wh
price of dry ice doubled and the com
became mure difficult to use, it was
decided to switch ro liquid carbon dic
(see Fig. =~ and 4-8). The converter.
were removed. and 2 6-ton capaciry lic
carbon dioxide storage tank was instal
outdours along the north wall of the
wing of TA-50-1. No replacement svs:
was installed ar the TA-21 plant.

After- precipitation of calcium
carbonate was problem at the ion
exchange columns and during
backwnshing ot the plant gravity filters
in TA-30-1 and the pressure filter at th
TA-21 plant. As backwashing became
and less effevtive, an examination of th
TA-50-1 filters disclosed that much of
media was cemented into large lumps.
Rather than acid-washing the units at
TA-50, operatars temoved all media,
placed it inta $5-gal. drums, and sent
them to TA-S4 for burial. The underd
system was repaired and new media we

installed several times before recarbon:
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LOS ALAMOS SCIENTIFIC LARCRATORY
UHIVERSITY OF CALIFORMIA
LA ALARMOR, NEW MERICO 87844
‘ OFFICE MEMORANDUM
’ " T Ban P s, ENt-h oave: February 12, 1y/0
THHOUGH:  C. A, suynolds, ENG-U
: :-{ FROM  :  Safety Offlice
> .
. SUBJECT:  CARBON DIOXIDE CONVERTERS FOR H-7
A
2
, = syMBOL :  H.3
z
. H-7 will.be using COp to precipitate calcium in the vaste treatment
’ process. COp will be generated from dry ice in converters. Two
converters will be installed at TA-50. They ere steel cylinders 18
feet long obtained used from the Pure Carbonic Company of Houston.
One thousand pounds of dry ice is edded in $0-pound blocks to eech €0z
generator. Amblent air or vater from the waste line vill be used to
veporize the ice. When the pressure rises sbove 60 psi liquid COp will
condense in the tsnk. Gaseous COp will be removed from the high end of
the tank st 1000 psi or so, reduced through a reguletor to 0-50 psi and
injected into the waste treatment system.
5 The tanks are dated 1948 end vorking pressure is 1400 psi. Two smeller
’ tenks will be used in the same system et the DP trestment plant. ENG-L
. is requested to examine the interior of esch tank for rust or demage
- ; &and to hydrostatically test to 2100 psi. Irf the tanks psss the tests &
pressure relief valve st 1400 psi and a rupture disk or vslve at 20 per-
# cent more will be provided. A btleed velve 15 also needed to reduce the
pressure to zero before opening the tank. All relief lines will be
] piped outside the building.
Alan L. Hack
Safety Engineer
‘ ALH: jn
i
L cc: J. B. Weldon/A. F. Hasenbenk, EKG-2
C. W. Christenson/L. A. Emilily, H-¥
" <
\‘r:\
{
o
]
- :
1
5
L a g
>
-
A
- Z
g

". Fig. 4-7. Safety Office memo regarding carbon dioxide conversers for H-7, February 1970.

%

CHAPTER

our

67



e

7 b
Ll
-
e

-

Joe Weldon, Eng 2 September 27, 1972
w
C. ¥, Chrigtenson, Group LAr,, H-7 b
INSTALLATION OF LIQUID COz STORAGE TANK, TA-30 e
H7-CHC~314 -
At the present time, Group H-7 is recarbonating -
settling tank effluent at TA-50 using dry ice as the source )
of the gas. At the time the recarbonators were installed ;
{see LJE465-50), the cost of dry ice was less than half of -

the cost of liquid €O, per pound,
of dry ice was doubleé to $0.04/1b. {(vs $0.041/1h for liquid o
CO3). The $0.04/lb. for dry ice is not the full cost, however,
since charges are made per 50 1b, blocks and at the time of

-
receipt of the material, it has been determined that 20 to
25% of the CO; has evaporated,

Early this year, the price

Opening and closeing the recarbonators has been found

to be very difficult even though the doors were aligned by =
a machinist sevaral times. At the present time, it is
usually necessary to use a sledge hammer to begin opening -

ths doorst normally s four foot by one inch steel bar is
used to open and close the doors.

It is requested that plans be drawn and equipment be
furnished to convert the system to the use of liguid ng.
Usage has averaged about 9,600 lbs, of dry ice per month,

but during several months, the demand exceeded 10,000 lbs.

These figures are for dry ice "orderesd” and must be reduced -
by 20 to 25% to obtain actual consumption figures. Liquid

CO, storage units ars furnished in 4 ton and 6 ton capacities;

it would appear that the § ton unit would be advisable, The -
storage units can be rented or purchased. New and used

units are available; correspondence and data on this matter o

are enolosed,

Desirable locationm for the storags tank ars adjacent
to the south or north exterior walls of Wing B of LD-1.

The project would require design and conetruction of a large

concrete pad, furnishing of slectrical power, piping from .
the storage tank to the filters in rcom 116 and provision

°§b: replacemant distrilputor constructed of Typs K copper

tubing.

The original Agstributor is rusting, If the unit -
is rented, installationg and start-up are furnished.

C. W, Christenson v
CWCsgm . »
Encl.s 3 (a/s)

P o A O

QI L e R TR ~

TETIT P DG P L AP I HOCT AR
50, Sept{méer 1972,

Fig. 4-8. C. W, Christenson memo regarding installation of liquid CO, storage tank, TA-
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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
aystallized 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
tme, eventually plugging all V-notches in
the overflow weirs and adversely affecting
the appearance of the sedimentation tanks.
Bench-1op 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 of all aspects
of the work.

It also required that all treatment 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 of budget

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 to 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 potable 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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LOS ALAMOS NATIONAL TABOHATORY
UNIVERSITY OF CALIFORNIA
OFFICE MEMORANDUM LOS ALAMOS, NEW MEXICO 87845 o
Tetephone Ext : 5834
To *  pistribution DATE: pygust 18, 1981 s
THRU : T, K. Reenan, H~7 Group Leadep -
: H. S. Jordan, H-DO Associate Division Leade -
FROM ‘ J. R. Buchholz, H~7 Assoc. Group Leader -
SUBJECT
svmBoL - THANKS FOR SUCCESSFUL CLEANING OF CLARIFLOCULATOR TANKS b
MAIL STOP @ H-']'al”‘;zs -
518 .
Lo
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 i
worker comfort and productivity.
.3
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

L
pistributions

[
John Lucero, H~1, MS 518
Jerry Atencio, H-1, MS 518 o
Larry Pacheco, H~1, MS 518
Jerry Dummer, H-1 Group Leader, MS 401 -
Leroy Garcia, H-5, MS 486
James Jackson, B~-5 Group Leader, MS 486 .
Charles Chavez, Zia ADM -
Don Bridgers, Zia ADM
Steve McKelvey, Zia FO e
Thomas J. Cook, Zia Manager

S

P

Fig. 4-9. |. R Buchholz memo regarding thanks for successful cleaning of clariflocculasor tanks, August 1981.
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Service booklets and American Water
Works Association (AWWAY committee
reports. Christenson and Emelity used a
film on cross-connection control produced
at Ohio State University, Whar Happened
to Harry, in talks to various groups at
safety meetings abour the dangers of cross-
connections and means for protecting
potable water systems. They became
aware of one of the most complete and
highly organized state programs for
backflow prevention from Christenson's
friend Ray L. Derby, then Principal
Sanitary Engineer, Department of Water
and Power, City of Los Angeles. Derby
was invited to visit the Laboratory to
recommend establishing an effective
cross-connection control program and o
inspect plumbing ar sites where cross-
connections would be most hazardous.
He arrived on January 31, 1966, and
spent several days in inspections and
discussions, and later preparing a brief
report that was crirical of Laboratory
conditions. H-7 became aware of the
Manual of Cross Connection Control, first
prepared by the Southern California
Water Utilities Association, but later
published by the Foundation for Cross-
Connection Control and Hydraulic
Research of the University of Southern
California (USC), E. Kent Springer,
Director. The latest edition of the manual
was kept on hand. Tt 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

g, ™20 installing airgaps or reduced-

o

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 its
mechanical engineers 1o 2 commitree that
would inspect the plumbing in all
Laboratory buildings and recommend
eliminating cross-connections. H-7
prepared a prioritized list of buildings
that had hazardous materials. Those
buildings with the most hazardous
materials were addressed first. The work
progressed well until engineers were p:ulled
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 of cross-connection control
problems and to have their cooperation
in finding and correcting them, H-7
prepared a lengthy cross-connection
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 Memorandum (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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URIVERSITY OF CALIPORMIA
LO# ALAMOS. NEW MEXIOG

OFFICE MEMORANDUM
T s Master Division and Group lesder List barx: March 7, 1966

rmon @ XK. E. Bradbury

sussgcT: DIRECTOR'S OFFICE NEMORAKDUM §O, 31 - CONTROL OF FLUMBISG AKD

AVOIDARCE OF CROSS.COXRECTIONS IN WATER DISTRIBUTION SYSIEMS
syusot.: DIR

1. POLICY

The policy of the los Alamos Scientific laboratory in regard to
control of plumbing snd water distribution system crosg.connections
43 to Trotect and safsguard all potables water supplies from chemieal,
biological, snd radicactive comtamination, This will be sccomplished
through the use of air.gep separstion or an approved mechanical
device depending wpon the degree of hazard,

2. TAPPING INTO POTAELE WATER LINES

a. Xo LASL employes will make any connection to a potable water
line ciher than attaching a flexible hose or tubing.

b, To protect and safegusrd the potsble water in locaticos where
it may be used in ladoratories, all hoss bibs, serrated ladb
cocks, or other devices designed to permit connection of hose
or tubing will be provided with a proper type of vacum bresker,

3. JOB ORUERS

A1l LASL job orders which Invalve a potable vater supply line ghall
be approved by the ENG-L group lsader or his designated represantative

k, COMPLAINTS FEGARDING WATER QUALITY

Any disagreeadls tastes, oders, or colors noted in the discharge
of a potable wvater supply should de brought to the stiention of
Group H-5, 7-5231.

K. E. Mm
Director

®-

LON ALAMOS SCIENTING LABORATORS

L.

L

o . e e b Gkt N L ¢ Mt k4

. At

Fig. 4-10. Cross-connection control memorandum signed by Dr. Norris Bradbury.
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Major concern over possible
cross-connections in Laboratory buildings
.nd the legal and political consequences
of personnel injuries and water line
contamination prompred Health Division
approval of a request by Christenson to
staff a small H-7 Liquid Waste subsection.
The subsection, one staff member and
awo technicians, would serve full-time
w inspect Laboratory buildings, respond
1o complaints of bad-tasting water,
recommend 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
the 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 throughout the
Laboratory (see also Chapter 8).

A RECAPITULATION OF
ENGINEERING AND SPECIAL
STUDIES SECTIONS R&D

Uniil the Health Division Office
directed H-7 1o 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:
Trearment of low-level 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 of clay 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

* Hurchinson and Emelity:
Incorporating acid americium

wastes in cement

* Hutchinson: Treatment of cyanide

solutions

* Emelity: Removal of radium-226
by clinoptilolite

* Emelicy: Destruction of TNT in
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Fig. 4-11. Wiped Film Fvaporator Pilot Plant.

waste waters by Pseudomonas
organisms

» Christenson, Dross, Garde.
Buchholz, and Rohrer:
Incorporation of alpha-active ferric
hvdroxide/calcium carbonare
precipitates in asphalt using a
wiped-film evaporator (Fig. 4-11)

« Garde: Reverse osmosis
for treatment of alpha
radioactive wastes

* Emelity and Wanner: Tririum loss
by leaching from coated cemenr
paste blocks

« Christenson and Jones: incineration
of solid radioactive wastes

* Christenson, Dietz, and Pashman:
Burial of solid radicactive wastes
in salt mines

* Drago and Buchholz: Precipitation
of alpha-active nuclides using

coagulants other than ferric sulfate

. -
The major work was a g o
. . >
plant uptake of various radiontclic

. . . -
Eric Fowler. Fowler is considered ar

international authoriry on the subjm
See also the text that he edited. Raq

Fallout, Soils, Plants, Foods, Man.
e

"THE ULTRA HIGH-TEMPERAM™

REACTOR EXPERIMENT
(UHTREX)

The Ulrra High-Temperature F*
Experiment (UHTREX) facility wass
completed in February 1965 in what
been TA-4, east of TA-30 along Puyf
Road. The site, operated by Group R
was designated TA-52. w

With considerable input from F_
a waste neutralization-pumping statio

TA-52-2, was provided to collect.

- neutralize. store, and pumip rady 1 e

waste solutions to TA-30. The nwvo stg.
tanks. reinforced concrete of 5000-ga
capacity each. were recessed into the -
ground on the north side of the statio™
Automatic pH control and depth .
meastrement were included. Two pum
were available to transfer the wastes tam
manhole LD-7 at TA-30. from which
waste could be directed to the main
influent manhole LD-6 or 10 one of ti‘m
stainless steel lined tanks in LD-3.
Wastes during the first few vears v
extremelv dilute. much below permissie
levels for discharge to the environment&
Thev were also limited in volume., Wa
accumulated in the number one sromg:
tank reached a depth ot 37.5 in. by midh
November 1966, were sampled and

analvzed. then discharged directly ro the

canyon. Activity levels were 40 cpy

gross alpha and 300 cpm/L gross beta. *
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By the end of January 1968, the
.orage tanks had each accumulated about
1 ix’x. with activity levels of 700 cpm/L
_ross beta and 600 cpm/L gross gamma.
On lanuary 25, 1968, all wastes were
Jdrained 1o the canyon.

The reactor attained criticality in
August 1967, and it operated for about
one vear reaching peak power of 3 MW.
The AEC decided to cease funding reactor
Jevelopment in Los Alamos in 1970; the
seactor was shut down and the site was
closed. 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
drained. and the building became inactive.
In 1989. the entire facilicy at TA-52-2
and its force main to TA-50-3 were

decontaminated and removed [4].

THE BURIED LINES REPORT:
OVERFLOW PROBLEMS

A comprehensive report by Idaho
Nartional Engineering Laboratory (INEL).
“Evaluation of Hazards and Corrosion of
Buried Waste Lines in NRTS Soils™ [3]
was circulated to H-7 in early 1973, It
was evident to management that a similar
report should be prepared about buried
line conditions at LASL, and H Division
Office assigned Emelity 10 the task in May
1973. The completed report stated that
the buried contaminated waste lfnes were
constructed under specifications in
widespread use for sanitary waste systems.
The lines were primarily short lengths
(24 o) of vitrified clav pipe (VCD) with
asphalted joints and cast iron pipe (CIP)
or duriron pipe for pressure sections and

road crossings. Manv of the pipe joints

in the VCP were likely leaking. Manholes
in the svstem 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 report was completed
in july 1973 with the recommendations
taken under advisement.

In a recommended maintenance
check of all cleanouts on the VCP line on
Julv 9, 1974, a cleanout on the gravity
VCP line along Pajarito Road opposite the
Occupational Health Laborarory (OHL-1)
was found o be discharging to the
environment. The line just beyond the
cleanour was partially blocked by root
growth, and wastewater backed up
through the unit. The cleanout was
repaired immediately, and the line was
rodded out and placed back in service.

The overflowing waste had drained
north to the canyon, contaminating a wide
area. Health Division Office (H-DOQO)
was notified and H-1, with the assistance
of H-8 and H-7, began a major cleanup
operation. Contaminated soils were
removed to levels of 20 dpm/g [5]. Six
hundred cubic vards of dirt were removed,
and 150 samples were collected and
analvzed. The cleaned area was backfilled
with 1150 vd* of dirt covered with 350 yd*

.- .
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Fig. 4-12. Welding of new polyethylene piping.
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Fig. 4-13. Providing sand base for polyethylene

waste line installation.

of topsoil and reseeded. Appendix I is the
abstract from the report.

After several meetings with
Engineering Division and Laboratory
management, H-7 decided to install a
welded plastic liner inside the VCP and
CID, which were primarily 8 in. in
diameter, becween TA-50 and the corner
of Diamond Drive and Pajarito Road.
Under emergency conditions, Christenson
conracted a supplier and ordered enough
polvethvlene pipe of diameters that
allowed insertion in the VCP/CID
While this effore was underway, further
discussions concluded that insertion into
the existing piping would require the
system to be shut down. H-7 decided,
therefore, to install the new polvethylene
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 4-13).

o
- . ra
A work ordergwas given to the

Engineering Design Group to e
the flow capaciry of this smaller plasts
line. Before the answers were availabl
inscallation was completed and the r
smaller line was placed in service on N
September 3, 1974. In a telephone &
H-7 shortly after the SM-700 pumpse.
turned on, Robert Klaer, a Zia Compa
engineer driving by the Diamond Dr
Pajarito Road intersection, reported tfi:
the manhole on the northwest corner »
(Manhole SM-736) was overflowing v_
wastes running down the road. The
pumps were shut down immediately, a
H-DQ was notified. Christenson and»
many others hastened to the site, and th
Fire Department was called our to wasl
down the curb. When H-DO, H-1, anc
H-8 representatives arrived, the wash- *
down had been briefly underway, :‘..
rr

L8
drain near the SM-29 guard gate. passec

contaminated warer had flowed to

under Diamond Drive through the
culvert. and drained to Mortandad .
Canvon at its west end. The wash water
was cut off almost as soon as H-DO, H-1
and H-8 arrived. Cleanup operations
began immediately, and ENG-DO ordere«
tank transport of SM-700 wastes to TA-50
until line problems could be resolved. ”
The order was countermanded before any”
tank was transported; H-7 argued that  »
by monitoring the manhole. valvesat
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 abovi

overflow level to SM-700. Pumping .
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will

svstems at SM-700 were modified so

thar a high level at SM-726 shut off the
5M-700 pump; the high level also alarmed
st Zia Control at SM-223,

The cleanup included removing all
contaminated 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
spills, the events were reported by all
major radio networks and newspapers
throughout the United States. ENG-4
listed the total 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 [reatment 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 to meet existing standards.
Appendix | is a copy of the memo
establishing the Study Group and listing
its objectives. In addition to Emelity as
Study Group Leader. the following
personnel were appointed as members
of the group:

* J. R. Buchholz. H-7,

Assistant Leader:
* A. M. Vialentine, H-1:
* W. R. Goldsmith. H-8

(original member);

« |. C. Borduin, H-8
(replaced Goldsmith);

» M. E. Muller, ENG-6; and

» R. A. Hemphill, ENG-9.

M. Wheeler, A. Stoker, 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 system/
treatment facility 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
monitored for leakage and

» all tanks containing radioactive
wastes must be fully inspectable
for leakage, with visual inspection
preferable.

The group met frequently, reviewing
conditions at all sites at which radiocactive
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 inital
steps to procure line-item funding for
improvements in collecrion and treatment
were underway. H-DO called in a rough
draft of the report in mid June 1975,
although work on drawings and estimates

continued to completion.
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he C-Shop fire in TA-1 was

instrumental in arousing concerns

abour 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
studies involving polonium-210, a short
half-life alpha emitter. Plutonium work
was assigned to the west end of TA-21 and
polonium work to the east,

With a rapidly expanding workforce,
the need for larger laundry facilities than
those at TA-1 was recognized, and a new
plant was provided at TA-21 to replace the
smaller facility.

For an immediate resolution of
concerns in 1945 about management of
radioactive liquid wastes at TA-21, four
interconnected absorption beds were
provided for radioactive wastes from the
west [abs (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
berween 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 of wastes (1945-1977) and for
ventilation. The area, eventually called
Area A, also was provided with burial pits
for contaminated solid wastes (1945-
1946 and 1969-1977) (absorption bed
and solid waste burial areas were
eventually given alphabetic designarions).
{11 AtTA.-ZI, H-7 was involved with

the following:

-
N
r
. o
* Area A—General’s T§3r<
* Area T—DPW waste oxM‘
beds; -
* Area U—DPE waste absorpe
beds; and -
*» Area V—laundry waste
absorption beds. -
-
WASTE TREATMENT AT DPV&

In addition to the TA-45 wast:.
treatment plant, Black & Vearch de™®
a similar but smaller facility at TA-2ma
wastes from DPW. It was located act
Area T absorption beds so that the p
could be bypassed if necessary and -
unsatisfactory effluents could be draime
to the beds rather than 1o DP Canyo,,
small branch of Los Alamos Canyon.

The plant, designated DP-35 an®™
finally accepted on January 31, <4
Fig. 5-1), was compact with limite ak

space and no vacuum filter to dcwatermh
precipitates. The flash mixer and
flocculator were at a second-story levelw®
and the iron and lime solutions feed tam
were at ground level. Problems with
pumping these solutions were constant;
use of ferric sulfate was eventually
abandoned in favor of ferric chloride,
which is completely soluble, N

The exterior of the uninsulated
building was corrugated galvanized !
steel, and during hailstorms, the noise
inside was deafening [2, 3]. Ceiling-
mounted unit heaters were inadequate
for keeping work spaces warm during <o
winter days.

Precipitates from the sedimentation
tank were drained 1o a storage tank from
which they were transferred to a 200-.
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"’ Fig. 5-1. Acceprance memo for DP-35, February 1952,
il
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SINBOLs

The 23a Cowpany FEB 71952
Atentions 7. 4. Cook

No ¥o Ko Rartvayer, leting Dirsetor, Communily Managewent Divisien

FIXAL ACORITANCK, CONTRACY MO, AY{29=1)=1202
WABTR TREXATHENY FLANY, TA-21

1I2-2

This effise has been advimd by lstter from the Dirsctor, Engimmering
sand Construveiion Divisien, that work sesemplisted under subjeet Contraet
bas been inspected and was found 40 bhave Deen 1im sseordanes with the
plans and speeifizations and Abat the sems was fisally sesepted as of
m 31’ 17514 R

The above sseopied work Lo bareby sssigned S The Zia Coxpany and phenld
be pieked up ou plert and squipnent yegorde snd meintained by Tha Zia
Company, The gquestien of maintensnee funds will be reselred st mn

date and you will reseive frrther infermstden ia regard $o this matier.

The using sgeney of the sbeve designeted fasility will be the Tndvetrial

Yuste Treataent Sraveh of the Enginesring and Cenzirnetion Divisien
(¥re Jobhn Fi Pewell),

CCt1 John F, Newell, Chief, Industrial Waste Trsataent Dr
Oeorge L. Williams, 143L

Real Bsot Br
Com Mngmt Div

Kottrotiris Siglow Egrtasyor
2-1-52
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Fig. 5-2. Drum filker installation, TA-21-35.

tank rtrailer. The trailer was towed 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 rank
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 efforrs 1o provide a
vacuum filter for the DP-35 plant were
intensified (Appendix K). Because there
was no space within the building, an
addition was construcred to house the
vacuum fileer (Fig. 5-2). Construction
began in July 1956 and the addition, with
filter installed, was complered in October
1956. The filter went into operation on
October 17, 1956.

¢ &

With a design treatme < o

gpm, it was originally believ a
wastes received could be treated in
8-h working days per week. This #
briefly, but it became necessary eve.
to operate five days per week and
occasionally ro increase reatment v
over 60 gpm. During periods of hig
flow, the vacuum filrer could not ke«
with the volume of precipitate bein__
generated; and overtime operation. t
during the week and on weekends. ”
became necessary. ‘“
Table 5-1 provides some operag,
dara for alternate years from 1952 ¢

e

BATCH WASTES -
One of the major differences ber

|
wastes received at TA-45 and those

received at TA-21-35 was the (’\?‘

and. occasionally, the large volume g
batch wastes delivered to TA-21-35.
wastes arrived in conrainers ranging fr
abourt 200 mL to 200 gal. with 9-L ™
bortles. and 200-gal. tank trailers beiw
most common. The large volume bat,
wastes that were treated separately re:
designing special trearment opcration*;
additional equipment. and additions=
the building. All of these wastes were,,
contaminated with uranium. plutoniu:
and/or americium. They included:
» highly acidic americium wastes™
« wastes with 2 high concentratiqy
of fluorides (KOH scrubbing
solutions);
* 2 waste largely of triburyl -
phosphate (TBP) with possibly .
some tricresyl phosphate (TCP)‘;

» alcohol; .i




» 1 lard/vegetable oil waste;

« 3 uranium distillate waste; and

* 3 “strip” waste.

Figure 5-3 shows Cornelio G.

" lartinez transferring a container of
batch wastes into a special storage/
reatment tank.

Fluoride wastes. The fluoride wastes
were collected in separate barch treatment
tanks equipped with mixers. Lime was
added to precipitate calcium fluoride,
which was then 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,

Alcobol wastes. Alcohol wastes were
mixed with cement and vermiculite in
55-gal. drums in a tumbler operation.
After the cement set, the drums were taken
to TA-54 for burial.

Lard/vegetable oil waste. The quantity
of lard/vegetable oil waste was small.
usually less than 10 gal. in a delivery. This
marterial was mixed with a commercial
gelling compound (Spillaway), packaged.
and sent to TA-54.

Acidic uranium distillate waste.

The acidic uranium distillate waste had
relatively 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 relacively
large volumes contaminared by strontium-
90 and cesium-137. See also Chaprer 9.

Smaller volume wastes. The smaller

volume wastes varied widely in types and

. . levels of radioactivity.

CHAPTER

1952 1954 1956 1958 1960
Hours operated 2,063 1,070 1,242 1,104 1,229
Total flowx 10° | 2,683 | 3,227 3,801 2,659 2,294
(gal.)
Influent gross
{cpm/L)* 58,200 187,000 90,000 163,000 626,000
Effluent gross
{cpm/L)* 35 73 [efi] 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 2,872 3,351 10,070 344,010
Dewatercgi :
sludge (ft) 264 3,066 1,598

:-"

Fig. 5-3. Transfer of batch wastes

to a special storagef/rreatment tank.

Table 5-1. Operations summary for TA-21-35 (DPW Plans),
“Weighted averages
*Included 1.141 g plutonium-238

*Parcial vear
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Some were treated to precipit ¢
radioactivity: the solids were dewate
on the vacuum filter, and the supern?
was directed to the main influent. O
were added to the americium waste f
treatment through that separate systet
In a few cases, wastes with higher bet”
gamma levels were hauled to TA-35 (*
Site) and added to the wastes in one o
the 50,000-gal. storage tanks.
Americium waste. After the
vacuum filter and the americium wast*

management system were added, DP-.

was staffed with two to three rechniciai
.

Fig. 5-4. Paul Hutchinson seated at the desk and rechnician
Corneliv Martinez at the lab rable, TA-21-35.

with staff member assistance as necess:
(Fig. 5-4). The americium treatment *
operation required the services of one »
technician full-time and rwo others to
manage the main plant. the vacuum file
and the many bacch wastes. Overtime ™

operation was frequently nccessa. o

P

‘———Solution Molarity THE AMERICIUM WASTES ~
" HNO 3 607
Mg~ 0.5 0.9 In 1959, CMB-11 was generating »
. Ca” 031005 acid waste averaging one milligram per
A x liter each of plutonium and americium ;
F 0.3 (Table 5-2). This level of activiry was to
Fer™ 0.1 high for trearment through the plant
NO, 0.002 because of the open surface areas of mary

. of the treatment units. Paul Hutchinsor
Table 5-2. Approximate composition of e

americium raffinate waste solutions. studied the proBlem and exper imented
Specific gravity: 1.35-1.40 g/mL with various approaches. He decided

Plutonium: -1 mg/L on neutralization with 50% sodium .
Americium: 0.1~-1.0 mg/L hydroxide and mixing with cement and
L.
vermiculite. Leaching studies indicated

that immersing small blocks of the set mi

in water resulted in small losses of activic

to the leachant.

86



Under emergency orders, a small
- \ddition was construcred on rthe southeast

corner of DP-35 in September 1959, and

. was equipped with a tank for preparing

yrta sodium hydroxide solution from

tlake. a2 neutralization tank obrained

o from CMB-11 (the tank in which a

plutonium solution had gone critical),
wd a single-drum rumbler. A vacuum
pump transferred wastes from the delivery
trailer to the neurralizarion tank. which
sas equipped with a mixer. Figure 5-5
is 1 picture of the plant, and Reterence 4
s a description of the first four-and-a-half
vears of operation.

The first 270-gal. trailer load was
delivered o DP-35 on November 16,
1939. Plutonium-239 concentration was

.8 mg/L: americium-241 content was

A 298 mg /L. It was 6.9 molar in nitric

,m. acid. The facility had manv 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 because the facility had no storage

capacity for wastes: neutralization was

- very slow due to heat build-up because

- the tank had no cooling system.

The problems were attacked as

rapidly as time and funding would permit.

- With H-7 design. LASL shops fabrication

and Zia Company installation. a cooling
<oil was added to the inside of the
neurralization tank in November 1960.
Other improvements were slower in
coming, bur an incident on April 11,
1961—in which the lid of a tumbling

drum popped off and americium paste

- .

Fig. 5-5. The original raffinate trearment system at DP-35.

sprayed over much of the interior of the
addition—focused some attention 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 tumbler replaced the
single-drum unit. Another room was
added for storage of chemicals. Rollers
were welded to the inside botrom of the
dumpster skips to facilitate locating the
heavy drums in November 1961, and in
January 1962, an electric hoist was
ordered to simplify loading the drums
into the skip. ,

To ease the task of handling the
94-1b bags of cement. a 285-barrel bulk

cement silo was purchased and installed

CHAPTER
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TO

FROM

SUBJECT:

SYMBOL ;

LOS ALAMOS SCIENTIFIC LABORATORY

UNMIVERRKITY OF CALIFOANIA
LOS ALAMOS, NEW MEXICO

OFFICE MEMORANDUM

Jobn Bolton, Head, Engineering Dept. DATE: December 3, 1962

fric B. Yowler, Alternate Group Leader, K-7
CEHEXT SILO FOR DP TRRATHERXT PLAXNT, TA-21
B-7

The amount of cexment required to fix americium vaste at
TA-21 will reach 4500 bags this year (1962). Lifting and
transport of this weight (430,000 pounds) poses & health
and safety problem. Necessary storage of the monthly ship-
ment, in bags, at the warebouse, contributes to the overall
cost of the cperation.

A storage silo for bulk cement will allov for an anpual
savings of about $2,000 in cost. Present usage is at the
rate of 110 barrels per month; the savings on bulk cement
at this rate are about $675 per year. BSBtorage at SN-30

is calculated at $3.00 per square foot per year. The 430
gquare feet required cost a total of 31,350 per year. The
Supply and Propsrty cost for salaries and transportation

is unknown. Bince bulk cement can be delivered to the site,
a further savings will be realized in Bupply and Property
salary and handling costs.

In 1ight of these advantages, viz, improved materials
handling vith wuch greater safefy at a cost recoverable

in less than three years, ve are requesting a reviev of

the vork order (Lsb Job Xo. 2556-21) initiated May 26, 1961,
with the goal of installation of the necessary facilities.

ORIGINAL SIGNED BY
ERIC B. FOWLER

EKBY:1bg
¢C: EH-7 Yile (2)<—aX

Fig. 5-6. Request for coment silo for DP treatment plant.




y in 1964 for a cost of $6.050 (Fig, 5-6,
.. 5.7). The first load of general purpose
Portland cement, 160 barrels, was
lclivered to DP-35 on March 23, 1964,
y 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
50-1b bags of flake. Table 5-3 lists the
plutonium and americium activity in the
cemented wastes for much of 1959 to
1964 and the number of 553-gal. drums
used. A tvpical trearment log, June 1962,
appears in Table 5-4.

In early 1964, Dr. Shipman and
representatives of the Enginecring Division
decided to rake immediate steps to replace
the DP-335 plant with a larger faciliry.
sartlv on the basis of predicted waste
volumes from DP East. A force main
-. fram DP East to DP-35 and a storage
i tank for these wastes at DP-35 were
planned for construction late in the vear.

In line with a new faciliry,
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
.« inthe clay industsy, would probably be
an etfective approach. Christenson
vonsidered that this device. in addition w0
mixing americium waste with cement.
would also mix treatment plant precipitate
with cement, making a vacuum filter
unnecessary in the new facility. The new
plant, labeled DP-257. was about half of
= the facility requested because of a decision

m.ﬁ fund the project under the general plant

a

R s

- -
———" .

Fig. 5-7. Cement silp as DP treatment.

cn.wrsaﬁve

Year | Total Toral Total equivalent | Total number
plutonium-239 (g) | americium-241 {g) | plutonium-239 (g} | of drums
1959 11.39 24.83 1,163.50 123
1960 59.83 88.25 4,154.63 741
1961 58.59 98.43 4,625.74 1,105
1962 92.85 61.54 2,948.31 1,566
1963 99.43 47.27 2,292.76 1.830
1964 39.32 23.83 1,145.03 717
Totals | 361.41 344.15 16,329.97 6,082

Table 5-3. Summery of radionuclide disposal by cemen fixation:

americium raffinate waste rrearment.

2 months

"6 montis
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Date Volume | Ave. Pu (g Am (g Drums Cement | Vermic Caustic Coolix'
(gal.) acid to TA-54 | (Ib.) (ib.) (Ib.) water
mol. {gal.)
1 115 6.51 0.492 0.730 8 2256 72 275 3000 "
5 115 6.44 0.493 0.379 8 2256 72 271 1130 =
6 115 6.44 0.493 0.379 8 2820 72 271 1210 ,,
7 165 6.48 0.685 0.563 10 2820 90 393 1350
8 115 6.48 0477 .l0392 |8 256 |72 273 1040
1 115 6.48 0.477 0.392 8 2256 72 273 1030 ™
13 115 6.41 0.454 0.267 8 2256 72 270 1295 «
13 115 6.41 0.454 0.267 6 1692 54 270 1295
14 43 6.41 0.170 0.099 5 1410 40 101 1020
15 115 6.20 0.275 0.206 8 2256 72 261 480
18 115 6.20 0.275 0.206 8 2256 72 261 870 =~
22 115 6.37 0.449 0.227 8 2256 72 270 1520 ..
22 115 6.37 0.449 0.227 8 2250 72 270 468
25 49 637 0191 0097 |3 828 27 115 1n7p
27 115 6.30 0.473 0.350 8 2256 72 266 490 *
28 115 6.30 0473 [0.350 8 2256 72 266 1230
Total | 1752 6.780 5.131 120 34380 | 1075 4106 185

Table 5-4. Americium waste treatment ar TA-21-35, June 1962.

project (GPP) program rather than as a
line item. Total cost had to be less than
$500K. It was designed by Behrent
Engineering Co. of Denver (contract
signed February 18, 1966) and bid on
June 21, 1966; the award went to Modern
Construction Company of Santa Fe for
$328,990. The notice to proceed was
issued on June 28, 1966. By the end of
June 1967, construction was completed
except for a few minor items.

With the advice of Stoddard,
Christenson awarded a contract for the
90-day rental of a double-shaft pug mill
used in the ceramics industry to the
Fate-Root-Heath Company for $450 on
May 16, 1967.

o

The pug mill was received and
installed at DP-35 to allow time to work
out the design of the system and to
experiment with it while mixing plant
precipitates with cement. A stainless-steel
hopper section was fabricated by
Laboratory shops, and CMB-6 provided a™
urethane transition piece to connect the
hopper to the pump. The waste—~ement
mixtures were pumped to 2-ft-diameter,
20-ft-deep pits in Area T. Though
DP-257 was completed and in operation -
and much of DP-35 had been

decommissioned, drum tumbler treatment

5o

of the americium waste at DP-35
=

continued until the pug mill system w
installed at DP-257 and made operatio



e
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A

‘ J during the first quarter of 1968.

Successful testing of the pug mill system
persuaded Christenson to purchase the
unit, and, with some credit for rental
funds, it was obtained for $4800 in late
1967. For maximum use of Area T, the
receiving pits were drilled ar least 8 ft in
diameter and, if possible, 65 ft deep.
The 65-ft depth was not always possible
because of a gravel stratum about 3 fi thick
at a depth averaging about 28 ft thar
passed through Area T.

Feed to the pug mill included
Portland cement at about 130 Ib./min.
and liquid waste at 6-9 gpm.

In operations in the second quarter of
1968, the following wastes were processed
through the pug mill:

* 1665 L of neutralized

americium waste;

.. * 1094 L of treated strip waste;

* 23,724 L of plant precipitate; and
* 82 L of miscellaneous barch wastes.
In the third quarter, neutralized

« americium waste volumes increased to

@

]

-

*

il

14,710 L and in the last quarter to
27,238 L.

The history of operations at DP-257
appears in Chapter 9.

THE ERDLATOR

In February 1959, a small group

. epresenting the Research Section, Sanirary
Engineering Branch, Corps of Engineers,
Research and Development Laboratory

“at Fort Belvoir, Virginia, moved into

»Area T with a large trailer containing a

Water purification unit called the Erdlator

L

>nd a small laboratory. A large black

']
. r circular tank abour 20 f. in

En

diameter and 4 ft deep was set up near
the trailer.

The purification unit was a small
water treatment plant including a flash
mixer, flocculator, and upflow clarifier.
The rubber rank was the settling tank.
The study would determine the type and
quantity of chemicals that most efficiently
remove plutonium from drinking water.
This information would be necessary in
the event of a nuclear war.

The first tests used industrial tap
water spiked with plutonium. Iron-lime
treatment maintained a satisfactory sludge
level in the clarifier, and plutonium
removals were very good.

For the next tests, raw waste from one
DP-35 influent storage tank would be
treated in the Erdlator and discharged to
the other. The group immediately
experienced difficulties in maintaining the
sludge blanket. Various adjustments in
chemicals, feed rates, flow rates, etc., were
unsuccessful, and the group eventually
declared that the unit could not treat the
wastes from DP West (DPW). Surface
tension measurements indicated a waste
surface tension about 60% of that of

distilled water. Army personnel concluded
their experiments in March 1959 and
returned to Fort Belvoir in early April.
The Erdlator trailer was hauled away, but
the black rubber tank was abandoned in
place. A formal report was written on the
studies performed at DPW, and copies
were forwarded to H-7 [3].

CHAPTER

e

91



e v 4 s S

CHAPTER j‘l ve

92

INCINERATION BY
SALAMANDER

In late 1960, 900 gal. in 15-gal.
drums of what was called tributyl
phosphate (TBP) contaminated with
alpha activity were delivered to DP-35 for
treatment. It appeared to contain some
oil, and later deliveries were thought to
conrain tricresyl phosphate (TCP).
Studies began immediately on ways to
manage this waste; the first ideas pointed
toward fixing it in some material from
which warter would not leach the
radioactivity. Celite, cement, lime, and
vermiculite were tried in various
combinations, and the cement—vermiculite
mix or vermiculite only appeared to be
the most effective. This system was used
for several years, when it was found that
the gelling compound, Spillaway, was
also effective. During these early years
of receiving of TBP and TCP wastes,
Christenson believed that the optimum
treatment of organics was incineration,
and several staff members investigated
the subject. It was suggested thata
contractor’s salamander—an inexpensive
steel pot for about ten gallons of fuel—
might serve as a basic incinerator and on
July 23, 1964, a salamander was obtained
from the Zia Company. The salamander
had a chimney about three feet high and
was normally used by contractors to
prevent recently poured concrete from
freezing. The fuel is usually kerosene;
adjusting combustion air inlets permits
a practically smoke-free operation.

After a test period, the salamander was
put into operartion in August 1964

burning a mixture of organic waste

e

! ¢
and kerosene, which was add.r*
operator. Health physics and saferw
personnel reviewed the operation,
sampled and tested exhaust gases, an
found the performance satisfactory”
Additional units were purchased, ame

many as three ar a time were in use.

* In August 1964, 58 gal. of waste we

incinerated. This volume increased t
136 gal. in September and 137 gal. *
October. These operations removed,,
much of the backlog, and subsequent
burning decreased to the range of 25W
per month over the next several monfi
Though exhaust gases were routir
sampled and analyzed for radicactivit
which was always found within accept:
limits, health physics personnel were ™
concerned that an accidental dischargs:

might occur. Several staff mcmbei ofp

H-7 were therefore assigned to

a higher capacity unit with HEPA
filtracion of the exhaust gases. In May»-
1965, an improved unit was tested.

The temperatures developed were too
high for the structural integrities of the”
salamander and filter units. Work ordeéx
were placed to construct a heavier-gage,..
stainless steel unit and to purchasea
ceramic air filter. The new unit (Fig 5-8.
with prefiltration of exhaust gases was ™
completed. Major difficulties in adjusti.
the combustion air were eventually .
resolved, and the unit was used to
incinerate the TBP/TCP; vacuum pump
oil; lubricating oil; and in brief tests,  »
surgical gloves, PVC gloves, and pieces ¢
old tires. Generation of the TCP/TBP
was phased out in the late 1960s, but
other organics continued to be rec

C@ |
for incineration.
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In the early 1970s, vacuum pump oil
was the main waste incinerated. Records
indicate that this effort continued through
sSeptember 1972, after which the
salamander operations were at a standstill.

Design efforts continued.

COTTON PLUG FILTERS

An article by Baylis of Chicago
water treatment described using cotton
plug filters to indicate turbidity in filter
effluents. The cotton plugs filtered a
small stream of the filter effluent, then
were ashed to obrtain the weight of solids
entrapped. Baylis had figures as low as
0.03 ppm on his filter runs. The units
were installed on the DP-35 filters in
October 1961, and the first month's
results indicated a level of 0.65 ppm in
the east filter and 0.771 ppm in the west.
Over the next five months, during which
the two filters treated abour 1,000,000
gallons and were backwashed several times,
these values varied from 0.65 to 1.778
ppm for the east filter and 0.377 t0 1.815
for the west. Tests at the end of the first
year of using the cotton plugs seemed to

indicate no permanent degradation of

the filcer beds.

ADDITION OF A GRIT CHAMBER

In the first years of operation of the
DP-35 plant, Christenson expressed the
need for an effective grit chamber (see
Fig. 5-9). As proposed, the chamber
required several modifications to make
it safe and efficient. Construction began
in April 1960, and it began operation
on October 14, 1960. Numerous
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Fig. 5-8. Improved salamander incinerator.

shortcomings were corrected into
November 1960. Using the grit chamber
reduced sand and grit accumulations in
such operating units as the raw waste

sump and storage tanks.

THE SNAKE PIT—TUFF
PERMEABILITY STUDY

Christenson, Thomas, and Fowler
were interested in the filtering ability
and ion exchange capacity of volcanic
tff. The Deep Pit Permeability Study
was initiated for the Area T location just
west of DP-35. For this study, a pit
6 fr wide x 12 fi long X 30 ft deep was
excavated at the northeast corner of
absorption bed number one, the southwest
bed of the four (Fig 5-10). Excavation

of the pit, which became known as the
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LOS ALAMOS SCIENTIFIC LABORATORM®
UNIVERSITY OF CALIFORNIA
i

LOS ALAMOS, NEW MEXICO
OFFICE MEMORANDUM

10 John P~lten, FPngineering Department DATE: February 1, 18°0 =
L8

FROM : C. W. Chriptenson, Group Leader, A.7

SUBJECT: GRIT CPANRER AT PLDG, 35, TA-21 b

sympoL : H~7 | -
-

The inmatalletion nf the grit chemher ham hoen kickad around
for poma time. TFiret it wnw delayed for lack of money, then »

we inatatled some new aquirment which looked like it wonld
elimipnte tho neaed for the grit chamher.

Mat {t sppescn .
that we meat have thism job rerctivated, The saccnrnlntion
of grit at smeveral points in the plant prenmentm many ceporating -
difficultiex, '
iz,
It 48 requented, therefore, that Lab. Job Mo, 2189, FPrint Fo.
Fng~C-2290.2 be accomplished am scon as possible. -
Original Signed by a

C. W. CHRISTENSON
Co W, CHRISTFRION

CrC:lbg
ce: T. V.. Bhipman, H-DQ -
B-7 Filem<«—
AFTROVED: -
J/") / .3 1cece, .
Y LTRAITRER

flenlth Divimion Leader

s

Datm: __ 2 - [/ - 6T

Fig. 5-9. Clwistenson memo regarding grit chamber need, February 1960.
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~snake Pit” because of visits by a few
wninvited crawlers, was completed in
December 1959, Horizontal test holes

.cre drilled in February and March 1960
Lo ~everal levels in the south face of the
pit extending under the absorption bed.
The cores were taken for study, and in
June 1960, porous cups were installed in
the holes (Fig 5-11). The study was
meant to determine the rate of movement
of moisture through the tuff and the
aility of the tuff to remove radioactiviry.
A vacuum applied ro the porous cups
would permit collection of liquid samples.
Lab section personnel did bench studies
of the tuff core by using 6-in. diameter x
12-in. tuff cores for over a year. They
investigated removing various
radioisotopes and nonradioactive metal
ions and methods to remove the
accumulated radioactivity from the core.

Trial runs were made on the porous-
cup vacuum systems in June 1960. and
about half of them collected ground water
with gross alpha activity varyving from 3—
1600 cpm/mL, much higher than
anticipated. On Julv 6, 1960, all DPW
raw waste was diverted to the southwest
absorption bed, and after fifteen days.
some 100,000 gal. had been applied.
Alpha activity of the applied waste was
about 50 cpm/mL, but some samples
had activities of abour 2000 cpm/mL.
Plutonium was being moved through the
tuff, and previously bound plutonium was
being released. Apparently some sample
cups intersected fissures in the tuff
providing results that in no way confirmed
the lab ruff-core studies.
On August 1, 1960, tap water—

tead of raw waste—was discharged to

Fig. 5-10. A pit for the Deep Pit Permeability Study.

GRQUND TUFF

378" STAINLESS
PLAGED WITH AIR

STEEL TUBING
\  PLasTIC ;
\ ELECTRIGIANS TAPE '

.TYGON TUBING
FVACUJM RELEASE

® \ H /
~ ! 7
i -
e
oW
)|
.
s \ { : /
POROUS CERAMIC CUP \ UNDISTURBED 1 178" ALUMINUM
MANUFACTURED BY y TUFF \ CONDUIT
COOR'S PORGELAIN ‘RySBER "VAGUJM HOSE
AVG. PORE DIAM—13 TO 2 STOPPER

MIGRONS
APPARENT POROSIYY—22%
PERMEADILITY—& 70 8 MILLI-DARCIES
3UBBLE PRESSURE—2I TO 32 p ¢.i.

Fig. 5-11. Installation of porous cups.
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Vacuum EXTRACTION IN TUFF:

As a follow-up on the Deep Pit Tuff Permeability Study, a series of laboratory
experiments were run using the same sype porous ceramic cups now placed at levels
Sfrom G ft to 28 ft in the pit at DP West.

The results of these experiments, in which both raw DP waste and plutonium-
spiked tap warer were used, indicate that a high percentage of plutonium-239 is
being retained in the ground tuff and the cup surfaces at high pH values. At pH
levels of 2.0 and less, about 50% of total activity passes through the filter media.
This suggests that the plutonium valence changes from +4 to +6 with lowering pH.
The higher valence plutonium has been demonstrated here and elsewhere 10 be less
susceptible to absorption, adsorption, and ion exchange than the +4 state. As this
valence change is a reversible reaction, with the plutonium +4 more stable, the

retention of plutonium in tuff may be dependent on the acidity of applied waste.

the absorption bed until 135,000 gal. had
been applied. Moisture readings indicated
48.5% moisture at the 6-ft level decreasing
to 22% at the 28-ft level; acrivity and
solids were being moved downward.
USGS personnel believe that all movement
was mainly through cracks or fissures.
Because of the disappointing dara. weekly
composite samples were discontinued on
October 5, 1960, and testing was
suspended while deeper test holes were
considered. Personnel believed that if the
pit was deeper. cracks and fissures might
not play as major a role in water transfer.
A plan was drawn to deepen the pit
another 45 ft, but the work was never
done.

In December 1960, 27 samples of tuff
from the pit indicated an ion exchange
capacity for cesium-137 removal that
ranged from 0 to 3.4 milliequivalents per

100 g of tuff. If plutonium exchange

—

o

capacities were similarly low, pluron™

’

would likely readily migrate throughe
the tuff. -
In January 1961, five 100-ft dec
vertical holes cased with 2.5-in. plastﬁif
pipe were drilled along the edge of the
absorption bed, four on the north faq,
one on the south, for a study of moist:
travel in the tuff. "
The lab staff actempted o resolv&
some of the erratic results of the field ¢
study. A few paragraphs from the Ma
27, 1961, progress report to Dr. Shipm
are quoted in the gray box on .
this page. -
In July 1961, raw waste was agair;
diverted to the southwest absorption b
and in August 1961, tap water was add?

at 5 gpm. Moisture readings verified

that cracks and fissures were the s

factor in warer travel. Christenson

assembled the data on the analyses of ™
the pit samples (>900 analyses. chemicd¥
and radiochemical) for discussion at the,,
Second AEC Working Meeting on
Ground Disposal of Radioactive Wastes
at Chalk River, Canada, September 26—
1961. Daily sampling at the pit was
discontinued in September because of
maintenance problems, but subsequentljw

L2

no further samples were collecred.

ADDITION OF DPE WASTES

In the 1940s and 1950s. wastes from”
DPE were routed to the two absorption =
beds in Area U. The primarv contaminan

in the waste to the beds was polonium-

"
W
R

W

210, but some actinium-227 waste
discharged to the beds in 1953. In




DPE personnel prepared DP-209 for high-
temperature chemistry research, and H-7
had an automatic pH neutralization
«stem installed. To handle the liquid
wastes, a pumping station, DP-223, was
constructed at DPE with a 3-in. diameter
steel line extending to DP-35. H-7
installed a storage tank for these wastes at
DP-35 with piping to permit discharge for
wreatment or for disposal to the canyon.
On January 26, 1965, the first wastes from
DPE were received at DP-35. The wastes
were generally low in radioactivity, and a
high percentage of them were discharged
untreated to the tile field until August
1967, when they were diverted directly

to DP Canyon.
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mproved source preparation facilites
were constructed for CMR-10 at the

east end of Pecos Drive; the first

building/laboratory was completed in 1951.

The site was labeled TA-39, Ten Site
Laboratory (from CMR-10). CMR-10 was
dissolved in January 1955, and K Division
reactor development moved into the site.
One of CMR-10’s early projects
at Ten Site was preparing kilocurie gagmma
sources of lanthanum-140. The group,
under John W. Schulte, provided four
50,000+ gal. concrete storage tanks,
TSL-10, to contain the wastes from the
processing while the major sources of
radioactivity, barium-140 and lanthanum-
140 (Appendix L) decayed to a level
permitting release to the environment.
However, it soon became evident that as the
barium-140 and lanthanum-140 decayed,
the content of the much longer-lived .
strontium increased (Fig. 6-1). Wastes with
excessive levels of strontium-90 were
discharged to the environment with the
expected undesirable effects (Fig 6-2). To
correct this situation, Group H-7 studied
methods to remove radiostrontium from
the waste. Bench-scale tests of a phosphate
coagulation process and a lime-soda
treatment were made. Personnel decided
that a small water-softening plant using an
Infilco Corporation 2-gpm Accelator™ —
which had originally been purchased
for studies of treatment of DP wastes—
would be adequate to treat Ten Site wastes
(Fig. 6-3). However, as waste volumes and
activity levels increased beyond estimates
and as laboratory bench studies of ion
exchange indicated that this process using
high-capacity nuclear cation resins would

be more efficient, the group decided to

2 TN A |

abandon chemical softening :swp
ion exchange treatment. One facr‘
favor of this decision was the low c:

of the Accelator™; it would have ™
replaced with a much larger -

unit. Problems with ion exchange’

. were unresolved:

* the single valence phase of
the resins in which to operaw
sodium* or hydrogen; -
* whether to operate the colum:
to hardness or strontium
breakthrough; -
* whether to discard resins aftegy
breakthrough or regenerare; -
* the process of regeneration,
if this option is selected; and™
* how to treat or dispose of thess
highly radioactive regenerant.

Bench-scale studies by Pa

Hutchinson and the H-7 laboratory
personnel (W. M. Webster) were inwe
He determined that the ion exchangy,
process would be used and that a trea
rate of 10 gpm would be adequate. il
result, a mild steel column of high-J*
cation exchange resins was installed j,
southeast corner of the filter buildin“
TSL-7. These resins were to be regen
with sodium chloride. However, du™
construction and early operation of m
system, continuing bench work indic:
that higher efficiencies were obraina ;
operating in the acid phase using sixT
nitric acid to reduce pH of the raw vie
to abour 3.0. "
The carbon steel column and
appurtenances were replaced with st
steel units within a few months, and*:
new plant, after shakedown im.:ra
beginning March 1955, went into

E
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Charles Reynolds, ENG-4 June 1, 1954
John W. Behulta, CMR-10
IBSTALLATION OF WASTE TREATMENT EQUIPMENT AT TEN SITE

QR-10-507 55/

I bhave looked over tha design vhich should be submitted to you this week
by the ARC Industrial Wasts Treatment section. Although the propossl is
more elsborats than ve had considared earlisr, I belisve this equipment
vill be edaquate for & varisty of uses in Justifying the expeunse.

Tha history of this problem is briefly es followss

m-tmmtuatmsiumyhmdtormwmhnur
urtil the Bale® gnd Lal4® agtivity had decayed to below tclsrance lsvel.
s quantities of Br®® and 8r™, with half-lives of % &ays aad 20 years
respectively, are of insignificant concentrsticn initially but are substan-
t1a11y more than we bad anticipated im the Ba’4? ghipemrts. Eowever in
8ix nonths to a year, the activity comtributed hy the stromtium isotopes
whunﬂu%dthmsmu%m\vﬂnmw
short half-1ife of 12.8 days far the Be?49.14349 ghain and the lomger half-
lives for the stromtium isotopes. Comsequently, at times, the water dumped
cn the basis of the Ba**® tolerance actually exseedsd the 8r%%,% tolerance.
If this practice 1s conmtinued, thare would be a hazardous cocmcentration
scoumilated in Mortanded Camyom. The imstallation of the DIR-P resctor at
Ten 5ite also means that astivities with lower tolerances than Fal®® y111
be sccumilating snd for vhich sous dispossl system will lave to be provided.
The proposed plan could slso be used for prossssing suah wvastes.

To asquaint you wvith the rslative psrmissible comcentratioms, I have ine
¢luded ths following tabls as a means of pointing out our problem.

Tolerances
b Npnd 8r8® sr®
Total Body Burden 5 u curies 2 1 curiss 1l u curie
Adr (average intake) 1.3x10% d/afm® 4.hx10% afu/m® b.b x 10° d/n/nd

Water (sssums 2.2 liters/day) h.b x 10° &/mf2 1.5x10° a/n/t 1.3 x10° a/mfi

I would like to see this Job concluded satisfagtorily, since this storage
problem has plagued us for scme tims. We would sppreciate vhatsver you can
do to get this going. There will be no Bal4® shipments dus st Ten Site before

July 1%.
T et imnt vy

1 R |
B R NN TN GRS

Jolm W. Scimlte

JW3:ec e eam

e,

ce! C. W, Christensan o

St s e RSN N e ot e - A W e

a ’F ig. 6-1. Schulte memo hregara'ing waste rreatment tqm'};mtnt installation at Ten Site, June 1954,
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5-28-54

TO: DEAN LEYER

Measured by pocket pedometer, while following the wanderings of the

FROW: Jack W. Aeby and Tony Garcia -
| _
| SUBJECT: Liore digging in canon lortandad.

2

from the backside of the fence. In our previous digging/ we never struc

water, but this time we struck water at about 30 inches ané hit rock-
bottom at about 37.5 inches. We took a sanple from the bottom of the
; hole, which of course had to be brought up through the water, which by
| this tine had risen to a depth of about 12 inches. Also we found out

! later that this was highly contaminated water that had been dumped the
: day before inadvertantly and without our knowledge. We are not sure

) of the accuracy of this sample #9 on account of trzis, but it does seer
i in line with our other results reading 149.9 c¢/m/g. This then would
be the bottom most sample and should be added to the other series. It
was of hard clay and consisted of azbout 2 2 inch layer just above the
rock bottom.

E stream, it was found that the first hole we dug was approximately 200 y¥
!

The second hole we dug was about 550 yds. from the fence, jmst 50 yds.

‘ betiieen the contaminated dump and Ten-site mesa, At this point we were
; able to dig Cown only about 12 inches/{ before stricking a rock bottom.

sample #13 read 198.2 c¢/n/g. The surface was sand and the 5 inch sa
a mixture of humas and sand.

The water which was dumped came from tank T-4 on which we have several

findings on the T-4 samples., T-4 contained very old material and
halflife studies are being continued on the samples of water taken in

halflife matefial being present, apsroaching some combination of the
halflives of Sr 89 and 90.

o

™

e

L

betore the Ten-site stream joins the mein stream coming from the canon *
L

Again, Just above the rock bottom was a layer of clay, from which we took

a sample. This sample, #l1l reads 770.3 c¢/m/g, and was taken about 10 ing

down, Sample #12, at a depth of § inches, read 419 c¢/m/g and a surf‘
~ W

sarmples, and the water samples that we took from our hole agree with the

the canon. Present results seem to confirm the suspision of rather long™

E2d

| We followed the main stream down toward the rio Grande for about 1 nile
ﬂ only to discouver that for all of this distance the stream travels over
5 rock. Also there is no evidence that the water entering this main streaces
! comes from the Ten-site stream. And 1t would appear, that unless sudden

j and rapid runoff occurs, to carry surface contamination into the main
stream, that all the contamination from Ten-site éumping is trapred in

the soil before it r-aches the main stream about 400 yds from the fence.

It seems then, that in the light of the future reactor program, and the

possible necessity of fencing in most of this area, that a smdil amount

of hulldozer worlz, to stop surface contamination entering the main strear

during hezvy runoff, would be considerzbly cheeper than the present rro-

rosed sump.

: . Jack V. deby
i lony H. Garcia

Fig. 6-2. Memo from j. Aeby and A. Garcia.

L
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operation. It consisted of one 16-in.-
diameter column, 8 ft high and containing
5 fr* of high-capacity cation exchange resin
Nalcite HCR). A dilute acid feed tank, a
spent regenerant tank and a sludge storage
rank were included (Fig. 6-4). The first
official run (a run is the treatment cycle
done berween regenerations of the resin)
of about 6,000 gal. was completed by June
10, 1955. Gross beta—gamma activity in
the raw waste varied from 3350 to 12,700
Zpm/mL and in the treated effluent from
01 to 203 dpm/mL.

Flow to the raw waste storage tanks
increased significantly ar this time,
permitting inadequate decay time. Wastes
were treated that were 10 to 20 times -
more active than thar for which the plant
was designed. Lead-brick shielding of
the column and the spent regenerant
tank was constructed. but operation of
the system, requiring nearness to the
equipment, resulted in operarors
accumulating excessive radiation exposures
{Appendix M).

Various methods of operating and

regenerating the column, various
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Fig. 6-3. Early plan, waste rreatment, T-35-7.

[wasn waten une—7

«n concentrations of HNO,, for both

. acidifying raw waste and regeneration,
and various methods for trearment of
spent r'egeneranr were attempted. Because
of high flows of raw waste to the storage

. tanks. overnight operations began as early

as Run 2 (Fig. 6-5). Nine runs were

completed in 1955 by Hurchinson,

generating the following data.

REGENERANT LINEDT
h :A" /LL
,:(f;:fﬂ UOUID LEVEL ELECTRODHS
]
P
: YE_‘
REs )
INPLUENT COLUNN
SOLENOI
vaLve
AR LINE
X + 2
H 3 d
1 WATER ]HJ Y
WETER *INT X-q i
'/" REGENERANT —' errLuEnt’
TANK % SOCENOID ACIO FEED
vaLvE YANK
l KA aﬁ-«l——

SAMPLING COJr
FFLUENT DrgcHance Liveg |

: [~ORAN_TO SLUDQGE HOLDING TANK— .
____7RAW WASTE FROM STORAGE TANKS ~ /7 B

Py R
JFLANY ORAIN

Fig. 6-4. The ion exchange process, TA-35-7.

Average treatment rate

-1 10 6 gpm

Total treated

2560 to 12,350 gal./run

a Raw waste strontium-90

560 to 32.700 + dpm/mL

. Treated waste strontium-90
oy (T —

1.5 to 965 dpm/mL

&
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The four storage tanks of TSL-10

Lig. 6-6) were designed as T-3, T-4, T-5,
nd T-6. north to south. T-3, -4, and -5
.alve status. The waste was pumped to
1'SL-7 for treatment, and treated wastes
were discharged to T-6 or to Ten-Site
Canvon, a branch of Mortandad Canyon.
The T-6 water was also used in the large
air hilters of TSL-7, and evaporation from
“yese units was a significant waste disposal
_peration. On the weekend of February
11-12, 1956, the entire contents of T-6
were discharged to the canyon because of a
line break, and in early October, T-3 and
I~4 were full and overflowing,

[n late 1956, K Division, the

aperators of TA-35, decided to switch
“v rap water for the filters to reduce
maintenance problems, and all treated
wastes had to be discharged to the canyon.
requiring a higher level of treatment than
had been necessary for using the waste
in the air filters. The tank farm, which
K Division had operated, was turned over
1 H-7 in February 1956.

A SECOND COLUMN IS ADDED

In August 1956. Christenson
requested construction of a second ion
exchange column (Fig. 6-7) to improve
the effluent from the plant, and the
division leader, Dr. T. L. Shipman,
approved the request. In 69 runs (with
69 regenerations), about 504, 600 gal. had
been treated through the single column.

The new column was added in early
1957, lead shielding was provided. and
a concrete platform with a heavy-steel

stirring device and crane were constructed
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Fig. 6-6. Ten Site Plant pump house.

outdoors on the southeast corner of TSL-7
to mix the precipitated spent regenerant
sludge with cement (Fig. 6-8-6-10).
Beginning with Run 70 in early 1957, the
columns were operated in series. Octyl
alcohol was added daily to the tops of the
columns to control foaming,

Because of the high gamma radiation
at the columns, even with the lead-brick
shielding, a system of chemical treatment
within the storage tanks was developed.
Ferric sulfate (Fe:(Soi)J), sodium
carbonate (Na:COj), sodium hydroxide
(NaOH). and calcium chloride (CaCl,)
were added to a tank and the contents for
mixing and were recirculated with the feed
pumps. The process was successful
as a pretrearment method in reducing
radioactivity, but large volumes of sludge
accumulared in the bottom of the tanks.
In the last quarter of 1957, 100,000 gal.
were treated in this manner. Results for

the vear appear in Table 6-1, and a brief
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John Bolton, Englneering Department August 7, 1956
T. L. Shipmsan, M.D., Health Division Leader
C. W. Christenson, Group Leader, H-7

INSTALLATIOX OF ADDITIONAL ION EXCHANGE COLUME AT TA-35 LIQUID
WASTE DISPOSAL FACILITY '
H-7

Because of the increase in activity of the wastes produced at TA-35, it
bhas become necessary to install a second ion axchange colwmm in ordsr to
decrease activity in the effluent to ths lesvel recommendsd by ths AEC.
Recent experimental work at TA-45 ind{cates that the addition of stablse
strontium to the effluent from the present column and subsequent passage
through a second column produces an effluent which meets the AEC require-
wents, .

The second column will be ezsentially the same as the first with similar
piping comnections to the acid tank and spent regsmerant tank, For
parposes of sconozy in operation, I recommand that it be 18" in dianeter
as compared to the present 14" diamster column., 1 will be happy to
furnish further details when needed.

Driginal Signai by
G 'N. CHRIGTINSON

C. W, Christenson

CWC/1bg
€C: T. L. Shipman, H-DO ~ft—r"@K
H-7 File
</ L
,/“;//(’ L — //’_'__/

Fig. 6-7. Request for second ion exchange column for TA-35, August 1956.
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Fig. 6-8. A second column at TA-35. Fig. 6-9. N. W Weeks at the Plant Controb. Fig. 6-10. Mixing sludge with cement, TA-35-7.
il
Total gallons treated 465,850 ]
. , . . . gallons recirculated 35,460 .;
history through early 1958 is provided in gallons discharged 430,390 i
Appendix N. Appendix O, a memo from Operating cycles 6
R. G. Thomas, shows the high activity average volume (gal.) 29.100 -
) ‘ maximum volume (gal.) 61.500
levels in the area. minimum volume (gal.) 7.900 l e
A few items of interest that occurred Raw gross beta (total curies) 32.08 -
. . le (c/m- 9.62
with the two small-column shielded plant average per cycle (c/m-mL) 2.620_ T
maximum per cycle (¢/m-mlL) 12.56" |
were the tollowing. minimum per cvcle (c/m-mL) 1.870
* Manually controlled acidification Raw strontium-89 + strontium-90 (rotal curies) 2.55 -
’ R average per cvcle (¢/m-mL} 765 l
of raw feed began on November 23. maximum per cycle (¢/m-mL) 27100 |t
1956, in Run 63. At Run 68. minimum per cycle (¢/m-mL) 251 |
Februarv 10. 1957, the svstem Final gross beta (rotal curies) 2.33 ~
‘ ) ’ ‘ average per cycle (¢/m-mL) 580 il
was automated. maximum per cycle {¢/m-mL) 2713
* Series operation of the two columns minimum per cycle (c/m-mL) 133 -
f d for Run 70 Final strontium-89 + strontium-Y0 (roral curics) 0.24 '
was nrst used for Kun on average per cycle (c/m-mL) 71 ™
February 27.1957. maximum per cvcle (¢/m-mL) 377
. . minimum per cvcle (¢/m-mL) 6
. The maximum radla[lon on contact P - s
o th N A % gross beta removed 93.1 -
with the outer surtace of a column % strontium-89 + strontium-9) bera removed 92.9
(unshielded) at I fc from the top % strontium-90 of strontium-89 + strontium-90 in raw, -~
was 15 rem/h. From intermittent sampling 10 to0 25 ‘
* On August 11, 1958, a break in strontium-89 - MPC in drinking water (c/m-mL) 34.8
f L h strontium-90 - MPC in drinking water (¢/m-mL) 0.4
a force main from the pump final strontium-89 ¢/m-mlL. avg. 58.5 -
building to the filter bui]ding ratio with maximum permissible i
. concentration (MPC) 1.65
was discovered. Thousands tinal strontium-90 ¢/m-mL ave. 12.9 -
of gallons of wastes from T-5 ratio with MPC N

and T-6 were lost to Ten Site

Table 6-1. Ten Site operation summary, 1957,

i
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Canyon through a storm drain before

the break was discovered.

* During transfer by air pressure of nitric

acid from a 13-gal. glass carboy to the

acid holding tank used for column

regeneration, the carboy split open and

spilled about 6 gal. of acid on the floor.

Sodium and calcium carbonates were

used to neutralize it before the area was

washed down.

* Through 1957 and 1958, the two
columns operating in series treated
815,000 gal. Average treatment rate
was 3.1 gpm with runs ranging from
10.000 to 80,900 gal. “The toral

volume treated by the nwo columns

from February 1957 to June 1960 was

1.454,000 gal.
* A sump pump rated at 10 gpm was
added to each of the 50,000 gal.

storage tanks to permit discharge from

anv tank to the treatment plant or the
air filter washing system.

* An air diffuser was installed in the
bottom of Column 1 in June 1958 to
improve backwashing and displace
entrapped air. v

* On May 22, 1959, because Column 1
had become too radioactive, all of the
resin in the column was removed and
replaced with new resin.

* Extremely heavy waste flows to the
storage tanks began in Julv 1959 and
the plant operated seven days a week.
After weeks of searching, operartors
discovered an open tap on a water
line under a lab bench in TSL-2 on
August 21, 1959.

During the first five years of the ion

exchange treatment, Paul Hutchinson and

several chemists of the lab section operated

’

hundreds of bench-scale tests to reso
many of the unknowns. These quest
included the following:

* the possibility of the use of
clinoptilolite or other clays for
ion exchange;

« the most efficient nuclear resir.
the marker;

« the relative efficiencies of
upflow versus downflow throu
the columns;

* whether parallel or series opera
would be most advantageous;

* the optimum pH of waste fed
to the columns:

* the best method for controlling
foaming of the columns; and

¢ the optimum method for chem
treatrment of spent regenerant.

Some of the resolutions of

Hutchinson’s studies were that

* column influent should be
adjusted to a pH of 2.5 10 3.0
using nitric acid:

* series operation of the
columns was necessary for the
decontamination required:

* stable strontium (nitrate)
should be used in chemical
treatment of spent regenerant
to improve precipitation of the
radioactive strontium;

* octyl alcohol should be poured
in a thin layer on top of the
columns to control foaming;

* jon exchange capacity of clays t
was too low to warrant its use:

o the nuclear resins sold by Nalci
Dow. and Rohm and Haas had
high capacities and adequate

physical properties.



Fig. 6-11. Proposed waste treatment facilities ar TA-35.

THE NEW 50-GPM PLANT

In early 1958, larger ion exchange
columns preceded by a continuous
chemical precipitation system were
evidently necessary to improve safery and
reduce discharge radioactivity levels.
Christenson and Hutchinson worked
with ENG-2 on preliminary plans for the
new plant estimated to cost abourt
866,000, and Christenson reported their
completion in a memo to Dr. Shipman
on January 13, 1958.

Among the considerations in the
design of the new plant was K Division’s
construction of a new plutonium facility
in TSL-2. Also, the new molten
plutonium reactor, LAMPRE I, was
nearing operational status. Processing of
its cores could result in some plutonium
and mixed fission products in waste

treams. As demonstrated at WD-2 and

DP-35, plutonium wastes are most
efficiently removed by a physical—<hemical
process. The question arose as to whether
the alpha wastes should be kept separate in
storage and treatment from the beta-
gamma wastes, but cost considerations
prevailed, and no attempts were made to
keep the wastes separate. The group also
assumed that a building would be
necessary to house some equipment and a
lab, and a survey of unused LASL facilities
produced a building at TA-16. An
engineering estimate on April 24, 1959,
revealed an increased cost of $107,525
(Laboratory Job #2102). This level of
expenditure was unacceprable, and efforts
began to find avenues to reduce it. No
additional buildings were included. The
system (Fig, 6-11) was composed of three
chemical feed tanks and an acid feed rank
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chemical waste treatment plant.

Raw Feed
Maximum |Minimum | Weighted average

pH- 9.8 0.9 3.9

Conductivicy 3500 33 573

Total Hardness {ppm) (as CaCo3) | 160 56 113

Calcium (ppm) (as CaCo3) 90 25 62.7

Magnesium (ppm) (as CaCoy) 99 0 47

Sodium (ppm) (as CaCos) 3120 890 1530

Gross beta {¢/m-mL) 10.624 2764 7100
Radiostrontium (¢/m-mL) 271 53 137

Column 1 Effluent | Column 2 Effluent
Max. |Min. | Wt ave.lMax. | Min. i Wt. ave.

pH 72 |20 (4.2 30 | 1.7 |26
Conductivity 165 [40 92 225 |50 197

Total hardness (ppm) (as CaCO:)[90 {27 56.3 {60 14 |46
Calcium (ppm) (as CaCO3) 50 |10 37 40 0 24
Magnesium (ppm) (as CaCO;) (40 |8 20 29 |4 |21
Sodium (as CaCO.) 2800 (860 {1490 (2640 | 82.5 | 1320
Gross beta (¢/m-mL) (2734 1442 {900  [1936 {392 |685
Radiostrontium (¢/m-mL) ‘40 1 13.7 121 1 27

Table 6-2. lon Exchange Treatment - New Ten Site Plant (50 gpm ):

Composite Analysis 16/13/60-1/1/61.

Total ion exchange rrearment (gal.) ~19.357

Toral operating howre 218.7

Raw feed pH is adjusted 1o 2.3-3.5 betare applicurion to the columns.
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inside TSL-7; a floccularor tank: n

50-gpm ion exchange columns anc

regenerant tank buried outside ala

east end of the south wall of the b
and a 25,000-gal. sedimentation ta
obtained from TA-21, buried abou.
halfway between TSL-7 and TSL- 1
existing sludge storage tanks. 1,000
toral capaciry, were incorporated int
plan, and the old two-column plant
southeast corner was abandoned in -
save decommissioning dollars. All a
piping and tanks in contact with aci
stainless steel (Fig. 6-12).

Through May and early June 1¢
various units of the plant were check
with tap water. Actual waste treatme
through the ion exchange columns b.
on June 13, 1960, using supernatant
the 25,000-gal. tank as feed. Treatmc
satisfactorv. The method generally us
involved chemically treating wastes fr
50.000-gal. storage tank with dischary
the 25,000-gal. sertling rank: treating
settling tank supernarant through the
columns; and discharging to the cany«
To permit close control of operations.
chemical treatment and ion exchange -
usually done in separate sessions. Sorr
typical early data appear in Table 6-2.

Many breaking-in problems were
encountered and remedied as soon as
possible. Three of the more serious we
the tollowing.

* Leakage around the bolted tops ¢
the ion exchange columns. whic
corrected by replacing the 0.25-1
thick Teflon cover gaskets with
0.125-in.-thick gaskets.

* Failure of the vertical. submergec

discharge pump on the 25.000-g



buried tank. The impeller was
completely plugged with ferric
hvdroxide/calcium carbonate
precipitate. Cleaning restored the
tull capacity of the pump.

* Development of pinhole leaks in the

ferric chloride chemical feed tank.
The tank was emptied and cleaned,
and the holes were welded shut.

With the new plant, overflow concerns
- overtime operation requirements
Jiappeared.

Because of the limited capacity, 1000
wal.. of the spent regenerant tank and the
need 1o prevent diluting the regenerant, air
pressure—rather than movement by tap
water—was used to empry the columns
ind transfer the acid regenerant.

By the end of March 1961, all the
storage tank wastes were treated, and tank
levels were at a minimum. LAMPRE 1
would soon start up, and large waste
volumes were expected. Flows increased
tor a few months, but no problems
developed in treating it. and by the middle
»t August, the storage tanks were again
vmpty. Flows then decreased to low levels,
and treatment did not become necessary
until April 1962, when

* 110,100 gal. of waste were treated

chemically and

* 90,150 gal. were treated by

ion exchange.

Flow volumes remained much lower
than usual except for a few instances of
TSL-2 cleanup operations and system
malfunctions. Raw wastes were generally
much lower in radioactivity, and
unintentional flows of tap water reduced

these levels further.

On July 26, 1963, 40,800 gal. of a
dilute waste were pumped to TA-50 from
T-5, the first Ten Site waste not treated at
Ten Site, and the 50-gpm plant was put
into a stand-by status. During its three
years of operation, it treated 1,533,000
gal. of waste by physical—chemical and ion
exchange systems. Table 6-3 provides data

on its first few months of operation.

T

CHAPTER STX

Date Type Volume Composition
(gal) of raw
feed (cpm/mL)

Composition
of treated
waste (cpm/mlL)

gross beta strontium-90 | gross beta [strontium-90
6/13/60 | chemical 25,300 |22,540 | 304 21,456 280
6/15/60 | ion exchange | 22,740 9,400 | 216 488 1
6/16/60 | chemical 22,740 |40,285 4,415 245
6/21/60 | ion exchange | 48,450 |10,624 | 245 642 5
6/24/60 | ion exchange | 95,560 13,960 | 252 545 5
8/23/60 |ion exchange | 76,260 |52,480 | 384 2,356 192
8/24/60 | ion exchange | 120,963 5,126 | 220 392 5

Table 6-3. Early operating data, 50-gpm plans ar TA-35-7.

TRANSFER TO TA-50

From 1962 to 1963, the new
plant at TA-50 was under construction.
Itincluded a complete ion exchange
facility with:
* two cation resin columns containing
50 ft? of high-capacity nuclear resin
in each:
* 2 5,000-gal. storage tank for
concentrated nitric acid;
* an 800-gal. dilute (6M) nitric acid
storage tank:
* a large spent regenerant

treatment tank;

.
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Month Volume (gal.) | Treatment
method

July 40,800 chemical

August 55,600 chemical

September 0

October 0

November 54,000 physical-chemical
systems and
ion exchange

Table 6-4. Firss waste pumped 1o TA-50
from Ten Site.

114

* two 5,000-gal. storage tanks for
sludges from chemical treatment of
spent regenerant;

» storage tanks for 50% and dilute
sodium hydroxide; and

* the necessary pumps, meters
and controls.

At Ten Site, pumps were installed

in T-3, 4, -5, and -6, and a force main
o TA-50 was provided. Depths in these
tanks were transmitted to recorders on
the control panel in TA-50, Building 1,
Room 116.

Tests were run on pumps, valves, and
control systems to determine whether they
were functional. To check the nitric acid
storage tanks, both for the concentrated
and the dilute acid, acid from 13-gal.
carboys was pumped into the tanks. Both
tanks, the 5,000-gal. concentrated acid
storage tank and the 800-gal. dilute (6N)
storage tank were constructed of mild steel
with complete polyvinyl chloride (PVC)
lining. Both tanks soon developed leaks,
and the supplier, Alpha Engineering,
attempted to repair them. Additional
cracks developed in the linings later and
both tanks were replaced with unlined
stainless steel units during the third
quarter of 1966; the 5,000-gal. tank was
replaced with a 4,000-gal. unit.

The first wastes pumped to TA-50
from Ten Site were so low in beta—gamma
activity that they were given chemical V
treatment only (Table 6-4).

The transfer of wastes to TA-50
continued unti} June 1981 when
decommissioning of the entire waste
storage and treatment complex at Ten Site

was scheduled to begin. This work was

-
s
)
part of a contract to remove abando
lines and structures funded under th
construction contract “Radioactive 1
Waste Collection System Improvem:
From the first pumping of wastes to

TA-50 in 1963 to the last transfer in

1981, 3,840,000 gal. of untreated

Ten Site discharges were transferred.
The radioactiviry of the waste had
decreased significantly through the ye
and by 1981, it was unlikely that
treatment was required.

In 1961, a small reactor test pit v
provided in 2 new building, TSL-29.
manage the expected radioactive liquit
wastes, a neutralization station, TSL—
and a set of storage tanks, TSL-31 {1,(
and 5,000 gal.) were constructed to th
south of TSL-29. The storage tanks h:

pumps to transfer the wastes to the inl:

" header along TSL-10.

In 1968, the Fast Reactor Core Te
Building, TSL-27, was provided to the
east of TSL-29 for the LAMPRE II
reactor, and its radioactive waste lines
were tied into TSL-41. The test facilicy
was never completed. Waste flows fron
both buildings were minimal with lictle
radioactivity.

In February 1985, both TSL-31
and TSL-41 were removed as being
unnecessary. TSL-27 is now the Nuclea
Safeguards Research Building, and TSL-
is the Gas Laser Building.

The force main from the TSL-10
storage tanks to TA-50, originally 3 in. i
internal diameter, had two sections
rerouted around new construction durir
the period of its use, and in one instance

because of the difficulty of obtaining



3-in. pipe, the rerouted section was
replaced with 4-in. pipe. In the first
decommissioning activity at TA-35, 305 ft
of the force main were removed, denying
any further transfers. Several other lines
were removed in 1981, but most of the
decommissioning—lines and structures—
occurred in 1984 and 1985. Because

of cover by pavement or structures,
intersections with utilities and significant
depth of burial, approximately 2,100 ft

of the line were left in place.

CHAPTER SIX
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1963-1583: RECENT

Many of Los Alamos’ Major Scientific Achievements
Come from its World Renowned Meson Physics Facility
LAMPF provided an exciting new facility for the expansion of knowledge

and application to human needs.

I swas named in honor of the late Senator Clinton P. Anderson

of New Mexico, a staunch friend of Los Alamos.
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fig. 7-1. The proton linear accelerator, LAMPE.

beam channel for an 8-MeV proton linear

n the late 1960s, the Medium

Energy Physics Division received

funding 1o construct a half-mile-long

accelerator (Fig. 7-1). The facility is

known as the Los Alamos Meson Physics
Facilicy (LAMPF) or, formally, Clinton P

Anderson Meson Physics Facility, in honor

of Senaror Anderson who was

instrumental in obraining the funding,

The facility was designed by Giffels and
Rossetti, Inc., of Detroit, ML, [1] and

constructed by Rutherford (injecror

building), Hensel Phelps (beam channel),

. ¢
and Brennan (Area A, Area B, dor
switchyard) among others. The fi.
run at 5 MeV was successfully con
on June 10, 1970.

Floor drains were provided alo
beam channels, at target areas, and
cooling water recirculation pumps.
Cooling water was continually deio;
by ion exchangers to limit the build
radioactivity. Cooling water system:
to be drained infrequently, perhaps
annually, ensuring that waste manag:
would be a minor problem.

For waste management, all floor
drains in,operating areas were piped t
buried 2,500-gal. tanks at the end of 1
beam channel just southwest of Beam
A. The tanks were provided with abot
17 ft of cover to ensure that radioactiv
at the surface was at background levels.
Depth indicators, interconnecting pipi.
and vertical pumps were included
(Fig. 7-2). The wastes were to be pumg
into tank trucks and hauled to TA-50
for treatment. In practice, however,
when the beam was in operation, waste
flow quantities were high and waste
radioactivicy was low. The high volume:
resulted from leaks in pumps, valves, anc
target areas; H-7 personnel attended ma
evening and weekend callouts. When hi
levels were indicated, H-1 personnel at
the site would call H-7. The H-7 persos
would report to the site and collect a
sample from the filled tank using a samg
tap on the pump. From the beginning
of operations and because of the low
level of radioactivity, the H-7 and H-1
representatives and the ENG Division
coordinaror at the site would connecta

hose to the pump on the filled tank and



cransfer its contents to the nearest
manhole on the sanitary waste sewer
wstem. This system ended in two lagoons
wvith surface areas of 1 acre each east of the
.te [3]. The lagoons had been designed to
be sufficiently large to contain all sanitary
wastes from the site withourt ever
overflowing. However, because of
numerous problems with the circulating
cooling water system and the discharge of
uncontaminated water to the sanitary
«vstem, the lagoons overflowed frequently,
particularly in winter when evaporation
rates were lower. Table 7-1 provides data
for the years 1985-1992.

THE NUCLEAR CHEMISTRY WING
OF MPF-1

While beamn problems were being
studied and resolved. W. C. Kruger and
Associates, Architects and Engineers, Santa
Fe, was designing a nuclear chemistry wing
to be atrached to the Administration
Building. The structure was primarily
offices, but it also contained four
chemistry labs. A pneumatic tube from
the accelerator to a chemistry lab was
provided to safely transfer irradiated
targets or “rabbits.” The highly radioactive
liquid wastes from analvses of the rabbits
were drained to a 250-gal. neutralization
tank in the basement where a sodium
hydroxide solution from a 200-gal. steel
dilution tank would automaticaily
neutralize the waste before it overflowed to
storage. The dilution tank was fed from a-
100-gal. steel storage tank for 50% sodium
hydroxide near the ceiling and from an
industrial water line. The neutralization

tank and the 3,000-gal. storage tank were
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Fig. 7-2. LAMPF waste storage tanks.

Year Discharge Beryllium-7 | Hydrogen-3 | Discharge Beryllium-7 | Hydrogen-3
from MPF 68| (Ci) (Ci) from lagoons (Ci) (Ci)
and 69 to to environment
lagoons (L) (L)

1985 | 1,600.000 9.5 86.5 9,520,000 0.1 6.7

1986 | 1,160,000 38.1 103.0 5,640,000 0.8 17.2

1987 | 759.000 90.6 89.9 4,109,000 0.3 10.9

1988 840.000 18.0 88.0 2,360,000 4.9

1989%| 912,000 2.5 82.2 12,700,000 0.07 25.0

1990 | 1,618.000 83.4 0.6 0

1991 | 1,158.000 4.4 0.1 0

1992 287,740 1.0E-4 1.2E-4 0

Table 7-1. Operating Data: TA-53 Waste Lagoons, 1985-1992.

*Last year in which there were overflows ro the environment,
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of concrete construction recessed in the
basement floor. High- and low-level
alarms and a depth indicator were
provided. Vertical wet pit pumps were
installed to transfer the waste to an H-7
tank truck in a loading area on the east
side of the building, or o a floor drain in
the basement that was connected to the
sanitary waste system for use when
radioactivity was very low. The liquid
caustic tank was filled as necessary from
a delivery truck at the loading pad. A
tank truck and the plastic 200-gal. Tuff
Tanks™ were used to transfer waste to
the TA-53 lagoons or to TA-50-2, but

the service was infrequently needed.

THE ION EXCHANGE
RESINS PROBLEM

The tap water used for beam and
target cooling was passed through ion
exchange columns to deionize it to keep
the cooling water radioactivity as low as
possible. In the beginning of operations,
Meson Physics (MP) Division contracted
with an outside company to replace the
resin cartridge. It was decided in late

1971, however, to flush the exhausted

resins into the radioactive waste collection

system. A three-way valve was installed
in the line near the two 2,500-gal. storage
tanks to divert all flow 1o a new resin
storage tank. This tank [2] was a verrical
cylinder 65 ft long, 28 in. in diameter.
with the 28-in. section abour 15 fi

below grade. It is designared TA-53-59.
A 12-in. steel pipe extended from the
28-in. section to grade. A 0.5-in.
compressed air line within a 2.5-in. resin

removal line was provided to lift the resin

. ¢
from the tank fo H-7 conainers.
H-7 engineer designed a system of
truck-mounted drums to separate
and resin, retain the resin in the dn
and recirculate the water back to th
storage tank, but the system was
never constructed.

After analysis to ensure that wa:
radioactivity was low, the resin remo
system was tested and determined to
effective. Resins were blown bevond
the collection devices into parking ar:
(C. R. King, J. C. Casados). Since
that test and probably because a resin:
separation system for unloading was r
constructed, the resin collection tank

has likely never been emptied.

THE MERRIMAC AREA
CHEMISTRY LABS

In early 1972, plans were completc
for managing relatively hot wastes trom
a chemistry lab in the Merrimac Area.
The lab. including a hot cell, was locare
in the shop and storage area on the
southwest corner of Beam Area A at
Building MPF-3. The wastes would be
produced from chemical analyses of
irradiated rargers. H-7 worked with
Bruce Dropesky, the principal chemist
involved in designing the facility. The
facility included the following:

* 2 100-gal. capaciry. horizontal
cylindrical storage tank for 50%
sodium hydroxide.

* 2 185-gal. rank for diluting che
sodium hydroxide.

* a 300-gal. neutralization tank
with mixer,

* a pH control system. and
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Fig. 7-3. Planned ficility 1o trear wastes from the Merrimac Area.

* a remotely operated valve on
the 2-in. drain line from the
neutralization tank (Fig. 7-3).
The valve permitted directing
tow to a pump for discharge to a tank
truck or to the floor drain on the
collection system of MPF-68 and -69.
The system was installed and pur into
operation in 1972
As programs developed. however,
most of the analvrical chemistry work was
completed at the labs in MPF-1 or at
TA-48. Tank-truck transfer of the waste

never becamne necessarv.

THE WEAPONS NEUTRON
RESEARCH FACILITY

In 1972.1973. and early 1974.
H-7 worked closely with personnel
of MP Division on plans to manage

radioactive liquid wastes from new

construction, the Weapons Neutron
Research (WNR) Facility. This
Department of Defense (DoD) laboratory
was constructed at the south end of a
beam line running south from the beam
switchvard at the east end of the
experimental area. Waste storage facilities
were to the east of the building along the
access road. Waste volumes were expected
to be low, and truck transfer to TA-50
would be the primary disposal mode. A
hose connection on the pump discharge
piping was provided to permit pumping
low-level radioactive wastes through a
temporary fire hose connection to a
sanitary sewer manhole. Original plans by
the LASL Engineering Division and MP
Division called for duplicate 4,000-gal.
steel tanks, 10 ttlong and 8 ft in diameter.
As finallv designed by the Architect-
Engineer Bernard Johnson, Inc., however,

the tanks became duplicate adjoining
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reinforced concrete units with an overflow
connection. Wastes from the 4-in. line
could be diverted to either tank; a vertical
wet pit pump was installed in each rank
with provisions to recirculate. mix, and
sample; and level gauges monirored the
depth (Fig. 7-4).

As in the waste management pracrices
at the storage facilities, wastes to the WNR
tanks were generally of low-level
radioactivity, and hauling was deemed
unnecessary. Instead, a fire hose was
attached to the pump discharge line and
extended to the nearest manhole on the
sanitary sewer system. [n this way, all
WNR radioactive liquid wastes were
wransferred to the sewage lagoons.

During 1983 and 1984, the Proton
Storage Ring (PSR) was constructed just
south of the main east—west road through
the site, La Mesita Road, and due north of
the WNR. For beam purposes. it was

,

along the west e&ge and connected
WNR beam line. Numerous floor «
for radioactive liquids were providec
within the ring and connected 0 a 1
line that drained to the WNR storag
tanks. This new connecting line wa.
constructed in accordance with a ne
philosophy, adopted under the 1979
Radioactive Liquid Waste Collection
System Improvements (RLWCSI) Pr
requiring encasement and continuou
monitoring for leakage of all buried
radioacrive waste lines. (See also Ch:
8.) Waste volumes and radioactiviry
from the PSR had also been very low.
During 1986 and 1987, the Neu
Scattering Experimental Halls, part o
country’s effort to intercept incoming
missiles (“Star Wars™), were construct:
adjoining and to the east of the WNR
facilities. The radioactive waste systen
serving the new facilities drained to th
WNR storage tanks through an encase
pipe-within-a-pipe, fiberglass-reinforc:
pipe (FRP) line. Assembling the FRP
system was difficult, but use of FRP w
required by the expected high rempera

of the wastes.

RLWCSI AT TA-53

The 1979 major improvements
project for the collection system includ
changes at the TA-53 waste storage tan
Drained concrete loading stations were
provided at MPF-1; MPF-68 and -69:
MPF-144 and -145. Instrumentation:
added to measure rank levels in all was
storage tanks. and wiring was installed

transfer this darta to an intelligent
muldiplexer (MUX), designated “MUX



H.” From MUX H, the information was
rransterred over telephone pairs to a
computer in room 114 at TA-50-1 where
~s Jata were recorded. Existing piping
wa not replaced with double-contained
pipe. and remote operation of storage tank
pumps was not included in the project.
Benveen 1993 and 1994, a program to
replace all MUXSs with programmable
logic controllers (PLCs) was underway,
and MUX H was scheduled to be replaced
with PLC-16.

A NEW RADIOACTIVE
WASTE LAGOON

From the first construction of TA-53,
expansion of the facilities was almost
continuous. New target areas with new
cooling systems were developed, new office
facilities were added, and the operating
and maintenance staffs grew. The volume
of sanitary and industrial liquid wastes
could not be contained in the two lagoons
and overflow occurred very early in the
Ristory of the site, in large part due to
lcaks in cooling water systems.

When the Federal Water Pollution
Control Act of 1972 and amendments
were promulgated and regulations under
the National Pollutant Discharge
Elimination Systern (NPDES) were
established, it became necessary to identify
Al liquid discharges to navigable streams—
basically all discharges to the environment.
Each discharge was given a numerical
designation, and the required chemical
quality was established in negotiation with
State of New Mexico and Environmental
Protection Agency (EPA) representatives.

Because the TA-53 waste lagoons almost

continuously overflowed, their outfall was o
included in the program. Effluent
sampling, analyses, and reporting
requirements were a continuing expense,
so H-7 and H-8 studied ways to return the
system to the original concept of total
evaporation. The eventual resolution was
construction of a third lagoon [3], about
1.3 times as large as either of the originals,
adjoining the original system on the south
side. The new lagoon had 6-in. sand
cushioning and was lined with welded,
reinforced hypalon sheets. Even with this
large additional surface area, however, the
third lagoon overflowed as soon as

it filled.

During this same period, H-7

and H-8 planned to improve managing
the radioactive liquid wastes and

perhaps prevent their discharge to the
environment. They eventually resolved to
use the newest (south) lagoon only for
radioactive wastes. This decision entailed
constructing new waste lines from MPF-
68 and -69 and from MPF-144 and -145
to the south lagoon using double-
contained lines and continuously
monitoring for leakage. Merrick and
Company completed the plans, and the
changes were constructed in 1989 [4].

For the main leg from MPF-68 and -69 to
a junction box at the head of the south
lagoon, 2170 ft of 4-in. gravity line
were required. For the leg from MPF-144
and -145, 689 ft of 4-in. pressure main
were necessary. The branch line for MPF-
144 and -145 joins the main line at main
line station 8 plus 61, where station 0+00
is at MPF-68 and -69. Three new
manholes (vaults) were provided in the

main line and one in the branch; all
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Fig. 7-5. The lagoon system ar TA-53.

Month | Flow (L) |*H (Ci) | "Be (Ci) | *Na (Ci) | *Mn (Ci) | *'Co (Ci) |%“Co (Ci) {"'Cs (Ci)
Jan. |6.28E+6 |14.44 |[G9E-2 |26E-2 [1.1E-1 |37E2 |1.0E2 o

Feb. [5.19E+6 [8.15 |0 8.8E-2 [22E-2 |1.0E-2 [2.9E3

Mar.  |1.25E+6 (2.39 |0 132 |96E-3 |63E3 [19E3 o

Apr. No ¢flluent discharged after March 1989

Total |1.27E+7 [2498 [6.9E-2 l0.13 0.14 5462 [15E2 |0

Mo. |I1.06E+G (2.08 [58E-3 |1.1E-2 |1.2E-2 [45E-3 |1.2E-3 |0

Ave,

(12 mo.t

Table 7-2. Lagoon effluent at TA -53 for calendar yvear 1989.

126

were equipped with liquid-level alarn
tied into MUX H. Also connected
MUX H, and therefore to the TA-50
computer, were the following:

* percentage depths in storage
tanks in MPF-1; MPF-68 and -
MPF-144 and -145; and MPF-
(Merrimac);

* overflow alarms at all waste
storage tanks; and

* pH in wastes at the MPF-1
storage tank.

Although discharges to the
environment could reach 1,000,000 gz
per month when all liquid wastes were
directed to the three lagoons, discharge
from the radioactive waste lagoon drop
to zero when the new system began
operating (Table 7-2). Figure 7-5 show
the lagoon system.

The owo original lagoons were
bypassed in early 1993 by a new waste |
that conveved the sanitary wastes to a n.
consolidated sewage treatment facilicy ju
east of TA-46 (5, 6]. The TA-33 lagoon
operation no longer discharges to the
environment.

Although H-7 (CST-7 in late 1993
and CST-13 in late 1994) continues
to monitor much of the radioactive
liquid waste operations at TA-53,
responsibility for these operations was
transferred in the early 1990s to ENG-5
{FSS-9 in late 1994).
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Division Division Leader | Tenure | Group | Group Leader* | Tenure | Section Leader | Tenuse
Healch (H) T. L Shipman, | 1955-69 | H.7 C.W. Christenson | 1953-75 | J. P Hutchinson| 1954-62
M.D.
D. D. Meyer, 1969-70 R G.Thomas | 1963-62
Acting
H. O. Whipple, | 1970-70 L A Emelicy }1963-75
Acting
G. L. Voelz, 1970-82 T. K. Keenan 1975-81 { J. R. Buchholz | 1975-92
M.D. '
Healdh, J. Aragon 1982-87 | HSE-7 { L. C. Borduin 1982-84
Safery, and
Environment | J. M. Puckert 1987-9N R. Garde 1984-87
{HSE)
R. A. Koenig 1987-89
Environmental | T. C. Gunderson | 1991-93 { EM-7 | A.E Drypolcher | 1989-94{S. W. Hanson | 1992-94
Management
(EM)
Chemical A.}. Gancarz 1993~ CST-7
Science and present
Technology CST-13] S. W. Hanson** | 1994~

Table 8-1. Adminissration of the division, waste groups, and liquid waste sections, 1955 10 1994.

* John E Newell was the first Group Leader; 1948 - 1953. The group during this time was part of the
Industrial Waste Branch, LAAO AEC until transferred to LASL in 1955.

**The Liquid Waste Section became Group CST-13 in October 1994.

Name Pay status | Series* | Tide

J. R. Buchholz full-time | SM Section Leader

C. W. Christenson | full-time | SM Special Problems

J. A. Drago TTLT SM University of California graduate student
W. M. Dunne full-time | SM

L. A. Emelity full-time | SM Alternate Leader

T. E. Kain full-ime | GR

T. K. Keenan full-time | SM Group Leader

C. Martinez full-time | GR

P. E. McGinnis full-ime | SM

D. M. Rohrer full-time | SM Special Problems
J. P Valdez full-time | GR TA-21 Plant Operaror
R. C. Ward full-time | GR | Special Problems

N. W. Weeks full-time | GR Chief Plant Operator
L. D. Williams full-time | GR | TA-50 Plant Operator

Table 8-2. Liguid Waste Section personnel in HSE-7, June 1975.

*SM (s1aff member); GR (Graded Series)
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. "
eadership of the Liquid Dispc
(LD) Group was changed in J
1975. Thomas K. Keenan, a ]
chemist from H-8 (and earlier, CMB-
was appointed Group Leader; Ludgard

Emelity was made alternate; and Jerry .

‘Buchholz, leader of the Special Studies

Section, became the leader of the Liqui
Waste Section. Table 8-1 is a list of Grc
Leaders and Liquid Waste Section leade:
from the first organization of the group
1948 10 1994. Table 8-2 is a list of the
Liquid Waste Section personnel at the
time Keenan became Group Leader.
Also at this time, group responsibiliti
included solid waste (low-level, transurar.
[TRU]J, and high-level wastes), chemical
waste management, and development of
incineration of radioactive wastes.

The TA-45 and TA-50 sites were

" known as the “Liquid Disposal (LD)” site

originally because their primary function
was treatment and disposal of radioactive
liquid wastes. With the addition of
other responsibilities, a name change
was indicated and in a late 1976 memo
(Fig. 8-1), Thomas Keenan requested
that TA-50 be known as the Waste
Management (WM) Site. The name
was changed in early 1977.

THE IMPROVEMENTS PROJECT
FOR THE RADIOACTIVE LIQUID
WASTE COLLECTION SYSTEM

Because of the adverse national radio
and television publicity about the two
waste line spills in 1974 and the
recommendations of the Buried Lines and
Study Group reporsts, LASL management
placed a high priority on line-item funding



LOS ALAMOS SCIENT'FIC LABORATORY

UNIVERSITY OF CALIFORNIA
LOS ALAMOS, REW IREXICO B7545

OFFICE MEMORANDUM Telephans Ext: 4301

TO Robert Bradshaw, ENG-D0O, MS 610 DATE: December 28, 1976
: THRU : G. L. Voelz, M.D., H-DO, US 690
§ FROM T. K. Keenan, H-7 Group Leade ,/(

SUBJECT : TA-50 SITE NAME CHANGE

SYMBOL H7-76~595

MAIL sTOP: §18

For many years, TA-50 has been named the Liquid
Disposal Site. Indeed, the historical aspects of the
work performed here made that a proper title.

However, with the completion and imminent operation
of the TDF facility, and the 6/75 reorganization of H-7
and H-8, the expanded activities of H-7 suggest a more
appropriate designation for TA-50.

I request that action be taken to rename TA-50 the
HASTE MANAGEMENT (WM) Site and that the necessary signs
and building 1.D. numbers be changed.

TKK:bh

L. A. Emelity, H-7
L.. €. Borduin, H-7

XC:

e St by b

- e o e

[ |

e — b imal o dmes

—-—

[ T

SO

- il

I S 2 A i 3 s T

Fig. 8-1. R:qut:t};l'-t—;): TA-50 site name t‘bﬂ"'g’l .
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Phase Description Fy Cost (M)
1 Radioacrive Liquid Waste

Collection System Improvements 78 12.50
2 Upgrading of Industrial Liquid

Waste Treatment Plants 78 8.65
3 Radioactive Liquid Waste

Solar Evaporation Ponds 82 8.10

Table 8-3. The three phases for the waste treasment improvements.

Phase Cost ($)
engineering, design, and inspection 891,000
construction of new system 5,650,000
lab procurement and direct project support-new system 1,246,000
removal of abandoned system (Zia/Los Alamos 2,845,000
Construction, Inc. [LACI}) :
lab direct project support, decommissioning, and removal 1,300,000
contingency 523,000
Total project cost 12,500,000

Table 8-4. Funding for Improvemens to the Radioactive Liquid Waste Collection System Project,

. 132

for waste line and treatment plant
improvements. Based on the total waste
evaporation at Rocky Flats, labeled “zero
discharge,” a similar concept was explored

for LASL wastes, and the method

recommended was solar evaporation from

large ponds on the east end of South Mesa.

The project package developed and
accepted for funding by the DOE
consisted of three phases [1], Table 8-3.

A breakdown of the $12.5M funding
for the Collection System Project is in
Table 8-4. A large portion of this funding,
about $4.1M, was provided to remove the
old lines and appurtenances and related
costs. New line construction was
designated “Subproject A” and line

removal was “Subproject “B.”

[ '(I'
THE NEW CONTINUOUSLY
MONITORED COLLECTION

SYSTEM, PHASE A

The design criteria for the new sy
included the following:

* a double-encased, pipe-within-a

system;

* continuous monitoring for leak:
lines or manholes;

* acid-resistant pipe material;

» preference for welded pipe joints

* gravity flow where possible;

» flow monitoring of all discharges
the system with transmittal of th
data to TA-50;

* a computer control center at TA-

* improved loading stations for tan
trucks hauling from specific sites:

» storage tanks that would be fully
inspectable for leakage;

* a requirement that no flow throug
manholes would be open-channel:

* a requirement for high-quality
reinforced concrete manholes
sealed internally and externally
against leakage.

The DOE, with some assistance fros
H-7, selected the firm of Daniel, Mann,
Johnson, and Mendenhall of Los Angeles
CA, to design the new system, and the
plans and specifications were completed i
May 1980. Bids were taken on July 31,
1980, from eight firms, and a constructic
contract for $5,592,700 was awarded to
Davis and Associates, Inc., of Santa Fe,
NM, on September 29, 1980. The Notic
to Proceed was issued on September 29,
1980, with a completion time of 730
calendar days. A copy of the first page of I

construction contract is shown in Fig. 8-2.
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‘ STANDARD FORM 23 %‘E“‘Xaaz 80AL12245 : -
JANUASY 194) ED. - -
,c.:«:.u:m":::nsnno‘ CONSTRUCTION CONTRACT
- PIOC LG, 141 O 1-14 401 (See instructions on reverse) "s"ez:zm"b'er 26, 1980 L
WAVE ARD ACOALYS OF CONTRACTON CEK APPROPRUTE BOX [
Davis & Associates, Inc. Dl"‘“‘"f 3
P. O. Box 2184 8"{"":"" ; -
oint Venture E
Santa Fe, New Mexico 87501 a mewrs dio e i -
Sam of 3
OLPARTMINT OR AGDNCY by [.3
U. S. Department of Energy E k
CONTRACT POR (Ward 0o be perdarmed) i -
Radicactive Liquid Waste Collection System Improvements, i o
Base Bid. .
2
= , -
Los Alamos, New Mexico '? -
CONTRACT PICL (Zapress inwoeweane dgurent Five Million Five Hundred Ninety-two 4
Thousand Seven Hundred Dollars and No Cents ($5,592,700.00) , -
I¥E DATA (Optional) -
Budget Project No.: GB00-78016G000L72 i
Appropriation No. : 89X0221 : il
Allotment No. : AL-01-40 (112)
1
b
The United States of America (hereinafier called the Government), represented by the Coatracring -~
Officer executing this contract, and the individual, partrership, joint venture, or corporstion named E !
above (hereinarter called the Contracror), mutually agree to perform this contract in strict accordance § .-
with the General Provisions (Standard Form 23-A). Labor Standards Provisions Applicable to Contracts -
in Excess of $2,000 (Standard Form 19-A), and the following designared specifications, scheduies, 4 f—
drawings, and conditions:
Specification booklet entitled "RADIOACTIVE LIQUID WASTE i ot
| COLLECTION SYSTEM IMPROVEMENTS FOR LOS ALAMOS SCIENTIFIC {
LABORATORY, LOS ALAMOS, NEW MEXICO" including Invitation ] -
No. DE-FB32-80AL12245, documents and drawings listed
therein and Amendzents 1, 2, 3, 4, 5, 6 and 7. ' -
¥ -
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Fig. 8-2. Construction contract awarded 10 Davis and Associates, Inc.
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Fig. 8-3. Tipical manhole design.

The specifications called for
* 22,000 ft of double-encased
polvethylene line;

* 34 tie-ins 10 existing buildings

and vaults;
Nominal pipe size | Minimum wall * 78 new manholes:
thickness * 4 new lift stations:

mm in. mm in. * 3 new storage tanks;

76.2 3 5.49 [0.216 * repair and sealing of eighr existing
101.6 4 7.37  10.290 storage tanks; and
152.4 6 10.85 10.427 * an electronic monitoring,
203.2 8 14.15 {0.557 measuring, and controlling svstem
2540 |10 17.63  {0.6%4 operated from a computer in 2
304.8 |12 20.90 |0.823 remodeled lab in TA-50-1.
Table 8-5. Polyethylene pipe specifications. The Laboratory purchased the
Minimum design working pressure: electronics computer, multiplexers. wiring,
689.5 kPa (100 pst) etc. A diagram of the typical manhole
Minimum length: 6.09 m (20 ft) designed for the system is shown in
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Fig. 8-3, and a schemaric of the Sn
based monitoring system is shown i1
Fig. 8-4. Table 8-5 lists some of the
specifications for the polyethylene p:

Alarms for liquids in manholes,
measurements of flow from waste
generators, indication of pH and def
and status and control of pumps and
valves were hardwired to multiplexers
where the information was transmirre
the compurter at TA-50-1 over telephc
pairs. High-level alarms were also
transmitted to the Central Alarm Stat
(CAS), TA-3-440, where they were
forwarded to TA-3-223, the utility cot
facility, which is manned continuously
If the computer fails, an automatic
telephone system dialed a name on a
call-out list of operators and. with a vo
synthesizer, informed the operator of tt
computer problem.

Morrt Sanders was hired by the gro
in 1981 to oversee the installation and
operation of the computer system. and
Bob Payne joined the group then to
maintain the system, particularly the
field units.

The computer was the Digital
Equipment Corp. PDP-11/44; the entir.
electronics system was purchased from
Schlumberger. Sangamo Weston. Inc..
on the basis of the lowest bid of four
technically responsive bidders and the or
with the highest technical evaluation. A
memo of September 13, 1979, tfrom E-5
to SP-DO requested that the system be
purchased for $354,333. Wich assistanc
from summer employees and from
undergraduate and graduate college
compurter students, Sanders designed 80

diagrams of various aspects of the
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Fig. 8-4. Schematic of the computer-based monitoring system. Fig. 8-5. Management plan. .
collection system for cathode ray tube
(CRT) displays. Seventeen summary displays e
(Hlow. level, pH, etc.) were also provided.
Some of the personnel involved in
ensuring successful completion of the project :
were the following.
Position Name -
LAAQ. DOE construction project manager (CPM) | E. M. Nunez
LASL CPM H. S. Jordan
Assistant CPM L. A. Emelity
Technical Manager. H-7 R. Garde. D Stanley
Engincering Manager. ENG-DO G. Kestell -
LASL Field Inspector. ENG-1 M. R. Vigil e
Daniel. Mann, Johnson, and Mendenhall (DM]JM) -
Chief Engincer W. Weinstock
. - e
DMJM Field Inspector F. Bowling
Davis and Associates Project Manager W.D. Junge -
A diagram of the management plan is ) e
shown in Fig. 8-5. o
Davis and Associates provided all of Area Subcontractor .
the reinforced concrete construction. grading Law Construction
The major subcontractors for Davis and mechanical Meyer-Hinds
Associates were as follows electrical Beatty Electrical
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By final acceptance of the Davis
and Associates contract, more than 28
modifications were made, including
eliminating monitoring wells at TSL-10.
Final contract price was $5,562,835.
The invitation for bids included three
additive alternates:
¢ truck-loading station at TA-2
(Omega);
* truck-loading station at TA-43
(HRL); and
* radioactive waste line connection to
TA-3-40, Physics Building.
Because the Davis and Associates
bid exceeded government estimates, none
of the alternates were included in the
contract. During the bidding and early
construction period, H-7 personnel
determined that several of the alternates as
designed were unnecessary or had more
appropriate solutions. A plan to0 upgrade
waste treatment facilities was being
completed; it included a cross-country force
main to transfer treated DP-257 effluents
to TA-50. The plans included injecting TA-
2 wastes into this line as it crossed the site to
e