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Memo to file: Documentation of discussions with various people concerning LANL
and Zia operations specific to cocling towers and the use of Chromium

Kay Birdsell, 3/23/06
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Documentation of discussion with William (Bill) Radzinsky, who works in FM-MSE
(Facility Maintenance Division, Maintenance Support and Engineering)
Topic of discussion: Historic chromate use in LANL cooling towers

Pat Longmire and Kay Birdsell met with Bill on 2/24/06 to discuss past use of
chromates in LANL cooling towers. Also included, follow-up phone conversation
between Kay and Bill on 3/9/06.

General information obtained from Bill:

Chromates were used only at larger cooling towers because it is labor intensive to use
them. Bill thinks that only the cooling towers for the TA-3 power plant, TA-2 Omega
West Reactor and a facility at TA-41 used them. Cooling water is first acidified (most
likely with sulfuric acid) to lower the pH (maybe to as low as 4 to 5), which inhibits
scaling. Potassium dichromate is then added to inhibit corrosion or oxidation of the
metal parts. It acts to coat the pipes so that pitting and corrosion doesn't occur. It works
with most metals {steal, iron, brass, copper pipes). LANL used Betz 177, which contains
phosphate, chromate and zinc. Phosphate and zinc were in the form of Zn,(PO,),; and
were added as additional corrosion inhibitors to coat the copper and brass components
within cooling towers. Bill had a copy of the Betz Handbook of industrial Water
Conditioning, and it recommended 300-500 ppm Cr as a good dosage; the concentration
needs to be high to get desired coating. However, Bill also gave us a few pages from a
report entitled “Water Treatment: Chromate Discharge to Canyon” (LASL, 1969; see
attached) that gives concentrations of 30-40 ppm for hexavaient chromate additives
used at TA-3 Power Plant cooling towers. Betz 177 comes as a solid sphere or brick
shape that dissolves as water circulates. The LASL (1968) document includes plans for
a chromate recovery system.

Note - Bill said that we may be able to find the product sheet for the Betz 177 (Betz is
still in business) to get ratio of phosphate/chromate/zinc. However, this information can
be inferred from the LASL, 1969 document.

Phone conversation on 3/9/06 — | asked Bill if a significant mass of chromate was lost
from the cooling water due to coating of the metal parts (i.e., Did a fairly thick coating
build up thus removing some of the mass from the cooling tower blowdown?). He said
no, that "coating” is not really an accurate description. The chromate works in a very
dynamic process to build and repair a very thin film on the metal parts (similar to an
oxide film on stainiess steel and probably only a few molecules thick). He said that this
process requires a high concentration of chromate to insure that the film stays intact, but

that it basically uses the chromate in this dynamic process in such a way that it wouldn’t —
create an overall loss of chromate from the cooling water. =

P
TA-3 Power Plant (TA-3-22 Steam Plant): m=
Bill said that the TA-3 power plant had the largest chromate usage at LANL; largest ——
discharge volumes; most likely source. The steam plan was built in 1951 (gave me a ——
page with steam plant information, see attached). Chromates were likely used from ——




I asked Mr. Robinson if he could give us information on some of the water treatment
chemicals. He asked me for a list. | gave him: Phx 313 biocide, phx 302 biocide, phx
307 biocide, phx 315. phx 292, phx 250, phx 212, phx Cu, phx 32. He said that the
300’s are all biocides, 200 anti-corrosives. He will try to find MSDS sheets for all of
these and give me a call back. This goes so far back that the sheets may not be
available; might have them in his own files.

info about TA-3 Power Plant:

Mr. Robinson is the man who wrote the 1969 memo "Water Treatment: Chromate
Discharge to Canyon.” This memo suggested that the TA-3 Power Plant should switch
to Phoenix 292 as its anti-corrosion chemical rather than using K;Cr,O;. | asked him if
the power plant followed that recommendation. He said “No.” The TA-3 Power Plant
had its own operations separate from operations of the rest of the LASL. They used the
Betz products and did not ever use any products from Phoenix Industrial. He confirmed
what Bill Radzinski had said about the chromate addition being very labor intensive. He
said that there was an around-the-clock water technician for the power plant.

Info about TA-2, Omega West Reactor (OWRY):

Mr. Robinson did recall that OWR switched for using chromium to a Phoenix product,
although he was pretty sure it wasn’t the Phx 292, He said he worked with a fellow
named Robinson there. He recalls that the cooling tower was wooden.

Other operations:

Mr. Robinson confirmed what Bill Radzinski said about smaller operations at LASL not
using chromium. He said that he worked with E-4 (Presley Foyt and Everett Miller,
whose names are on the purchase orders) to supply water treatment chemicals for other
(~107) cooling tower/heat exchangers and (~50) small boilers. Thaese used the Phoenix
products, which were supposed to be safe. He also said that Phoenix Industrial worked
with the explosives group at TA-16 (HX group?} to confirm that all water treatment
chemicals were suitable for operations based on toxicity and reactivity.

An aside story:

The silica concentrations in our water are so high that they were troublesome in terms of
water treatment. Mr. Robinson worked with Hal Halvadil, a chemist from Hooker
Chemical to come up with an ammonium biflourate solution to remaove silica deposits.
They came up with a great solution that was used to clean all of the piping in SM-66.
Operations at that building were so bad because of silica deposits that they were
thinking of scrapping the building. However, they treated the pipes over a weekend and
removed all of the deposits so that the building was saved. The ammonium biflourate
was neutralized and sent through the RLWTF at TA-50. (He thinks that the LANL folks
published a paper on this — probably Ev Miller was one of the authors and a guy with a
name like Cunningham.)

Retired LASL folks that we could talk to:

Presley Foyt, 1410 N. 11™ St. Temple TX, 76501, (254)778-7167 Jimmy Parsons, lives
in WR on Chris Cr. {winters in mesa)

Ev Miller, retired to Bend OR

Chuck Reynolds

Lon Alexander
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Materizls Protection article revsint, Maxch, 1%69
"Cooling %ower Chronates—-Recovery or Disposal?”
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B. J. Kelly, Nalco Cherical CD., Caicago, I

Cra“e Conﬁanf ~ Cochrane Division, Chicago, ill
Bulletin Ko, 17.16 - Crane-Flo Chromate

Crane Company Bulletia Wo. 17,22 - Chrxrozate -

.Recovery Systemz; Cooling Tower

Crane Company correspondance;- Subjsct: Chromate
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Recovery Systems
Cc.
"D,

Racovery Systems
B,
CORSULTING COUTERENCTS
A,

As part of the continuing consulting nphase of
our water treatment Coasract Ho. 42432, the
following meetings were aeld to Giscuss the
discharge of hexavalent chromate (c:o“) to
the canyon. These conferences wvere he
quring the week of April 14, 1569 at the

time of Phoenix Industrisl's gquarterly
inspaction visit..

.

1, 7A42

My, B, E. Wingfield, AEC

Mr., John Schorocr, AZC

Mr, Williaa ¥enandy, .3~6, LASL

Mr. C. ¥, Christenson, 0~7, LASL

Mr. ¢ A, Reynolds, £-4, LASL

Mr, E. L. ¥Miller, E-4, LASL

¥r. L. Robinson, Phoanix Xndustrial, Chgo.

2. Power Plant

Mr, Westley Nichols, 2ia Co,

¥r. E. L. iiillex, E-4, LASL

. Foyi, ""*4, LASL

Wwhinsen, Snosnix Industriszl,
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¢, Viatzr Treatment Balances Maintaine?d

1, Betz 177 =~ Aauavalent Chromate (c:aj}: 30=20

2. Phosphate from Betz 1773 15-20 ppm

. v

- 3. Phosphate from bulk Hexamataphosphate: 10-1S

.

4, pH: 6,0 to 6.3

D. Dailv Caﬁtral Tasfg

1. 53
2. Chronate (c:og)

3. Phosphate

.

4. Hardnaess

N 7

- 8, Eeat transfer Y

T S . B, Svsotem Metals )
1. Condensers: 90-10 Copper-Mickel tubes
- - - 2. Steel piping

© . 3. sonme bronze valves <

.. 4. Some Muntz motal j)

bl "
BT e e e __“-‘,..ﬁ
P, Svstem Cleaning
) 1. -Hoat tronsfer tests ave performed daily.

) : : The entire system was cleaned only once.

’ Japanceso inhibited sulfamic acid wes used.
The present conditicen of the system is
reported. to bo clean.
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mhe originzl decign consiszted of z
anion column aad i doscexibed in do
the Crane Company “ulletins Ho. 17.
17.22 uniex ”EQCLO res" in thioc re

Tha Crane Company, manufacturers of the re-
covery system used in the Nalco Chemiczl
Company approach, repori very poor recult

and hava indicated that thoy (Cranc) are no
longer interested in supplving systems for ‘
this recovery method. {A letter £rom Crane
Cempany ie found under “"Enclosures”™ in the

' report.) )

In an article appsaring in the March, 1909
izsue of Matevizlg Frotection magazine .
(copy under "Saclosures”) Mr. B, J. Xelly
of Nalco Chemical Company describas’a
‘revised recovery system using dual anion
exchange columns connected in series,

In orxder to effectively evaluate the de-
saribed revised system, I cnrsonally visited
. an operating plant utxllzlng this recovery
system and discussged its operation with the
managing perconnel. (Dlagran appears 1n

- Pigure No. 1)

A summary of their comlents follows:

l, pX control iz critical. Automatic
acid control must bs constantly monitored
to maintain stability.

2. Rasin loading is poor. Units tsnd to
channel kadly.

3. Hexavalent chromate reduction ranges
’ - from 30-40 pzm in the tower water to
approximately 10 pea in the recovery
systens efiluent. This does not meet
:  the State of Illinois anti-pollution
requiremsnts and this water must be
diverted to a large holding pond whare

o L
it is slowly fod “ato other planit wasta
water beoliore Clapoxti Lo the stroam,

L85
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c.

A tya;cal c“,romate dast

4, Ragencration of the syctenm is complicated
L &nd the resulting chemical waste is b
ﬁifficult to dispose of,

5. CbaOWatG is recovareq at the cost of
Soc ::»I: :’Outl-i »

) Chromate Destr:ction Swostam

:etion glant {flow

z
diagram -appears in Pigure Mo. 2, This systen

‘ when properly designed will produce an effluent
-water freo of chromate. Howaver, the system

hae some problaens,

1. pH of primary reaction-mixing vaszel must
. - ba maintained beumecn 2.0 to 3.0,
2. 'Pro

ner rixing i Lhe reducing tank iw
critic )

cally important.

K

3. EBEolding time must exceed 15 mi nntea.
4. In the winter months, cold temperatures
+ . slow down all rezactionz and reduce
plant put-thru.
. 5. 'Dpischarge ususlly contains Phoephate,

" 6, Sludge disppsal is. expansive.

7. Chreomate is Cestroyed at the cost of
$1.00 perx oound

Non-Chromate, Non-DPhszolate Inhibitor fyasten

1., LASY, Exnericnes

Ome Hundred and five (108) evaporative
condansers, evaporative watsr condensars,
alr washers, and cozling towers have

- keoen succeszzfully treateld for over a
year with PHCENIX wmized organo chelates.

)A
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treatment not only has  produced corrdsion
ase than one {1) mill car yeas

30 r*ﬁﬁving olﬁ accumvlat&ﬁ sczle

Zte

- - - - » ., %
Slowdaws ora all ays eme iz bilodegradalile.
2.  Power Rlanlk Weter Tezin

Six {6) gallons of wower plant water was
teeted in ou SOXE v in Marcn of thig
yeax. Res swiad tLaL PHOZRIX 292

Fetart
eo3ion results of less
Xy '
-

9
Q
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*ia Qo. Power Plont Voter Traatment

.
Using the informaticon susolied by the noweyxr nlan
pereonnel, we have approximated costs of the
cuxzrent trcatmant roar“a {Botz) with the cosin
of the proposed Pﬁ yoRy 292 treatment Frogram,

Tha £ol;cwi1g £lgueres are baued on ?.a coneg
tions now carrieé by the powar plant. We

have zsegumed 3 makxceup of 400,020 gallons of

wates pex day or 277 gallons por uinuts.

90 lba.f&a ‘{ 2:.‘,/1:.‘}. $78 OO/("QY

Yexametashosshate at 20 1bs./doy
20 1bc./day X a2/, = $2.40/day.

To treet the gystem with PEOENIX 292 woulld
rogquire:

36 ;b.,.,&.u X .29/%b, = $28.80/Cay

$28.u3/ﬁﬁj 2360 éays = $10,400 vor year



http:r(la~'.:.cu
http:a.eG:xrr.cd
http:Itesl.J.lt

Informotion cupplied by the power plant
personnel chows o makeced of 277 gallony gawm
mintite., The renort of chorniesls zdded and
the balances maintained cosm to gonfira this
makeup figure., Conssguantly, we have esswmed
this figurs to be correct. However, the
recirculation rate of 21,000 callens pox minute
‘given us :9_ this mexeup and tempearature drop
of 20°F. is far too hlau. wo have adjusted
the rc;oxtaﬁ circulz rate to 8000 cgallons
per minute. .

-

Uzing the standard foxrmula for the calculation
of cuoling tower mokeup, we have calevlated
maxeup ratss for 2.5, 3.0, and £.0 councentrations.

Formula us

‘-)

Makeup (GPM} = recirculation rate (GBEM
: X evapcration rate

(X% for every 10°7.)

{ ccnecentration ratio

' concentration ratio -1

2.5 Concantrotions {ourrent onsrations)

[

Na&euo = 8000 GrM X 2% X 2.5
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4.0 Concantrations

Makeup = BGuO CeM X 246 X 4.0
' 4.0 -1
Mekeup = 212 GPM

con~-

IZ we can ose 4
ngs 2re

centraticns the
yossxblc.

ES
-
2

i

ata the ,owcr plant 2
¢ following water sav

“Oiw
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TECHNICAL INFORMATION BULLETIN
il / PHOENIX 292

DESCRIPTION A specially formulated cooling water treatment
containing a blend of near-neutral chelants,
surface active agents and dispersants. An
excellent corrosion inhibitor for systems con-
taining steel, copper, aluminum (above 2900),
cast iron, stainless steel and inconel.

ERE N4

GENERAL PH . « « «. « v v v+ « « « v« . . 5.0 to 5.5
SPECIFICATIONS Form . . . . . . + « s « « « » White powder
Specific gravity
of 1% solution . . . . . . . 1.0 (approx.)
Solubility in water , . . . . 50% by weight

) TCOMMENDED " Recommended as a corrosioi inhibitor for recii-
T USE culating water systems containing steel, copper
‘ and its alloys. The chemical balances produced
by this organo-chelate permit high calcium levels
over a broad pH range so that blowdown can be
held to a minimum,

PHOENIX 292 is biodegradable and non-toxic; it
produces a waste water which is not harmful to
fish or animals.

DIRECTIONS Treatment levels will vary according to the chemical.
FOR make-up of the supply water and the corrosion load.
USE Dosage ranges between 2 to 50 ppm based on bklowdown.

PHOENIX 292 prevents corrosion by forming a mono-
molecular film on metal surfaces. In systems
containing old scale or corrosion products,
PHOENIX 292 will remove them gradually over an
extended period of time,
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SHIPPING

Feeding equipment and chemical storage tanks
for concentrate should be lined with poly-
ethylene, rubber or be made of stainless
steel,

e . e ———
~ FrOBNIX 292 is not recommended for magnesium-

<i~h‘or zinc,

A——————

PHOENIX 292 is safe to handle and is non-toxic,
however, we recommend flushing with water if
contact is made with skin or eyes, Do not take
internally.

Available in polyethylere-lined, 100-1b, non-
returnable fibre drums. F. 0. B. Chicaygo,
Illinois.




