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

Kay Birdsell, 3/23/06 

***************..**..*************..**** 
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 2124/06 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 tower 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 Zn3(P04h 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 e[1titled 'Water Treatment: Chromate Discharge to Canyon" (LASL, 1969; see 
attached) that gives concentrations of 30-40 ppm for hexavalent chromate additives 
used at T A-3 Power Plant cooling towers. Betz 177 comes as a solid sphere or brick 
shape that dissolves as water circulates. The LASL (1969) 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 3/9106 - I 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 stainless 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. 

TA-3 Power Plant (TA-3-22 Steam Plant): 
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. I 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 T A-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 K2Cr207. I 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 T A·2. Omega West Reactor (OWR): 

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. These 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 remove 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. 11th 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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I • 	 E!?CLOSUPES 

A. 	 J.!aterials Protect:! on. article re~ ....int, !'~a::chJ !.969 
"Cooling 'l'o·....,Cr C!iro:nates--Rccovory or Dis:?osal?" 
:S. J. Kelly" Nalco Che~ical C.:>., C'hica9'':>, Ill. 

B. 	 Crane Com~ru11 - Cochrane Division, Chicago, X11~ 
Bul1eti~ No. 17.16 - Cran~-Pl0 Chro~to 

Rocovery Syste~s 

C. 	 Crane Co:npany Bullati:l No. 17.22 - ChroJ:r.3.ta 
,Recovery SYdtems; Coolin~ Towers 

, 	 , 

. D. 	 Crane Co:mp<.1ny corresponc3{mccl' SUbject: Chromate 
Recov~ry Systeroz 

, . 

'lL 	 PEOZt';IX 292 'r'cch .•"'lical I'nfonnation Eullotin' 

.• 
" 

A. 	 A~ part of the ~ontinuing consulting ~hase of 
our "later treatmen~ CO:i'ltract· no. 42..~32, the 
following mGating~ were beld to6iscu~s the 
discharge of hexavalent chromate (Cr04) to 
the canyon. These con!erences were held 
during the woe1-:. of April 14, 1969 at the 
tL~G of Phoenix Indu~tri~l·a quarterly 
inspection vi~it •. 

.1. 	 '1'.:\;-42' 

. )1:- • E • E. Wingfield... AEC 
l-1.r. John Scnoroor" A3C. 
Hr. Nillia:l ?:en.:."1dy, :i-6, LAS!' 
Hr. C. "7. Chris ter~.:-,; on J H-7, L..1\SL 
I-%r. C A. Re!lnolcs, E-4, L..~.SL 

z.rJ.X' • E. L. Hiller.. E ,4, LAS!. 
Hr. L. Rohin;3on, Phoenix Imlu.strial" eliga. 

Mr. 
l~r. 

l·%r .. 
Hr. 

~~stley Nichols .. Zia Co. 
E. L. liiller, E-4, LASL 
H. ? Poyt, E-4, L'\SL 
L. nobin:;;o:1, :'~~OC11L"<: !ndusi.:risl. 

....1­

http:ChroJ:r.3.ta


1. Batz 177 - iIa.:tavnlcnt Clu-o:r.ate (CrO~>: 30-~O p:;t.n.... 

2., . Phosphati:ll :ro:'.\ Betz 177; 15-20 PE::i 

3. 	 Phosphate frc~ hulk lle;<;runatapho:~ph(lte: 10-lS pp;n 
" ' 

4. 	 ps: 6.0 to 6.3 

1. P~ 

2. 	 Chromate (cr04) 
3. 	 Phosphate 

4. 	 I1:ar<in·~ss 

s. 	 Beat 'tra.."'1sfer J 

E. 	 SV!ltl!!;:l t-!l!ta13 

1. 	 Condcns\'Z)rn: 90-10 C?pper-:tUckcl tube:::' 

2. 	 steel piping 

3. 	 Sone hron=a valves ~ , .. 

-'-..... '_. --_...",.... 

1. 	 ,I-Il:.Jat tr~nsfG:r testa are p~.r=ormed daily. 
'the entiro syster:!. ,,,as clez.:.'''H:?d o~11y onCG. 
Japan0CJ:l.O inhibitea cultill:llC acio \<.12,,6 u!:c·d. 
Tho pre~ent condition of tho ~ystcm is 
repDrt~d.to PO clean. 

http:repDrt~d.to


~le 	~riginal de~ign con~istcd of a ~ingla 

anion col~~~ ~nd iJ co=cribed in detail in 
the 	Crane Co~pany Eulletins No. 17.16 a~d 
17.22 under IIEaclosuro~~" in chi::: rc:?ort. 

Tho Cran'e COr.l?any.. r.:'.anu.factu:::erc o£ the 1:e­
covery sy~tem used i~ the Nalco Cheillical 
CO::l,?3.ny ap?roa,ch, report very ?oor re:::ul ts 
c:;.nd hava indicated thc.t they (Crane) are no 
longer interested in ~u?plying syztsm~ ior 
this recovery method. (A letter from Crane 
Ccm~~~y is found ~~deruEnclosure3" in the 

, report.) 

In e.n artic1s app-saring in the ~1arch, 1969 
issue of Mat:::n::'ii!l~ ,?rotection magazirle 
(cor<{ under "5nclo!Our.2l5 n) M.r. B. J. Xelly 
of .Nalco C~emic<l.l Co;;npany dc.t:icribel:J· a 
revised recovery ~ystem u~ing dual anion 
exchunge: colUmns connected j.n eeriea. 

-, In order to effectively evaluate the d~­
saribGd revised ~ystem, I personally vi~ited 
an operating plant utilizing thi$ recov~ry 
system and discuss;ad H:::; operation wi tIl thu 
QanagL~g perconnel. (~ia9ram ap~ars in 
FigurG No.1) 

A su~~ary of their co~~ents follows: 

1. 	 pH control is crit:i.ca1. Automat.ic' 
acid contr,:;,l mt!Z:lt be constantly monitored 
to maintain Gtabil.~ty .. 

2. 	 Resin londing is poor. Units tend to 
channel badly. 

3. 	 Hexavalent chro~~ate reduction range~ 
frc::l\ 30-4.·0 p~n ill the to·...,er ''later to 
approxirr,at~ly 10 ppm in the racovery 
system effluent. This does not meet 
the State of Illinois anti-pollution 
requireJi1ents and this tl1atc= must be 
divc:;;tcd to a lars~ holding pond \.;h$:=c 
it ia glO\;ly fc·j'-,to othe.r plant wasta 
\J<:.:tcr be ':'=':-0 <:3"';:;..l;;v;;,~1 ';;0 the otre"",-r,. 

http:Automat.ic
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4. 	 Ra:;e':'l~ration of the EI~r::;te;;t is cOftlplicilted 
\ 	 lind the resulting chcl'.\ical '!.v<:Ulite iz al:.:o 

difficult to dispose of. 

5. 	 Chro~ate is rec~ve~ed at the cost of 
50 ¢ par ¥,o~.rMi. 

Atypical chcromate destruction plant flow 
diagru..--n ·ap?cara in Figure No. :2. This syt.tem 
when pro?er1~l d,:!signed 'Idill ?~odu.ce an ef'nu~:'it: 

.".'ater freo of chroIT'.ate. Eo":ever,, th~ system 
has sOhtGl problcTJ"~. 

1. 	 p:S of primary re;:;.ction-mi.:dng '1/.:;58":1. muot 
bGt maintained. oot\';t;;$n 2.0 to 3.0~ 

2. 	 Proper l~ixirl9 i.1t the reducing tan).; iSl 
'critically imp~~tant." 

3. 	 Holding time mu:.t exceed 15 minutes. 

4. 	 In thci \:li."lter mt~nths" cold ter:1geraturer, 
slow dO\'m all rt.:<:ction:3 <lnd reduce 
plant put-thru. 

5. 	'Diflcharge usuall.y contain:;, 2hoepnate. 

7. Chrc:nnt.::: is cest:royed at tbo cost of 
$:.i...OO ~ar pound. 

O!'la Hu.."'1dra-d and five (105) evaporc.:.tive 
cor.dcn;;;ar:::) ovat:.orat.ive •..:at9:r con'::1e:;~;,.''1r3" 
air ",-asher:::" a:1d cooling to\,ler::. h"vc 
been nuccos.:::fully t:;:eated for over a 
y",ar ·"'1 th. P:iOE~UX rci:r.ed organo cnelates • 

.. -G­

http:rci:r.ed


This treai:.n'ccnt not c";'lly has· produce!! corro;::,i-:>n 
-- te"" oJ: ~ ,-:"'.,,, 40-"'",,... 0 ... 00 (') ..~~, 1 .......... y-,,- ­Me:.. 	 ;::) .L.. ..:..'WL.... _."~,, ... i"" ... .1.::.J.. ...~ 1..""-....",- '~e;.,. ... 

but !'las been T.~~CrV"ing old a'::c"ClwJ.l.:l\:;;:o ~cale 
over an (:xtena€ld period of time. 

Si:{ (6) gall.on·" oe f,vwcr plant· "'l!Jter \-'/as 
t~2ted in our il;.1:;.or<::t'{;ory in l>!.:rci-l of thia 
year:. . Itesl.J.lt:; f·h:::-\.;.,d. t.hat ?SOElUj: 292 
~an provide cor~cJion regult~ of le~s 
thaD one mill par yeBr~ 

Usin':i the infoZ'!o.ution s~;-91iod by th" ;?O'\'cn: ?It>.r.. t 
p..:;:rsonn~l, ..:\) h~vC' app=:oximated co.')tt> ;:)f the 
Cl.!::rcnt trcat:n~mt ;:>roql'sn (B~:rt:z.) ...·,i th tho co.t::. 
of the proposed PHOB:U.i: 292 troaat"ll.ant F·rogram. 

The !ollo\.,ring flgu.:::cs are- baued on 2.5 CO.iCC!1­

trations now carried b~ the power pla~t. We 
have a.eG:xrr.cd a r(la~'.:.cu? cf 400" 000 gallo:u:I of 
wa"t.::.;: PQr cay or 277 g;;ollon3.f?cr i!l.inute. 

l.. 	 B~tz 177 (50')~ C::'Je1 ) at. 100 Ib;;./d;:l~r 

100 Ib.sJc}ay X .~S/lL. = $23.00/o.::lY. 

Ec~amt;t~Jhos?h:\tc at 20 lbrJ ./d;:..y 

~J Ibz .jday ;, • .42/::'0. ::: $2.40/d:lY. 


To~al co~t p~r day; $30.40 

~'ot~l C:Ci~t par yc.ara $10,,800 


To tre-at the: sy;';tem with p:a:,:Jz..'UiC 292 'Woul:! 
ra·=!.uiro: 

http:r(la~'.:.cu
http:a.eG:xrr.cd
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---,,,,,,,_.------­

!nforrr,~timl cupplied by toe p·::,;\,.",r plzn t 
personnel ::.hows ~ r.:;.akcu? of 271 gallon:) p~i:' 

minute. T1:'lO re?ort of cbc:n;.-::~.l;::; addeo-S. ~J.·\1.d 

the b:llZlnc~s It;.~int~in~~ .:l~&ta to con£j.r~n triie 
makeup figure. CG--;):2'>o<l.qu'::!n tly, "'-,;: have assu..'tic·1 
this tig'(;=~ to be correct. EC'-~I!c;;v,:::l:', ti1.& 
recirculation rate of 21~OOO gallc~s por minute 
'given us 'foJ: this .:nakau? a.'''.Id. t(?:nlX?r!!tlJ~a d=o~ 
of 20°;2. i:; far too high. t~~a hav,') aa.j:..H,ted 
the re90~ted circul~tion rate to 8000 ~allonG 
per minute. 

u~ing the stana~rd fo~ula fer the calculation 
of cc.oling tower r:"tD.ken.lp, VIr.: havl) calco.latcd 
m.akeup rat-e:G :for 2.5, 3.0, and 4 .. 0 conccntratio~s. 

Formula used: 

Makeup (GPM) = r2ciroul~tion rate (G~M) 
X evaporatio~ rate 
(1% for (E,"J'cr'·, lOoP.) 
X 9,cncentr;ltion ~. 

concent=ation r'atio -1 

(current oosrationDl , . 

{ 

~. 

Makeu.? 8000 GP;,l X ~~ ,~ 2. 5:1 

2.5 -1 
.. 

3.0 C~nc~~tr~tions . . ".' 

Ma}::eu? "" .sODO GN-1 ~c ~~ X hL 
3.0 -1 

~.o C~nc~ntratio~s 

l~ak~up = 8000 G?X X 2';~ X :LSL 
4.0 -1 

Ii va cal' o~or~ta t:"l(;l .i?c·wer plant at 4 COrl­
c0ntraticno t'hc follc\·;ing \-;at~r oavingG arQ 
po.;;sible; 

http:r:"tD.ken.lp
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TECHNICAL INFO~~TION BULLETIN 

DESCRIPTION 

GENERAL 
SPECIFICATIONS 

) E:COMMENDED 
......- USE 

DIRECTIONS 
FOR 
USE 

M. '-~d7~'_____________P_H_O_E_N_IX__2_9_2___________ 

A specially formulated cooling water treatment 
cont~ining a blend of near-neutral chelants. 
surface active agents and dispersants. An 
excellent'corrosion inhibitor for systems con­
taini.ng steel. copper" aluminum (above 2900) " 
cast iron, stainless steel and inconel. 

pH . . . . . . . . . . · 5.0 to 5.5 
Form .. . . • ,Wedte powder 
specific gravity 
of 1% solution • 1.0' (approx.) 

Solubility in water . . · 50% by weight 

R£:commended as a corrosioh inhibitor for recil.­
c~lating water systems containing steel, copper 
and its alloys. The chemical balances produced 
by this organo-chelate permit high calcium lev~ls 
over a broad pH range so tr,at blowdown can be 
held to a minimum. 

PH'ENIX 292 is biodegradable and non-toxic; it 
produces a waste water whi(!h is not harnlful to 
fish or animals. 

Treatment levels will vary according to the chemica:'. 
make-up of the supply water and the corrosion load. 
Dosage ranges between 2 to 50 ppm based on blo'Wrlown. 

PHOENIX 292 prevents corrosion by forming a morto­
molecular film on metal surfaces. In systems 
containing o~d scale or corrosion products, 
PHOENIX 292 will remove them gradually over an 
extended ped.od of time. 

http:taini.ng
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Feeding equipment and chemical storage tanks 

SHIPPING 


for concentrate should be lined with poly­ oethylene, rubber or be made of stainless 

steeL 


rO~-;IX 292 is. not recOnimended ~:~-::;~, 
~ or Zl.nc. '. 

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. 


~vailable in polyethyler.e-lined, lOO-lb, non­
returnable fibre 'drums. F. O. B. Chicago, 
Illinois. 

* * • 


