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memorandum 
CoATE: October 15, 1991 

MAIL $70PfTELEPIOE: KJOJ/5-6573 

u.llti: NPDEi PERMIT PROCEDURES lUlD GUIDELINES I'OR DISPOSAL OJ' WASTE 
WATER INTO SINKS AND DRAINS 

Enclosed is a copy of Administrative Requirement 9-6, "Water 
Pollution Control", which describes the procedures required*'for 
compliance with the Laboratory's National Pollutant Discharge 
Elimination System (NPDES) Permit and for permitting new outfalls. 
Also enclosed is a copy of "Guidelines for Disposal of Wastewater 
into Sinks and Drains" which is a summary of the waste streams 
which 3re acceptable for introduction into each type of collection 
system and outfall category specified.under the Permit. • 

It is extremely important that you, or the Waste Coordinator. for 
you4 group, division or directorate be familiar with ,the • 
procedures required for permitting new outfalls prior to discharge• 
and for reporting changed waste streams discharging into existing 
outfalls under the Laboratory's NPDES Permit. (See Administrative 
Requirement 9-6). 

It i~ also extremely important that each operating group which 
produces a chemical waste stream and each operating group which is 
responsible for meeting effluent limits for an NPOES outfall, be 
familiar with the waste streams which are acceptable for discharge 
to sink& and drains. (See "guidelines for Disposal of Wastewater 
into Sinks and Drains.") 

Site-specific operations and maintenance procedures covering each 
outfall should be prepared by owner groups to prevent improper 
waste streaaa from baing discharged into outfalls and to ensure 
coMpliance vith effluent limitations under the Laboratory's NPDES 
Permit. Operating records should also be maintained by owner 
groups to docuaent that procedures are baing followed. A list of 
active NPDES outfalls and a copy of the Laboratory's current NPDES 
Permit were sent to outfall owntir groups on September 19, 1991, 
from the ES'H Coordination center. (See ES&H cc Memorandum 91-
1873). 

The Environmental Protectio~ ~roup (EM-8) is presently conducting 
a Laboratory-wide Waste stream Characterization Program to verify 
that each wasta stream generated by the Laboratory is properly 
identified and characterized under the NPOES Permit. Your 
cooperation ig required in order to complete this program in 
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AR SGc•on t;; 
t"v!rorr:'er·::;;: ,.),,J'ec~ on Wa1r;;r Poliulion Control 

·nm adrnmmrau~e requ1rement dcscnbes the proc~~ures req~lted for ~c:mpiJa.nce 
w1lh federal and st.ate water polluuon con!rollaws and regulauons. ?roce<lures tor 
handling acc1dental oil sp1lls. chem1cal sp1lls. and a1mosphenc d1scharges are 
mc!uded 10 AdmmiSU'aUve Requltcment 9-4, "Acctdeni.J.J Oil. Chemtc.ll. and 
Ar.rbcme Releases." 

Industrial liquid Wasle-Wastewater ong1na1mg from an mdusmaJ pmce;; "' 
mdus!.nal use of water. An mdustnalltqutd "'aste m<Jy be radtoacuve or 
oonradioacuve. 

0111\ 

liquid Woute Discharges-The rele:LSC of wastewater from a building, structure. vr 
process to lhe env1ronment. Liqu1d waste discharges may be further class1iied :~s 
o;anuary. mdusmal, or stOI!TI water discharges. 

liquid Waste DispMal Pumit-A permit issued by the ~ew ~fe~tco Envtronment 
Department that aui.honzes a facility to insi.J.JI a septic tank system or holdmg l.ll\k ior 
disposal of samt.ary wastewater under prcscnbcd cond1uons. • 

~ational Pollutant Discharge Elimination System !NPOES\ Permit-A perm1t 
1ssucd by lhe US environmental Protccuon Agency tEPA) under the Clean Wa1er Act 
lhat aulhonzes a facility to discharge liqu1d cinucnts to the env~tonment~r.dcr • 
prcscnbcd condiuons. For example, ma.~s and conccntrauon lim1ts for some 
contammants must be rouuncty momtorcd and rcpomd lO lhe EPA. 

Outfall-The outlet or any p1pe, conduit, dr.lin. channel, or other conv~yan.:e to the 
cnvi!OnmenL 

Radioactive Liquid Waslt !Liquid Ro&dwastt)-Ltquid waste that1s contarnmat~d 
or m1ght be conwnmau:d w1th rad1onuchdes. 

Radlolldlve Liquid Waste (Liquid Radwasltl Plptlines-Ptpelines 1hat carry 
liqUJd radwaste rrom vanous l.abor.uory siu:s to liqu1d radw.tste storage and trc:urncnt 
facilities. ('The network or pipelines was formerly referred to as lhe actd or mdustnal 
waste sewer syso~m.) Th~: Waste Management Group (EM· 7) 0pcratcs the r:ldioactl\o: 
liquid waste treatment plant and mainUin5 the mdwaste collccuon system f;om the 
pointwht.re a bu1ldin11 connects to the r:1dwasu: p1pchne. 

Sanitary Holdlna T:.~nk-A septic t:lnk ror receiving sanit:lry w:mewatcr that ha,; no 
outlet Ot drain field ror disposal. Wastewater rrom a san nary holding tank 1s 
nnsponcd by pump truck lOa sanit.ary wast.Cwater treatment racllit)" for tlc.'ll!11~nt l'y 
the support services contractor (Johnson Controls World Services). 

SanitAry Stwtt' System-The col:ccuon system that carries sanitary wastewater 
from Laboratory siteJ to sanit:li)' ttc:ll!11cnt f:~e•lities. The Fire Protection and L'ultucs 
Group (ENG-8) manages lhe sanit:lry sewer system from lhe pnint where butldings 
connect to the sewer line. The support services contractor (Johnson Controls World 
SU'IIiceS) opcr.lteS all s.:1111W}' ucaunc:nt f3Ctliues and m:~int:llns lhe sanit.ary sewer 
sysu:m. 

Sanitary W•tawater-Rest room and lr.iL<:hcn waste: nonradioacuvely cont:1m1natcd 
waste from showers. hand-wasllinasink.s, and janilOr's s1nks: water fount.aJn dt:llnage: 
Uld olher biodcaradable domestic wasu:s. 
S.,lic Taalt System-An underground tank and drain field (or sccp:tge pttl 
constnJCted ret the disposal of s:ll'llt:li)' w:IStewater. The support servtces conttJctor 
(Johnson C:onl./'015 World Scrv1ccsl mamt:lins all ss.,etic t.ank svuc:ms. 
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Storm Se"'tr SyGltm--~\ ~~":em ,)r pipeS .... ,.;ncJu!C. /...fJJf15 .. :h3..i';ne~s ..111rJ ..;·.r:~t 
~··2n\eyJ.I"k:es ..:.:>n-;~.r..;t:~ed to ~vi..k~t .111d conve"' ..r,.;rm .. v;:;ter run-off. 

Waste Stnam--Pollutant or combmauon oi fX'I!ul.JJlli p;~;em :n .... ater ,rom Jfl 

nd1'ldual proces~ or apcrauon. 

~ ntess uther.rw·~s.e ..:w.t~d in lhn document. l~ne r!'l~'13ie~;; r-.;~ ... .-~( en:l:ll'e tr •. :.n 
re~mre;ncnts 1pec•f•ed herc•n are met. 

E.,istingliquid \\'ast! Disch:uges. All ex1sung outialls and dr.un p1p.:s trom 
L.lboratory faclillles that d1scharge or could potenually discharge tndusuu! or 
.;.:;nu;yy "'astewater to the cnvtronment must be permitted Wlder the Laboratory ' 
'l;auonal Pollutant 01scharge Elimtnauon System 1~'PDESI perm1L Storm . ..,!fer 
dtscharges •v1ll be e'aluated by the EnvU'onmental Group tf.~·8) on an outfali· 
-;pecliiC bas1s pending final EPA regulauons. Construcuon projects greater than 5 
acres w1ll requ1re spec1flc storm water considerations. The EnvU'onmental Protection 
Agency IEPAl \IIIII re~um: the perm1wng of storm "'ater outiJlls m the future. 

VOTE Any txisun~ ducharit of an tndu.strta! or saTUtary wasttwattr thatjt fiOI 

permmtd u.ndu tht Laboratory· s NPDES ~mul must bt rtporttd tmMtdiattl}' 10 

E.'.f-8 so thalllthty II'ID:V rtporc tht diSchargt to tht appropr~att rt~u.la:ory agtnCitS 
u.nder tht Laboratory' J Adrrunwrazivt Ord.tr and Wastt Strtam Characttrltation 

Pragram. 

~~w Liquid Wastt Oischarlles. :-lew hqwd "'aste may not be discharged to the 
envm:mment unul the discharge is approved by EM-& and is included under the 
ubor::tory's :-<PDES permit. Operaung groups must provide EM·8 with the 
fol!o•.vtng mformauon concemmg thetr plans for new liqu1d "'aste discharges: the 
process generatmg the "'aste. the character and concentrauon of pollutants m the 
"'aste. ;md the anuc1pated flow. The followmg !ead-umes are requl!ed from 
noofiCation of EM·8 to EPA approval. 

These di5Ch&rges require appro1umately 90-day lead·umes: 

Bo1ler blowdown 

Treated cooling water 

Noncontaet cooling water 

High-explosive "'astewater 

Phoro-processing wastewater 

Discharges from other types of processes or opcl'3IIO!!S requile appro~ 1mately 
210 days. 
Storm water discharge perm us w1ll requln! lead-times based on pending EPA 
regulauo.u. 

Waste Stream Modinatlons. No new or chanaed waste stteamS may be discharged 
to emting uuunent facilities or through e•istin; !lo'POES oul.falls until EM·8 has 
reviewed the modifiCation and has noufled the EPA of the chanae. Whenever an 
operat.in11J10Uil anlicipalCS a change in its liquid waste ditcharJes, it must prov1de the 
foUowinl mformation to EM-8: the process gener:wng the new waste. the character 
and co;1cenuauon of the pollutants in the new waste. and the anlic1pa&ed flow. A iead· 

EnvifOIWNiftf, Scllfefy, and Healtft MGIIUOI 
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Uq:.:i<l WJOSie 
Oispoa.al Permit 
Requirements 

W!lSil! Slr~ailll 
~par:~ lion 

Sonradiollctive 
Industrial 
Wastewater 

Woter Pciiulion Centre; 

:~me of appro1<1~iy 20 d;!ys '' requuerl fOf a rootme nouticauon !D the EPA :: J 

';>ennot modtfiC.lUOn IS reqWied. the new or chAnged waste stream must be cor.>,dl::re<J 
l new d1sch.arge. and lhe ie.ad-umes for new dJ.sch;:rges <90 or~ 10 dlysl :ll'e req!lt:"ed . 

. 'lqend:ng on tlv~ wast.e c;. '1!01')'. 

'\iew or ch:<.'liJed wast.e strew. t!w are plAnned for dJscharge to 1.1'1e Rad<J.:C\o-~ 
L1qwd Waste Treauner.t Plant r. •s: ~ rev1ewed by the 'w'aste Vtanagement Grc~;p 
:'E~·1· 7) befone d&har!te. 

Sew c .. r modified septic tank systt:ms :l. 'S<l!liW')' holding tanks must be rev.ev.M ~., 
E~-8 and permmed under the New Mell. "Liqu1d Waste D1sposal Regulauons 
befone construcuon begms. A lead-ume ol "'days should be antic1pat.ed for 
p!"panlUon of the permit Zlpphcauon and aPV wal by the New ~ex1rc linv1ronment 
Depanment (l"iMED). 

Sanitary Wll!ltewater. At! sanuary wastewater (rest room il.lld kitchen \1/aste. etc., 
must be diSCharged uuo a samwy treaunent facility. sepuc tank sy~tem. or santtJri 
holding tmlc. No mdusmalliqu1d wastt: may be discharged mto a sepuc tank system 
or samwy holding lank. • 

Drainage from sinks and dishwashen used to wash nonradioacu\·ely conr.ammated 
dishes may be discharged to a sanir.ary uuun~nt facili!)'. sepuc tank system. or • 
S311nary holding tank 1f no chemials are dumped down the drams and irthe smks and 
dishwashen are used for nns1ng and washing only. 

Coolln1 Water and BlowdcWN. New discltarges of tteated and once-through 
cooling wat.er and boiler and compressor blowdowns requue sepanre discharge pomts 
under the Ubcnlory's present NPDES pennlL Exisung discharges of these waste 
stteii'IIS in10 saniwy treatment facilities will be revr.ewed on a c.ase-by-ase bas1s 
under the Laboratory's Waste Saum Chancteriution Prosram in order to detemune 
if !hey are comp8llble for bioloaical auunent. Removal of disctwges or trtated and 
oncc·lhrough cooli!'lg war.er and boiler and compmsor blowdowns from sanuary 
treatmelll f~&:ilitaes may be required under the LaboraiOry's NPDES permit 1f a 
poo:nti.ally 10xic chemical exists in the wasiC saeam or if the waste has a dett1mental 
effect on the treaanent facility. 

f1toco.Proceaillt Rlua Wattr. Under d'.e Laboratory's present NPDES permtL ne~~t 
di!ICI!IrJa of photo-processing rinse waiCr must have separate discharge points. 
EAisting discharges of this wasiC saum into saniwy ue:lunent facilities w1ll be 
reviewed on a c.ase-by-ase bssjg under the Laboratory's WISIC Sa-earn 
Clwat:terizaoon Prolfalllln order to dca:mune if they are compatible for b1olog1c:ll 
a-earmcl!f. 
Pria!ld Cln:ult·loell'd Wasttwater. Existing disclwJes of pnnted l:ltcUit·boatd 
w~Woa and ocher indi.ISU'ial waste that concain pocer.tially 10xic quantities of chem1cal!1 
must be removed from the saniwy treaunent facilities and treated by separate 
facilitieJ in 'Jtder to comply w1th to,.;icity requirements. 

Hlp·Ex,lollvc Waste Water. All new and existing Wc:h&tles of hish-explos1ve 
(liE) wastewater requine separ.ue dischar]e poiniS under the Laboratory· s ..,.'PDES 
per.n1L Discharge5 of sim1lar types of HE wuiCwiiW' may be combmed. 
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rotenually comamtnat~ waste streams must be dlschar,;cd <~to a radtcacu'e ,,,~,_.J 
"'3St.e trc:~tmen~ factlny <the TA·21 Treaunent P\:~nt. L"le 7 A·SO Treatrnen!. P!.a.~L Gr 
L~e T.-\·~3 Tr~..ltment ?ond). D<scharges to t."le~ :re:m~ent fJCtl;ucs m~;sti~Ot wr.:.:un 
hazardous mat~nals. solvents. or org::.ntcs. Heavy m~tals '"~oncentrauons abo,·e 
Resource Conscr•auon and Recovery Act ltmtts are also not allowed .. -\ll smks and 
Jr;:uns irom ndtoJcuve.matenals-handl'ng areas must t>e plumbed tnto the~ 
radtoocuve ltqutd waste t.reaunent factliues or col!ec~d ;n cont;uners that are 
transported and dtschJiged tnto these factlittes. Soe AdmmtSL'"JL'·e Re4ut!emem i :-: 

"RadJOacuve Ltqwd Waste," for addiuonaltnformauon. 

E\f-8 advtscs user groups concemmg state and federal regulations for ltqutd waste 
dtscharges. permtt vtolauons, and management of waste st.reams. E\f-8 personr.cl 
also conunually momtor wastewater dtscharges and complete monttonng t9fleru 
rCJ.:lutred b!' the regulatory agency. 

··Environmental ?rotecuon. Safety. and Health ?ro~ecuon Program for AI: 
Operauons." 0ep:liU11ent of Er.ergy Order 5480.1. Chapters XI and XII (rnost recent 
eOIUOnJ. • 
"Federal Compliance wtth Poliut.on Control Standards,'' EJ~ecuuve Order 12088 
tmost recem edlllon). 

"Federal Water PoUution Control Act." Public Law 100-4 (most recent edit;en L 

··sew \feJ~tco Water Quality Act and Amended Water Quality Conuol Commt;;1c, 
Regulauons" (most recent edmon). 

"Radio:Jeuve Ltquid Waste," Administrative R~utrement 10·1. •n En11rro11mL11r. 
Saftry. and Htalrh Manual. Chapter I (most recent edition). 

·'Water ?rograms," 40 CFR 100-! . .19 (most recent ediuon). 

Environmental Pro!tetion Group (EM-8), 7-5021 

Fire Protection and Utilities Group (ENG-8), 7-9045 

Johnson Con110ts World S!!rvices, Inc., 7·0104 

Wasae ~ement Group (EM-7), 7-7391 

Water Quality and Toxics Section of the Envtronmental Protecuon Group ('E!\1·81. 
S-0453 

ElwltOnmeflt. Sclre!Y, Cfld Heallll t.tai'\UOI 
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los Alamos National laboratory 
NPDES Pc;rmlt No. NM 0028355 

Oct.)ber 14, 1991 

Th9 laboratory's National Pollutant Discharge Elimination System (NPDES) Permit is 
based upon outfall categories for discharges to the environment. The permit requires 
that each waste stream produced at the Laboratory be induded in the proper type of 
collection system and outfall category. The follor ·li'J is a sumrna.ry cf the waste .. 
streams which are acceptable fer discharge into, ::ch ccllacticn S)':;('"m and outfall 
category. 

Domestic-type waste including restroom waste, kitchen waste,; non- "' 
radioactive contaminated waste from showers, hand-washing sinks, 
janitors sinks, watar fountains, and other domestic type wastes of a 
biodegradable nature. 

Drainage from sinks used to wash glassware and from glassware 
dishwashers in non-radioactive areas may be discharged to the sanitary 
treatment facilities if no chemicals are dumped down the drains, and the 
sinks and dishwashers are used for rinsing and washing on:y. 

Da minimus quantities of potable water, chiller water, steam condensate, 
bailor water, and othor non-toxic, non-hazardous discha:-ges originating 
from mechanical aquipment rooms used for heating and cooling of 
buildings. 

~ proca~ng rinse water. Developer and fixer must !1Q1 be 
discharged to the sanit2ry system. 

Hazardous or toxic wast9 streams must !!Q1 be discharg6CI down any sink 
ordmin. 

Raciioactive or potentially radioactive waste streams must !!21 be 
discharged to the sanitary system. 



! \,. , ', l f:: 

SpBnt demir.eralizer regenarants, bciJer biov:down, coo:in(J <ewer 
biowdowi1, <:nd diatom3coou5 earth filter backwash. 

Do mmimus quantities of potable water, chii!er water. steam condensJte. 
bo:lor water. and other non-toxic, non-hazardous discharges <.:ssociatcd 
with powor plant operations. 

Hazardous or toxic •Nasta streams must !.lQ1 be disch<Jrged to any smk J~, 
drain. 

Nsutraiized demineralizer regeneration brino and boiler blov1down 4/R 

Do m~nimu::; quantities o1 potable water, chii1sr water, stoam condensate. 
boiler water, ami other non-toxic, non-hazardous discharges associated 
with steam plant operatiOi1S. "' 

Hazardous or toxic was!s streJm muso DQi be discharged to any Sir.•~ or 
dmin. 

Cotcgory: 03A Outiilils CTI'a~ted C..29!!ng V''at!?t) 

Coolir.g tower b!ov.'down, evaporative cooler 6!schargo, eondonser 
bioYidcwn. and air washer b!owdown. 

Hazardcus or toxic ch6micals must !lQl oo present tr w•1 traated coohng 
water dischargo. 

C~t;;;tiory: ~~~~ CNon:Con~met Cooling W!i!1tr} 

N\ln·amtact coaling water, non-desti'U<:!ive testing discharga, discharges 
from !.he asphalt b:.ttch plant, and from water productior. facilities including 
wat~:J'' well bl~V'Idown. 

Chemicals must nQl oo present in any no:'H:(lntacl rooljng waist 
discharge. 

Ha.:2fooua or 10)(ie chemicalS must !lQ1 be presont in aNy non·ctm!nct 
cooling ,.,·atAr discharge. 



P~t r:ll~ ,n,,: .'Ch11 '.·. :<> n , 1 •. 'lp,~r·d: 

·the \1l• Ht h.:.>~t .liH 

Ca~egory: QSA Outfalb ,High Explosives WastewQ!t! ptsehargesl 

High explosives wast9water. 

De minimus quantities of potable water. chiller water, steam condensate, 
boiler water, and other non-toxic, non-hazardous discharges associated 
with high explosives operations. 

Hazardous or toxic waste streams must !lQ1 bo discharged to any high 
explosives wastewater sink or drain. 

Catogory: Q6A (Photo Wastewater· Discharges} 

.... 

Photo rinse water from photo processing. Develope~ and iixer must !lQ1 b6 
discharged to the sanitary system. 

• 
Hazardous or toxic waste streams must ruu be discharged to any photo 
wastewater sink or drain. 

Category: ~J...QQtfall CRsdlooetlve Waste Treatmel'1t Pfentl 

Radioadive wastewater. Call the Waste Management Group, EM-7, for 
waste acceptance criteria. 

Hazardous waste streams must not be discharged to any radioactive 
waste sink or drain. 

Category: 128 Outfpll CPtlnted Cln;ult Botrd OlschlrCIIl 

• Process wastewater from printed circuit board manufacruring using photo· 
etching techniques. 

Hazardous or toxic waste streams must n21 be cl~harged to any printed 
circuit board manufacturing sink or drain. 
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dtt' \fi~ to l1na~w· .n, 

.:,·oHNSON CONTROLS WORLD SERVICES INC. 

FROM: E~v::=nmen~al Protec~icn Branch Supervisor, 

DATE: ~l'ove::±er 19, 1991 MEMO NO. JENV.92-075 

SUBJECT: D!S?·::SA:. OF LIQUIDS AT TA-53 

?.ecent::.y t!:.e NM Environment Department (NHEDI conduc..ted a rou'Cin~ 
diaanostic evaluation of our wastewat~r facillties. When thev 
were visiting the TA-53 wastewater lagoons th~y observed an . 
crange colored discharge entering the lagoons, no samples were 
taken so its- origins or constituents were not deter:nined. T~e 
report issued by the m!ED re~~ires that we identify sucn 
constituents and prohibit the introduction of dny unauthorized • 
constituentz into this waste strP.am. 

~learly, it is not possible to identify the origin of this 1~~~~~ 
at this time. :n the future, if a thorough waste steam 
characterization is completed it will be clearer to user groups 
as to which drains may be used for specific disposal practices. 
7he intent of this memo is to enlist your cooperation in aler~ing 
~·o·..:.r staf: to the importance of proper disposal of waste liqo.Jids. 
7~is is not meant to imply that CA2D personnel caused this 
problem but is pert of an effort by LANL and JCI ~o ensure tha~ 
all personnel at TA-53 are aware of the need to dispose of only 
those licr~ids ~hat are acceptable for introduction into a 
sdnitary sewer. Useful references in this respect are JCI SPI 
12-04-009 'L:cr~id Waste Disposal' and lANL's AR 9-6 'Water 
Pollution Con~rol'. 

P.!.ease let me .know how and when this information wi.:.l be 
di!:;se:r.inated to your staff. JENV would be glad to assist i:: you 
~eed a person to address a safety or environmental meeti~y. We 
apprec~ate your cooperation in the past, please contact the 
undersigned if you have any questions. 

f/·, I c./1 :/!_ 
..r : ... t~ .. ~-;7,. .. ~./..,.,<Q.,~J "::>-,:~ 

!Hchael Brown 

cy: s. J. Cal :!.:::ni, VP /Gen r-tanager, JMG~ 
G. Vavra, Manager, Operations, o:.r:o 
Danny Cas~~~eda, Manager, CDDO 
R. Greuter, Manager, UMDO' 
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los Alamos N::ttiona! L8borntory 
los Alamos, Na-N Mexico 87545 memorandum 

I(. B. Fcrkffi.s, DA~.('~· 

A.D!t:91-1227C 

t;:.;a:~::.., WASTE STRE,.\M CHARACTERIZATiON AT TA-53 

December 4, 1991 

All4/7-1900 

"fhc Kew Mexico Enviro:1r.1~nt Division Report of November 6, 1991, page 4, reqUires that the 
" ... [Laboratory] must take immediate steps to identify and characterize the li<;juid observedolay 
!he inspectors [during the August 1991 inspection of TA-53] and any similar subst~nccs wb1ch 
may be discharged to the TA-531agoons." This requirement was emphasized by the l'I'MED 
inspectors to Michael Brandt during their November 20, 1991, reinspec:ion of theTA-53 wa:;te 
water mgoons. 

In order fer the Loboratory to comply with this reg':Jlatory .requirement. I request that :he was.ae 
strea:n characterizl!tion project planned for TA-53 be advanced on the priority list. Until the 
sources of wastewater are identified, TA-53 will be unable, in rr.ost cases, to identify the sources 
of unpermitted discharges. Please coordinate EM-Division activities with Michael Brandt. ., 
RBP:MTB/crn 

Cy: F. A Morse, ADR, MS All4 
P. D. Barnes, MP-00, MS H850 
M T. Brandt. ADR/EST, MS A114 
K. M. Hari,i.~·. EM-8, MS K490 
s. a. ltae, £.M-8, N8 K49l 
ADRFile 
CR.M-4. MS AI 50 


