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WASHINGTON

21 August 1943

Honorable Nenry A. Sallace, Vice Presidest,

NRonorable Newry L. Stimsem, Secretary of War,

Genaral Gecrge C. Narshall, Chief of Staff.
F:ON:  Military Poliey Comsittes on Atamic Piseice Bambs

SUBJECTs Present Status and Future Progras

Gentlovent
Tbhltnmtmnhodndmtofﬁmhﬁm
powar was dated Dooember 15, 1942, That report with its recommendas
tions was aprroved by you and later by the President of the United
States,
GLELAL
Its »omt vital recom:endation was "That thie prosraa be
carrisd forward vigorously, amd that it Le given the higheat
ﬁprio:ritiu md allocations on rateriala, equipment, and personnel,

. with a view to completion at the earliest possible date.” The ap-
proval of this recarn.endstion has 'omblod the program to be pushed
to the lizit. Hany scientific, snginesring, and procurswent dife
ficulties have bLeen overcome, '

At ths presant time, so far as the production of the es=

ssntial materials is concerned, there aprear to be nc insurmountabls
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diffioultiss which time and effort can not ovarcome successfully.

A possibility has always existed that the material would not prove
to be a controllable explosive. The 1ikelihood of this possibility
existing is steadily decressing, although it can mot be finally
eliminated until after a sufficient amount of the materials is
produced.

OUOAIZA TION
The membership of the iiilitary Policy Committes in general

P

charge of all phases of the developnent and the manufacture of
raterial and the production of atomic fission bombs and all the
plans for their use as a weapon remair a8 o‘;igimlly constituted.
The cmmittoe'cmists of Dr. V. Bush, Director of 0,5.i.D., as
Chairtan, with Dr. J. B. Conant a8 his alternate; Hear Adriral
%. R, Purnell, U.S.N., and i‘ajor General W, D. Styer, U.5,A., with
Bric. Gen. L. R, Groves, U.0.A., in executive char;e of the work
and warkin: in the closest cooperation with Dr. Conant, This re-
port is presented by Brig. Gen. Groves in Lehalf of the ¥ilitary
Policy Canmittes.
PROGRESS

Since the December 1942 report on this subject, the work
has prosressed as follows:

A. A site of some 56,000 acres, the Clinton Engineer
Works, has been acquired in the vicinity of Knoxville, Tennessee, -
as & location for the electro-tagmetic and diffusion proceas production
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Plants, and a seni-works for the power ;roeess plant. Comstruction
wvork on the sdminmistration and auxiliary facilities is mull];/
caupleted, end is progressing favarsbly on the produstion plants.

B. A site of over 400,000 asres, 237,000 sares of which
are under lemss, the Hanford Enginesr Works, has been soquired in
the vicinity of Pascc, Washingten, as the location for the power
process plant, The sise and location of this site were determined
by the necessity of restricting the hasards, rany of them unknown
of indefinite, to the actual operating persomnel, and to a xinizum
of those, as well as by the nead for a large supply of pire water.
The desi n for this plant ia essentially complete and consiruction
has bLeen initiated.

€. A aite of approximately 54,000 acres has been procured
in Bow lexico, sose 20 niles from Santa Fe, for the establishrent of

lavoratory facilities for a special secret lataratory for solving

T U problers; totiscientiflc and ordnance, lnvolvad in the produc-

tion of the actual bomls and effective dellvery on the cesired tergets.
D. All avallable ore in the United States, Canada, and
all ore now known to be available in the Reljian Congo is belng
procured. The plants necessary for procemsin;; t'.e ore have been
essentially eqplotad and are now in Opﬁati®.
E. Construction of plants to yielu approximately three
tods of heavy water per momth have been essentlally completed and
production has been initiated.

F. lLimited sclientific research is being continued on




the ocentrifuge method, but »o major effart 1s being devoted to it.
8. kmkumdmmuﬁdmlopmtdmm
range power possibilitise, exoept such research work as is incidental

to the main effort of developing a Tission basb.

- vETH ¥ -

An experimentsl unit has been successfully operated and the
production plant at the Clinton Ingineer Yorks for producing U 235 is
now approximately 354 corplete. This plant is scheduled for corple-
tion early in 1944. It will furnisk sufficient U 235 to provide
saterial for the essential research that must be campleted prior
to fabrication of the first Lomb, The 8till existing uncertainty
as to the asount of raterial required for s borb nakes it i~possille
to tell when this nethod will produce & sufficient quantity for the
¢irst borb. It could be anywhere fron Septenber 30, 1944 o early
in 1945. We have in this method & poseibility of advancing the pre-
viously estimated date of the first Lamb Uy soue ronths, Accordin 1y,
all possible pressure is being placed on 1t Engineerin; and construc-
tion are bein; done uy the Stone and i ebster Engineering Carporation,

‘and the plant will be opsrated Ly the Tennesaee Eastran Corporation,

a subsidiary of the Eastian Kodak Coupany.

Conatruction on & production plant for producing U 235 by
the diffusion method has just been jnitiated; it is scheduled for

completion by about Christras 1944, It is expected to use this




 plant fa ecnjunction with the elestro-magnetis sethod. The diffu-
sion prosess will btring the material to a certain rioh.uu, 25 o

35 percent; the electro-magnetic Plant will then take this enriehed
caterial and produce the final product. 1If it is reasonably sussess-

ful it will produoes sufficient qmntitiu' for our military use, Re-

search and experimental work are being conducted at Columbia University,
The production plant is being constructed at the Clintom Engineer
¥orks, The manufacture of a nuaber of the component parts of the
process equipsent is now being initiated. It is hoped that material _
for the first borb will be available eirly in 1945. Engineering is
being done by the Kellex Corporation, a subsidiary of I, W, Kellogg

and Conpany, and the plant will s operated Ly the Carbide and

Carbon Cher.icals Corporation, a sutsidiar s of Union Carbide and

Carbon Corporation,

Experimental unite utilizing a gr;phite uraniuz rile have .
dei.onstrated the successful application of uany of tie principles
involved., A seni-works unit loeate&f.at. the Clinton En;ineer Works
is a’chedule_d to bezin operation in September of this year, Hesearch,
experiiiental work, and operation of the semi-works are bein, done by
the University of Chicago., A production plant ia now being constructed
at the Hanford Bngineef ‘Worke. Campletion of the first production
unit is scheduled for the sumrer of 1944. Final cocpletion of the
plant is scheduled for early 19,5, The scheduled production rate




is mpffisiemt for wilitery use. The B. I, du Pent de Nesocurs asd

Company is engineering, comstrusting, and opersting the plast.

This work is being done under a comtrast providing for no profit

and a one doller fee. A special, ',n staffed division has been

ast up by du Pont for doing the work, Studies are being made to

deterzine the feasibility of utilising radioactive materials as a

nilitary weapon. These naterials are & by-product of the expected

slement 91. plants. Plans for defense against their possible use

by the enemy are being foruulated. The snemy night produce a dangerous

supply of these redio-active zaterials before the tims when either

he or we c¢ould coxplete a plant suitable for the production of an

explosive bomb, He night use .1t a8 a neans of denying an area

against our advance or even in an attack on a heavily populated

area.

LEAVY WATER

. Although the heavy water uranius pile still appears to

7 "Thave certaln englnesring SAVANUAZ®S Over the praphite-ursntwr-pile;

frml the ltugdpqint of time the graphite uranium pile was definitely

better and our nain effort for producing element 94 is based on the
uss of the graphite. Research and experimental work pertaining to
the ugo'»of heavy water with uraniuw has been conducted, but__m_nn
perimenta} or production units have Lesn constructed, although en-

gineering plans are about to be initiated.

Four plants are being constructed for the production of




heavy water. The combined capacity of these plants is approximately
thres tons pe: momnth, Une of the plants is now completed and a)l
are starting initial operation, One of these plants is located in
Cn_n:du and the other three are located in the United States.

A conaittes of disinterested, e:inent scientists has Just
completed a revier of the heavy water probler and has recommended
continuance of the heavy water work.

SICRED LAPORATCRY

Under the direction of Dr, .. k. 6f7ponhe1r.or, a atrong group
of euinent scientists and selected individusls of prcrpar- industrial or
rilitary experience tas been forred and aui?:able facilities provided
at an isolated location in New Mexice. Thre miassion of this .roup is
1o carry on research and experirent necessary for the final purifica-
tion of the production material, 1u4 fabrication into suitable active
coponents, and the corbination of these components into a fully de-

velopsd, usable weapon. The rro. ran of this labaratory has been

examined into and upproved Ly a coumittee of e inent, disinterested
scientists,

[+ ]

The progran for acquiring sufficient uranium ore for uilitary

use has beon pushad vigorously. Sufficient cre for expected needs is
now on hand, under contract, or available sitler in the United States
or Canada, and contract rrangexents for the latter will be couplated

in the near future. In addition to contractin: for the purchase of

CoRET
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the nines in Canada and the United States now being operated, every
offort is being made to discover new sources and to develop those
that may be most readily mined. Our investigations since last
Deoo;rzbor indicate that the best ore supply is in the Belgian Congo
rather then in Cansda. We are obtaining ore from both places, as
well as from the Colorado area.

A complete sysiex of ranufacturing plants for pro(\:elning
the ore for use as a feed raterial in t'e r.ain production ﬁl@u
has Leen essentially corpleted and is now in operation at a TELE
sufficient for our use, All except one of these plants are located
in the United States, The outer is in Canads.

The tulk of the basic supply, and certainly the ‘richest
ores, are located in the Balgian Congo in an area held under con~

cession by Union Hiniers, which is relially reported to be conf.;_-gllod

by the Bank of England and the King of Bel;iw.. Certain lower grade

ores are in sxistence in other parts of the world, wwong thes Colerado . — -
and the states to the south and west, Uur knowledye wilh respect to
use of lower crade ores is not yst perfected to & point where a proper

estirate of the situation can be nade, Lut it now appears that af ter

our prograi: is carried out and our existing supplies of m‘;ni@ ore

are converted into explosives in this war, our basic supplies and
those in Canada will Le well on the way to exhaustion, witlh the
w&jor world supply in the. Bel_ ian Con o not under ouwr control in

any way.
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If the possibility of world disaster through the develop-
ment of this supsrexplosive and its possible military by-products is
to be avolided and the enormous hasard involved in its preparation
ainirized, the utilisation of atomic power wust always bs under close
control by rovernments interested in the welfare cf mankind rather
than in absolute dorination and exploitation of other peoples. If
the United States has a strong patent position, the achievement of
the above will be facilitated. In accordance with your earliar in-
structions, stepe have been taken to estatlish this position. A
graup of experienced scientific patent lawvers is hLandling the patent
s)it.uat.ion. All personnel, both scientific and industrial, enpaged on
the wofk are required to assi;n their entire rihits to any inventions
rade in this field tc the United States Governrent. Any icportant
patent applications on ‘hi.a sul.;ect. will be leld in Becrecy. kLo

7ereral effort ‘as bean rade to Luy paten. rights of individuals

value and validity., In one case, howsver, negotiations are now

in progress for the purchase of certain patents which, while not

sgsential to us, are believed to have sufficient validity to rake

it advisable to =rocure them, particularly for reasons of security.
This progrem is sound for tue war period, which now has first cone

sideration, and will lay the ;roundwork for proper control there-
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It is desired to emphasise that the progres consists not

mwmmmtdmutmwmmuqdmom-
duotiog plants but also of the prroan'c.unt and proocessing of the
ore, the ;pcnuon of the nanufacturing plants in the produotion
of materials, and in the productiom of the actual bombe sndrtho
seans of delivery on the desired targets. As the probleas have
Lecome moTe clearly defined, it has likewise Leen possitle to de-
fine nore accurately the many coets involved in carryin; out the
entire rrogra: . The exact azount can not yst be est:nated nore
ti:an approxirately bLscause of the any un<nown factors yet recaining.
%e are learning nore alcut these factors every day, but there are
stil] rany -aps fron a cost standpoint in the extent of our know-
ledre. Even when we are certaln ¥e can solve a problem, we can
not predict the cost of the solulion. he started with four methods
of producins the raterial and to date have only been able %o drop
one safely. Ta had hopsd &t the tire of the Decexber report to
drop down <o twc and possibly ons nethod. This has not proven te
te feasible if ws are to reta;m the criginel, and in our opinion
vital, concertion of ygetting an adequate solution at the earliest
possibvle date. The procurer.snt and procesaing of all possible
availabtle uranium bearing ore hus also added considerally to the
cost of the program. The entire Proyrar. a8 now estirated, including

operating costs throuph early 1946, will probably a.ount to over

-t

. =10=




$1,000,000,000. To date, $385,000,000 has been made available from
oonstrustion funds under the eontrol of the Chief of Engineers, snd
$400, 000,000 additional has been provided for under disguised pur-
poses in the Military Appropriation Acts for 1944, Mo need -is seen
for the provision of additional funds in the immediate future as the
Chief of Enginesrs has been authorised by the President to enter intec
contracts, the estinated expenditures of which would exceed availalls
funds.

SI12k X DKE
/ The aiount of material which it will be necessary to use
in the ‘bcmb is 8t1l1l unknown, but t! e situation with respect to it

is & constantly c! anging one as time and work ¢range assumptions into
knowledge. The estirated explosive power and hence the expected
damage per kilogram rermain substantially urichanged. However, the
raterial is not explosive unlesa a definite arount s placed in a
proper u'ungcmont. This definite anount, known as the critical
auount, deternines the size of the bomb, In June 1942 the arount

was estinated a8 5 to 10 kilos; in Decenber it was estinated as 15

kilos, with the size of the bomb for ah efficient sxplosion estirated

a8 25 kilos. The increased knowledge since December indicates that

the size of boub for good efficiency of explosion may vary from 20

1o 80 kilos. The effect of & 5 to 10 kilogran bomb would be enormous
N

if 1t ecould Le made to explode. It is estirated as the equivalent of

perhaps as much as 5,000 tons of TNT. Any larger Lomb would be




m-padlncl!mmuun. 4 20 kilo boab, for emapls, would
be the equivalent of 10,000 tons of TNT. IFrom a silitary standpoint,
the saaller nmuwnumnmtmmntmig
1t is definitely not proportionate to the increass in the acount of
zaterial. ¥hat is needed is one decidedly powerful bomb, plus the
ability to follow it up with others. If the enesy is wavering, this
=1ght readily end the war. However, the increase in critical sise
runs up the size and cost of te yroduction plants and increases the
time elensnt., FPortunately, our plans for the plle and diffusion
..ethods have been based on the production of a sufficient ancunt
of raterial so that the increase in vor.b aize will not cause too
great a delay. This 18 not true cf the electro-magnetic process,
shere ihe smount of a‘er.al produced mer uni+ is extre: .ely srall.
It is no?; possille to prcdic?'. when borb production can

bagin on a one per month Lasis, prizarily on account of the un-

certa‘nty as Lo the critical size. A prediction can e rade, however,

a8 to tre initiation of production, and the following statement 1s
velieved tc present a falr picture of the possibilities:

g. There is a chance, and & falr ons {f a process in-
volving.thie use of a hydride forx of utérid proves feasible,
that the first boub can be produced in the fall of 1944.

p. There iz a reasonable chance, 1f the hydride does

not prove to be fopaible, that the first bhomb ocan be produced
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about January 1, 1945,
-

g. There is a good chance that the first bomb oan

be produced during the first part of 1945 ard that this

bosb can be followed up st reasonable intervals with

other bombs, the interval being dcpo;zdont upon the critical

sige, If the critical aise is not too great, the rate of

production cen be at the rate of one bomb per month.
GERMAN ACTIVITY

It.1s proving difficult to obtain satisfactory infornation
a8 to eneny activity, Oermany started work along these general
linee in 1939. Leading German physicists are working in various
laboratories in Germany, with the most irportant activity believed
tc bs centersd in the Kaiser Wilhelr Institute near Rerlin, and
persons ‘working on this matter are sxempt from conscription.
Specific information as to the known locations of installations
inportant to Geruany in this connection has been furnished to the
proper nilitary authorities, with strong recommendations that they
be destroyed.
After the fall of Korway strenuous efforts were iade by

the Ge:rmans to increase the production of heavy water in a plant
at Rjukan, Norway. All of this product has been shipped to Germany.
Eerly in March 1943, this plant was sabotaged by British agents, and
it was reported at that time that it would be out of ;zmiuuiou for

at least a year. It is now reported that the plant was back in

{.,,‘ PR
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operation in lees than two months. The speed with which this plant
was repaired indicates that it must have been given a completely

overriding priority om all other nroduction activities in Gernany

wvith respect to uterlinll, equipment, and persamnel, It has been
reported that the Gervans feel that the heavy water is essential
both in the splitting of the aton and in the production of the
explosive,

It i& reliably reported that high Gernan nilitary and
diplazatic officers pomseas unuaual confidence witl, respect to the
cutcoi.e of e war, These reororts are accoryanied Ly the explana-
tion that tiis conficdence 1s quite possitly due Lo the porfoctioﬁ
of & new weapon. It 18 doubtful if this is based on an atoric bomb,
elthouyh the possibiliiy can not be disregerded. There is no reason
toc Lelieve that we have as yet overcome the six nonths to a year ad-
vantage which Geriany originaliy held over us on the solutian of -
tl.is problen, unless by ciance our LoLbing rrograr has caused a
dislocation in their plans. There is a poesitility, therefors,
that Gerrany ray te in u popiiion Lo use this vaterial ‘n the
resent war, particularly if events should lenjthen the sirugcle
unduly, iiowever, ever if the Ger: ans succeed in rroducin; a usable
Goxb, wo are nox in a position to overtare the: and eventually pro-
duce like raterial in .reater quantities, This may result in a
Situation where it will be necessary for us to stand the first

runishing blows before we are in a positiocn to destrog the sneny,




Up until Desember, 1942, there was a close scientific
interch:ange with the sclentific group working on the problem in
England, The British prograz was in two parts, The firat was

the development of a diffusion process for raking the raterial,
A

This process differed considerably frow our own diffusion process.

It was scheduled for tos;ting in a Buall toiel plant early last
spring; Lon'ver, they ¢id not then indicate any 1n.untion, even
thou,! the siall plant jroved successful, wo build a large scale
plant in En iand. This was due not only to a shortajre of r.en md
ceterials and their wulrerabillty to Louling from Ger: any, tut also
tc ti.e fact that they now expect us .o nake the full acale effort
in this fleld, The seconc part of their progra. had to do with
experimeptation for a power plant using a heavy water uraniw. pile,
The sc.entific yroup carryin; this on was :.ade up of European
refugees, anc was ‘ransferrsd recently to Canaca where U.ey are
c;u"'r;,'in,_ "or'i thelr work on a lul raicry and research Laslis. As

far as is knowr no plans have Leen rade for consirm«cting any full

scale :recuction facilitles,
The*-President approved in Decenter 1942, arong other

recormendations of the Policy Comsittee, the one dealin: witlh owt

relations with the Brivish., This reads as follows:
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"Restricoted intsrchange of information only to the
sxtent tt;nt 1t can be used now by the recipient.”
The interpretation of this policy was as followss
*1. Electro-nagnetic nethod--no interchange,
(British doing no work on this nethod, )
Diffusion--unrestricted interchange between
the U. 3., firus des . ning and constructing
tve Flant and the British concerned with the
sa:s project,
tanufacture of '49' and hnvy'uur--int.ar-
chanye only of scientific r;uu-ck.; no inter-
change of the desiysn of plants. If all of the
inforration ottained wculd be rade available to
t. 8. Engipoors, ti.e initlal Trail product* could
vbe rade availatle to the Canadian .roup to an ex-
tent sufficient for *l.ei. to pursue their experi-
.entation. GSince tiere would Le no deveiopuental
wor: in Canada, Pritis! or Canadiar access to the
desiyn of our plants or to the plants after con-
struction w-ould not be nrovided for. J
Xo intercianse on researc’ or deveioprent being
conductad in special secret laboratory on bomb

e

design."

*Notet ileavy water. #":-I:Cgﬂ.Eq:
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This plan, in the opiniom of the ¥ilitery Policy Committes,
was entirely fair to both nations. It purpose was to expedite in
every way the winning of this wer and to leave post war problems
to be decided at & later date. Althoug: no official expression of
opinion was securable, it 1s believed that it was mtiroly satis-
factory to the Canadians. It was not accepted Ly the British; ap-
parently the decision was nade Ly the Price Minister hinself,

Direct ins:ructions of the President to Dr, Bush have led recently
to further consideration of the problem, and the resulting confer-
ences lLetweer Sir John Anderson, FPresident of the Privy Council,

w-0 heads the British efforts alon: these lines, and Dr. Push have
1d to an interchange of letters. 3ir Jo r Anderson Las accepted

the principles laid down in tie last letter from Dr. Bush, and if
these principles are approved Ly the Pri:r.e ‘inister, the way will

be elear towards fulfilling the views of the Wilitary Folicy Come
~ittes of unlizited interciange of inforsation wherse such interchange

would be of valus in winnin; this war. Auony these principles -is a

}aro‘vision for & corbined committee wit: headquarters in %ashington,

If the principles are approved and th:s connittee is estallished, 1t
“will undoubtediy be alle to i‘ron outl any differences of opinion which
ray arise as to iie interpretation of the general policies.
- RUSSIAN ACTIVITIES

The Russian Governrenti has rmade unsuccessful atterpts to
secure urariur concentrates In this country, Loth through private

firse and officlally tirough the Lend Lease Acrinistirsiiom,
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allegedly for uses not related to uwranium fission, _The Russigns
have comstructed a eyclotrom, and are unduly ourious im thelr
questioning of American selentists visiting Russis cancerning
our work on wraniux fission, i

Late in March of this yer Joseph Neinberg, physictat
e=ployed in the Radiation Laboratory, University of California, at
Berkeley, is known to have given secrst inforration concerning the
project to Steve Kelson for the atated purpose of transtission to
the kussion Government. Jelson irrediately thereafter had a clane
" destine ieeting with Ivanoff, an official of the Kuseian Consulate
at Can Francisco. Thereafter jiolaon was obBerved eetin: with
Zurilin, Third Secretary of the Soviet irtassy, %ashington, D, C,
Zubilin transcitted funs to lielson, anc trey discussed tle use of

the Corzunist Party, U,5.,A., for espionage rurposes,

Steve lielson, alias Stephar esarcsh, alias Joseph Fleis-

linger, ies a naturalized citiz@ of Yuyoslavian ori;in who was

political coriissar of the Abraha: Lincolnmw,
- g

Arey in Opain during & portion of the Civil War. He thereafter v;nt
tc Hussia, and after several years' residence there returned tc this
coun'ry. iie 18 now a recber of the Na:ional Cormittes of the Com~
Lun:;st Party, U.S,A., and leader of the Coununist Party in Alar.eda
County, California,

A close associate of Joserh heinbery on the rroject, and

a merber of the Cormunist Party, Giovanni Kossi iLorenits, was
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oheaerved in diseuseion with Steve Nelson, at whioh time Rossi asked

pernission to come out in the open in his Cocmunist activities and

g0 to work in the shipyards or go into the Army., Kelson inetructed

hie to stay on the project, as he could be of nore use to the Com-
cunist Party there than anywhere else.

The FPaderation of Architects, Enginesrs, Chemists, and
Pachnicians (CIO) Local Ko, 25, is making extraordinary efforts to
organise the Electro-Magnetic Laboratory st Derkeley., This activity
goes to the extert of securing and tralning ;rospective employees,
Steve Lelson is actively cirectin- thess sctivities, and it is known
ttat the union orvanization f{s o.tainini inforiation about tle work
tsing done.

Steps are bein- taken tov av id any draft defor:ent of

weinberg, Losanits, or any ouvher Cormunints on-i.e projuct,. -The
union, in close consultation with "teve lelson, is ~aking stronuous

offorts to secure the defes: ent cf Lo.anitz and force !is retention

.

cn the project.
No si:xilar activities have been observed at other inctal-
, ]:.ations. Yo espiona, e activities Ly the /xis nations with respect
s
lto this project have been developad by our ceuntarintellijence, al~
though there have bLeen suspiciovs indiceiions. A1l esplonage sus-

pects are under continpous surveillance snd extraordinary security

neasures, as directed by the Presidsnt, hive Leen laken,

oy

el
.,
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We are contiming in every possitle way to expedite
the suscessful and speedy acomplishment of the projest, whish
in ar opiniom recains vital to the security of the natiom.
BECOIMEIDATIONS

It 1s recomnendeds;

S+ That this prograx continue to be carried forward
vigorously, and that it contimus to be given the highest
pricrities and allocations on xaterials, equipment, and
personnel, with a view to solution at the earliest pos-
sible date. ‘

b. That in viex of ‘he racent correspandence

with Sir John Anderson, whic! was placed in the President's

hands by Dr. Bush, the President :ive us further instruo=~
tions with respect tc t=e intercranges of inforvation with

the British.

This report has been drawn up uncer the direction of

the Yilitary "olicy Ca:,liitoo, and has Leen read and approved by

each of the renbers,






