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INTRODULTE B
Chomical severs and senitory sewsr lines dreining the Tech Aree,

'\

D.P. Sits, CR-12 lowndery, snd surrounding vesidentlal areas flovw into

Pueble and Ias flames Canven streawg. The water Ilew formed in these

two cenvons winds southsastward to the Rio Grande River after jolning

N

o

teside

{ad

he old Loudernill camp site east of the junction of Roube 4
end the yoad to Post 1. In order {o determine the extent and sourees
of redissciive contamination in these loczlitles it Is necessary to
collect srd radicassay fiunild sawples frow sach of the sewers, goil
gamples from the ground swerounding the sewer exits, and water and soil
samples from selected spote 1r or near ezch of the iwo canyon sireams.
Semz preliminavy radieomssay work wes carried eut in July, 1945 and
previeusly reporbed, but becsuse of the importanee of the work and the
possiblliivy of increasing amcunts of rediczctive ﬁﬂt@?iﬂlﬁ accumulating
in the ares the snglyses and surveys were repeated using more exacting
methods.

Feur groups of radlcassay determinations were run. The Pirst group
of asseys ves made on water sarples from all sanitary and chemical sewer
gatlets. Semples were collected and assayed in July, 1946 and in Septewbsr,
1946, The second group of essays {Cotober and November, 1946 ) was made
on soil samples taken from the ground surrounding all sewer outlets that
were found contamineted when surveyed vwith a portable alipha survey instrument,
In some cases, however, soll samples wers collected from the pground
survounding exits vhsre the prosence of vadicactive contaminants, by

-

instrument survey, was not indlcated bubl was suspseled. This was done
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might be present even though 1T might not be dedsstable by direct
ingtrumentaltion. Pleturse were teken of mast of these sample mources.
The third group of essays (Feptember, 1946) was wede wn samples of water

token fron stagnsnt poois in boih Pueble aud Log &lsmos Canyens. These

sewples vers collected Trom pools as favr down ze the Rlo Grande River.
o0

The fourth group of asssys {Getober and Wowvenber, 1946) wes made on

Peeble and Les Elanmes
the soil sevplss token from near the sswer
oxlts, plel res were taken of the sources of the sell samrles in the

canyons Fhere alphe contaminabtion was Pfownd to be avprecisble by survey

Enclyses for polondun end plubtonium in the sewsrs in July, 1946 and
in Geptomber, 1946 shovwed cuite a wide d@iffevential margln

A1 sewer water samples wers anslyred fer uranium content, but ne
urenice wes detsoted by the flincrimetric methed. Sines no amount of
uranivm wes detectsHle by .. method uzed the anelysis for uwr-niwms a8
rot convinusd on the soil and cenyon water sawples, A procedure using
improved wethods of removing certain inderferring mebtals and organic matter
wight poseibly show some trace of uranium.

Th: grestest activiiy duve ¢ polevniuvm wes found in Fiuid samples

o & s

tokan from puanber 28

ieh draine DF Faght f1lter house. ¥he July, 1946

Je 00
Joese



analysic showed 46,040 d/h/i for polenium. The Septenber snalysis gave
1,854 6/m/L Por polonium. The reason for She appreciable drop frem

46,640 4/u/t o 1,854 &/m/l may te purtislly eccounted for by the fact
that precipitron oll was once eliminated through this exit. This practice
vas halted in December, 1945 and the polonium freom this source is gradually
disﬁm%@@f@ﬁiﬂga The seeond and rest probeble resson Tor this devop iz the
Paot that the summer vaeims have diluted the active products and have washed
the waterial over a grester ersa. The second bhighest polovdum metivity
wes fouad in flvld semples from sewer nusber 18 which draime wost of the
gsewage fron building number 42, DP East., The analysis showed 20,580 4/»/%
in July, 1946, and 15,968 d/w/L in Sepitenber, 1946.

The lighest pluteniuwm result was found in £1luid samples taken 3m
Jvly, 1946 from the seepsge pits {nuber 25 sewer) of DP Vest. The
resulé shoved 6,780 €/n/L. In September of 1046, however, this £iguve
haé Areppad to about 100 d/m/L. The second highest plutonium result was
found in ¢ fluld semple taken from number 3 acid sewsr whieh drains
contemipngted operationg in Tech Avea., The snalysls of this sample showed
900 é/m/L in July, 1946. The figure showsd a Srop to 124 d/m/L in September,
19/6. This drop is unexplained,

The soil samples collected from Los Alemos snd Pueblo Canyons and
ground surrounding the sewer exits showed conterination to a varying
degree. The two sources of samvles showing the highest polonium
disintegration rates were from soil surrcunding number 18 sewer at DP Fast

{70,000 ¢/n/%0 gme., sodll, and from z20il survounding the outlet into




seepage piits near DP East, This 1&5% gcil sgmeyed as
JH07 8/u/50 gma soil,

The highest pluteonium eetivity was Tound in the sewer exlt soll
samples tahen frow the froond surrounding the exit of number 3 zeld gever
whieh showed 17,806 d/n/50 gus of soll., The second highest plutenium
setivity found from samples collected from growmd survounding sever exits
was 3,082 4/ /30 gme of sell ab nurber £ sanltsry sewer exit. This high
comnt nesr o senlbary sewer draining recidentlel aveas may be attrihubed
to the fact thet the contaminated sswer, nunber 3 drainiug Yech fres chepienl
draing, s so neay the nomber 4 oxit {sce mup number 1).

The Wighsgt scll setlivity found in slither canyon wes found in
Los Alemoc Csnyon nosr whers the sump s@“a?iﬁn@ from the CMR=-12 lasundry
deain inte the Loz Alamos Canyon strean. %he snalyeis exwbibited 10,000 a/&/50
gng soil for poloniuom and 9,000 d/m/50 gme. soil For plutonium,

The highest count recorded by suvrvey with the portabls alpha survey
meter was 16,000 d/w on the sucface of the ground found in Los Alamos
Cenyon near the drain exit from DP East {iller house. Trough the portable
Victorcen meter vas uvsed to survey for uossible beta and gamma radistion, no
renebrating radiatlon was detscted in any canyon arsa, except at the
imradiete aves around the exit of 1Y bullding dyain which pave & bets
reading of nearly 5 wR/hr., one inch frem the surface of the groumd, This
wae in September, 1946 and s all work with bsta, pamre emitiing materials
hag been discontinved since then, and as the materiels have & short half

saberiais have since dig-
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ANALYTICAL PRCCEDIRE ®

Step 1 - (ne liter samples were collected for all water
examinations ineluding 25 sets of sewer sawples and 20 sets of water
semples from the canyone, To determine tho pelonium content each sample
was wet-ashed separately with peroxdde and nitric acid after having
been eveporated to near dryness. The residue was redisselved in about
50 ee's of distilled water end rade 1 N in 1, A copper disk 1/64"
by 7/8% in diameter was immersed and the solution stirred for a period
of one hour, dried, washed in distilled water; and counded in a parallel
pilate proporticnal slpha counter for a period of three to five minutes,
Adgitional disks were inserded, stlrred, washed, and counted until the
counts en the disks dropped to zero.

Step II - Fifty gram sorples (29 sets of samples) were used in ell
soil analyssze. The semples were {irst allowed to digest in approximately
150 ec's of 6N HDY for “we hours, filtered, and the supesrnatant evaporated
t0 near-éryness, and woet ashed. After ashing the solids were dissolved
in 50 ccfs of 1IN HCL end analyzed for polenium as described in Step I.

Step {JI = The solutions from Sters Y and I1 were again evaporated
and wet-sshed to be assayed for plutonium. The remaining salis were
dissolved in distilled water, the volume kept &«i a miniumum, and precipitated
with ammonium hydroxide., The product wes centrifuged in a clinical tyve
centrifuge and the supernatant discarded. The preclipitates were dissolved
in 28 HC1, using as smell a volume as possible, apain depending on the
emount of precipitate to be dissolwed, and then placed in separatbny
funnels, Three or Four dromg of ?e@lB (6.04 gms./250 ces of 1N HCL)

were added to each solution. 4 few drops of methyl violet were added
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a8 an indicztor and the ph adjusted (Lo & green color) by using IV HO1.
Ten ec’s of cupferron peé 25 ce sslubtion were stlryed into ezch of the
samples (2 sha cupferron/50 cc's of distilled waberi. Then a chlorslorm
extraction wag carrisd cutl on the samples. The chlercforn was evaporated
on an ol bath at o temperature botween 635 and VO depress centipgrads,
Ten ce’s of nitric seid were added Yo cach of the samples and the
tenperature kept consisnt for 15 ¢r 20 minuites, Perchlorice acld was

dded (5 - 10 ce's) and the temperature boosted to 180 deprees sentiprade
for cne hour, or until the solution evaporated to dryness. The remaining
galts were disselved in Jdistilled water ¢o & volume of not more than
four ec's. Two drops of hydroxylamine psr Tour cels of solution, two
irops cf.lgmthanum in solution (1.56 gms of L&ﬁggfs?é ce'a of 1N HNO3),
and one ¢e of P weve added to each sample., The sciutions wers elliowed
to stend for 15 ninutes and then centrifuged at maximum sp2ed In &
elinical centrifuge for ten minutes. The supernatants were disearded;
the precipitates dissolved in as small e velume of distilled water as
possible, and the resulilng flulds eveporated on steinlsss steel plates
bywing an infra~red ecuree. The plates were 2hes flamed, and counted on
& parallel plate proportionsl alpha eounter for three to five minutes.

Step IV ~ The fluvorimstriec procedure was used for uwranium zssay.

One liter fiuid sewer samples were weed. The samples were evanorated

4

downr to near-dryness an : geld and perchloric
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Bydrogen percxide waz sdded and the solutlon placed in an aluminum
heating block and heated to about 180 degrees centigrade wmiil
oxidation was completed. Then the flask was filled up to 1 ml.with
organic free sulfuric acid, cosled iIn a dry ice-methanol bath until
solidified and examined through e speetroscope with an ulira~-violet
light scurce behind the semple. The uranyl jon band; if vresent,

was compered with known, prenaved standsyds. Orgenic metter and certaln
metals present in the solution Initerfere with the detection of uranium
in sewage to a great extent and beeanse of incomnlets cxidation ef
orgenic matter 1t 1s slmost impossible Lo obitain accurate resulis by
this method Tor sewage waler, of eny waler contalning excessive amounts
of organic matter., However, other methcods that we are scquainitsd with
do not give relisble results to the minute degres that we reauire (1 = 5
micrograms/liter of solution).

Direct Instrument Survey of Conyeon: The Portable "Pee™ee® glpha

survey iﬁstrumeﬁt eouipped with a 4 x 6 inch flet probe and headphones,

ané the poriable Victorcen garma survey meter were used in surveying
selected areas nesr sewer exits and Ios Alames end Pueblo Cenyont, As

near level surfaces &s possible where water had washed or settled at

some time were chosen as spots for tests with the inst?uﬂ;ﬂts, This was
done to insure sgainst poor radiation geometry. At btest the surfece survey
of grownd area is only indicative of the alphes conterination contained

in the upper 0.03 - 0.05 mm of ground surface,
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Zarh T {continuved) Pagre Q
Semple Wamber &  Septic Dats Collected OSource of Sample Source of Sewage Po Pa Pu microg./L
Pyna of Sewer Tatik Yo, a/mfl  afm/Y,
#5 Sanitary & July, 1946 North Bldg.T=124 Collects from 40 60 4,3x1074

Erpties intso far north

Pueblo Canyon. residential

8]reg.

45 Song hemy Sont, . 1946 G,.6 Q *)

A3

July, 1900 Horth Bldg.7-604 MeKee Housing 600 40 2.8x1074

#6 Saniteyy
‘ Pueblo Canyen Fres

#6 Senltary Sept., 1946 | 2.8 3.3  2.1x1077

J7 Sgndtapy i July, 1946 Rorth of old Honford Arean 280 40 2,8x1074

RO Hanford Aroe.
seses e Pusblo Canyon.
R XXX L X8
U Senitary fept.y 1946 hod 42 2,8x10°5 - - -
rl [ [ - T T ey
reofB Bunitawy i July, 1946 North of ,P, Area 0 20 l.ax20"4 o o
sl 5 econteminated It L
-] [ ] 2 - - hd
e dump, Yos Alames ) R
yeset % Cenyon. SRR
#8 Senitary 6ph. ,1945 0.0 3.0 3:5&193'5 o NI
#o Sanitery None July, 1946 Esst of ¥ Bldg. ¥ Bullding 200 0 o
Eevties inteo
Ton Algmoes Canysn
#9 Sondiary Sept. 1946 6,2 17 12,1x1075
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Page 10

Sprple Mumber
Type of Sewer

o~
f

il
[

Yate Coliected

Seurce of Sample

Source of Sevage

Po
d/n/l

i
a/m/L

Pu miereg./L

#10 Sanitary Yone July, 04 Prom X Bldg. A ullding 6 > A0
110 Sandtary H Tuly, 1046 From X Bl ¥ Bullding 4580 20 1.4%1074
' Los Alamog Canyon
#10 Sanitery Sent., 1946 16 11 7, 85107
H33) atean Hone July, 1946 North of T-470,  Theta Duilding 200 40 2, 85104
A y OENINETY -
#1323 Loa Alamos
Canyon,
Send =5
S?Kﬁ{}.ﬁ:ﬁ:’f a,-ﬁpu., 3.956 éo 7 5310
2133 Shnitary Hone July, 1946 Fast of H.7, . 7. Shop 40 60 4.3:107%
e oY Shep, Low Alamos
seee  sel Canyon,
® [ w -
[ ] [ X 2% C
”“,’3.3 . Sepﬁ”lgéé 2 21 1536’1@ 5 o -
;.. :‘.l_ vvvvvv
300 oS L - -
, F34 Gipmt hery Hone July, 1946 Eaat of DP DP Laundry 4 210 l.4x10"3
_dese e . l{guﬂﬂi’y. 3,503 .
308 ® u -
veed %u° Alamos Canyon. ey
#3d, Sundsery Sepb., 1946 354 27 19.2x10%% ¢
415 Sondtary Hene Taly, 1946 Seuth Bldg. 1, Ho. 1, D.P. "ozt 80 120 8. 420074

D.P. Los Alamwos
Sanyon.

6.4x10=5

~ - b
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[PV SAVIV
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Page 11

#20 Ghewlionl

Sepb., 1946

afler pzaging
through seepage
pit.

waghere and drains
from DP Laundey,

523

70

Sampie Hyumber &  Septie Date Corlected Socures of Sammle Souree of Sowage Po Pu . Pu mierog. /L.
Tvoe of Sewor Tanpk No, &/mfl.  &fnfi
#16 Senivary None July, 1946 South Bldg. 5, L. Po Teat &0 0 0
D.P., Test. Fidg. 2-5
Log Mlamog Canyon.
#A6 Sanitars Sept., 1946 16 21 15%10°°
#17 Senitsry None July, 2946 South Dldp. 5 Bldg., 9 200 20 1.421074
D.P. Vest.
Loz Mamos Canyen,
37 Bepditary Sepb., 1946 30 23 152303
5 o YB Sundtary Hone July, 1946 South Dldg. 52 Building 52 20,560 540 3,77%103
Cana amie D,P, Les flamos
- ,.Q:.O :u: Caﬂy%ﬂ.
» L d ]l v e e e
=\~~9ﬁﬁ°§ém¢£ary Sept., 1746 19,968 46 22, 851060 Coe
I e e ems ek T
“es [ X 1% " < - -
o 9eSanl tary fone July, 1046 Ferth Bldg. 51 Building 51 140 0 0 eveee )
IR D.P., Los Alames o
ol Canyon., S
J16 Sanitery Sept. 1946 42 24 7.ax10°5 - - - -
420 Chemical Hone July, 1946 Los Alemos Canyon follected from 2,000 460 3.3%10°3
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Part I {oondinusd A Page 12

Bample Mumber &  Septle Nate Collscted Source of farple Source of Sewags Po ~ Pu Pu micres./L

Tors of Sewer  Tank Ho, &/m/tL  d/n/L

#22 Ohemlend Hone July, =46 South of Bldg. 2. Bldg. #2. Txhaust Ho fluid was svallable for collecticn
Los #lamee Canyon. idne. after 3 weeks &f attemoiing to

colleet a semple,

#2% Chomieal Eapb., 1946 : 26 34 24271075
#22 Ghenleal Hene July, 1946 Horth Bldg. 53, Pldg. 53

D.P. Los Alames  Filter Fouse 46,640 1,420  1x302
Canyon,

Septe, 1946 | ' 1854 650 464 271075

Hone July, 1946 Fest end of #22. Collected from 240 80 5, 7x10~4

. o floor drain of

R ' 52, D.P. Fast. L
. ° : < e e

ofoaietanient Sept., 1946 22 62 4h.2620°5
T - s
«$2he Chomical * Hene July, 1946 Through seerage Frem Bldga. 28 RO 80 5. 72104 oot T
see e pits, Zos Alamos D.Pa ®eet . feeioen

Camyon, - T

24, Chemical ¥ Sept., 1946 43 122 graae™s T

428 Chenlenl Mone Suly. 1946 Seepage Pita, Tloor drains 200 6,780 4 .8Bx10"2
Los &lomos Cenyon. Bldg, 12,D.P, West

Sept., 1946 65 &7 65.2x1073
o= 50 gms, 6Lt evivacted with Duwling HHOs,
18z Tor wranium in 21l cases were less than 10 mievog./L.
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Page 14

Seil Sample Fumber &

.,
i

Loestion of Semplie

Source of Fewage

firect Instrument
roeding SPacPee "l /m

Peture
Ref.No.

Po

a/m/%

Romarks

Pu
a/n/L

South Bldg. 1
D.P, Tegt,
Log Memos Canvon,

No, 1
DB, Vagd

neg.

26

123

South Bldg. 52
oP EBast, Log Alamos

Bldg. 52

2800

70,000 140

Loy Alamos Canyeon

R d ]
B.P, Laundey

20, after rasping through washers and 200 8 2 150
. » Zeeracs oit. dralug,

Pldg. 2

Tohanat Tinag.

1060

v

Hldg. 53

Pilter Housse

24,907 89

spal
0.7, Tesh,
Los Alamos Danron,

Fleer drains
Bldg. 12

i1

123

200 o

D.P, ol

ddddddd



Part I1ia : Page 15

rosulds of the radicagssars of ope iiter water gamples collseted frem stagnent pools in
1946, The areas from vhileh the zsrples were collected are indicated on map number 4.
pelendvm end plutonium, :

. Pu Py
Sormlo Mambew _Bumber of Samples Position , a/n/L a/m/L mie, /1

2 Yoad of Ca myon batwaen y N0 7.1x1074
eavey oublots 1 and 2.
Taken deovnotream 50 = 78

&2 3 yards below ontlet of 0 ine ‘ 7.1x107%
#2 gever,
Taken 2% = 30 yerds bolew
3 2 whove £3 aeid sower erpties 0 23,500 0.168
co e v oAnte Pueblio Siresm.
AP SO Taken AGD = 200 vards belew
seges b 2 where #3 sold sewer emviies o 54,000 35,7x10~3
seees il ' inte Pustlo Canvon,
eeal B Taken at point where #6 ,
. s 2 groltary sever orptles inds 0 3,000 21.2030~3 oL e
Cese’ el Pueble Stream north of T
s . o WoKes fArea, DTt
see 7§
-osoe - -
ceed ,:313 2 Taken one balf mile belew 0 0 o ’
point vhere #9 was taken, R
47 3 Taken et Bayon Stream and G 0 0 E Tt
: Fueble Strsam Junction. e s =
Tekon at ém‘!min of Los o o
78 2 Alames Canyon Stream and 0 2,000 H.Bxlﬂ"B

FPueble Canyon © Strosn by
5id Iewden *1"*2.3»’ Camp Pite.




{oentinned ) Page 16
le Wamber  Vopher of Seonles Popition g?m/LF 5&@11, . §§e./1;
Taken at foot of falls aboud i
s i ane Tourth mile below 0 500 3. 6x10"3
Liovderrille Camp Site. N
Teksn one fourth mile
2 Bolow foot of falls inm o 1500 10,7x1073
. . gemple #9.,
213, Taken opposite Leudermilk 0 1,000 7,2¢10~3
gravel vi%. ’
2 500 yards below point of 10 425 3.1x103
. new well drillings,
R Tpposite water trough
. 3 beside new Pojoague cub 0 85 6x1074
- off, PR
9 500 yards sonth en 0 105 7.5710~4 R
. Pojongque eub ofC, T
. Bleo CGrende River at outlst ) ) o
2 of Tueblo and Los Alamoa 0 4] 0 L
o« Streams. R L
2 Rio Grande River bottoms 0 0 0 T T T

“below entled ae ahove,

n

b

[4

empies dipested in cove. K1 vefore routine analysis. Figures are In




Pert TITh

The chart below shows the resulis of radicassays of the water samplea taken frem Los Alamos Canyon streams.

The liter souples were used in esch anal- sis. The sarples were collected in Sentember, 1946, They were

-
]

eoliecied from shegnant pools, end the source of each samplo may be seen on wap number 4.
aagayed Cor poelonivm and plutenium.

Page 17

Fach gamnle was

Po ‘ Pu Pua
Sample Fonber Bumber of Samples Posiiion a/mfi a/nfl ric/l. .
ral 2 Petwoon Omegs Bullding 0 0 0
end Pest 12,
4o ) 100 - 150 yards belew 0 500 3.6x10"3
Cmega Building.
o 2 Los Alamoa Canyon scuth 0 750 5,4x10™3
Y IO of D Building.
4O BB Mo v T
¢ o Styreanm draining from -2
coifg, 3° 2 contaminated laundry 10,500 7,780 5.5x10 )
I gump and lsundry sewer. ST
. . Spot in canyon streams -2
cegds 2% 1 about opposite D.P. Test 8,000 9,000 6.4x10 )
N Buildings 1 and 2 e
. Canyon outlet draining
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&7 1 Spot about 1,000 yards 240 375 2,7x10"3
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#8 1 Spot ahout one half mile 50 225 1.61:(?!.0"B

below D.P, Site,
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suite and photopraph velersnce nunbers of soil samples gathered at points along Puebls
for polonium and plutonium. %he soll samples were eollected during Netober and
sarpies wers naed,

Direct Instrument Floture

Po Pu
reading, "Pee Yee"  Reference No, &/m/50mmz ___&/n/50zms, Romarks
AD iz 10 16
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formetionn -~
whers. e 1Tl
Pondforivy
A8 oETYIAL -
b

ant 4 400 15
ler voek

3 zpd 4 200 14

Ro sampic
due %2 .
Proges...” .. °

groond.

100 o 30 32

100 18 22 23
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501l Bamples -~ Pueblo Canyon
Sample number and positlon,

Tiract Ingtrument
reading, "Pee Teel

Picture
Reference Ro,

Po Pu A
a/m/50ema &/m/50oms Remarks

g, 100 yarde belew Ferest Service 140 19 16 98
Ponen
9. 300 yards bolow Torest Service 100 20 26 34
Ponce — e
10. 300 yards balew cullet of canyon negative 21 10 20
north of Hepford frem,
11, 300 yards gbéve arves boundery negative 22 18 27
fence.
22, Bave road evessing on Pueble rogative 23 8 7
)t::gmuééz;iﬁﬁg“
edee oe. . _ "
A2 Sopopite Pueblo Canvon eave ruins, nepatlive 2 8 17 B
negative 4 g

3. Under bridge by old Loudermilik
L 5
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> . [ X TOR

2000 o

00 Y -
L J

[ 4 o
ieee ™

........



Page 21

The ehart belew shows the results and vhotograph refevenee numbers of soil samnles gathered at points along Los Alamoe
Cenyon which wers radloassayed for polonium and plutenium. The soeil sammles vera colleeted during Oetober and
Hovembew, 1946,

Los fismos Conyon Direet Ingtrunent Pleture Po

Pu
Serple number end position reading, "PeeWee® Reference Wo, 8/m/50ems, _8/m/50ems Remarks

te Teeation of dealnape of 11 and 12 negative 25 100 225
serers Into Los Alemos Canven,

2, Lolow oid Tech Arves lsundry 150 26 125 500

e Orronits M.P, Park Aves 200 27 60 50

o Groon Site Gate 150 28 G ib

. "lrs> .
s Santarinated Tawndry Gutlet 1200 29 10,000 9,855
sedh BT - 300 wards belew laundry 1200 30 357 224 “e L uawe
.. ;?;1%;%‘%! ‘:’%yﬂy . P ) i%\"u!, Z
raee rYYER T ~ s
lects sA0Y words belew position £6 200 31 75 50 i T
reoe, *oBrza opposite D,P, Fast Guard 150 32 34 70 ool
Tewor, .. , | e o
2, Ares LDC verds shove Log Alancs 200 33 42 86 S
Ganvon rate, i '
10, fves 200 vards above Los Alamos 150 34 36 40

Lanven enta,
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Diveet Tnstrumend
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