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ABSTRACT 

Thir dooument ir a rulrey aadyrir of ro i l  romplea 
from Loa Alamoa, Pueblo, Bayo, rad MoFtondod cnnycme 
to determine the prerence and activltier of radfoactive 
c-. Ala0 included are the reoulta of analyrer 
of a few rampler of grsre and of ourface water. Thio 

1955. 
8UW0y O O v 8 r i l  the period b m  8p- 1953 to 8p- 
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1. INTRODUCTION 

Thio environmental survey ir a follow-up to aimilar work done in 
1946 and 1947 and reported in document8 LAMB-516, LAMS-516A, and 
LAM-709. 

three times in Loa Alamos Canyon and Pueblo Canyon at intervals of aix 
to nine months. Mortandad Canyon war rumeyed twice and Beyo Canyon 
once. The small canyons on the north and southwest aides of DP Site (both 
drain into Lo8 Alamoa Canyon) were rumeyed once. Though soil was the 
principal rubject of analysie, a few rurface-water eamplee and graee aam- 
plea were collected at selected a p t 8  d analyzed. 

13peoific analyaea for plutonium, polonium, and strontium, as well as 
gross alpha and beta-gamma emteeion determtnations, were done in the H-6 
laboratory. Analyses for UFaniUm were done by perSOM81 in Group R-5. 

During the period covered by this report, soil samples were collected 

2. SUMMARY 

The following reaulta, in rummary urd in detail, rhow the qualitative 
and quantitative picture of radioactive contamination in the area rurveyed. 

2.1 Plutonium 

The only signifiannt plutonium concentratiom were in the roil and 
graau rampler from Aold Canyon (the rmall canyon direotly west of the 
Xnduotrial Waate Treatment Plant whioh jolm Pueblo Canyon at the enat end 
of Pueblo Meaa). Here soil rampler rhowed contamination levelr up to 
10,000 diaintegrstiom (alpha emission) per minute per g n m  of roil, and 
grrrrr eamplea rhowed 2,000 dirintegratiom per minute per gram of grnrlr 

. (Mh). See Tabler 11 azd W .  
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2.2 Polonium 

No polonium was detected- in any of the samples taken in this survey. 

2.3 Uranium 

Uranium was detected in virtually all soil and grrrar rurmplee in trace 
amounts (0.05 to 0.5 pg uranium per gram rample). It ir from naturally 
occurring aourcea. Uranium contamination from plant operatione waa found 
only imide the fenced area of Acid Canyon, See Table8 IU nnd N. Mmd- 
llgum levela were under 100 pg per gram of roil. 

immediately outiride the east feme of Tea Site Laboratory, where the waste 
fluid8 are occasionally emptied into Mortandad Canyon. 8ee Table VI. Here 
the beta activity WBB found to be apprordmately 16,000 dirintegrations per 
minute per gram roil (specific analysis showed the principal contaminant to  
be rrtrontium). 

rhowed rtrontium contamination at approximately 5,000 disintegratione (beta 
emission) per minute per gram aoil. 

Some beta-grrmma activity war found in the ro i l  from the drain area 

A rmall area alongside the old Bayo Laboratory (no longer in use) 

3. INTERPRETATION OF RESULTS 

Reeults of the radioaraaye are expremed usually in diriniegrations per 
minute ( d h ) .  Uranium is given in mtcrograxm (pg) per gram rample. 
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TABLE Vm SAMPLE NUMBERS AND CORRESPONDING LOCATIONS - 
Lo8 ALAMOS AND PUEBLO CANYONS 

Sample No. Location Where Collected 

Loa Alamor Canyon, in atream bed 

I Below TA-1 drrin a m  
2 
3 
4 

6' 
7' 
8' 
9 Oppoaite teat well 

io0 ydi west of W-1 Site 
Between W-1 Site and Omega Site 
Outride Omega SltC east fence 

Below DP Weit laundry drain area 
100 ydr below No. 6 
300 yds below No. 7 

10 At project 0-t fence 

11 
12 
13 
14 

5 300 ydr below NO. 4 

At flrat rood crorstng east of fence 
At thid rood crimahg east of fence 
At fifth rood crorring eMt of fence 
300 ydn west of "Y" (White Rock turnoff) 

15. 
16. 
17' 
18' 
19' 
20' 
21 
22 
23 
24 
25 
26 

Pueblo Canyon 

Head of Acid Canyon (ravine below Indu8trial Waste Treatment Plant) 
50 yda above wbere plan! effluent enters stream bed 
50 yda below where plant effluent enters stream bed 
Weir box at junction of Acid Canyon and main atream 
Point d e r  gas-pipe line 
Fork of Acid a d  Pueblo CP~YOM 

Under pipeline to golf courre 
At Forest Service fence 
100 yda downstream from No. 22 
300 yds downstream from No. 22 
At draw coming down from Hanford area 
500 j'd8 west of project borrrdpry fence (along aide of emergency air  strip) 

27 Bay0 Road stream crimring 
28 
29 
30 Stream bed at Totavl 
31 Stream bed at Otowi 

Oppoalte Pueblo Canyon cave mixu 
Under Hill R o d  bridge crorsing, j u t  below "Y" (White Rock turnoff) 

Note: Sample pofnts 1 through 10, mi 15 through 26 are all within the Loa Alomos project 
fenced area. 

*Sample point8 6 thmugb 8 and 15 through 20 are h i d e  fenced amas designated "Contaminated 
Area." 

- 12 - 
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APPENDIX 

RADIOANALYTICAL PROCEDURES 

A.l Plutodum 

A.1.a a i l  Samples 

men dry the groes  ample. Then weigh 25 g r a m  kt0 8 beaker and 
Filter the euper- 

Fill a SO ml. centri- 

boil in approdmately 200 ml. conc. HN03 for one hour. 

(80 that 1 d. extract is equivalent to 1 gram soil). 
fuge cone with 30 ml. distilled water, add 2 ml. of above extract, 2 ml. 
rat. 9% water, and place cone fn coneitant-temperature oil bath at 80 to  
84.C. Add 1 ml. bismuth nitrate solution and 1.5 ml. conc. H,P04. Stir 
for one hour. (If no precipitate appears on addition of bismuth nitrate so- 
lution, add eat. NaOH dropwiee u t i 1  permanent precipitate appears.) Re- 
move from oil bath and centrifuge at 2000 RPM for five minutee. Discard 
rupematant. Break up the precipitate of bismuth phoephate with a fine 
rtream of distilled water until the volume is about 30 ml. in the centrifuge 
cone. Centrifuge again and discard rupezmatant. Wash down centrifuge 
cone with 2 ml. conc. HC1 and 2 ml. distilled water. 
does not diesolve precipitate, add conc. HCl dropwise until precipitate dis- 

Now add 0.2 ml. lanthanum nitrate eolution and 1 ml. conc. HF to the 
clear rolution. Let atand five minute8 for complete preoipitatfon. Centri- 
hrge and dhcard rupernatant. Bmak up the fine clear precipitate of lantha- 

1 water take UP Mth 1 ml. pipette. Plate onto clean stainless 
weel d h c .  Rime centrifuge cone with 1 ml. water, take up in pipette d 
add to dim. Evaporate under heat lamg to  dryness and flame over gas 
k n e r  to CoWete planchet preparation for alpha-counting. 

through a medium fri t  Buchner filter and evaporate to 25 ml. volume 

If shaking cone 

8 0 l V 0 8 .  

fluoride (acts as a carrier for plutonium present) with approximately 

LANL 
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m e  procedure ie adapted from the method'for determining plutonium 
in urine.l 

A.1 .b Water Sample8 

A.1.c Graee Sample8 

well a1 blader), cut up in a large porcelain evaporating dish, and ash in a 
furnace at high temperature. Weigh the dry aeh (1/4 to 1/2 gram) and h i 1  
for one hour in 200 ml. conc. HNO,. Then filter the sample and evaporate 
the filtrate to 2 ml. Treat thereafter a8 soil eample extract. 

Waeh free of all eoil particlee a double handful of gmse (roots as 

A.2 Polonium 

A.2.a Soil Samples 

Evaporate to drynees a 5 ml. portion of HNO, extract (see plutonium 
procedure) ad then diseolve in 10 ml. 6 N HCl. Next add dietilled water 
to a volume of 50 ml. and place under stirring rack. Hook a rmall nickel 
dirc onto the end of a glass etirring rod and immerae in the solution. Stir 
for two hours, Femove the disc, wash with distilled water and dry in air. 
Then count on both ridee in an alpha counter. 

Thio procedure fa adapted from the method for the determination of 
polonium in urine? 

A.2.b Wabr Samples 

Evaporate to dryneee a 1 liter aample and take up in 10 ml. 6 N HCl. 
Thereafter follow the lame procedure as for 80il uamplee. 

'Jean McCMhd,  "Analytical Procedures of the Induetrial Hygiene Group: 
Scientific Laboratory Report LA-1858, December 1954, 

chap. 21. 

'm., chap. 22. 
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A.3 Uranium 

i 

~ . 3 . a  Soil Samples 

Evaporate to near dFyness a measured volume (e.g., 5 ml.) of HNOS 
extract, as in the Plutonium procedure, and then dissolve in 5 ml. 6 N HC1. 
mlyze by the method of fusing with sodium fluoride and examining In the 
fluomphotomete r .3 

~ . 3 . b  Water Samples 

Evaporate to dryness a 1 liter sample, wet ash the residue with conc. 
HNO~,  and take up in 5 ml. 6 N HC1. Analyze the extract by the fluoro- 
photometric method as in the case of the soil samples. 

A.4 Strontium 

A.4.a Soil Samples 

Boil one hour in 200 ml. conc. HNOs a 25-gm. sample of dry soil and 
filter, Evaporate the filtrate to a 25 ml. volume. 
this extract, in a 50 ml. centrifuge cone, 2 ml. each of barium and stron- 
tium carrier and then 30 ml. of fuming HNOS. 
two minutes, then centrifuge. Discard the supernatant and dissolve the pre- 
cipitate in about 2 ml. H20. Reprecipitate with 15 ml. of fuming HNO3, and 
centrifuge. For additional purity, dissolve the precipitate with about 5 ml. 
H20, add 5 mg. iron carrier and precipitate Fe(OH)S with about 2 ml. of 
6 M NH40H. Centrifuge and diecard the Fe(OH)3. 

To separate out any barium present, neutralize the supernatant With 
6 M HNOS and add 1 ml. 6 M HC2HS0, and 2 ml. 6 M NH4C2HSQ. Heat 
the solution nearly to boiling and add 1 ml. 1.5 M N 4 C r 0 ,  drop by drop 
with stirring. Continue stirring for about one minute and centrifuge. Use 
the supernatant for strontium determination. 

Now add 2 ml. of conc. NH40H to the clear supernatant, heat nearly 
to h i l a ,  d add 5 ml. sat. (NH,)2C204 slowly with stirring. Stir for one 
to two minutes a d  filter with suction on a weighed paper (for yield deter- 
-tion) in a small Hirech funnel. Wash three times with 5 ml. water, 
three times with 5 d. 95 per cent ethanol, and three times with s d. 
ether. Transfer the paper containing the SrC204*H20 to a imall watch glass 

?kid., chap. 27. 

Add to 1 to 5 ml. of 

Cool, stirring for one to 

- 
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.od place in a vacuum deseicator. Evacuate for tW0 minutes, release 
ruction, d evacuate again for five minutes. Weigh the precipitate a8 
SrCt04-H20 and mount on stainless steel disc for  counting. 

agents, etc., eee procedure by L. E. Glendenin.‘ 
For discussion of principles, preparation Of carrier solutions, re- 

A S  Grose Beta-Gamma Activity 

men identification of specific elements is not desired, one can boil 
the roil rarnple in HNOS, filter, ewpomte the extract to a omall measured 
volume, nod plate an aliquot (e.g., 0.20 to 1 ml.) on a stainless steel disc 
pnd count in the Geiger-Mueller counter. 

A.6 Grore Alpha Activity 

When identification of epeclfic elements is not desired, one can treat 
the ample as noted above for gross beta-gamma activity, and count for 
grore alpha activity in the methane proportional alpha counter. 

‘Char198 D. Coryell and Nathan Suga~man, Radiochemical Studies: The 
Fimion Praiuctn (MoGmw-Hill Book Co., New York, 1951), N.N.E.S. Div. 
N, Val. 9, Book 3, Paper 236. 
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