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ABSTRACT 

The South!pestern Radiological Health Laboratory of the Public 

Health Service performed off-site radiological surveillance for 

fifteen announced underground nuclear detonations and four 

reactor experiments during the period from July through December 

19$4, at tmds3GXSite. This surveillance is conducted in 

the public areas surrounding the Nevada Test Site under a 

Memorandum of Understanding with Ihe U. S. Atomic Energy 

Commit3 sion. Off-site radiological surveillance was also provided 

for an underground test conducted in Mississippi as part of the 

Vela Uniform program. 

During the six-month period, two anqounced nuclear events and ,’ . 
four reactor experiments released rlrdioactivity which was detected 

off- site. No radioactivity was released following the Pioject 

Salmon detonation in M&sissippi.. 

Analysis of all sampling and surveillance performed during the six- 

month period indicates that the safe6r criteria established by the 

Atomic Energy Commission for the qff-site population were not 

exceeded. 
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I. INTRODUCTION 

During the period July through December 1964, fifteen announced 

underground nuclear tests were condrrcted by the U. S. Atomic 

Energy Commission at their Nevada Test Site as a part of Opera- 

tion Whetstone. In addition, four reactor experiments were con- 

ducted on the Nuclear Rocket Development Station.’ Also, the 

Salmon Event of Project Dribble was conducted underground in 

Mississippi. The’ Public Health Service carried out a program of 

radiplogical surveillance of the public areas off-site for the 

Operational Safety Division of the AEC’s Nevada berations Office 

under a Memorandum of Understanding between the U. S. Atomic 

Energy Commission(AEC) and the Pr\,blic Health Service(PHS). 

The Off-Site Radiological Safety Program of the Southwestern Radio- 

logical Health Laboratory(SWRHL) conducted its program of radi- 

.ological monitoring and environmental sampling in the off-site areas 

rurrounding the restricted area enclosed within the Nevada Test 

Site and the Nellis Air Force Range. This over-all complex of the 

Nevada Test Site(NTS) and the Nellis Air Force Range(NAFR) 

includes the Nuclear Rocket Development Station(NRDS) and the 

Tonopah Test Range(TTR) and for simplicity will be called the test 

range complex throughout this report. Although routine sampling 

and monitoring was done within a 300-mile radius around the test 

range complex, surveillance was extended as necessary to provide 
. 

adequate c:overage. 

This report describes the methods and equipment used and summar- 

ize& the data collected during the six-month period. 

1 



1 II. GPERATIONAL PROCZDURES 

A. Ground monitoring 

Mobile monitoring teams were deployed in the off-site area before 

each event to locations most likely to be affected by a release of . 

radioactive material. If a release did occur, the teams conducted a 
i ground monitoring program directed from Control Point headquar- 

ters via nvo-way radio communicaticns. Ground monitoring con- 

tinued until activity levels became too low to necessitate further 

monitoring. 

Each momtor was equipped with an Eberline E-500B, a Precision 

Model 111 Standard “Scintillator”, a Beckman MX- 5, and a 

Tracerlab AN/PDR TlB. The Eberline E-500B has a range of 

_. 

0 to 200 milliroentgens per hour (mR/hr) gamma and beta-gamma 

detection ln four scales with an external halogen filled, GM tube and 

a 0 to 2000 mR/hr range from an intc:rnal Anton 302 tube. The 

Precision Model 111 Standard “Scintillator” was used primarily for 

low level detection since it provides ,g range of 0 to 5 mR/hr in six 

scales. The Beckman MX-5 instrument has a range of 0 to 

20 mR/hr in three scales. It is equipped with an external Geiger 

tube with a sliding beta shieid. The Tracerlab ANIPDR TlB has a 

range of, 0.05 to 50,000 mR/hr in five scales. This instrument 

employs an air ionization chamber detector. These instruments 

are accurate to +20%, and rea’dings can be taken to two significant - . 

figures. 

L 
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B. Exposure rate recorders 

To supplement the ground monitoring program, Eberline RM-11 

exposure rate recorders were utilized to document cloud passages 

at fixed locations, thereby allowing mobile monitoring teams to 

continue following the release as it moved through the off-site 

area. These recorders utilize a Geiger tube detector and operate 

on 110 V AC. They have a 0.01 to 100 mR/hr’range.and are 

.accurate to 220%. Gamma dose rate is recorded on a 30-hour 

strip chart. 

c. Aerial cloud tracking 1 
- 

A PHS.aerial monitoring team was available for each experiment. 

In the event of a radioactive release, this team, equipped with 

I 

instruments identical to those used by ground monitors, tracked 

the effluent. Normally an Air Force U3-A aircraft and a PHS 

Aero-Commander were used in this tracking mission. 

1 L Aerial cloud tracking is essentially used to detect relative radi- 

ation intensities and to indicate cloud position, speed and direction. 

The information thus obtained is, utilieed to position ground mon- 

itors to inbure comprehensive ground coverage and subsequently 

better surveillance. 

D. Aerial sampling 

The aerial sampling program was performed by the Enginearirg 

Development Program of the Southwestern Radiological Health 

Laborator{. The program used two C-45 aircraft for cloud sam- 

pling activities. Cloud samples were collected by cryogenic, 

electrostatic precipitator, and mass ,air sampling techniques. The 

methods developed have resulted in measurements of cloud inven- 

tories which have been reasonably consistent with determinations 

made by other organizations and other methods. 
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E. Air sampling 

At the beginning of this six-month period the PBS was using 

Staplex Air Samplers. This air sampler was a high volume, tur- 

bine-type impeller powered by an electric motor. The sampler 
.-. --.-.- 

was equippefiith a special sampling head ‘designed to accom- 

modate a Gelman type E, 8 - by 1 O-inch glass fiber filter and an MSA* 

activated charcoal cartridge. By December 1964 all Staplex Sam- 

plers were replaced by Gelman “Tempest” Air Samplers. The 

“Tempest I’ Air Sampler employs a Gast Model 1550 vacuum pump 

driven by a General Electric l/ 2 hor.sepower motor. The pump runs 

at 1440 rpm with an average flow rate of approximately 10 cfm. 

The sampj.er is equipped to use ‘a 4-inch diameter Whatman 541 filter 

paper and an MSA charcoal cartridge. The total volume of air 

sampled irs calculated from an average vacuum rea,ding (which in 

turn indicates the average flow rate) and the total time of sampling. 

The network of air sampling stations is shown in Figure 1. 
a 

F. Milk and water sampling 

The previously established milk sampling program from both com- 

mercial dairies and private producers continued throughout the 

six-month period. Forty-two sources were routinely sampled 

during this period, most on a monthly basis. A total of 201 samples 

was collected from these locations. In the event of cloud passage 

over a specific area, intensified sampling within the area was con- 

ducted to document changes in activity. 

Water samples were collected on a routine basis, unless circum- 

stances dictated .specific source sampling. Both potable and 

nonpotable water supplies were sampled. During this period i36 

water samples were collected from 2!7 sources. Most of these 

sources are sampled an a monthly basis. 

4 
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G. Vegetation sampling 

Normally, vegetation samples were collected only in the event of a. 

release of radioactive material. The analytical results of these 

samples were used to delineate the fallout pattern. 

H. Film badges 

Approximately two hundred residents in the off-site area wore film 

badge dosimeters throughout this period. These film badges were 

changed each month and were processed by the Radiological Safety 

Department of Reynolds Electrical and Engineering Company, .Inc. 

Approximately seventy-five station badges were also utilized to 

provide xnore complete coverage. Tlhe badge used is made up of 

Du Pont type 555 film. Dose, as determined from this film, is 

accurate to 250% in the 30 to 100 mR range and 210% in the 100 to 

2000 mR- range. 

I. Public relations 

Frequent contacts with the offtsite population, schools and civic 

groups provided the opportunity to explain the role of the Public 
. 

Health Service with respect to the prrpgrams of the Atomic Energy 

Commission. As a result of favorablle public relations, a number 

of off-site residents took part in the IEnvironmental sampling 

program; iall routine sampling stations except Las-Vegas were , 

operated hy local citizens , and many people voluiteered to wezLr 

film badge dosimeters. 

J. Medical and veterinarian se.rvice;s 

A Public Health Service Medical Offic.er was available on short 

notice in the event’any cases of a medical nature arose as a result 

of the test series. No such cases were brought to the attention of 

the PHS. : 

e, 



An Army Veterinarian assigned to the NVOO, AEC, was available 

to the Public-Health Service Off-Site Radiological Safety Program. 

Veterinarian services were also provided by a PHS Veterinarian. 

Liaison was maintained with livestock producers in the area and 

the program of wildlife and cattle investigation was continued. 

Semi-annual slaughter of cattle from the NTS herd and the Knoll 

Creek and Delamar Valley herds was accomplished in cooperation 

with the University of Nevada. Specimens from these animals 

were analyzed for radionuclide content. 

K. BioenJironmental research 

Another piogram of the Southwesterr Radiological Health Lab- 

oratory is bioenvironmental research. The mission of this 

program is, in part, to investigate the inter-relationships among 

the levels of radionuclide contamination of air, soil, water, 

ve.getation’ and milk. 

6 



III. ANALYTICAL PROCEDURES 

All air sample prefilters and charcoal cartridges were returned 

to the Southwestern Radiological Health Laboratory. in Las Vegas 

for ,radiological analyses. All 8- by IO-inch glass fiber filters were 
\. 

counted for gross.beta activity in a thin window, large area pro- 

portional probe connected to a high speed scaler. This system 

has an efficiency of approximately 3!% for 1. 5 Mev betas and back- 

ground for the system is approximately 600 cpm. The.40inch prefilters 

were counted for gross beta activity in a Beckman “Wide Beta” low 

background(62 1 cpm beta) proportional system which has an efficiency 

of approximately 45% for 0.54 Mev bktas. After an initial count, if 

no significant activity was detected, the prefilters were counted at 

5 and 12 days after collection. In all other cases, prefilters were 

recounted. a minimum of three/times in the first 48.hours following 

collection .v The computational procedure employed depends upon the 

assumption that a decay constant can be determined for each individual 
,--a- 

sample andcthat this constant can then .be used to extrapolate the 
&.c-:y = 

activity to the end of the collection period, 
c--- - 

Each pref.lter selected and all charcoal cartridges were analyzed 
-L: _ -- 

for ga&a’isotopes by placing them ,iirectly on a 4- by 4-inch NaI(T1) 

crystal coupled to a TMC*LModel 404C gamma pulse height analyzer 

viewing energies from 0 to. 2 Mev. 

Detectiemcapability of the system as shown in Table 1 is an em- 

pirical:esri.mate obtained from previous data collected under the 

following conditions: 

a. Count time in days after fissroning as indicated by 

.: z footnotes; 

l+:: :P;efilters collect unfrartionated fission products re- 

sulting in a complex spectrum. 

c..- -MSA charcoal collects gaseo.Js fission products only 

(primarily iodines). 



d. An eight isotope matrix is employed for computation 

-and isotopes other than those examined are present 

in amounts which are small relative to those eight. 

e. Natural activity on air samples is approximately 

five times system background. 

Table 1. Threshold detectability of radionuclides in various samples 
(90% confidence level). 

Detectability at time of count 

Sample Type ..l 311 ’ “Te-1 13’1 1 3 SI ’ “Ba- Length Notes 
La of count 

Whatman No. 541 500 1000 500 1000 500 10 min 1 
(pci 1 200 - 200 - 200 10 min 2 

MSA Charcoal 200 400 200 400 200 10 min 1 
(pci 1 100 - 100 - 100 10 min 2 

3.5 liter water* 
(pCi/l) - 2o 

40-56 20-30 40-50 20 40 min 4 

3.5 liter milk* 
(pCi/l) 

20 20-30 20 40 min 3 

*Counted in 3.5 liter inverted well(Marinelli) aluminum beakers. 
1 - counted at less than 3 days after jjormation. , 
2 - counte.d at 3 days or more after formation. 
3 - with ’ 3’Cs~100 pCi. 
4 - assuming insignificant amounts of other nuclides, and all given isotopes 

at about detection limits to approximately 10 times the lower limit. 

Although the minimum detectable levels for water samples involve 

the limitations listed in (d) and (e) above, the situation is usually 

simplified by having no background other than that of the system. 

For a sample containing all of the isotopes of iodine, the error 

term on threshold values at the 95% confidence level is approxi- 

mately eq Aal to +50%. 

Biological discrimination will limit the number of isotopes present 

in a milk sample to relatively few. Under normal sampling pro- 

cedures, this discrimination coupled with the short physical half 
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life will tend to eliminate ’ 321 and ’ 3 ‘1 from the sample by the time 

it is counted. At the 95% confidence level reported values for milk 
-- 

are f 10 pCi/l or 10% at the time of count whichever is greater for 

a 40 minute count. 

After any release of activity from the NTS, milk samples are col- 

lected from dairies (processing plants), producing dairy farms, 

and farms producing milk for their own consumption. Each sample 

is counted for 50 minutes. No attempt is made to recount samples 

giving low positive values. The lower limit of detection for gamma 

emitters in milk samples is 2d picocuries per liter (pCi/l) at the 

time of count, and all results below that value are reported as 

not detectable. 

AU liquid samples are counted in 3.5 liter inverted well aluminum 

beakers which are placed on to p of ,k 4- by 4-inch NaI crystal coupled 

to a 400.channel gamma pulse height analyzer. Overall detection 

efficiency for the 0.364 Mev’photopeak of 13’1 is 6.4% A matrix 
. 

technique is employed to compute the! interference due to the pres- 

ence of other isotopes. The input to ,this matrix is variable, 

allowing for the simultaneous determination of any eight nuclides 

for which detection efficiencies and interference factors have been 

obtained. Actual computation is peziormed by an IBM 1620 comf 

pute r . 

Water samples are analyzed for groc,s beta activity by slowly evap- 

orating ari aliquot to dryness in a 2-inch diameter stainless steel plan- 

chet and counting the beta activity in a low background counter. 



IV. RESULTS 

A. Underground tests 

Two of the fifteen detonations at the Nevada Test Site resulted in 

releases of radioactive effluent which was detected in off-site popu- 

lated areas. These were the Parrot .Event, conducted on De- 

cember 16, 1964 and the Sulky Event, a Plowshare experiment 

conducted on December 18, 1964. As mentioned previously,’ the 

Salmon Event, conducted in Mississippi on October 22, 1964, did 

not result in a release of radioactivity. I 

1. Parrot 

The Parrot Event resulted in a small release of radioactivity 

which light winds carried to the north of the’ test site. *Sub- 

sequent nighttime drainage winds carried the remaining 

effluept to the south. 

The only locations at which ground monitors detected levels of 

radioqctivity above background were in an unpopulated area 

along .Highway 25. The peak exposure rate was measured at 

1600 hours 6.3 miles northwest of Coyote Summit. The 

’ time interval in which exposure rates greater than background 

existed was from 1600 to 1630 hours. The net peak exposure 

rate measured was 0.14 mR/hr.. . 

Two air samples collected off-site on the two days following 

the P+rrot Event contained fresh fission products. Several 

other samples collected showed gross beta concentrations 

above normal background. The results of the analyses of 

these samples are shown in Table 2. 

10 
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Table 2. Analyses of air samples following the Parrot Event. 

71 
i 

Air 

Volume 
Date - Date - Col- 

Gross Beta Gamma Pulse Height 

(m’) 
Time On Time Off lector 

Count Activity 

(pCi/m ‘1 
Analysis Activity 

(pCi/m ‘1 

Lot ation 

12 miles NW of 
Hancock Summit* 

Hiko Junction, 
Nevada* 

131 I 1331 139 

7 12/16- 121 16- P 74 ND’ ND ND 
1523 1540 C ND ND ND 

12/ 16- 12/16- P 60 ND ND ND 

46 1748 1948 C ND ND ND. 

Indian Springs, 
Nevada 

12/16- 378 12/17- P .47 ND ND 
0835 0645 C ND 6Np6 ND ’ 

Mesquite, 
364 

12/16- 12/ 17- P 22 ND ND ND 
Nevada 1000 0500 c . ND ND ND 

E Panaca, 
246 

12/ 16- 12/17- P 23 ND ND ND 
Neva~= -- _ . . U3@ Irnr; --- c -. ND ND. . .ND 

St. George, 12/16- 12/17- P 36 ND ND ND 
Utah 

243 
1810 0835 C ND ND ND 

Warm Springs 
399 

12/16- 12/17- P 8.5 NOT ANALYZED 
Ranch, Nevada 0800 0610 C 0.6 0.6 ND 

*Unpopulated locations Note: This table includes only those air samples containing fresh 
P - Prefilter fission products or gross’beta concentrations above normal 
C - Charcoal cartridge background fluctuations. Results are corrected to the end of 
ND - Not detectable the collection period. 



Milk, -water and vegetation samples collected following this event 

did not show the presence of fresh fission products when analyzed. 

2. Sulky 

Project Sulky was conducted at the Nevada Test Site on Decem- 

ber 18, 1964, at 1135 hours. The test was a Plowshare Icrater- 

ing expe rime&. 

The only indications of radioactivity off the test range complex 

were gamma exposure rate measurements taken by ground 

monitors and RM- 11 exposure rat+ recorders. The maximum 

gamma exposure rate measured by recorder instruments was 

0.06 mR/hr at Nyala, Nevada dur;ing the period 1505 to 1800 hours 

on December 18. The maximum external exposure at any mon- 

itored station, including Nyala, did not exceed 0. 1 mR. 

The environmental sqmples (milk; water and vegetation) collected 

following Sulky contained no fresh fission products. 

B. Reactor experiments 

1. Kiwi B4E 

On August 28 and September 10, 1964, the Kiwi B4E reactor was 

tested at Test Cell C, located at the Nuclear Rocket Development 

Station,, Jackass Flats, Nevada. Each test was conducted at 

design power and the reactor was operated in an upright position 

so that the hydrogen coolant exhatrsted upward along with 

escaping fission_products. __-. -.- 

a. Kiwi B4E EPV, August 28, 1964 

On August 28, the Kiwi B4E reactor was tested under the 

co,lditions known as Experimental Plan V (EPV). The reac- 

to]’ was operated at design power from 1239 to 1247 hours 

12 
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PDT. Low levels of radioactivity were detected off the test 

range complex. The only locations at which ground monitors 

detected exposure rates above background were Coyote 

Summit (0.17 mR/hr) and Goss’ Ranch (0.18 mR/hr); Coyote 

Summit is uninhabited and Goss’ Ranch had a population of 

tvpo adults and three children during the surveillance period. 
_.- 

Several-air samples obtained on the test day contained fresh 

fission products. The results af analyses of the prefilters 

and charcoal cartridges are presented in Table 3. 

Table 3. Analyses of air samples following the Kiwi B4E EP-V. 

Time-Date Time- Date 
Yol- Prefilter Gamma Pulse Ht. 

Location 
On Hrs PDT off Hrs PDT ume 

Gross Analysis 

(m ‘) Beta (pCi/m’ 1 

(pCi/m ‘) 131 1 132, 1331 1351 

Goss’ 

Ranch 
- 1400, 8/28 1600, 8/28 85. 

Pioche 1840, 8/28 1200, 8/29 707 <l P ND ND <l ND 
C ND ND Cl ND 

Hiko 1445, 8/28 0900, 8/29 776 <l P ND ND Cl ND 
c ND ND cl ND 

EittJ;In 0700, 8J28 0700, 8J29 
. . 

C e 1 ND ND ND 

P -. Prefilter 
C - Charcoal cartridge 

ND - Not detectable 

Note: This table includes only those air sam- 
plzs containing fresh fission products. 
Results are corrected to the end of 
collection. 

Air samples taken on August 28 at Alamo, Sunnyside, 

Currant, Lund, and Ely, Nevada and Garrison, Utah, did 

not contain fresh fission products when analyzed. 

13 



A milk sample obtained on August 30.,from Donahue’s Ranch, 

located 25 miles north of Ursine, Nevada, indicated the pres- 

ence of 1311 at’a level of 20 pCiJ1 - the threshold of detect- 

ability for this isotope. Milk samples. obtained from 21 other 

ranches and four producer dairies did not contain fresh 

fission products in detectable ,quantities. (See Appendix). 

A nonpotable water sample taken from a pond at Fillmore, 

Utah on August 3 1 indicated 20 pCiJ1 of 13’ I. Six additional 

samples from other locations in Nevada and Utah did not 

contain fresh fission products when analyzed. 

b. Kiwi B4E EP-VI, September 10, 1964 

The Kiwi B4E-ieactor was tested under the conditions known 

as Experimental Plan VI (EP-VI:) on September 10, 1964 with 

the reactor tested in an upright position. The test was a 

nominal two-minute run at design power and commenced at 

1155 PDT. Gamma exposure rates above background were 

not.detected off the test range complex with portable moni- 

toring instruments, although monitors were in the path of 
I 

the cboud as determined by aeriyl monitoring and environ- ‘ 

mental sampling. 

Thrett air samples collected on fhe test day contained fresh 

fission products and the results are presented in Table 4. 

Other air samples taken on September 10 at Pioche, Alamo, 

Ely, Sunnyside, and Currant, Nevada, and Garrison, Utah 

did not contain detectable quantities of fresh fission products. 

Only milk samples from Schofield Dairy Farm at Hiko, 

Nevada indicated fresh fission products in detectable quan- 

* tities. A sample collected onseptember 12 contained 3O’pCi/J 

14 



_ of ’ 31 I and a sample colLected the following cay contained 

40 pCiJ1 of lslI. ‘- liejuits ot nnaiysis oi ali mi!k stimples 

collected are shown in the Appendix. 

Table 4. Analyses of air samples following the 

Kiwi B4E EP-VI. 

Time -Date Time -Date 
Vol- Prefilter Gammaxlse Ht. 

. 
Location OnHrs PDT Off Hrs PDT ume 

Gross Analysis(pCi/m3 ) 

(m3). ( p5rm3) 13lI 1321 1331 1351 

Goss’ 
1500,9-10 -1745,9-10 ,119 445 

P 7.0 ND 3.0 28 
Ranch C 0.8 ND 3.0 ND 

’ Hiko 0810,9-10 0815,9-11 900 19 c’ 8’; E”D i-9 ;; 

Caliente 0920,9-10 0800,9-11 ,963 e1 P 0:l 1.5 1:O ND 
C ND ND ND ND 

P - Prefilter Note: This table includes only those air sam- 
C - Charcoal cartridge ples containing fresh fission products. 
ND - Not detectable Results are corrected to the end of 

collection. 

2. NRX -A2 

On September 24 and October 15, 1964, the NRX-AZ reactor ex- 

periments were conducted at Test Cell A at the Nuclear Rocket 

Development Station. 

a. NRX-A2 EPIV, September 24, 1964 

On September 24, the reactor was tested under the condi- 

tions known as Experimental Plan IV (EPIV) and’was oper - 

al:ed at design power from 1055 to 1105 PDT. The reactor 

was tested in an upright position so that the hydrogen coolant. 

exhausted upward along with escaping fission products. 

Gamma exposure rates above background were detected in the 

vicinity of Lathrop Wells, OF, Highway 95, and at Dansby’s 

Ranch located 10 miles southwest.of Lathrop Wells. (See 

Table .5) Lathrop Wells has a population of about fifty people. 

15 



* 
*Monitoring. at these places on the day following the test pro- 

duced only background readings. Monitors were also called 

upon to check the off-site area during the night follow&g 

the test when activit). was detected on the NRDS. Readings 

above background were found off the test range complex for 

five miles along Highway 95 starting nine miles northwest 

of Lathrop Wells. The maxi.mum reading of 0.12 mR /hr ’ * 

was found 9.8 miles NW of Lathrop Wells at approximately 

0100 hours on September 25, 

Table 5. Exposure rates occurring off the test range complex 
onSeotember.24, ‘1964. 

Locatbon 
Time of Peaic Time of Exp.* Net Peak 
*Exp. Rate Rates greater Expa Rate. 

(PDT.) than Background (n&/hr) 

Lathrop Wells 1.234 1215-1500 0; 43 

Dansby’s Ranch 1320 1250-1450 0.07 

Hwyi95 (4.5 mi.NW 

of Lathrop Wells) 1220 1240-1330 0.2’ 
~- 

*Exp. = exposure 

Several air samples taken following the test contained fresh 

fission products. The resul&s of analysis of the prefilters 

and charcoal cartridges are presented in Table 6. Air 

samples taken on September 24 at Scatty’s Castle, Beatty 

and Springdale showed no frr:sh fission products when.ana- 

lyeed. 

AMilk sample - 3 obtdined on the test day and the two foliowing 

days at Dansby’s Ranch indic:ated low levels of ’ )‘I. Iodine- 

131 was not present in detectable quantities. Six other milk 

samples collected did not contain fresh fission products in 

detectable quantities. (See Jrppendix) 

16 



- Water samples collected on the day of the test at Dansby’s 

Ranch and the day after the test at the Watson and Selbach 

Ranches near Lathrdp Wells, Lathrop Wells Gas Station, 

Furnace Greek and Stovepipe Wells did not show detectable 

levels of radioactivity . 

Table 6. Analyses of air samples following 

the NRX-A2 EP-IV. 

Time -Date Time -Date 
Vol- Prefilter Gamma Pulse ht. 

Location 
OnHrs PDT Off Hrs PDT ume 

Gross Analysis (pCi/ m 3, 

a 3 1311 1331 139 

Lathrop 0715,9-24 1455,9-24 261 
450 

P 13 57 84 
C <l 42 37 

Wells 1500,9-24 0715,9-25 553 2.3 ;& <l ND 

Dansby . 
Ranch 1050,9-24 1550,9-24 

183 420 P 12 55 82 
C Cl 45 ND 

. 
Death . 0940,9-24 1500,9-24 211 2.5 

P 
Valley c ND 

ND ND 

Junction 1500,9-24 0625,9-25 642 
P 

‘*2CND <l ND 

P 

Stovepipe 
1045,9-24 1500,9-Z? 181 

<I C ND ND ND 

Wells 1510,9-24 1030,9 -25 804 P 0.5 2.4 3.5 
l*’ C <l 4.9 ND 

1100,9-24 1500,9-24 146 
P 

Furnace 3m6 C ND ND ND 

Creek 
1510,9-24 0955,9-25, 750 

P 0.5 2.4 3.5 

19C<1 3.5 ND 

P - Prefilter Note: This table includes only those air sam- 

C - Charcoal cartridge ples containing fresh fission products. 

ND - Not detectable Results are corrected to the end of 

collection. 

b. NRX-AL EPV, October ‘15, 1964 

Cn Gctober 15, 1964, Experimental Plan V was conducted 

with low levels of radioactivity being detected northeast of 

17 



the test range .complex. Due to the low exposure rates encoun- 

ter’ed by aerial monitors, no ground monitors were posi- 

tioned off the test range complex. However,. ground mon- 

itors located on the test range complex downwind from the 

reactor encountered no readings above background. 

Only one off-site air sample contained detectable quantities 

of fresh fission products. The charcoal cartridge at Indian 

Springs showed 150 total picocuries of 1 31 I. This sample 

was started at 1800 on the test day and the air sampler 

motor failed during the night. However, if the sampler ran 

for only two hours, 150 total picocuries would be less than 

one picocurie per cubic metpr on the filter. Although the 

effluent from EPV went to the northeast, it is believed that 

northerly drainage winds cafried some radioactivity to the 

south during the night resulting in radioiodine being detected 

at Indian Springs. 

Milk samples were collec.ted at Lund, Nevada on October 16 

and at Alamo and Hiko on Oqtober 20. These samples did 

not contain detectable quantities of fresh fission products. 

A water sample dollected frrpm a trough at Goss Ranch on 

October 16 contained 75 pCi/l of ’ 3 31. No ’ 31 I was detect -’ 

able in the sample. 

c. Six-months summary 

The ten highest .air filter results collected during the six-month per- 

iod were taken following the’previously summarized events and are 

listed in the tables of air sampling results. 

Samples cf water collected during this period from sources used for 

human consumption showed no fresh fission products. Approximately 

18 ( 
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170 samples from potable and nonpotable sources were collected 

during this time. 

The only milk samples showing fresh fission products were collected 

subsequent to the Kiwi B4E and NRX -A2 reactor runs. All milk 

samples collected and analyzed from July through December 1964 

are listed in the Appendix.’ 

Approximately 2700 film badges wertb collected and processed from 

film badge stations and badged personnel in the off-site area. No . 

exposures above the 30 mR detection limit were found that could be 

attributed to any one or combination of the events of this period. 

19 



v . COXCLL SiOKS 

Results obtained through environmen;al radiation surveillance during 

this period indicate that no individual in the off-site area received 

an exposure, resulting from Nevada rest Site operations, which ex- 

ceeded the1 guides established by the AEC and/or recommended by 

the FRC and th& NCRP. 
/ 



APPENDIX I 

ROUTINE MILK SAMPLING RESULTS 

Note: ND on the following pages of tables means not detectable. 



apendix I 
lutine Milk Sample Results 

COLLECTION DATA ANALYTICAL DATA 

I 

Ication Date 
I9 

Sr 

Activity (pCi/l) 

9oSr 
1311 140 

Ba- La 137Ct3 

amo, Nevada 
. Stewartb Dairy 

Stewartk Dairy 
Stewartb Dairy 
Stewart!3 Dairy 
StewartS Dairy 

07/01/64 
08/20/64 
08/22/64 
io/ 14/64 
12/01/64 

10. 
ND 6. 

No Chem. 
ND 4. 
ND 5. 

ND ND 
ND ND 
ND ND 
ND ND 
ND ND 

liente, Nevada 
Young Ranch 
Young Ranch 

. Young Ranch 
Young Ranch 

08/12/64 ND 10. ND ND 
08/22/64 5 4. ND ND 
10/14/64 ND 6. ND ND 
11/12/64 ND 7. ND ND 

xrant, Nevada 
Blue Eagle Ranch 
Blue Eagle Ranch 
Blue Eagle. Ranch 
Blue Eagle Ranch 
Blue Eagle Ranch 

07/20/64 5 12. ND ND 125 1.39 1.4 
08/05/64 ND 11. ND ND 115 1.45, 1.5 
09/30/64 ND 10. ND ND. 85 1. 58 1.7 
lo/22164 ND , 24. ND ND 85 1.47 1.7 
11125164 ND 19. ND ND * 150 0.96 1. 3 

ckwater , Nevada 
Halstead Ranch 
Halstead Ranch 
Halstead Ranch 

09/30/64 ND 6. ND 
10/22/64 ND 13. ND 
11/24/64- ND 20. ND 

gin, Nevada 08/22/64 No Chem. ND 

70 
55 
55 
45 
35 

25 
25 
20 

ND 65 
ND 95 
ND .. 120 

ND 20 

Zoncentratin (gm/l) 

Ca K 

1.1s 
1.22 

1.11 

1.09 

1. 18 1.4 
1.20 1.4 
1.10 1.6 
1.03 1.9 

1.15 1.7 
1.34 1.6 
1.06 1.3 

I 
& 

1.6 
1.2 
1.3 
1.5 
1.7 

1.0 



I 
kppcndix I ccnt;nued ’ . 

Routine M;lk Sample Resclts (continued) 

COLLECTION DATA ANALY.TICAL DATA 

I 
I 

Location Date 
9 

Sr 

Activity (pCi/l) C 

9oSr 13,11 140 
Ba-La 137CS 

Eureka, Nevada 
Fish Creek Ranch 
Fish Creek Ranch 
Fish Creek Ranch 
Fish Creek Ranch 
Fish Creek Ranch 

07/21/64 
08/27/64 
09/30/64 
10/22/ 64 
1 l/23/64 

Hiko, Nevada 
Schofield Dairy 
Schofield Dairy 
Schofield Dairy 

K 
Schofield Dairy 
Schofield Dairy 

_ Sa-hnfinlA Ibiww --------- --- I 

Lathrop Wells, Nevada 
Dansby Ranch 
Dansby Ranch 

0?/01/64 ND 5. 
08/11/64 ND 4. 
08/20/64, ND 4. 
08/22/64 No Chem. 
11/11/64 ND 8. 
12/01/64 s?z2 -8. 

12/07/64 
12/09/64 

Selbach Ranch 12/07/64 
Selbach Ranch 121 lo/64 

Las Vegas, Nevada 
Anderson Dairy 
Anderson Dairy 

’ Anderson Dairy 
Anderson Dairy 
Anderson Dairy 
Anderson Dairy 
Anderson Dairy 
Anderson Dairy 

Anderson Dairy 
Anderson Dairy 

07/02/64 ND 8. 
08/11/64 ND 7. 
OS/ 17/64 ND 9. 
G9;01/64 ND 7, 
10/01/64 ND 9. 
lO/ 13/64 ND 8. 
10/23/64 ND 6. 
11/04/64 ND 16. 
11/16/64 Sample 10s t. 
11/25/64 ND 11. 

ND 46. 
ND 31. 
ND 7. 
ND 16. 
ND 17. 

No Chem. 

No Chem. 

N 
3 

3 

ND 
ND 
ND 
ND 
ND 
MD 

ND 
ND 

ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 175 
ND 120 
ND 75 
ND 90 
ND 155 

ND 
ND 
ND 
ND 
ND 
hln -w- 

65 
40 
50 
45 
40 
60 

ND 30 - 
ND 15’ 

ND 30 
ND 30 

ND 
ND- 
ND 
ND 
ND 
ND 
ND 
ND 

ND. 
ND 

80 
55 
60 
3G 
55 
15 
25 

60 
50 
45 

Zoncentration (grr 

Ca k 

1.48 
1.04 

94 
1: 18 
1.41 

1. 19 
1.28 
1.22 

1.07 
1.31 

Sour 

1.15 
Sour 

1. 12 
1.22 

1. 19 
1. 15 
1.20 .’ 

I- 21 

1. 

1, 
1 
1:’ 

1. 

1.1 
1 * *A 
1. : 
1 7 
1:; 

1.4 

1.6 
1.4 
1.4 
1.3 
1.6 
1. 7 
1.6 
1.8 
1. 5 
1 c 



Routine Milk Sample Resultsicontinued) 

COLLECTION DATA 

Location Date 

Las Vegas, Nevada 
Arden Dairy 
Arden Dairy 
Arden Dairy 
Ardcn Dairy 
Arden Dairy 
Arden Dairy 
Arden Dairy 
Arden Dairy 
Ardeti Dairy 
Arden Dairy 

Las Vegas, Nevada 
n12,, . 
.uu3a &iTf 

Dairy 
Dairy 
Dairy 
Dairy 
Dairy 
Dairy 
Dairy 
Dairy 
Dairy 

08/ 
08/17/64 

10/01/64 

10/23/64 

11/16/64 

07/02/64 
08/11/6 
08/ ND 

ND 
. 

lO/ ND 
ND 

. 
ll/ ND 

ND 

DATA 

Activity 

9oS, 
140 

La ‘9Sr 

8. 
3. 
5. 
4. 
9. 
5. 
5. 
5. 

13. 
12. 

ie. ND 
6. ND 

9. ND 
8. ND 
8. ND 

10. ND 
6. ND 
8. ND 
7. ND 
7. ND 

ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND’ ND 
ND ND 
ND ND 
ND ND 
ND ND’ 

ND 70 1.17 1.5 
ND 50 1. 12 1.5 
ND 60 1. 18 1.2 
ND 50 1.01 1.4 
ND 60 1.25 1.6 
ND 50 1. 17 1.3 
ND 45 1. 18 1.6 
ND 30 1.22 1.4 
ND 40 1.18 1.5 
ND 20 1.23 1.3 

50 Sour 1.7 
25 1.12 1.4 
30 1.12 1.2 
35 1. 18 1.3 
25 1.22 1.6 
25 1.18 1.2 
35 1.18’ a 1.5 
10 1.20 1.8 
25 1.20 1.6 
30 1.22 . 1.7 

Zoncentration (gm/l) 

Ca K 



a 

COLLECTION DATA ANALYTICAL DATA 

Location Date 

Las Vegas, Nevada 
Hiland U&iry . 
Hiland Dairy j 
Hiland Dairy i. 
Hiland Dairy 4 
Hiland Dairy i 
Hiland Dairy ; 
Hiland Dairy ; 
Hiland Dairy i 
Hiland Dairy j 

1 
t 

Hiland Dairy 

g Las Vegas, Nevad 
u;rpg pair; 

Hinies Dairy 
Hinies Dairy 
Hinies Dairy 

i Hinies Dairy 
Hinies Dairy 

1 Hinies Dairy 

Hinies Dbidy 
Hinies Dairy 
Hinies Dairy 

07jUZjb4 

08/11/64 ! : 
08/17/64 1 
09/01/64 ! 
10/01/64 : j 
10/13/64 1, ! 
10/23/64 ! 
I l/04/64 1 

1’1/16/64 ‘1: i 

1 l/25/64 

I 

O?!fl2/64 1: j 

08/11/64 ‘ix j 

08/17/64 (Ii j 

09/01/64 ’ 11 1 

10/01/64 “11 

10/13/64 I!:! 

10/23/64 i i 1 ! 

H/04/64 ‘1 I J 

11/16/64 4’. ! 

1 l/25/64 

Activity (pCi/ 1) 

19Sr 9oSr 
1311 140 

Ba- La 137cs 

c 

E 

9. ‘iu-i3 
ND ” 6. ND :/ 

ND II : 5. 1 ND ’ ND 1 9. ;, ND : 
ND ~I~~ 14. ND o 
ND I! : 8. ,I ND t : 

ND ,I ’ 7. ND 11 
ND ,111 9. 11 ND 11 

11. 
ND 9. 

,I I I I 

ND (111 &a- ‘II-ND I): 

ND , ,:; ,5: I ND II / 
To6 h$bur ‘I 1’ I 

ND (Ii1 2. 1 ND 1 i’ I 
ND Jill 4. 4 ND 0 I 
ND ti#J 4. I ND 11 I 

ND (Ii1 8. ‘, ND II! 1 
ND ‘I:1 7. ‘I ND (II I 
ND (Ill 9 

9: 
II ND (I! I 

ND ND 

1 ND 
ND 

I ‘1; 1’: 

/ND 60 

[ND / 50 
END 60 
.ND ! ! 55 

ND r.1140 
‘ND : 50 

ND 60 

I 

Pm. 11, ,r,5O 
ND I, 11,30 

114 25 
ND I’ I ,25 

ND I 1, 14j.60 
ND ! 1, I 11,,25 

ND I 1,’ ’ I ,‘40 . 

ND I *I! I I ,315 

ND I !;,11;40 
ND 50 I 

Sour 
1.10 
1. 12 

1.22 / 
1.26 
1.20 
1.20 
1.23 
1.31 
1.27 

s9ur 
1.10 

1.04. 
1.22 1 
1. 18 
1,14; 
1J 18 I 
1, 112 I 

/ 11.23 

Ioncentration (gr 

Ca 

1. 

I 1. 

1 1. 
: 1. 

1 1. 

1. 
1. 

\ 1. 
1. 
1. 

J. 

1. 
1. 
1. 
1. 
1. 

1. 
1. 

1. 
1,. 

I’ 

;: 



Routine Milk Sample Results (continued) I 

COLLECTION DATA ANALYTICAL DATA 

I C 

Location Date 9Sr 

Activity (pCi/l) 

9oSr 
1311 140 

Ba-La 137CS 

Las Vegas, Nevada 
Meadow Gold Dairy 
Meadow Gold Dairy 
Meadow Gold Dairy 
Meadow Gold Dairy 
Meadow Gold Dairy 
Meadow Gold Dairy 
Meadow Gold Dairy 

Meadow Gold Dairy 
Meadow Gold Dairy 
Meadow Gold Dairy 

F Lida, Nevada 
Stevenc Ranch. - P-m -_-_-__.. 

Stevens Ranch 
Stevens Ranch 

Lund, Nevada 
McKenzie Dairy 
McKenzie Dairy 
McKenzie Dairy 
McKenzie Dairy 
McKenzie Dairy 
McK.enzie Dairy 
McKenzie Dairy 
McKenzie Dair) 
McKenzie Dairy 

McKenzie Dairy 

07/02/64 
08/11/64 

OS/ 17/64 
09/01/64 
10/01/64 
lo/ 13/64 

10/23/64 
1 l/04/64 
11/16/64 
1 l/25/64 

‘N 

s 

20. 

13. 
00 sour. 

ND ND\ 12. 9. 

ND/ 11. 

‘ND\ 11. 

ND 9. 
ND, 14. 

ND 10. 

Iu’D ND 1lG 
ND ND 75 
ND ND 75 
ND ND 65 
ND ND 30 
ND ND 65 
ND ND 60 
ND ND 60 
ND ND 65 
ND ND 55 

Sour 1.5 
1. 18 1.3 

I.‘3 
1.06 1.1 

1.29 1.4 
1.23 1. 5 

’ 1.23 1.5 

1.28 1.6 

1.28 1.3 

1.24 1.6 

08/.0blhC A?C 1% ALP * ND JlO 1.50 1. 5 
09/29/64 ND 20. ND ND 90 1, 38 1.4 
11/03/64 ND 7. ND ND 40 1.26 1.7 

07/03/64 5 33. ND ND 320 
07/ 09/64 ND 26. ND ND 265 

07/16/64 5 25. ND ND 255 

07/23/64 ND 14. ND ND 125 

07/30/64 5 10. ND ND 115. 

08/06/64 ND 12. ND ND 110 

08/13/64 5 8. ND ND 130 
OF/ 27164 ND l!. ND ND 100 

09/03/64 ND 9. ND ND 80 

09/11/64 ND 7. ND ND 25 

1. i6 1.6 
1. 10 1.5 
1.15 1.5 

1. 18 1.6 
1.14 1.3 
1.17 1.3 
1. 12 1.6’ 
1. .15 1, 5 

1:lS 0. 9 
1.22 1.6 

Ioncentration (gm/I) 

Ca K 

h 



Routine Sample (continued) 

DATA DATA 

ation ‘9Sr 

Lund, Nevada (cant’) 
McKenzie Dairy 
McKenzie Dairy 
McKenzie Dairy 
McKenzie Dairy 
McKenzie Dairy 
McKenzie Dairy 
McKenzie Dairy 
McKenzie Dairy 
McKenzie Dairy 
McKenzie Dairy, 

iz 
McKenzie Dairy 
McKenzie Dairy 
McKenzie Dairy 
McKenzie Dairy 

Manhattan, Nevada 
Peavine Ranch 
Peavine Ranch 
Peavine Ranch 
Peavine Ranch 
Peavine Ranch 
Peavine Ranch 

Moapa, Nevada 
Searles Dairy 
Searles Dairy 
Searles Dairy 
Searles Dairy 
Searles Dairy 
Searles Dairy 
Searlee Dairy 

.r 

OS/ 17/64 
\ 09/26/64 
: 10/02/64 

10/09/64 
; 10/22/64 
; 10/30/64 
1 l/05/64 

.ll/ 19/64 
1 l/27/64 
12103164 
12/ 11/64 
12/ 18/64 
12/26/64 
12/31/64 

ND 10. 
ND 8. 
ND 6. 

ND 9. 
ND 7. 
ND 8. 
ND 10. 
ND 1q. 
ND 10. 
ND 8. 

ND 8 
NQ 7:’ 
ND 10. 
ND .4. 

ND ND 100 
ND ND 55 
ND ND ND 
ND ND 65 
ND ND 45 

ND ND 45 
ND ND 60 
ND ND 65 

ND ND 5 

ND ND 60 

ND ND 60 

ND ND 50 

ND ND 65 

ND ND 75 

07/02/64 ND 7. ND ND 60 
07/30/64 ND 5. ND ND 55 
09/04/64 ND 8. ND ND 80 
09/30/64 ND 5. ND ND 55 
11/05/64 Sample lost. ND ND i50 
12/03/64 ND 4. ND ND -35 

07/OJ/64 

08/11/64 

08/20/64 

09/09/64 
lO/ 14/64 
12/01/64 
12/30/ 64 

ND 6. 
5 5. 
ND 8. 
ND 7. 
ND 8. 
ND 15. 
ND 8. 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 40 

ND 55 
ND 55 

ND 65 
ND 15 
ND 60 
ND 50 
*.... _ ,,.--. **.. , .r. .I.. 

Activity (pCi/l) 

90Sr 
1311 140 

Ba- La 137C* 

Zoncentration (P,Y 

Ca 

\ 
1.20 2 
1.19 1 

1. 16 1 
1.17 1 
1.18 1 
1.17 1 
1.21 _ 1 
1.17 1, 
1. 18 1, 
1. 18 1, 
1.15 1, 
1.10 1, 
1.15 1, 
1.18 1, 

1. 18 1, 
1.03 1, 

1, 
1.17 1, 

1. 
1.23 1, 

1. 12 1, 
1. 14 1, 
1. 18 1. 
1.12 1. 
1. 18 1. 

. 70 s 1. 
J. I5 1. 

..r- . 



Routine Milk Sample Results (contipued) 

COLLECTION DATA 

I 

Location Date 

Vyala, Nevada 
Sharp Ranch 

Pahrump, Nevada 
Anderson Ranch 
Anderson Ranch 
Anderson Ranch 
Anderson Ranch 
Anderson Ranch 
Anderson Ranch 

Pioche, Nevada 
Horlachers Ranch 
Horlachers Ranch 
Horlachers Ranch 
Horlachers Ranch 

ipringdale, Nevada 
Peacock Ranch 

rwin Springs, Nevada 
Twin Springs Ranch 

loseph City, Arizona 

Logansville, Arizona 

j3merion, Arizona 
II II 

raylor, Arizona 

10/07/64 

07/30/64 
08122164 
10/01/64 
10/29/64 
11/06/64 
12/02/d4 

07/01/64 
08/26/64 
lO/ 14/64 
11/11/64 

07/30/64 

10/07/64 

1 l/05/64 

08/20/64 

12,‘11/64 
12/11/64 

11/05/64 

ANALYTICAL DATA 

“Sr 

Activity (pCi/l) 

9oSr 
1311 140 

Ba- La 137CS 

ND 15. 

ND 2. 
No Chem.. 

ND 1. 

ND 1. 
5 4. 

ND 29. 

ND 15. 
ND 12. 

ND 15. 
ND 28. 

ND 3. 

ND 4. 

ND 9. 

ND 5. 

No Chem. 

ND 9. 

ND ND 180 1.22 

ND ND 25 
ND ND 30 
ND ND 20 
ND ND ND 
ND .ND ‘40 
ND ND 155 

ND ND 85 1.47 1.0 

N? ND 35 Sour 1. 1 
ND ND 55 1.07 1.6 
ND ND 60 1. 55 1;6 

ND ND 65 1.40 1.3 

ND 

ND 

ND 

ND. 
ND 

ND . 

ND 55 

ND 10 

ND ND 

ND 25 
ND 15 

ND 45 

:oncentration (gm/l) 

Ca 

1.31 

1.23 
1.25 
1.20 
1.38 

1.3 
1.3 
1.6 
1.8 
1. 6 
1.4 

1:12 * 1.9 

1.20 1.8 

1.25 I. 7 

1. 16 1.4 



Routine Milk Sample Results (continued) 
COLLECTION DATA 

I 

Location Date 

Tucson, Arizona 
II II 

Blackfoot, Idaho 

Boise, Idaho 

Buhl, Idaho 

Burley, Idaho 

Coeur d’Alene, Idaho 

Idaho Falls, Idaho 

g Jerome, Idaho 

Lewiston, Idaho 

Mountain Home, Id aho 

Pocatello, Idaho 
11 I1 
II II 
II (I 

Garrison, Utah 
Gonders Ranch 
Gonders Ranch 
Gonders Ra;lch 
Gonders Ranch 
Gonders Ranch 

* 

1 l/04/64 
11/04/64- 

09/15/64 

09/ 15/64 

09/15/64 ; 

09/ 15164 

OS/ 15164 

09/14/64 

09115164 

09/ 14/64 

OS/ 15164 

09/15/64 
OS/ 16/64 
09117164 
09118164 

e f ND 
ND 

5 

ND 

5 

ND 

ND 

ND 

ND 

1. 
4. 

10. 

22. 

22. 

28. 

39. 

14. 

14, 

17. 

24. 

17. 
14. 
16. 
16. 

ND ND 35 
ND ND 25 

ND ND 60 

ND 

ND 

ND 

ND 160 

ND 16‘5 

ND 

ND 145 

ND 

ND 

ND 165 

ND 110 

ND 75 

5 

ND 

ND ND 60 

ND 

ND 
ND 
ND 
Nb 

ND 
ND 
ND 
ND 

ND 160 

ND 90 
ND 55 
ND 90 
ND 85 

08/03/64 ND 9. ND ND 60 
08125164 ND 8. ND ND 65 
09129164 ND 4. ND ND 30 
1012 l/64 ND 12. ND ND 20 
11/24/64 ND 10. ND ND 55 

ANALYTICAL DATA 

Activity (pCi/l) 

‘9Sr 9oSr 
1311 140 

Ba-La i37Cs. 

‘oncentration (e 

Ca , 

1. 17 
1.46 1 I 

1. 18 I 

1.31 1 

1.20 1 

1.31 1 

. 93 ( 

1.03 1 

1.20 1 

1.26 I 

1.33 I 

1.20 I 
1.20 I 
1.25 1 
1.23 1 

1.11 1 
1. 12 1 

1.24 .I 
.98 I 

1.57 I 



Routine Milk Sample Results(contipued) 

COLLECTION DATA ANALYTICAL DATA 

Lot ation Date 89S* 

Activity (pCi/l) 

9oSr 
131r 140 

Ba- La 137CS 

Newcas tie, Utah 
Newcastle Dairy 
Newt as tle Dairy 
Newcastle Dairy 
Newcastle Dairy 

St. George, Utah 
R. Cox 
R. Cox 
R. Cox 
R. Cox 
R. Cox 
R. Cox 
rb x7- .1.. \“A 
R. Cox 
R. Cox 
R. Cox 
R. Cox 
R. Cox 
R. Cox 
R. Cox 
R. Cox 
R. Cox 
R. Cox 
R. Cox 
R. Cox 

07/ 14/64 

09/07/64 
30/14/64 
1 l/22/64 

ND 12. ND ND 

ND 11. ND ND 
ND 9. ND ND 40 

5 4. ND ND, 20 

07/03/64 ND 
07/10/64 ND 
07/ 17/64 ND 
07/24/64 ND 
07/31/64 ND 
08/ 07/64 ND 
08/ 14164 ND 
08/20/64 ND 
08/21/64 ND 
08/28/64 ND 
09/04/64 ND 
OS/ 11/64 ND 
OS/ 17/64 ND 
09124164 ND 
10/02/64 ND 
lo/O9164 ND 
lo/ 16164 ND 
10122164 ND 
10/30/64 ND 

9. ND 
10. ND 
10. ND 

9. ND 
9. ND 

11. ND 
8. ND 
8. ND 

8. ND 
’ 7. ND 
25. . ND 

5. ND 
7. ND 
6. ND. 
7. ND 
9.. ND I 
5. ND 
7. ND 
5. ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

60 
50 
50 

45 
55 
50 
55 
ND 

is 
35 

120 
40 
60 
60 
55 
35 
30 
40 

Concentration (gm/l) 

Ca K 
! 

1.17 1.5 
1.23 1.5 
1.22 1.5 

1.20 1.3 

1.08 1.5 

1. 14 1.4 
1.10 1.4 
1.20 1.2 
1.12 1.2 
1.20 1.3 
1.20 1.3 
1.20 1.5 
1.23 1.3 

1. 12 1.6 
1.17 1.3 
1. 18 1.4 
1.17 1.6 
1. 18 1.6 
1.17 1.2 
1. 18 1.5 
1. 14 1.4 
1. 14 1.6 
1.14 -.I.3 



Routine Milk Sample Results (continued) 

COLLECTION DATA ANALYTICAL DATA 

I I 

Location Date B9Sr 

Activity (pCi/l) 

9oSr 
1311 140 

Ba- La 137Cft 

St. George, Utah(cont’) 
R. Cox 1 l/05/64 
R. Cox 11113164 
R. Cox 11/20/64 
R. Cox 11127164 
R. Cox 12/04/64 
R. Cox 12/11/64 
R. Cox 12/ 18/64 

5 4. ND ND 40 1.20 1. 
ND 6. ND ND 35 1.14 1. 
ND 8. ND ND 50 1.14 1. 
ND 20. ND ND 30 1.09 1. 
ND 7. ND ND .65 I. 17 1. 
ND 7. ND ND 45 1. 18 1. 
ND -10. ND ND 45 1.01 1. 

Concentration (gm 

Ca v 
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32 

33 

38 
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Lppewl i Y II 

‘arrot Ever~l AAil; S~n.~l~ Rc-.:li tz 
COLLECTION DATA ANALYTICAL DATA 

Location Date Collected -. 

Alamo, Nevada 
Slewart 
Stewart 

12/ 19/64 
12/23/64 

Caliente, Nevada 
Young 
Young 

Hiko, Nevada 
Schofield 

Moapa, Nevada 
Perkins Ram 11 

Nyala, Nevada 
X. Sharp 

Pioche, Nevada 
Horlache rs 

12/ 19/64 

12/23/64 

12/ 19/64’ 

12/ 19/64 

12ji8j64 

12/22,‘63 

‘D = Not detectable 

Activity (pCi/l) 

89Sr 9oSr 
1311 133I 

137C* 

ND 2 ND ND 
ND 3 ND ND 

ND 6 ND ND 
ND 4 ND ND 

ND 12 ND ND 

ND 1 ND ND 

i0 16 ND ND 

ND 4 ND ND 

20 

20 

30 ’ 

45 

55 

10 

i30 

45 

C 

i 

-.. -*.- 
Zoncentration 

km/l) 
Ca 

1.22 

1. 17 

1.19 

1.40 

1. 15 



I 

Appendix II (continued) 
Milk results of the Sulky Event. 

Location 
Date Date 

Collected Counted 
Activity pCi/l 

1311 1331 “‘Cl3 , 

Duckwater, Nevada 
Hale tead Ranch 

12/19/64 

Nyala, Nevada 
Sharp’s Ranch 

Nyala, Nevada 
Sharp’s Ranch 

12/ 19/64 

12/23/64 

12/20/64 

12/20/6$ 

12/23/64 

ND 

ND 

ND 

ND 

ND’ 

ND 

90 

140 

50 

: 
ND = Not detectable 

. 



--. ~- ,v. * =- 4 

Appendix II (continued) if 
r 

Milk Sample Results for Kiwi B4E EP-V Ir 
COLLECTION DATA ANALYTICAL DATA : 

Location Date Collected 
I 

Activity (pCi/l) / 
1311 1331 

137C* 

Nyala, Nevada 
M. Sharp Ranch 
M. Sharp Ranch 
M. Sharp Ranch 
M. Sharp Ranch 

Currant, Nevada 
Blue Eagle Ranch 
Blue Eagle Ranch 
Blue Eagle Ranch 
Blue Eagle Ranch 
Blue Eagle Ranch 

u 
u Manzonie Ranch 

Manzonie Ranch 

Duckwater, Nevada 
Hals tead Ranch 

Sunnyside, Nevada 
Hendrick Ranch 
Hendrick Ranch 
Hendrick Ranch 

Lund, Nevada _ 
McKenzie Dairy 
McKenzie Dairy 
McKenzie Dairy 
McKenzie Dairy 

8/29/‘64 
8/30/64 
8/31/64 

9/01/64 

8129164 
8129164 
8/31/64 

9/01/64 
9/02/64 

9/01/64 
9jUZi64 

9102164 ND ND . 65 

8/30/64 ND ND 90 
8/31/64 ND ND 95 

9102164 ND ND 75 

8/29/64 ND ND 95 
8/30/64 ND : ND 85 

8131164 NIj ND 80 

9/01/64 ND ND 100 

t 

ND ND 25 

ND ND 100 
ND ND 70 
ND ND 70 

ND ND 65 
ND ND 70 

,ND ND 80 
ND ND 100 
ND . ND 90 

ND ND 50 
.iQD 

- _-. 
m-u 60 

ND = Not detectable 



Appendix II (continued) 

Milk Sample Rksults for Kiwi B4E EP-V (continued) 

COLLECTION DATA ANALYTICAL DATA 

Location Date Collected 
1 

311 

Activity (pCi J 1) 
1331 

,Ely, Nevada 
Gc+zgiic~n Ranch 
Georgetown Ranch 
Georgetown Ranch 

Cherry Creek, Nevada 
Henroid Ranch 

8/30/64 ND 
8/ 31/64 

,T\iD 45 
ND ND 

9/02/64 
45 

ND ND 50 

9/02/64 . ‘ND ND 90 

Ely, Nevada 
Yelland Ranch 
Yeiland Ranch 
Yelland Ranch 

it 
Yelland Ranch 

Eldridge Ranch 

Shoshone, Nevada 

Kirkeby Ranch 
’ Kirkeby Ranch 

Kirkeby Ranch 
Kirkeby Ranch 
Kirkeby Ranch 

Ursine, Nevada 
Donahue Ranch 
Donahue Ranch 
Donahue Ranch 
Donahue Ranch 

8/:29/64 

8/30/64 
8/31/64 
9JOl J64 

115 

9/02/64 

ND 
ND 
ND 
ND 

ND 

ND 
ND 
ND 
ND 

ND 

85 
110 
130 

150 

8/29/64 
8/30/64 
8/31/64 
9JolJ64 
9/02/64 

ND ND . 70 
ND ND 25 
ND ND 20 
ND ND 30 
ND ND 10 

8/30/64 20 ND 40 
8/31/64, ND ND 40 
9/01/64 ND ND 60 
9/02/64 ND .ND 55 

‘Lytle Ranch 8/29/64 ND ND 
Lytle Ranch 8/30/64 

25 
ND ND 

Lytle Ranch 
20 

9JOlJ64 ND ND 60 

ND = Not detectable 

137<3a 



Appendix II (continued) 

Milk Sample Result& for Kiwi B4E EP-V (continued) 
COLLECTION DATA ANALYTICAL DATA 

Location Date Colle’cted Activity (pci Jl) 
1311 1331 

i37CS 

Pioche, Nevada 
Roriacher Ranch 
Horlacher Ranch 
Horlacher Ranch 
Horlacher Ranch 

Panaca, Nevada 
Lee Ranch 
Lee Ranch 

Caliente, Nevada 
Young Ranch 

w 
w 

Young Ranch . 
Young Ranch 
Young Ranch 
Young Ranch 

bJf9J64 

8/30/64 

8/31/64 
9JOl J64 

9JOiJ64 
9/m/64 

8/29/M 
8/30/64 
8/3!/64 

9/01/64 

9/a/64 

Elgin, Nevada 
Bradshaw Ranch 

Hiko, Nevada 
Schofield Dairy 
Schofield Dairy 
Schofield Dairy 
Schofield Dairy 
Schofield Dairy 

Alamo, Nevada 
Stewart Dairy 
Stewart Dairy 
Stewart Dairy 
Stewart Dairy 

Stewart Dairy 

9JOlJ64 

8/29/64 
8/m/64 
8/31/64 
9/01/M 
9/02/64 

8/29/64 ND 
8J3OJ64 ND 
8/31/64 ND 

9JOll64 ND 

9/02/64 ND 

ND 
ND 
ND 
ND 

ND 
ND 

ND 
ND 
ND 
ND 
ND 

ND 

ND 
ND 
ND 
ND 
ND 

PiiD 
ND 
ND 
ND 

ND 60 

ND 65 

ND 
ND 
ND 

ND - 
ND 

ND 60 

ND I’ 
ND 
ND 
ND 
ND 

ND 40 

ND 40. 

ND 40 

ND, 65 

ND 50 

55 

60 

65 

80 

30 

20 

20 

20 

30 

45 

40 

40 

40 

40 

ND = Not detectable 



Appendix II (continued) 

Milk Sample Results for Kiwi B4E EP-V (continued) 
COLLECTION DATA ANALYTICAL DATA 

Location Date Collected 

Cedar City, Utah 
College of So. Utah 

Beaver , Utah 
Roberts Ranch 
Roberts Ranch 
Roberts Ranch 

Carter Ranch 

Miiford, Utah 
Goodwin Ranch 
Goodwin Ranch 

K Goodwin Ranch 
c*od\viE Ranch 

Fillmore, Utah 
Utley Ranch 
Utley Ranch 
Utley Ranch 

Delta, Utah 
Anderson Ranch 
Anderson Ranch 
Anderson Ranch 
Anderson Ranch 

8/31/64 ND 

8/31/64 

9?02/64 

* 

8/31/64 

QJn2Jl.A . . --. - - 

8/29/64 ND ND 25 
8J3iIJ64 ND ND 40 
8/31/64 ND ND 65 

8/29/64 ND 
8J 30164 ND 
8/31/64 ND 

9/02/64 ND 

Activity (pCi/l) 
L3iI i331 

i37c. 

Garrison, Utah 
Gonder Ranch 
Gonder Ranch 
Gonder Ranch 
Gonder Ranch 
Gonder Ranch 

8/29/64 
8/30/64 
8/31/64 
9JoiJ64 
9Jo2J64 

ND’ ND 
ND ND 
ND ND 

ND ND 

ND ND ND 
ND ND 25 
ND ND 25 

--AID ND 30 

ND ND 
ND ND 
ND ND 
ND ND 
ND ND 

‘ND 65 

ND 95 
ND 110 
ND 115 
ND 50 

60 
55 
35 

45 

ND = Not detectable 

b%. A. _____.. -..-. . --- 

40 
55 
45 
55 
45 



Location Date Collected 

Casper, Wyoming 
Meadow Gold Dairy 
Meadow Gold Dairy 

Cheyenne, Wyoming 
Dairy Gold 
Dairy Gold 
Plains Dairy 
Plains Dairy 

Lyman, Wyoming 
Federated Farm 

Z Powell, Wyoming 
Cream 8 Valley Dairy 
Cream 0 Valley Dairy 

Riverton, Wyoming 
Morning Star Dairy 

Eden Valley, Wyoming 
Federated Farm 

Sheridan, W.yoming 
Jersey Creamery- 
Sheridan County Dairy 

a/31/64 ND ial 50 

9/01/64 ND ND 80 

8130164 
a/31/64 
a/30/64 - 
8131164 

ND .. ND 90 
ND ND 60 
ND ND 60 

ND. ND 80 

a/30/64 ND ND 60 

a/31/64 

9101164 

NP ND 90 
ND ND 80 

a/31/64 ND ND 70 

8131164 ND ND 75 

a/30/64 
a/31/64 

ND ND 100 
ND ND 105 ) 

Activity (pCi/l) 
L31L 133T 

137CS 

-w4 
1 ii 

Appendix II (continued) 
t 

Milk Sample Results for Kiwi B4E EP-V (continued) I 
COLLECTION DATA ANALYTICAL DATA t> 

ND = Not detectable 



Appendix II (continued ) 

Milk Sample Results for Kiwi B4E EP-VI 

COLLECTION DATA ANALYTICAL DATA 

Location Date Collected 

Hiko, Nevada 
Schofield Dairy 
Schofield Dairy /--‘ 

Schofield Dairy 
Schofield Dairy 
Schofield Dairy. 

9/12:64 . 
9/13/64 

9/ 15164 
9/17/64. 
9/23/64 

30 : ND id 
40 ND 35 
ND ND ND 
ND. ND ND 
ND ND.’ ND 

Alamo, Nevada 
Stewart Dairy 
Stewart Dairy . 

Stewart Dairy 
Stewart Dairy 

w 
00 .Pioche, Nevada 

~O~kCli~i Ranch 
Horlacher Ranch 
Horlacher Ranch 

9/11/64 ND ND 35 
9112164 ND ND 30 
9/ 13/64 ND ND 35 
9/15/64 . ND ND . 85 

^rjilj64 
9/ 12164 
9/ 13164 

.Pc- 
‘mu 

. i .-- 
Flu ‘.iO 

ND ND 70 
ND ND .I .55 

Caliente, Nevada 
Young Ranch 

Young Ranch 
Young Ranch 

Ureine, Nevada 
Lytle Ranch 
Lytle Ranch 

9/!,I/64 ND ‘. ND 10 * 
9/ 12/64 ND ND 20 
9/13/64 ND ND 20 - 

9/ 12/64 
9/13/64 

ND = Not detectable 

Activity (pCi/l) 
131* 1331 137C. 

ND ND 30. . 
ND’ ND 15 



Appendix II (continued) 
NRX-A2 Milk Sample Results 

COLLECTION DATA ANALYTICAL DATA 

Location Date. Collected 

Barstow, California 
Hiils Dairy 9/27/64.’ 

Cantil, California 
M/R Cattle Co. 9/27/64 

Lone Pine, California 
Lone Pine Dairy 9/26/ 64 

Olancha, California 
Hunters Ranch 9/26/64 

Lath&p Wells, Nevada . ~ 

SW 
Dansby Ranch 9/24/64 
Dansby Ranch ,! / 9/25/64 
Dansby Ranch 9/26i64 ’ 
Dansby Ranch 9/27/64 
Dans by Ranch 9/29/64. 

Alamo, Nevada 
Stewart .Dairy 

Hiko, Nevada 
Schofield Dairy 

Lund, Nevada 

10/20/64 ’ 

10/20/64 ’ 

.I McKenzie Dairy 10/16/64 ’ 

I”‘.1 ? ” ‘I‘ 

Activity (pCi/l) 
, Iv*/ I 

131 
1 p 

1331 
1’) I, ‘( 137CS 

1.A I 
I ‘.! 

Nb ND 20 

ND ND 40 

ND ND 40 

ND ND 65 

ND i ! 200 20 

% ND i ’ 70 30 
la3 : I 2U 20 
ND ‘I ND 25 
ND ND 15 

ND ND 45 

ND ND 10 

ND ND 35 

‘ND = Not detectable 
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