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ABSTRACT 

Radiochemical data from the Amchitka Island study area were 
obtained from water samples collected by the U.S. Geological Survey 
during August 1973. Tritium determinations were made on 86 samples 
collected and gross alpha and gross beta/gamma determinations were 
made on 38 samples. The range of data for these samples was equal or 
less than the range of values obtained before the Cannikin event. 

INTRODUCTION 

Amchitka Island, Alaska, has been the site for three underground 

nuclear detonations. Water sampling and analyses begun in 1965 has 

established natural levels of radioactivity of different sources of water. 

Results of radiochemical analyses of postevent water samples are compared 

with natural levels of radioactivity to detect the presence or absence 

of significant quantities of explosion-produced radioactivity in 

environmental water. This work is being accomplished by the U.S. 

Geological Survey on behalf of the U.S. Atomic Energy Commission. 

A long-term monitoring program was established in 1967 to observe 

possible effects of nuclear testing on Amchitka Island by the U.S. 

Atomic Energy Commission. A water-sampling network was established 



in 1967 and revised in September 1971 to aid in evaluating the effects 

of the Cannikin event (November 6, 1971) on the hydrologic environment. 

The water-sampling network was sampled jointly by Teledyne Isotopes 

and the U.S. Geological Survey from 1967 through September 1971. The 

Geological Survey has conducted the water sampling since September 1971. 

The network stations were sampled in September, November, and 

DecembeF 1971, January, April, and October 1972, and August 1973. 

Future sampling will be once each year, probably in August, and 

continue for an indefinite time. 

The techniques and procedures used for sample collection, 

identification, and analysis as well as radiochemical data obtained 

from samples analyzed by the U.S. Geological Survey through 

November 1970 are reported in Beetem, Washington, Janzer, and 

Schroder (1971). Radiochemical data obtained from samples analyzed 

by the U.S. Geological Survey from September 1971 through October 

1972 are reported in Schroder and Ballance (1972a, 1972b, 1973a, 

1973b, 1973c). This report presents the radiochemical data from 

samples collected during August 1973. 

WATER SAMPLING NETWORK 

Fresh-water samples were collected from shallow wells, streams, 

lakes, springs, seeps, and precipitation. Sea-water samples were 

collected at the shoreline and offshore. At each offshore sampling 
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station, water samples were usually collected from the ocean bottom, 

two-thirds distance from surface to bottom, one-third distance from 

surface to bottom, and at the surface. 

Figures 1, 2, and 3 show the locations of the sampling points in 

the water sampling network. Table 1 presents the radiochemical 

sampling stations and types of analyses performed for the fresh-

water and shoreline sea-water samples . Table 2 presents the offshore 

sea-water sampling stations. 

RESULTS 

Table 3 presents the data obtained from analyses of fresh-water 

samples collected on the island and sea-water samples collected at the 

shoreline. The gross alpha activity, as natural uranium equivalent, 
~_/a_/I ~IC1"-0fNr...,:S ?'-

ranged from less than 0.4 to less than 4.4 p<Wf!- (ptcoeuriee per liter) 

for the August 1973 ~ampling. This compares with a range from less 
O.'( Id 7t> ftr_ / I 

than .~ 2-l--pGi/r in water observed on Amchitka prior to detonation ~i-

of Cannikin as reported by Schroder and Ballance, 1973b. Schroder and 

Ballance (1972a, 1972b, 1973a, 1973c) reported a range of less than 
~. If .zo g • 'l //1-1 l <>'-
G. l t e ~7 G pGifl- for samples before and after the Cannikin event. 

The gross beta activity in fresh water as Cs-137 equivalent in the 

August 1973 samples ranged from 1.4 to 6.4 pCi/l (table 3). Beetem, 

Washington, Janzer, and Schroder (1971) reported a range of less than 

1.0 to 36 pCi/l observed in fresh waters prior to the Cannikin event. 
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Table 1.--Radiochemical sampling stations, Amchitka Island, Alaska 

(A, analyzed for gross alpha, gross beta/gamma, and tritium; T, analyzed 
for tritium only; N, not collected; D, destroyed in shipment) 

!dent. 
no. 

PR93-57 
LK94-62 
SP94-56 
OB96-58 
OP96-51 

LK96-57 
ST96-51 
ST97-51 
LK97-52 
WE97-51 

ST97-51A 
OP97-50 
ST97-50 
SE98-51 
SE98-51A 

WE98-51C 
LK98-5.1B 
LK98-52A 
WE98-51K 
LK98-51 

LK98-51A 
LK98-53 
OB99-54 
ST00-51 
LKOO-SlB 

LK00-51A 
WE00-51E 
WE00-51F 
LK00-51 
STOO-SlB 

Ref. 
no. 
v 
1 
2 
3 
4 
5 

6 
7 
8 
9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
25 
26 

27 
28 
31 
32 
33 

Other identifying name 

Precipitation at South Hanger 
Lake 145 
Constantine Spring 
Bering Sea 
Pacific Ocean 

Jones Lake 
Clevenger Creek at road 
Clevenger Creek at gage 
Lake B-1 
Well W-13 

Stream B-6 
Pacific Ocean 
Midden Creek 
Seep B-13 
Seep B-18 

Well W-17 
Lake B-3 
Lake B-4 
Well W-ll 
Lake B-2 

Lake B-2A 
Silver Salmon Lake 
Bering Sea 
Stream A-7 
Lake A-6 

Lake 
-Well No. lOC 
Well No. BA 
Lake 
Long Shot drainage ditch, 

A-2 

7 

August 1973 
sampling and 

type of analyses 

T 
A 
A 
T 
T 

A 
D 
A 
A 
A 

A 
A 
A 
A 
A 

A 
A 
T 
A 
N 

~I 
i.:I 
J:.I 
A 



Table !.--Radiochemical sampling stations, Amchitka Island, Alaska-
Continued 

(A, analyzed for gross alpha, gross beta/gamma, and tritium; T, analyzed 
for tritium only; N, not collected; D, destroyed in shipment) 

!dent. 
no. 

LK00-51D 
OB01-52A 
STOl-51 
STOl-52 
SEOl-52 

ST01-51A 
LK02-46 
LKOJ-45 
LKOJ-47 
LK04-46C 

LK04-46D 
ST04-47A 
LK04-46B 
LK04-46F 
LK04-46E 

ST04-47 
OBOS-l17 

ST05-47 
LKOS-46 
OB05-46 

LK05-45 
ST07-40 
ST09-36 
LK14-36 

WE03-4n 

Ref. 
no. 
1/ 

34 
35 
38 
39 
40 

41 
42 
43 
44 
45 

46 
47 
48 
49 
so 

51 
52 

53 
54 
55 

56 
57 
58 
59 

Other identifying name 

Long Shot mudpit, A-3 
Bering Sea (F-11) 
Stream at weir 2 
Stream at weir 1 
Seep 3 

Bridge Creek at gage 
Lake C-2 
Lake 
Lake 
Lake 

Lake 
White Alice Creek 
Lake 
Lake 
Lake 

White Alice Creek at gage 
Bering Sea at outlet of 

White Alice Creek 
Stream 
Lake 
Bering Sea north of UA-1-HTH-1 

Lake 
Falls Creek at gage 
Limpet Creek at gage 
Lake E-2 

HTH-3 

august J. '::11.l 

sampling and 
type of analyses 

A 
T 
A 
A 
N 

A 
A 
A 
A 
A 

N 
A 
N 
N 
A 

A 

T 
A 
A 
T 

A 
A 
A 
A 

A 

!/Reference numbers used for locations on figures 1 1 2, and 3. 

1/Gross alpha, gross beta/gamma water sample lost in shipment. 

1/Tritium. sample destroyed in shipment. 
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Table 2.--0ffshore tritium sampling stations near Amchitka Island, 
Alaska 

{T, analyzed for tritium; N, not collected or destroyed in shipment) 

Ident. 
no. 

OP93-47 
OP94-49 
OP94-42 
OP98-44 
OP00-42 

OBOl-55 
OB02-56 
OB02-55 
OB03-54 
OPOS-48 

OBOS-48 
OB06-47 
OB07-46 

Station 
no. 

7 
6 
9 
8 

16 

3 
5 
4 
2 

10 

15 
14 
11 

Ref. 
no. 
ll 

60 
61 
62 
63 
64 

65 
66 
67 
68 
69 

70 
71 
72 

August 1973 sampling 
and type of analyses 

T 
T 
T 
T 
N 

T 
T 
T 
T 
T 

T 
T 
T 

11Reference numbers used for locations on figures 11 2, and 3. 
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Table 3.--!\.adiochemical anal. ses of water sam les collected on Amchitka Island Alaska Au .ust 1973 
r ~ p o,...Te( I I'\ ~I c.o cu. Meli (/J e jJ lTr~ 1 r-os~ a...fl(JA.- ~ H:.a ~ "'c.(? 

"'~Se heta as ce-stum-137 1 gi:oss alpha as lJ eqtt<ivaleat 1 and--tdtium rep~ud £11. , 
picocuries per liter; <1 lese than)-

:Lf f-R.-~l°d..'nc. e4aC. 11¢..1..-...r """ ~ c~ ,..." "1-ra --~ qi e,... L,_ 1;; ~ tl. w..J r l'i f / "- ttt. ( K ifJb::" c C) rt .es ~ 'e ;.-
'I r _ · - ~ • ~ r r:?<-

~,,, v - ...... -'4-.. ., <JL~ ~I 

!dent. Ref. Latitude N. Longitude E. Date 
Gross Gross no. 

Deg. I Min. I Sec. Deg •. I Min. I Sec. I Da. I Yr. 
Time beta alpha Tritium no. 

!/ Mo. 

PR93-57 1 51 22 25 -179 15 48 08 23 73 1200 -- -- <480 
LK94-62 2 51 22 37 -179 20 25 08 24 73 1918 4.4 1.6 <480 
SP94-56 3 51 22 43 -179 14 59 08 21 73 1615 6.4 <2.3 <480 
0896-58 4 51 24 08 -179 16 32 08 21 73 1640 -- -- <480 
OP96-51 5 51 24 09 -179 10 17 08 22 73 0810 -- -- <480 

LK96-57 6 51 24 11 -179 16 09 08 21 73 1625 5.7 <2.1 <480 
ST96-51 7 51 24 16 -179 10 19 08 22 73 0800 5.5 <3.2 <480 
ST97-51 8 51 24 35 -179 11 00 08 24 73 1630 -- -- <480 
LK97-52 9 51 24 43 -179 11 15 08 24 73 1510 4.3 <1.3 <480 

.... WE97-51 10 51 24 50 -179 10 58 08 24 73 1630 4.0 <2.2 
0 

ST97-51A 11 51 24 51 -179 10 55 08 24 73 1520 4.6 <3.1 <480 
ST97-50 13 51 24 53 -179 09 49 08 22 73 0815 5.5 <1.2 <480 
SE98-51 14 51 24 56 -179 10 58 08 25 73 0900 1.4 <1.6 <480 
SE98-51A 15 51 24 56 -179 10 56 08 24 73 . 1645 4.9 <2.0 <480 
WE98-51C 16 51 24 57 -179 11 03.5 08 24 73 1615 2.5 <1.3 <480 

LK98-51B 17 51 25 01 -179 10 51 08 22 73 0840 3.7 <1.1 <480 
LK98-52A 18 51 25 03 -179 11 36 08 22 73 0850 5.3 <1.4 <480 
WE98-51K 19 51 25 04.5 -179 10 55 08 24 73 1700 5.2 2.1 <480 
LK98-51 20 51 25 08 -179 10 59 08 22 7) 0830 3.5 <1.0 <480 
LK98-51A 21 51 25 12 -179 10 59 08 22 73 0845 4.4 <.8 <480 

LK98-53 22 51 25 17 -179 12 48 08 24 73 1345 4.5 <1.5 <480 
OB99-54 23 51 25 31 -179 13 28 08 24 73 1410 -- -- <480 
ST00-51 25 51 26 11 -179 11 11 08 25 73 0815 5.0 <1.0 <480 
LK00-51A 27 51 26 14 -179 11 00 08 25 73 0805 5.3 <1.0 <480 
WE00-51E 28 51 26 15 -179 10 59 08 23 73 1645 -- -- l.3xl05 



.... .... 

Table 3.--Radiocbemical analyses of water samples collected on Amchitka Island, Alaska, August 1973--Continued 

!dent. 
no. 

WE00-51F 
LK00-51 
ST00-51B 
LK00-51D 
OB01-52A 

STOl-51 
STOl-52 
ST01-51A 
LK02-46 
LK03-45 

LK03-47 
LK04-46C 
ST04-47A 
LK04-46E 
ST04-47 

OB05-47 
ST05-47 
LK05-46 
OB05-46 
LK05-45 

ST07-40 
ST09-36 
LK14-36 
WE03-46 

(Gross beta as cesium-137, gross alpha as U equivalent, and tritium reported in 
picocuries per liter; <, less than) 

Ref. Latitude N. Longitude E. Date 
no. 

Gross Gross 

1/ Deg. I Min. I Sec. Deg. I Min. 1 Sec. Mo. Ina. I Yr. 
Time beta alpha 

31 51 26 17 -179 10 58 08 23 73 1445 -- --
32 51 26 17 -179 10 45 08 25 73 0845 3.7 <o. 6 
33 51 26 18 -179 11 04 08 23 73 1630 3.3 <2.1 
34 51 26 18 -179 11 01 08 23 73 1635 3.1 <2.2 
35 51 26 22 -179 11 59 08 22 73 1025 -- --
38 51 26 37 -179 10 47 08 23 73 1030 4.5 <.8 
39 51 26 45 -179 11 32 08 22 73 1010 3.6 <1.5 
41 51 26 54 -179 10 57 08 23 73 1025 5.1 <i.2 
42 51 27 37 -179 06 32 08 23 73 1015 3.7 · <.4 
43 51 28 05 -179 05 26 08 23 73 1000 2.7 <.6 

44 51 28 08 -179 07 12 08 24 73 1030 4.4 1.8 
45 51 28 12 -179 06 42 08 23 73 1700 4.6 < 2. 9 
47 51 28 21 -179 06 59 08 24 73 1015 4.7 <4.4 
50 51 28 36 -179 06 50 08 24 73 : 0830 4.3 <.8 
51 51 28 41 -179 07 34 08 24 73 0920 4.8 <3.3 

52 51 28 47 -179 07 35 08 24 73 0900 -- --
53 51 28 47 -179 07 16 08 24 73 0815 3.3 <1.2 
54 51 28 57 -179 06 23 08 23 73 0915 3.7 <1.2 
55 51 29 00 -179 06 47 08 23 73 0925 -- --
56 51 29 01 -179 05 55 08 23 73 0900 3.9 < 1.0 

57 51 30 04 -179 01 01 08 23 73 1530 3.6 < 1.4 
58 51 31 32 -179 58 24 08 23 73 1330 3.5 < 1.0 
59 51 33 58 -179 58 23 08 23 73 0820 2.4 <i.o 

HTH-3 51 28 08 -179 06 45 08 22 73 0940 -- --

1/ Reference numbers used for locations on figures 1,2, and 3 . 

I 

Tritium 

1.1.xl04 

<480 
5.0x103 

<480 

<480 
<480 
<480 
<480 
<480 

<480 
<480 
<480 
<480 
<480 

<480 
<480 
<480 
<480 
<480 

<480 
<480 
<480 
<480 



Tritium analyses of fresh-water and shoreline sea-water samples 

(table 3) were made using the liquid scintillation counting technique, 

the high-level detection method, The tritium-detection level using 

this method is 480 pCi/l. Offshore sea samples (table 4) were analyzed 

using electrolytic enrichment and liquid scintillation counting 

techniques, the low-level detection method. The tritium-detection 

level using this method is 50 pCi/l. 

Water samples having detectable (greater than 480 pCi/ l) tritium 

activity were those collected at the Long Shot site (table 3). The 

tritium values found in water at the Long Shot site are consistent 

with the values obtained prior to the Cannikin event. The tritium 

values in the more active areas at the Long Shot site prior to the 

Cannikin event (Beetem, and others, 1971) ranged from 7,400 pCi/ l, 

February 1970, in a mudpit at the site to 300,000 pCi/ l, August 1970, 

in a drill hole at the site, Tritium values determined for water 

samples from these locations in August 1973 were 5,000 and 

130,000 pCi/l, respectively. 

Sampling and analyses of sea water around Amchitka (fig. 3) 

are intended to observe if any release of contaminated ground water 

were to discharge into the ocean. Tritium values determined from 

sea water samples prior to the Cannikin event ranged from 56±3 pCi/ l to 

350:!:9 pCi/l (Schroder and Ballance, 1973b), The values determined 

from ocean samples in August 1973 ranged from 54 to 202 pCi/ l. 
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Table 4.--Tritium analyses of seawater samples collected near 
Amchitka Island, Alaska, August 1973 

Sta- Latitude N. Longitude E. Date Tritium 
!dent. Depth (pico-ti on 

Deg., Min. I Sec . Deg. Min. Sec. Mo. Da. Yr. meter!j curies no. no. ner liter) 

OB03-54 2 51 27 36 -179 13 00 08 27 73 0 70 
OB03-54 2 51 27 36 -179 13 00 08 27 73 6.7 77 
OB03-54 2 51 27 36 -179 13 00 08 27 73 13. 4 122 
OB03-54 2 51 27 36 -179 13 00 08 27 73 20.0 70 

OBOl-55 3 51 26 36 -179 14 18 08 27 73 0 64 
OBOl-55 3 51 26 36 -179 14 18 08 27 73 4.3 67 
OBOl-55 3 51 26 36 -179 14 18 08 27 73 8.6 96 
OBOl-55 3 51 26 36 -179 14 18 08 27 73 12.8 86 

OB02-55 4 51 27 06 -179 14 09 08 27 73 0 67 
OB02-55 4 51 27 06 -179 14 09 08 27 73 5. 5 106 
OB02-55 4 51 27 06 -179 14 09 08 27 73 11.0 86 
OB02-55 4 51 27 06 -179 14 09 08 27 73 16.5 102 

OB02-56 5 51 27 00 -179 15 18 08 27 73 0 115 
OB02-56 5 51 27 00 -179 15 18 08 27 73 9.1 64 
OB02-56 5 51 27 00 -179 15 18 08 27 73 18.3 64 
OB02-56 5 51 27 00 -179 15 18 08 27 73 22.9 61 

OP05-48 10 51 28 12 -179 08 30 08 27 73 0 118 
OP05-48 10 51 28 12 -179 08 30 08 27 73 5.5 112 
OP05-48 10 51 28 12 -179 08 30 08 27 73 11.0 106 
OP05-48 10 51 28 12 -179 08 30 08 27 73 16.5 106 

0B07-46 11 51 30 00 -179 06 30 08 27 73 0 58 
OB07-46 11 51 30 00 -179 06 30 08 27 73 6.7 125 
OB07-46 11 51 30 00 -179 06 30 08 27 73 13.4 96 
OB07-46 11 51 30 00 -179 06 30 08 27 73 20.1 99 

OB06-47 14 51 29 30 -179 08 30 08 27 73 0 54 
OB06-47 14 51 29 30 -179 08 30 08 27 73 7.9 131 
OB06-47 14 51 29 30 -179 08 30 08 27 73 15.8 80 
OB06-47 14 51 29 30 -179 08 30 08 27 73 23.8 134 

OB05-48 15 51 29 15 -179 08 45 08 27 73 0 115 
OB05-48 15 51 29 15 -179 08 45 08 27 73 4.3 118 
OB05-48 15 51 29 15 -179 08 45 08 27 73 8.5 118 
OB05-48 15 51 29 15 -179 08 45 08 27 73 12.8 93 
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Table4.--Tritium analyses of seawater samples collected near 
Amchitka Island, Alaska, August 1973--Continued 

Latitude N. Longitude E. Date Tritium 
!dent. Sta- Depth (pico-

tion no. Deg. Min. Sec. Deg. Min. Sec. Mo. Da. Yr. meters) curies 
no. .... ..... 1 i~a.,.\ 

OP94-49 6 51 23 06 -179 08 30 08 30 73 0 99 

OP93-47 7 51 22 42 -179 06 54 08 30 73 0 102 

OP98-44 8 51 25 12 -179 04 18 08 30 73 0 202 

OP94-42 9 51 24 00 -179 03 00 08 30 73 0 131 
OP94-42 9 51 24 00 -179 03 00 08 30 73 23.8 90 
OP94-42 9 51 24 00 -179 03 00 08 30 73 45.7 99 
OP94-42 9 51 24 00 -179 03 00 08 30 73 73.2 67 

14 



. . 

REFERENCES 

Beetem, W. A., Washington, C. ,L., Janzer, V. J., and Schroder, L. J., 

1971, Radiochemical analyses of water samples collected on 

Amchitka Island, Alaska: U.S. Geol. Survey rept. USGS-474-123, 

38 p.; available only from U.S. Dept. Commerce, Natl. Tech. Inf. 

Service, Springfield, Va. 22151. 

Schroder, L. J., and Ballance, W. C., 1972a, Radiochemical monitoring 

of water for the Cannikin event, in Geologic and hydrologic 

effects of the Cannikin underground nuclear explosion, Amchitka 

Island, Aleutian Islands, Alaska: U.S. Geol. Survey rept. 

USGS-474-148, p. 68-81; available only from U.S. Dept. Commerce, 

Natl. Tech. Inf. Service, Springfield, Va. 22151. 

_____ 1972b, Radiochemical monitoring of water after the Cannikin 

event, Amchitka Island, Alaska, January 13-April 5, 1972: U.S. 

Geol. Survey rept. USGS-474-159, 13 p.; available only from U. S. 

Dept. Commerce, Natl. Tech. Inf. Service, Springfield, Va. 22151. 

_____ 1973a, Radiochemical monitoring of water after the Cannikin event, 

Amchitka Island, Alaska, July 1972: U.S. Geol. Survey rept. 

USGS-474-166, 11 p. ; available only from U.S. Dept. Conunerce, 

Natl. Tech. Inf. Service, Springfield, Va. 22151. 

_____ 1973b, Summary of chemical and radiochemical monitoring of water 

for the Cannikin event, Amchitka Island, Alaska, fiscal year 1972: 

U. S. Geel. Survey rept. USGS-474-167, 35 p.; available only from 

U. S. Dept. Coounerce, Natl. Tech. Inf. Service, Springfield, Va. 22151. 

15 



Schroder, L. J., and Ballance, W. c., 1973c, Radiochemical m9nitoring 

of water after the Cannikin event, Amchitka Island, Alaska, 

October 1972: U.S. Geol. Survey rept. USGS-474-169, 11 p.; 

available only from U.S. Dept. Conunerce, Natl. Tech. Inf. 

Service, Springfield, Va. 22151. 

16 



Distribution 

USGS-474-205 
(Amchitka-42) 

U.S. Atomic Energy Conunission, Nevada Operations Office, Las Vegas, Nevada: 

E. M. Douthett (3) 
M. E. Gates, c/o R. R. Loux (2) 
D. M. Hamel (3) 
D. G. Jackson (3) 
R. R. Loux {20) 
Roger Ray 
R. H. Thalgott 
A. J. Whitman 

U.S. Atomic Energy Commission, Nevada Test Site Support Office, 
Mercury, Nevada: 

J. 0. Cwnmings 

U.S. Atomic Energy Commission, Mercury, Nevada: 

CETO Library 

U. S. Atomic Energy Commission, Washington, D.C.: 

M, B. Biles (2) 
Ernest Graves 
J, A. Harris, Jr. 
G, W. Johnson 
J. L. Liverman 
W. H. Pennington 

U.S . Atomic Energy Commission, Technical Information Center, 
Oak Ridge, Tennessee: (2) 

Defense Nuclear Agency: 

Commander, Field Command (Attn: Dr. Benjamin Grote), 
Kirtland AFB, New Mexico 

Director (Attn: SPSS, John Lewis, Clifton MacFarland), 
Washington, D.C. 

0-I-C Liaison Office, Las Vegas, Nevada 

17 



Los Alamos Scientific Laboratory, Los Alamos, New Mexico: 

Robert Bradshaw 
c. I. Browne 
R. B. Brownlee 
E. A. Bryant 
R. H. Campbell 
R. R. Sharp, Jr. 

Lawrence Livermore Laboratory, Livermore, California: 

R. E. Batzel 
J. E. Carothers 
P. E. Coyle 
D. O. Emerson 
L. S. Germain 
Alfred Holzer 
A. E. Lewis 
L. D. Ramspott 
H. C. Rodean 
D. L. Springer 
Technical Information Division 
G. c. Werth 

Lawrence Livermore Laboratory, Mercury, Nevada: 

W. B. McKinnis 

Sandia Laboratories, Albuquerque, New Mexico: 

J. R. Banister 
c. D. Broyles 
M. L. Merritt 
w. c. Vollendorf 
w. D. Wea rt 

Advanced Research Projects Agency, Arlington, Virginia: 

S. J. Lukasik 

Battelle Columbus Laboratories: 

R. S. Davidson, Columbus, Ohio 
V. Q. Hale, Las Vegas, Nevada 
J. B. Kirkwood, Columbus, Ohio 

18 

f 



CIRES, University of Colorado, Boulder, Colorado: 

E. R. Engdahl 

Desert Research Institute, Reno, Nevada: 

P. R. Fenske 
G. B. Maxey 

Environmental Protection Agencr: 

Attn : Water Branch, Seattle, Washington 

Environmental Protection Agency , National Environmental Research Center, 
Las Vegas, Nevada: 

D. S. Barth 

Fenix & Scisson, Inc. : 

Grant Bruesch, Mercury, Nevada 
M. H. May, Las Vegas, Nevada 

Holmes & Narver, Inc., Las Vegas, Nevada: 

F. M. Drake 

National Oceanic and Atmospheric Administration, Air Resources 
Laboratory , Las Vegas , Nevada: 

H. F. Mueller 

National Oceanic and Atmospheric Administration, National Marine 
Fisheries Service, Auke Bax. Alaska: 

T. R. Merrell, Jr . 

University of Washington, Seattle, Washington: 

E, E. Held 
J. S. Isakson 

U.S . Army Corps of Engineers, Alaska District, Anchorage, Alaska: 

District Engineer, Attn: A. C. Mathews 

19 



U.S. Army Corps of Engineers, Water'Ways Experiment Station, 
Vicksburg, Mississippi: 

Library 

U.S. Bureau of Mines, Denver, Colorado: 

P. L. Russell 

U.S. Department of Interior. Bureau of Sport Fisheries and Wildlife, 
Anchorage, Alaska: 

C. E. Abegglen 

U.S. Geological Survey: 

Geologic Data Center, Mercury, Nevada (15) 
K. W. King, Las Vegas, Nevada 
Library, Denver, Colorado 
Library, Menlo Park, California 
Don Tocher, Menlo Park, California 

U.S. Geological Survey, Reston, Virginia: 

Chief Hydrologist, WRD (Attn: Radiohydrology Section) 
Library 
Military Geology Unit 
R. B. Raup 

20 


