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DATA FOR RADON-222 AND OTHER RADIONUCLIDES
IN GROUND WATER, NEVADA, 1986-89

By Michael S. Lico

ABSTRACT

The U.S. Geological Survey collected an extensive
amount of radionuclide data from ground water in many
parts of Nevada during 1986-89. Data presented in this
report include a statistical summary of all radon-222
data in the U.S. Geological Survey NWIS data base,
location and other information on the 278 wells and
springs sampled, and results of chemical analyses
that include radon—-222 activity, gross alpha and gross
beta radiocactivity, radium-226 activity, and uranium
concentrations. Maps are provided to show locations
of sampled wells and springs.

INTRODUCTION

Radon is a naturally occurring, colorless, odorless, inert gas
formed by the radioactive decay of uranium-238 (Wanty and Schoen, 1991).
Uranium-238 is present in trace concentrations in all rocks, but certain
types--such as granitic rocks, late-stage volcanic rocks, shales, and
limestones-—-generally contain the highest concentrations (Lanctot and
others, 1985, p. 68).

Radon and its decay products are radioactive and, if present at
sufficient activities in air, can cause lung cancer in humans (Cothern,
1987, p. 7). Radon released to air from drinking-water sources has
been estimated to cause as much as 7 percent of the 5,000 to 20,000
lung-cancer fatalities per year in the United States (Cothern and others,
1986, p. 40). Radon gas can be released from water to the atmosphere
by any one of several household activities, including showering and
laundering (Lowry and others, 1987, p. 363). Human exposure to radon
and its radioactive decay products occurs primarily in two ways:

(1) inhalation of radon gas or decay products that have adhered to

small dust particles, directly affecting the lungs, and (2) ingestion

of radon-containing water, increasing the net dose of radiation to the
stomach and intestines (Brutsaert and others, 1981, p. 407). Potential
health effects are greatest to private domestic well-water users because
of the generally short time between pumping and consumption of well water.
The half-life of radon is relatively short (3.82 days); thus, long storage
times in supply tanks and aeration with subsequent loss of radon to the
atmosphere can greatly decrease the amount of radon in the well water by
the time of actual use.



Recent increases in the population of Nevada have resulted in the
construction of many new private and municipal wells for domestic water
supplies. Many of these new wells are constructed in areas where pre-
vious studies indicate high activities of radon may exist. However,
little is known about the distribution and occurrence of radon (specifi-
cally radon-222) in ground water of Nevada and further study is needed
to determine the extent of high radon activities. Otton and others
(1985, p. 21) found anomalously high activities of radon (as much as
345 pCi/L) in water from springs in the Lake Tahoe basin. A study
of public drinking-water supplies (Horton, 1985, p. 123) found high
activities of radon in the Gardnerville (724 pCi/L), Reno (1,104 pCi/L),
and Yerington (1,348 pCi/L) areas (fig.1l).

Purpose and Scope

The purpose of this report is to release data collected by the

U.S. Geological Survey from 1986 through 1989, in cooperation with the
Nevada Bureau of Mines and Geology and the Nevada Bureau of Consumer
Health Protection Services. Data included in this report are all
analyses for radon-222 activity, gross alpha radioactivity, gross beta
radioactivity, radium-226 activity, and uranium concentrations in
ground-water samples. Most of the data are from northern Nevada, but
data from three sites in the Amargosa Desert also are included. The 278
sample-collection sites are shown in figures 2 through 4 and on plate 1.

Methods of Sample Collection and Analysis

Water samples were obtained at each well by pumping or bailing
until water temperature, specific conductance, and pH were constant,
and a minimum of three well-bore volumes of water was extracted.
Existing in-well pumps were used to sample public-supply and domestic
wells. Samples were collected as near to the well as possible, and
in all cases samples were taken before the water entered a pressure
tank. Observation wells were sampled using a positive-displacement
bladder pump or a Teflon bailer. Samples were collected from a
polyethylene tube fitted to the pump discharge, or they were taken
directly from the bailer.

Samples obtained from springs were collected as close as possible
to the orifice using a syringe or a peristaltic pump.

Water samples for gross alpha and beta, radium, and uranium
analysis were filtered through a 0.45-micrometer nitrocellulose
membrane into l-liter, acid-cleaned, polyethylene bottles and
acidified to a pH of about 1 with concentrated hydrochloric acid
(Thatcher and others, 1977, p. 11).

Gross alpha and beta radiocactivity were determined by evaporating
an aliquot of sample and counting the emitted alpha and beta radiation.
The measured radiation was compared to the radiation emitted by standard
materials—-natural uranium in the case of alpha and an equilibrium
mixture of strontium-90/yttrium-90 for beta. A detailed description of
this analytical method is given by Thatcher and others (1977, p. 29-32).
This method is regarded as a semiquantitative measure of gross sample
activity.


















TABLE 1.--Statistical summary of radon-222 activities in ground-water samples

collected in Nevada, 1986-89

{Radon-222 activities are in picocuries per liter; "<," activity is less than the
indicated value; "--," statistical parameters not computed for fewer than eight

sites.])

Hydrographic
area/number
(figure 1)

Number
of
sites

Median

Mini-
mum

Smoke Creek Desert/21
Marys Creek Area/52
Fernley Area/76
Spanish Springs V./85

Truckee Meadows/87
Pleasant Valley/88
Washoe Valley/89
Lake Tahoe Basin/90

Lemmon Valley/92
Carson Desert/101
Churchill Valley/102
Dayton Valley/103

Eagle Valley/104
Carson Valley/105
Antelope Valley/106
Amargosa Desert/230

[
NBWN WWwH®

N

70
10
23

54
54

570

555
470
750

2,050

730

<80
530
<80
420

560
800
500

<100

640
<80
160
190

<80
<80
300
320

Percentiles
25th  ggth
252 920
635 878
720 8,400
400 852
300 852
430 970

All sites

278

766

<80




-- vo* -- -- 60T - 98-82-01 TTT3 uyses ds MuZT,VSo6TT NuZ1,T10,6€ TWOOVIO 813 €IN 06  SE

ot oe* - -- - 000‘ZT 68-10-60 - = Mu6b.6be6TT Nu.IT,B8T,6€ TVVOALZ 613 LIN 68  bE
-- -- - -- - 016 68-L1-80 TTTJ uysed GST  MuOZ /600611 NuIE.STo6€ T18YADTT 613 9IN 68 €€
£ vi- -- -- -- 009‘Z  68-L0-60 a37uRId ds Mub0,ZSo6TT NuTT,LTo6€ TVEVESO 61F 9IN 68  2€
- - - -- - 005 68-10-60 - - MubZ.Lbo6T1 Nu.SE,9T.6€ 18YAAT0 613 9IN 68 Tf

== == - - - 006 ‘Z 68-SZ-80 TTTF uysed 1St MuZl.,LVe61T NuZS,0%,6€ TOADDLO 0Z3 LTIN 88 o€

n
d
a
d
n
d
SPT A% - -- -- 00T‘p 68-90-60 ajtueld n 00S MubE ,£Go6TT Nu6S,6Te6€ TEVQOBT 613 LTIN 88 62
zz” 60° - - - 008 68-10-60 TTTF uyseg n ds Mu00,9S66TT Nu1Z.,6To6€ 1aa2dez 813 LTIN 88 82
[Ad 4 [ - - - 089 68-50-60 - d 099 Mu€T Lbob6TT NulZ,TEo6€ TVYVEEBT 023 6TIN L8 Le
e A% - - - oLS 68-S0-60 -- d z8t MubY ,Ste6TT Nu6T.ZEo6E TAVVHBO 023 6TN L8 9z
976 90~ - - - 09s 68-50-60 - d 06% MuBZ ,LUo6TT NuE€0,ZEo6€ TVHVVZT 613 61N LB St
- - - - - o£8 68-6Z-80 TTTJ utsegd 4 SYT  MuZZ.bho6TT Nu9E.,Z2.6€ T1DGDAEE 0Z3 BIN LB  ¥E
- - - - - 000°T  68-¥Z-80 sjjuers 4 T€8  Mu9T.LPo6TT NuZF.EZo6€ 1088D0¢ 0Z3 BIN LB €2
L1 90" - - - 059 68-1€-80 - d 80T MuSY,EVo6TT Nub0,¥Zo6€ TQO8ELZ 0Z3 BIN LB [44
- -- - - - 00z‘t 68-81-80 TTTJ ufyseq d S¥9 MuZZ.,97o6TT Nu90,S52,6€ THHYV6T 0Z3d B1IN LB 1z
0°¢ 61" - -- - oLe 68-50-60 - d - Mubb,97o6TT Nu9€,9C0,6€ THHOVLO 0ZHE BIN LB 0z
| 28 pe” - - - 088 68-50-60 - d €2t MubE€,9706TT NuBT.LZo6€ TADOV90 0Z3 BIN L8 61
- - - - - 099 68-81-80 TTTJ uyseg d 9€Z Mu61,0566TT NulE€.Z2,6€ TD2ADPE 613 BIN LB BT
- - - - - 0£9 68-vZ2-80 lTeseg d oTL MuSh,Bho6TT Nu9G,€Z,6€ 1AYOVW9Z 613 BIN L8 LT
- == - == - ozs 68-yZ-80 TTTJF uyseq d 09L MuSY,LYe6TT Nu9b,VZo6€ TVOOVVZ 613 BIN LB 91
€1 otT* - - - 06L 68-0€-80 TTTJ utsed d €02 MuZT.,Z966TT NuST,.BE,6€ IWODASE 0CZd TZN 68 ST
-- - - -- -- 088 68-0€-80 337sapuy d S09 MuTE,0Vo6TT N.TO,BE,6€ 1808690 1ZI 0ZN S8 V1
m“m L0°0 - - - ozy 68-0€-80 DTUedTOA d ozz MuST.,bbe6TT NuZI,S€e6€ TVADVYIZ 0Z3 OZN S8 €1
N.A - - - - 08> 68-12-90 TTTJ utseg (o] z1 MuBO.,0To6TT NulS,8E,6€ TO08EYE GZI TZN 9L (A
6°9 - - - - ozL 68-02-90 TTT3 uyseg [o] 09 Mu€0,0T1o6TT NulO,SEe6E 100dZ¢ SZ3 O0ZN 9L 11
81 - -- - - 08> 68-12-90 TTT3 utseg [¢] [} 8 Mub0,01661TT NuOT,.9€c6€ TVHIHST SZ3A OZN 9L o1
- == == - -- 0€S 68-0T1-p0 TTITF utseg d ds Mu0€,L069TT NuOb.CTVeOV 10048z zS3 €€EN TS 6
- - - - - 086 88-y0-80 TTTJ ufseq T - MuSY,Z€o61T Nu0Z,05,0¥ 1¥DEE81 ZZ3 HEN 12 8
- - - - - 092z 88-1T-L0 OTUEDTOA n ds MulZ,2S061T NulV.BVoO0b 18A0D0Z 613 PEN 1Z L
. - - - - ooL't 88-y0-80 TTTJ ufseq T - MulS . B2e61T NuGT1.EHo0v TQEVELZ 223 €EN 12 9
- - - - - 08> 88-11-L0 oTuUedTOA n ds MuSP ,EVe6TT NulZ.ZhoOV T18EYVEE 023 €EN 12 S
- -= - -- == oSy 88-11-L0 OTuedToA T ds MubS,The61T Nu90,She0F TVOADTT 023 €EN 12 14
- - -= == - 069 88-yT1-L0 TTTJ uised n 88 Mull E0o61T NuBV.VELOV 180¥60 0Z3d T1EN TZ €
- - - -- - ovL 88-y1-L0 TTTJ ujised n L MuSZ.,8V66TT NubT.6Co0F 18YVATT 673 O0EN 12T [4
- - - - - 0sz 88-€1-L0 TTTJ uyseq n - MuTO,Lbe61T NubS,9To,0F 1ADQH6T 023 B8ZN 1C 1
(n se (1/7204d) (06-X (n se (q1/10d) (1/10d) ajeq 1337nbe T1eM (e@deJans  apnatbuog apnitie] UoTIedTITIUapPT *oN
1/6v) 9zZ /1s se  1/61) zee Te303 Jo 30 puet 4 Tes07] dey
wnjuein -umipey T/7od) eydry ~uopey ‘zee A60TOY3ITT  3sn moTaq
elag -uopey j993)
yadsp uoTIed0T 33ITS
1M
K3Tatioeorpex
$S019

(*aTgeTTeae 30U UOTIEPWIOJUT IO BIEP , ‘-=-, f30TEA P2IEDTPUT UBY] SSaT UOTILIJUIDUOD
20 A3jatioe ‘>, 12377 Iad swexborotw ‘775651 f06-wnfI3iL/06-uMTIUOCIIS “‘06-K/IS X317 xad sefandodd ‘1/72d SuUOTIETARIAQY °S3INDHTI
JuUedTITUDTS 231yl 03 Pa2puUNOI sanfeAs [TY °PIajou asTMIaY3I0 SSaTun UOTIeIJuaduod I0 AJTATIOE DPAATOSSTP FO Sainseaw 3Je sasdATeue Tedtwayd)

*SY50I OTUEDTOA P@31eTIUBI3TITPUN ‘OTUEDTOA ISY001 AXejuauwipas pasoydyowelau

‘pas ejaw {SA00X SnoaubT aATSnIIUT pajefiuaIaIIrTpun ‘a3juerd fsijsodep Azejuswpas JusD3I IBYI0 IO ‘IUTIISNOET ‘UNTAnTIOD ‘untAniTe
PajefjuaIayyTpun ‘TI7J ujsed :sSanssy DBujads YoTym woIy IO palaTdwod ST TTa9M 3Y3 YOTYM UT IUBWTPSS IO X20X Jo adL] :ISTINDE JO ADOTOUITT
“pasnun ‘n ‘pue ‘A1ddns o71qnd ‘g ‘uotleaxasqo ‘O ‘Tetzasnpuyl ‘N ‘A1ddns 3003s8ATT ‘7 ‘uotiedTiiy ‘I ‘OF3isawop ‘q :TTSA JO 95N
*butids e sy 93Ts aydwes ‘ds f(gpo£-0 Aq ATdyITnuw ‘s133s3w 03 3I33] IIAUGD 03) 3IdeJInsS pue] MOTaq 198 UT ‘ITeM Jo yidep Telol :UIASIP TTOM
*y ybnoiyy z saanbyy uy pue [ 23eTd uo I3qUMU 3]s 03 spuodsaizod :VON dTR

68-986T ‘vpvaey yo sjawd uy perdwes sfuyads puw STTem I0J UOTIWMIOFUY ISY3IO pPuv sesiIwuv epYIonuUOTPWY--"7 TIEVL



- vo* vT 9L -- 08¢ 68~02-%0 TT7I uftsed a 8Z1 Mu6G,9%¢BTIT NuTIE,VZ,6€ TWVAVEZ 8ZA B8IN 10T 08
Z°8 - 6°L (48] - 082 88-Z1-L0 1173 ujyseq o vl Mu60,LUeBIT NuZTh.92o6€ TOVEVZT 823 8IN T0T 6L
oy "> - 0°s L - 09¢ 68-L2-10 T1TJ uysed 1 SLT Mu€h 670811 NuG1,9Z,6€ TVVVYD0T 8Z3 8IN 101 8L
- - - -- - 08b 68-01-80 TT7J uyseg a 6S Mu€Z,26o811 NulZ,9Z,6€ 1002€80 8Z3 8IN T0T (LL
- 80° 81 €T - 09L 68-61-v0 TTTJ uised a LT Mu€S,TSBIT NuElF.9Z,6€ TVYVEBO 823 BIN 101 9L
06b -- oLE oLy - 00T‘T 68-02-10 TT17J ufysed (o} st Mu60.,TVoBTT NulT,TZ,6€ bvYO2EZT 623 LIN TOT 6L
08S - oLY ozZe - 001’1 68-0Z-10 TTT3 ufsed (o] 14 Mu60,ToB8TT NulT1,T1Z06€ €¥YDIDEZT 623 LIN 10T VbL
06€ - 0L9 06L - 00b ‘1T 68-81-10 TT1T3 utfseq (o] ST Mub0,TUoBTT NulLl,1Z,6€ €VEDEZT 627 LIN 101 €L
01s - 0€9 09¢ - ove 68-€0-20 TTT3 uyseg o] sZ Mu60,TboeBTT NulT.,TZ,6€ 2Z¥EDEZT 623 LIN 10T 2L
06¢€ -- 019 01Ss - 00T’t 68-€0-20 TTTJ uiseg (o] (13 Mu60,TUoBIT NulLT.,TZ,6€ TVEDEZT 623 LIN TOT TL
0€9 -- 01§ [s74:] -- 00T‘T 68-61-10 TTTJ uyseq [ ST MuOT,TUoBIT NuZZ.IZ,6€ €208EZ1 63 LIN 10T OL
08b - 08s [+]:34 - 002t 68-61-10 TT7{J uised o] se MuOT.,TheBIT NuZZ.,1Zo6€ 2228821 623 LIN TO0T 69
0te - 08s oov -- 00T‘T 68-61-10 TT7J ufseg (o] ve MuOT,TUoBIT NuZZ.,IZo6€ 1028621 623 LIN 10T 89
099 - oZL 06S - 00€‘T 68-20-20 1173 uised (o] |21 MuOT,TUeBIT NulZ.1Zo6€ €2888ZT 623 LIN 10T (L9
-- - - - == 000°‘T  68-20-20 TTTJ uysed o ve MuOT,THoBTT NulZ.1Z,6€ TDO886CT 623 LIN 10T 99
0Zs - 06S 00S - 00€’1 68-20-20 TTTJ uyseg o] 2% MuOT,TVo8TT NulLZ,1Z,6€ 128€€2T 623 LIN 10T &9
0Z¢ - 08S oLt -- 00T‘T 68-8T-10 TTTJ uysed [ St MuOT,TVoBTT NuZE,1Z,6€ vE6EZT 623 LIN TOT V9
06¢€ -- 09% ote -- 001°T  68-8T1-10 TT7J uysed [ 61 MuOT,TVeBIT NuZE,1Z,6€ €€88EZT 623 LIN 10T €9
0zt - 0€S 014/ - 00€‘1 68-L1-10 TT173 utseq (o] 0€ MuOT,TVeBIT NuZTE.,1Zo6€ 2886821 623 LIN 10T 29
Zs - 6€ 89 -- 0oL 68-80-€0 TTTJ uyseq o] ve Mulh ,GVoBTT Nu00,ZZo6€ 1882850 623 LIN TOT 19
0Z°0 (40 - - - ov9 68-1€-80 ateseqg d 8ve MulT.25,6TT NuS0,9€,6€ TVACQHLT 613 OZN Z6 09
- - - - - 00L’L L8=-LT-80 TTT3 uyseg o] 6 MuT€,9Go6TT Nutb.,L0o6E ¢ddaLeZ 813 SIN 06 6S
- - - -- - 000‘0T (8-LZ-80 TTTJ ufseq (o] L Mub€,9506TT NuSh,L0e6E TJ32aLZ 813 SIN 06 8§
- 90" - -- ozL‘z - 98-L1-11 ?jjuerd d ST MuST,9566TT Nulb,£0o6€ TV¥DaST 813 VIN 06 LS
- - - - - 001> L8-52-80 TTTF uised (o] 1€ MaTZ,9G66TT Nulbh,S0.6€ 18QY0T 813 ¥IN 06 9¢
- - == - -- 081 L8-SZ-80 TITJ uyseq 0 Lz Mu0T,9606TT Nub6€,50,6€  TVAVOT 81T VIN 06  GS
- == - - - 099 L8~-5Z2~80 TTTJ uysed (o] 8¢ MuSZ,9G46TT Nulb,S0e6€ 108Y0T 813 HIN 06 149
== == - - - 09s L8-LC~80 TTTJ uised (o] 61 MuZE€ ,9Go6TT Nu€b,9006€ 18ave0 81a 1IN 06 €6
- - - - -- 000‘TITl (B-SZ-80 TTTJ uyseq [ [ %4 MuZb 964611 NuBV.LSeBE  TVCQELZ BTI €IN 06 zs
- - - -- -- 0zs’ L8-5Z-80 TT7J uyseg (o] 9 Mu0S ,9S66TT Nu9S.,LGe8E TovdaLZ 813 €1IN 06 18
== - - - - 001°‘6 L8-6Z-80 TTTF uised (o] 8 Mu00,9S66TT Nu6T.,8508€ 1820€Z 813 €IN 06 0s
- - - - -- 00S‘y  LB-11-80
- - == - 091’y - 98-6Z-01 TTITJ utrseq n ds Mub0,9S5061T NubZ.BG,8E  T1EEDEZ 813 €IN 06  6F
-= -= -- - - 00% ‘T LB-5Z-80
- 0z* - - 0€£0°Z - 98-L1-T1 ajjuerd d 81 Mab0,96,6TT Nu.9b,85,8€ 1084d€Z 813 €1IN 06 :14
- - - - - 000°Z 98-LT-T1 TTTJ uiseq (o] bz Mu0€,95,6TT Nu91,8G5,8¢E T¥dazzZ 813 E£1IN 06 Ly
- -= - - - 00zZ’‘c L8-52-80 TT7J uised (o] o1t Mabb,9G6,611T Nu90,8G,8€ 2aadZZ 813 €IN 06 9F
- - - - == 006‘Z  (B-T11-80 TTTJ uyseg 0 €1 Mu9%.,95,61T Nulh.8S,8€ TEVQEZZ BTI €IN 06 SV
- - - - - 00s°‘z L8-T11-80 TTT3 uiseg [o] 8 Mu9G,96,6TT Nu6€,8Go8€ yaodgzZZ 813 £IN 06 124
-= - - - - 08t L8-11-80 TT7J uiseg [o] 6 Mu00/LSe6TT Nu9€,8GS¢BE €0082ZZ 813 £IN 06 144
- == - - - 000°‘T L8-T1~80 TTTJ uised [o] 11 MuBS,95,6TT NaubE€,8G,8€ 1a08ZZ 814 £IN 06 (44
-= 9070 - - 0€9°’Y -= 98-T1-11 ?j3TuUeId d [s]+74 Mulh.,96,61T NulS,8Se8E vvaze 81d €IN 06 144
- -- - - == 006 ‘6 L8-60-60 TTTJI uyseg o 1€ MulG6.,9506T1 NuZZ.00,6€ Ta€daol 813 €IN 06 114
- - -- - - 006°‘€ L8-11-80 TT73 uyseg o 8 Mu0S 950611 NulZ.,00,6€ €8080T 813 €IN 06 6€
- - -- -- - 000°9T (8-Z1-80 TT1TJ uyseq 0 91 Mu9b,9566TT NuSZ,0006€ TVad01 813 €IN 06 8¢
- -- - - - 00Z°1 L8-60-60 TT7F uised (o] 81 Mulb.9G,61T NuOE.,00,6€ TOAVEOT BIA E£IN 06 LE
- == - - - 005’6 L8-21-80 TTTJ ujised (o] [24 Mu0S,9G06TT Nul€.,00e6€ 18VE0T 813 €TIN 06 9¢€
(n _se (1/75d) (06-X (n se (1/70d) (1/72d) ajeq 19370bE 1T1eM (90®jINS apn3tbuot apn3TIeT UoFIedTITIUBPT “ON
1/6M) 9zzZ /IS se T1/6) zze Te303 Jo Jo puet r Ted07 den
wnjuean -umipey T/70d) eydiy -uopeyd ‘zee KboToyart asn moTaq
ejag -uopey 3993)
yadap uoflenol 8a3fs
TTaM
K3tatioeotpex
SS0I19H

PONUTIUO)--68-986T ‘Spwvasy jo siawd uy perduvs sbHuyads puv STTPA JOF UOFIVWIOFUF IOYIO puv sesAIvuv SPFIoRUOIPW--°7 FTAVL

_10_



-- L0 6€ ss - 099 68-6T-%0 TTTJ ufsed a 12 Mu00.,0b,8TT N.TZ.6Z,6€ 1VAEEOE 0€d 6TIN 10T &Z1
019 - 068 096 - ozL 88-12-90 TTTJ uysed o 62 MuZE,SE€o8TT NuZ0,6Z,6€ TVAAVLZ 0fd 6IN 10T &21
- - - - - oo¥ 68~0£-80
- 60° -~ - - 049 68~GZ-b0 TIT3 uysed a LT MuES,PELBTT NuBE.6Zo6€ TADHAEZ 0£d 6IN TOT €T1
o1z - - - - oL9 88-Z0-80 TTTF uysed (o] Z1 MuSE,£€o8TT NulG.0£,6€ TYVOVET O€d 6IN 10T 22T
Lt - 9°g 6°C - 0zt 68-92-10 JTeseq d o¥s MuZE.bPo8TT N.00.,B8Z,6€ TO€E2€€ 623 6IN TOT 12T
-z - z°8 £°Z - 08> 68~-62-10 Jtesed d 128 Mu6Z,97o8TT NuLE,BZ,6E€ ZOEAD0E€ 623 6IN 10T 021
z°z —-— L8 8°Z - (1) £4 68-6Z-10 Jreseq d vl MubE,9%,8TT Nu0S,BZo,6€ TAVED0E 627 6IN 10T 611
or°> ~-- €2 11 - 05§ 68-22-20 Jreseq d €6 MuBT.S¥o8TT NulV,BZ,6€ TYOVI6Z 623 6IN 10T 811
sz - 88 S°€ - 011 68~10-£0 3Teseg d L9 Mul€.,Sho81T NulLD.6Z,6€ 160¥E6Z 623 61N TOT LIT
LT - 91 12 - 059 88~2Z-90 TITJ ujsed [¢] b1 MubS.Zho8TT NulV,BZ,6€ TYVADLZ 623 6IN TOT 91T
- 9T"* - - - otb 68-0£-80 TTY3 uysed a 96 Mu€T,0bo8TT Nub0.,6Z,6€ T1AAAVSZ 623 6IN 10T STI
- it 61 91 - opb 68~61-%0 TITJ uyseq a L1 Mu90.,0o8TT Nub1.6Z,6€ TVAYYSZ 6Z3 6IN 10T FI11
- - - - - obs 88-£0-80
0¥ -- - -- - osh 88~£0-80 TTTJ uysed ° At Mu0Z /006811 N.£0,0£,6€ 1aQd¥bZ 623 61N T0T €11
s°1 - S L 0°¢ - 1] 74 68-20-€0 Jteseg I 018 MuST.99o81T NuLZ,0£,6€ 1840081 623 61IN 10T 21T
or°> - "% L's - 0zs 68~90-£0 TITJ uysed a 001 MuBT,SPo8TT N#10,T€,6€ TaGYELT 623 6IN TOT TTI
- - - - - 00€ 68-6Z-%0 TTTJ uysed a ZE1 MuBS Ebe8TT NulG,0£,6€ 19EOVIT 623 6IN 10T OT1
-- -- -- - - obb 68~-62-v0 TTTJ uyseq a 00€ MuTT.S%o8TT Nulb,T1€,6€ T1O€YAB0 623 6IN TOT 601
- - -- - - 008 68~92-%0 TTTJ uyseg a Lz MuTb,B8€o8TT Nub1.,0£,6€ 14999880 6Z3 6IN 10T 801
os* - z°s LT - 09¢€ 68-10-€0 TTTJ uysed a £9 Mu9.,50e8TT Nu6Z.,IE€,6€ TAVYALO 623 6IN TOT LOT
52 - 9¢ 1€ -~ ozL 68-GT-20 T1TJ uyseq a 14 Mu90.,0G,8T1 NuSP.LZ,6E T1AEOO¥E 8Z3 6IN 10T 90T
9°1 - 0°b P 1 - o8 88~£0-80 TTTJ uysed o €1 Mu€G.6%.8TT NuET,BZ,6€ TYWOdbE 8Z3 6IN TOT SOT
bE -— 6°6 £2 -~ 099 88-12-90 TTT3 uysed [¢] €1 MulS,TS5.8TT NuBV.LZo6€ T18VADZE 823 6IN 10T HOT
- - L' 61 - 099 88-12-30
£°Z - 0°p 9°Z - 096 88-12-90 TTTJ uyseq 0 €1 Ma00,ZS5,8TT Nu6Z.BZo6E TAVVEZE 823 6IN 10T €01
£ - x4 60 - 068 68~€2~20 TTT3 ufysed a 124 Mubb,ZGo8TT NuE0,6Z,6€ T[O6AVOE 823 6IN 10T ZOT
- 81°* - - - ozL 68-0€-80 T1TJ uyseq a 9z MuG0,67.8TT NuGE,BZ,6€ 1TVQAALZ 823 6IN 10T 10T
ov°> - 8y L1 -- 00S 68-L0-€0 TTT3 uysed a 80T MuOb iLboBTT Nu65,8Z,6€ 10ad86Z 823 6IN T0T 00T
8°g - 9°g 91 -— 069 68~60-€0 TTTJ uyseq a o€ Mu0Z.,8bo8TT NuGZ,6Z,6€ T18AdAEZ 823 6IN 10T 66
- - - - - oLy 68-81-90 TTTJ uysed a 88 Mul0.69o8TT Nu62.,6Z,6€ 1avaazz szd 6IN 10T 86
- - - -— - 089 68-01-80
89 - 3] L9 -- 068 68-£2-20 TTTI uysed a 9¢€ Mu€T,1608TT Nub0,0€06€ TVOEETZ 873 6IN 10T L6
1€ -- 1z o€ -- ooL 88~10~-60 TTTF ufyseq [4 8T MuOE £6o8TT Nu9Z,6Zo,6€ THODD6T 823 6IN 10T 96
L1 - 44 81 - oLE 88-0Z-90 TTITJ uyseq [+] 29 MaZZ.T5,8TT NuBE,0E,6€ TOVYALT 823 6IN 10T S6
- - - - - 000°‘T 68-92-%¥0 TTTJ ujsed a ov Mu6S.9G,8TT N.T0,0€,6€ TVYOVIZ LZ3 6IN T0T b6
05" - 9°p S 1 - 089 68-82-20 TTTJ uysed a 001 MuBT.00,6TT NulLG,6Z,6€  180d6T (Z3 6IN 10T €6
z 8 - LT £°6 - 09L 68-82-20 TTT3 uysed b 6LT Mu0b,bSoBTT NuBT,0€,6€ TEO0D€T LZ3 6IN 10T 26
44 - 1€ 147 - ovs 68-L0-€0 TTTJ uyseq a ve Mu9Z.9bo8TT Nu1S.£Z,6€ 1vEAE0E 623 BIN 10T 16
- zZ20°0> 1°8 :14 -~ ovE 68-12-¥0 TTTJF uysed a 081 MuBE . €9oBTT Nu6T1.£Z,6€ 1a40aa8Z 623 8IN 10T 06
099 - 147 009 - 081 88~€1-L0 TITJ uysed (o] 29 MubS.Zho8TT NuLZ.EZ,6€ 1AVADLZ 623 8IN TOT 68
€€ C - 62 o€ - 062 88~£1~L0 TTTF ufysed o (29 MuBb.bho8IT NuBS.VZ,6€ TDEYVOZ 623 BIN 101 88
- p0°0 8'¥ ST -- oLz 68-0Z-¥0 TTT3J uyseq a (328 MuBT.,9V,8TT NuBY.GZ,6€ TAVVERBT 623 8IN TOT L8
oL - 147 06 - 00€‘T 68-90~€0 TTTJ uysed a €2 Mu€0.,9%,81T N.OV.9Z,6€ TAVAVLO 6Z3 BIN 10T 98
"1 -~ z°6 vE - oLy 68-80-€0 TTT3 uysed a 621 MuOb . bboBIT Nu65.9Z,6€ T16vaAASO 623 8IN 10T 68
- £0°0 z°8 124 - 08> 68-0Z-%0 TTT3 uysed a 0zl MuOb .ShoBTT NuBF,92,6€ 1820060 623 B8IN 10T ¥8
- - - - - oLy 68-8Z-¥0 TTTJ uysed a 4 MuBb,ThoBTT NuOE.LZo6€ TVAVEZO 623 BIN 10T €8
- v0°0 6°9 Lz - 0z€e 68~-8T-v0 TTTJ uTsed a 9z1 Mul1S.,8b6BTT NuZE€,2Z,6€ 1Q4ADSE 823 8IN 10T 28
-1 -— 1€ vs - 08s 88~ZT1~L0 TTTJ uysed [¢] 4 Mub0.LboBTT NuSZT.VZo6€ THAAYEZ 823 8IN TOT 18
(n se  (1/75d) (06-x (n se (1/70d) (1/729) ajeq Iaynbe  TTem (edeyins  epnitbuot apniyieq uoT3IedTI TIUBDT "ON
1/61) £144 /Is se  /b6d) (444 Telol 30 30 puel 4 Te20T dey
unjuern -umiped T/70d) eydiy -uopey ‘zee AboTou3tT  @sn MoTaq
ejod ~uopey 3993)
yadap uoy3edoT 3ITs
TToM
K3yaTiorOTpPRX
sSoxnH

pPoNuUTIUCD--69-986T ‘vPvAeN 3o syawvd ur perduws sbuyids puv STTes 303 UOFIVWIOFUT Iey30 puv sesATvuv eprronuorpwy--°7 IT4VYL

_11_



- - - - 00Z°1 - L8-L2-80 TITI uyseg a 96 MuS0.,LDo6TT Nu€Z,90,6€ 28YED90 023 pIN $0OT 691
- - - - 09% - L8-L2-80 TTT3 ufseg a SS1 Mu0Z,Lho6TT NuZV.50,6€ 18YA¥ZT 613 PIN 0T 91
0°1 - 2 h 9°1 - 0€9 68-1TI-10 TITJ uyseg d 892 Mu9S,TZo6TT NuSE€,22,6€ 1D020S€ €23 BIN €01 €91
8°8 - €°6 Lz - 018 68-vZ-10 TTIV3 uysed d 011 Mu90.,9T,6TT Nu8Z,LT,6€ TOVAAVE ¥Z3 LIN €0T 291
- - - - - 0EY 68-20-0T TTTJ ufsed I 68€ MuOT,T2,61T NuBS,LT,6€ 12ava9€ €2 LIN €0T 191
9°1 - L9 9°¢ - os¥ 68-01-10 TTITJ uysed a 0s1 MuSE.,GZo6TT Nul0.0Zo,6€ TIO€20ALT €23 LIN €01 091
L"€ - 01 €79 - 096 68-10-20 TT1TJ ujsed a 00z Mu6E,£206TT Nu.GT,IZ,6€ TVOOHOT €23 LIN €01 6SI
6°1 - z°s £°E - 0sL 88-S0-21 TTITJ ujysed d S0¢ MubE 220611 Nubb,1Z.6€ 10820 €23 LIN €01 8SIT
or*> - (2] [*3t4 - oLL 68-1€-10 TITJ uyseg a 96 Mu0S . T€06TT NuEZ.LT,6€ 128aaQze 2ZI LIN €01 LSI
- - - - - 0SL 68-LZ-60 TTITF ufsed a 002 MuG0,E€06TT NulLE,8T,6€ 129VQOE ZZd LIN €0T 9ST
- - - -- - 0SL 68-02-60 TTTJ ufsed a (441 Mub€,6C.61T Nu£Z.BIo,6€ T0OVALZ 223 LIN €01 &ST
- - - - - 0z9 68-L2-60 TTITJ uysed a 08z MuIS,TE,6TT Nu9€.,6To,6€ 188YA0Z 223 LIN €0T ¥SI
8°9 -- €1 €°9 - oze 88-62-11 TTTJ utsed a €£1 Mu€T,T€,6TT NuBE,ST,6€ TVOVO60 2ZI 9IN €01 €ST
9°1 - v 9°2 - 061 88-€2-90 TTTJ uysed 0 89 MuPE,TE,6TT NuS0.,91,6€ 1082860 223 9IN £01 ZS1
S 1 - (A ] z°2 - 08¢% 88-80-Z1 TTITJ uysed I 0z1 MulZ,€€061T NulZ,91,6€ 10aad90 zzd 9IN €01 1IST
- - - -— - 0Lé 68-61-60 TTTJ uyseg a z8 MuZb/BE0,6TT Nu6G,2T1,6€ 10AdQ6Z TZI 9IN €01 0SI
- - - -- -- 069 68-20-S0 TTTJ uysed d 201 MuZG.,S€061T NuBO,EI,6€ 18v2H9Z 1ZT 9IN €01 601
- - - - - 000‘T 88-10-21 TITF uysed d 081 MuBT,S€06TT NuLI,¥1,6€ 1V¥¥EQEZ TZT 9IN €01 8Y1
€2 - 12 1€ - 008‘T  68-%2-20 OTUEBDTOA a 8zt Mul0,LE06TT Nalb,bTo6€ TD0ODST 123 9IN €0T LPI
) - S°6 L9 - 00Z‘T  88-10-21 OTUEdTOA d 0£1 MuBT,S€,6TT Nu9Z.STo6€ TAVOVHT TZI 9IN €01 91
11 - 0°¢ €2 - 01€ 88-€£2-90 TTTJ ufsed 0 81 MubS ,£€06TT Nu0T1.9T,6€ 18VYAVZTI 1Z3 9IN €01 6Sv1
z°1 v0°0 - - - 05¢ 68-L0-90 a3Tsapuy n ds MulS,07o6TT Nu00,LTo,6€ TOVAYIO 023 9IN €01 i1
- - - - - oLé 68-20-90 TTTJ uysed n ds MuSS /86,611 Nu0E.B0,6€ TOVVYHEZ TZ3 SIN €01 €01
s 1 - 6°2 [3%4 - 001‘T 88-0€-80 TTTJ uysed 0 ST MulO/EVe6TT Nul1.60,6€ 1V¥IEVZZ 023 SIN €01 ThI
L'z - 8°¢ 6°€ - 09¢ 88-80-90 TITJ ufyseq d 00S MuST.Zhe6TT Nu6¥.60,6€ TVYVIPT 023 SIN €01 Tb1
[\ha 4 - 81 0°g - 000‘T  68-10-20 TTITJ uysed d SP1 Mul€,2To6TT NuGI1.G5Z,6€ TOEODLT 623 8IN 201 OFT
- - - - -- ovs 68-92-60 TTITJ uyseg a 961 Mu60,STo6TT Nu.0Z.€Z,6€ TAVAVSE bZ3 8IN 20T 6€1
- - - - - 09t 68-92-60 TITJ uyseg a 0€Z MuSP,LTo6TT NulI.,€Z06€ TIVVAEEE $ZI 8IN ZOT 8E1
- - - - - ove 68-12-60 TITJ ufsed a z8e MubS,LTo6TT NuOE,EZ,6€ T1QEAD8Z bZI 8IN ZOT LET
1°2 - 9°8 (484 - 068 68-£1-10 TTTJ ufpseg d oov MuTS,ETe6TT Nu£0.PZ,6€ TIOAYYSZ $Z3 8TN ZO0T 9€1
- - - - -- 091 68-0€-60 TITJ uyrsed a oot Mab0,LT,6TT NuBI.GZo6€ TIVEODST #23 BIN 201 Gf1
- - 0z ve - ove 88-92-L0
82 - 0z 9€ - 06¢ 88-92-L0 TTITI uysed (o] LT MulO,ZT1,611 Nu80,8T,6€ 1IVVVEZE 623 LIN ZOI ¥E€l
oL* - Ly [A - 08%- 88-92-L0 TTITJ uyseg o €1 MuBE . TT,61T NuLP,81,6€ TEVAVEZ 623 LIN ZOT €£1
- - - - - 08g 68-S2-60 TTTJ uysed a 0s1 MuO?,ZTo6TT NulS.6To,6€  10aast S23 LIN 20T Z€1
- -— -— - - 081 68-12-60 pas ejap a 09¢€ MaTZ.9T,6TT Nu9Z.TZ,6€ TAVAVEO bZ3 LIN 20T 1€l
€°8 - -— - - 05§ 68-S1-90 TTITJ ufseg 0 z1 Mul?,62,81T NubZ.9€,6€ T8EVEST T€3 0ZN T0T OF1
- - - - - o6t 68-SI-90 TTTJ ufsed (o] A MuEE,0€,8TT Nu6T,LEo6E TAAWOPO TE€I OIN TDT 621
oL* - 91 z°9 - 00Z'Z 68-60-£0 Jreseg a 762 Mu91,Eb,81T NulIb.EE,6€ TOVEEVE 623 0ZN 10T 8Z1
oSt - ote oEl - 06b 88-20-80 TTTJ uysed 0 A1 MuZ2.,€0o81T Nu90.G€,6€ TOVEDIZZ 623 0ZN 10T LZT
- - 052 081 - 09¢€ 88-22-90

091 - 0€e 061 - 08€ 88-ZZ-90 TTITJ uyseq 0 11 MubS,6€,81T NuZZ.,BZ,6€ 1avVEEI€ 0£d 6IN TOT 921
(n se  (1/72d) (06-x (n se (1/70d) (1/70d) ajeq JayInbe  TTem (eoejains  epnajbuol apnifie] UOTIedTITIUAPT “oN
1/64) 92¢ /3s se  1/61) 1444 Te303 30 3o puet I Teo0T dey

unjuern -umypey T/70d) eudyy -uopey ‘zee Abotoy3lrr  esn moT3q

elag -uopey UWWHV

yadsp uoT3eD0T 31TS
TToM
K3T7ATI0ROTPRY
§S019 -

PONUTIUOD-~68-9686T ‘VPvASN jo sirvd ur perduws sSurads puw STI®A 103 UOTIVWLIOFUF I®Y30 puw SesATwuw SpPFIoNUOTPWI--"Z ATEVL

_12_



- - - - - ooaua 68-¥Z-20 TTIT3 ufseg (o] 91 MuSS.,Sho6TT NuST,60,6€ 1AAEEOZ 023 SIN $OT SO
- - - - - 00t’‘s 68-20-90
- - - - - oowuo 68~-LZ2-20 TTITJF ufseg [o] 0z MuBZ.,97,6TT NuSP,60,6€ ﬁ<UMQ~ QNM mﬁu WMM MMM
- - - - - 00S‘T 68-80-€0 TTTF ursed [o] 1¢ MulS.,9%,6TT NuS0,0T,6€ TVYIOV¥BT 0Z3 ST
't - 6°1 11t - GOF“m 88-80-60 TTITJF ufseg d 09 Mu90.Sho6TT NuEE,60,6€ TVAAALT 023 SIN ¥OT 20
61 - 6°8 91 - 0092 88-£1-S0
- - - - - oov‘z L8~0T-60 TTTF UTseg d ozs MubZ,She6TT Nu0S,60,6€ TAGAALT 023 SIN vOT TOC
- - - - - 008‘T 68-8Z2~20 TTTF ufseg (o] 1z MuBE ,GTo6TT NuEV,60,6€ TAVOLT 023 SIN v0T 002
- - - - - 009°2 68-90-€0 TTITF utysed o] oz MuBY ,SVo6TT NulS,60,6€ bVEVOLT 023 SIN vOT 661
- - - - - 0oL’z 68-€0-€0 TTTJ ufseg [o] 1A MuBF .GV e6TT NulS,60,6€ EVEVOLT 023 SIN V0T 861
- - - - - 00% ‘2 68-€0-€0 TTTF ufsed [o] 113 MuBY /SHo6TT NulLS,60,6€ ZVEBYDLT 023 SIN ¥OT L6T
- - - - - ooL‘z 68~€0-€0 TTTJF ulsed [o] (13 MuBY ,SVo6TT NulLS,60,6€ TVAVOLT 023 SIN vOT 96T
- - - - - 002Z°‘¢c 68-2T1-10 TTTF uTsed o] 61 Mu0G ,SVo6TT NuET,0To,6€ TOOVWELT 023 SIN YOT G61
-~ - - - - 00T’S 68-TE-G0 TTTJ ufsed o 61 MuTZ.S0o6TT NaOT,0T,6€  TQHYLT 023 SIN ¥OT ¥6T
- - - - - 007’1 L8~20-60 TITJ ufsed d 8S Mu90,G7o,6TT NuBO,0T,6€ GOAVVLT 023 SIN V0T €61
- - - == - 00Z°‘¢t L8-t0~60 TTITJF uyseg d 62 Mu90,She6TT NuBO,0T,6E FOAVVLI 023 SIN ¥OT 26T
- -- - - - 00S‘T 68-C1~L0 TTITJ ufsed d 0oL Mul0,Sto6TT NubT1.0T,6€ TOAVVLI 023 SIN ¥0T 161
- - - - - 00S‘T L8-60-60 TTTF ulsed d 00t Mub0,Sto6TT NuOT,0T,6€ TVAVVLI 023 SIN ¥0T 06T
- -- - - - 00S‘T 68-0T~-€0 TTIT7F ufsed o] 113 Mu00,SV,6TT NuEP,60,6€ TOHIH9T 023 GIN YOT 68T
- - - == - oov ‘ez 68~vZ-20 TTTJ uised o] 1 Mu00,Sho6TT NuS0.0T,6€ THEEH9T 023 SIN ¥OT 88T
- - - - - 065 68-20~-90
- - - - - 099 68-L0-€0 TTITJF ufsed [o] 8T MuSZ,EW,6TT NuES,0T,6€ TVAQEOT 023 SIN vOT LBT
[N - 6°S Tt - 0€9 88-bZ-80 ajjuerd d 062Z‘T Mu97.Zho6TT NuBS,0T,6€ 2ZVAQYOT 0Z3 SIN $O0T 98T
- - - - - 00T’T 68-0Z-T0 TTITF uTsed o] 1t MuOE bPo6TT Nu6E€,0To6E 1049060 023 SIN $0T 68T
(A - 8°L 1z - 001°2 88-0Z2-60 TITF ufsed d 96 MuZ0,bbo6TT Nu6E,0T,6€E TOOVA60 023 SIN ¥O0T 8T
LE - 6T 8¢ - 008°2 88-20-60 TTITF ufseg d Lze MuBb SVo6TT Nab0,TI,6€ 1880480 023 SIN ¥0T €81
- - - - - ooona~ 68-L2-20 TTTJ ulseq o] ot MuES 97o6TT Nul0,0To6E 0vds0 023 SIN ¥0T 281
61 - 1t tl - 000°‘% 88-11-S0
- == - - - 00S ‘2 L8-L2-80 @3Tuerd d oLt Mu€Z.,97,6TT NuTI€.0T,6€ 14€40dL0 023 SIN vO0T 18T
- - - - - 00T’V 68~-0T~-€0 TTITJ uised [o] | ¢4 MuST.90,6TT NuLE,OT,6€ TOVVALO 023 SIN $O0T 08T
- -- -- - - 00T‘¢E L8-70-60 - d Z26 Mu00,LVo6TT Nu9E€E,0T,6€ THOVDLO 0Zd SIN ¥OT 6LT
- -- - - - 00Z°1 68-20-90
- -- - - - 00€ ‘2 68-60-€0 TTITJI ufsed [o] 81 MulLT,99,6TT Nu0Z,TT1,6€ TOVAA90 023 SIN ¥O0T 8LT
se e 6°6 61 - oo ‘2 88-GC-S0 TTITI ulseq d (11 MulT,97,6TT Nu€E.TT,6€ 2ZOWVA90 023 STIN vOT LLT
z°z - [ 4 S°€ - 000°2 88~-L1-80 TTITJF ulsed d 0zt MubT,Sho6TT Nub0.,ZTo6€ TVAAVYSO 023 SIN vO0T 9LT
9S - 8¢ zs - 006 ‘T 88-0€-80 TTTJ ufsed d 69 Mu€S EVo6TT NuEZ,TT,6€ THOODE0 023 STIN ¥OT SLT
Lz - 8°€ s -- 009 ‘2 88-vZ-80 ¥Fuerd d SSh Mul0,20o6TT NuBO.,TT,6€ TOHDDTO 0Zd STIN ¥O0T HLI
- - - - -- oz 68-10-90 umTANTIvV T ds MuTT,60,6TT Nu0Z.L0,6€ 1TWVQdSE 61d SIN $OT ELT
[ - 8°T 81 - 00€°2 88-11-80 23TURID d 062 zxmo~om”mﬁa Nulb .90,6€ Tddadee 613 SIN ¥0T ZLT
- - - - - 08> 68~-T1€~-S0 ?Tuerd n ds Mu9€ ,06,6TT NubL.80,6€ 1TAYAVY8Z 613 SIN vOT TLT
62 ST1°0 - - - 000‘PT 68-20-90 umnFaAnTIv T ds MulT,60o6TT Nu9%,80,6€ THEIOEZ 613 SIN vOT OLT
w.Ma - 9°¢€ S°¢ - oom“m 88-80-60 ?¥3TuUeRId d 0Sse Mu00,8%o6TT NuBE,60,6€ TAAAIET 613 SIN ¥OT 69T
i s [As - 006 ‘¥ 88-11-S0
- - - - - 00% ‘v L8~LZ-80 TTITJF ufsed d oLt MuST Lbo6TT NuSE,O0T,6€ 20AVAZT 613 SIN 0T 89T
- - MM ww - oom“v L8-T10-60 TTTF utyseq d G61 MuSS /LVe6TT NuLT,01,6€ T1AHAOZT 613 SIN ¥0T L9T
- - - 000°vT 88-L0-60
6€ - 1 184 - 000‘YT 88-L0-60 23TURID d 0S¢ Mu6T,80,6TT NuEI,TT1,6€ 12dAdZ0 613 SIN ¥POT 99T
{n se (1/12d) (06-% (n se (1/72d) (1/70d) a3eq 193 nbe ITem (9@oejans epnythuoT apnafaer UOTIeDTITIUIPT *ON
1/61) :Y44 /1s se  1/6M) zee Telol j0 Jo puet I Tesoq denw
unyuern -umipey I/70d) eydiy -uopey ‘zee AboToyayT @sn MOTRq
elaq -uopey 1937)
yadap UOT1ed0T @IS
TToM
K3iaT30R0TPRI
ssoi19

PONUTIUOD--68-986T ‘VP¥ASN jo syawd uy perduws sSuyids puw STTeA I0J UOTIVRIOFUF Iey30 Puv sesATwWuU® ePYIORUOFPW--"7 FTANL

_13_



-- - - - 08¢ - L8-LZ-80
vww mo Rl T VoL - 98-81-80 TTT¥J uysed a 081 MuEb ,0So6TT Nul1Z.,00,6€ TYOAY60 613 €IN SOT O0OvC
0 - Lz 9°1 mmm 0oL wm|0M|mo TTTF uysed I 00S MuOE ,8¥o6TT NuOT,T0,6€ Tav¥Z0o 613 €IN SOT 6EC
- - - - - L8-L0-L0
- 90 T Bl 109 - 98-0€-L0 TTITJ uysed N - Ma¥T,0%6TT NuZT,¥S.8€ 1v08T 123 ZIN SOT 8¢€2
b -- m.m m.ﬁ - 00L’t 88-L0-L0
omir - Z°2 L1 -- 008°t 88-L0-L0 TTTJF uysed [} ST MuBZ ,Sho6TT NuSZ,1S.8€ T1QEEAZE 023 ZIN SOT LE€T
- - - 001> - L8-bZ-80 TITJ uysed a 149 Mu0S,0bo6TT NuTZ,€Go8€ 2ZDODA¥HZ 023 ZIN SOT 9¢€C
HH - - - €9L - L8=L0-L0 TTT¥JF uysed d 0SSP MulT.SVo6TT Null,£5,8€ TVVEV0Z 023 ZIN SOT G€C
- - oo T 008 l|~ L8-%Z-80 TT73 uysed a 16 Mu¥S,Sbo6TT NulS,€5.8€ 1a20LT 022 ¢IN SOT PEC
05 - M.w M.h - Wmmsw MM|0ﬁlmo TTTF uysed N 9LT MuTIS bt o6TT NuSV,€5,8€ 1a509T 023 ZIN SOT ¢€€C
- - -1Z-L0
- - - - 0€s - L8-%¥Z-80 TTTJF uysed d SLE MubSZhe6TT NubTI,¥So8€ TQAav¥stT 022 ZIN SOT 2¢€2
- - - - ({124 - L8-0Z-80 TT1J utsed a Gzt MuBb TV o6TT Nu60,5G5,8€ TAavit 0z3 ZIN SOT 1€
om” - o“N v“v - 00T°T 88-%¥1-L0 TTTF ufsed I 0S¢ MuBb, bW, 6TT NuZT,55,8¢ 1avdd60 0Z3 ZIN SO0T 0¢f¢
m.ﬂ - w.m o.N - 09L 88-¥0-S0 TTT3 uysed a 0zl Mul€,9%o6TT Nu9¥,5S.8€ 169090 022 ZIN SO0T1 622
om. - m.N ﬁ.ﬂ - 00€‘T 88-6Z-L0 TTTJ uysed I 09% MubT,9%,6TT NubS,5G6,8€ 1AAAY9I0 023 ZIN SOT 82T
LS - M.M M.w - WWM~H Mwimwlho TT7F uysed d 00€ MuSh b o6TT NuWTZ,9G.8€ 1avdb0 023 TIN SOT LZ¢
- == - -£Z-80
[ % - 0°g 6°% - 0%6 88-€£Z-80
- - - - o8y - L8-90-L0 TTTJF uysed d 00¢ Mu9S ,EPo6TT Nub0,9S5,8€ Ivavy0 023 ZIN SOT 9ZZ
v”v - .vﬂ v”ﬁ - (12 88-11-L0 TTTJ uysed [} LT MuST L¥.6TT NuZZ.,IS.8€ TVAVQA9E 613 ZIN SOT G2
9°¢ - S°1 8 mmh~N 00L 88-91-90 TTT1J uysed a ZET MaC0,87o6TT Nu€0,£S,8f TVVIOFZ 613 ZIN SOT ¥ZZ
- - - - - L8-02-80
-= - - - 006‘s - L8-02-80
- - - - - 009°s L8-0Z-80
-- - -- - 019’e - L8-L0-L0
- 9570 - - 0Z0°s - 98-21-80 TTTF uysed a 1t Mu€2.8%o6TT NuGS,Z2S.8E 104deZ 613 ZIN SOT €22
== -= - -- 00z‘L -- L8-02-80
- - - - 00T'0T -- L8-0Z-80
mwm Hl b T 009°‘¢ - L8-L0-L0 TITJF uysed d 00€ MuGlb,6%,6TT NuOT,bS.8€ TVVEAST 613 ZIN SOT 22T
- 0°s €°S - 0SS 88-£Z-80 TTT1F uyseq o L Mu€T,8Vo61T NuZZ.GGo8€ TaVVHET 613 ZIN SOT 12¢
mhi - Lz (A4 - 00T‘L 88-%¥0-S0 ?3juerd a Lot MuGS ., 606TT Nulb,¥So8f TVDDAOT 613 ZIN SOT 0Z2
- - LT T ozz -, L8-0Z-80 TTTJF uysed a S11 MuEE ,SE€EL6TT NuSP.9Vo8E Td8VSE 122 TIN SOT 671¢
' Ha 8°v 0% - oom~m 88-8Z-L0 TTTJ uysed a oL MuSh 9Vo6TT Nu6b,0S08€ 1vad90 023 1IN SOT 8T¢
4 - LT 81 - 00ﬁ~h 88-G1-80 TTITJ uysed a 68¢ MuOb ,9%66TT NubE€,2To6€ TEDOVIE 023 91IN ¥OT LIZ
€ - 81 [44 - 00S‘e 88-Z21-80 ?3juerd d 16 MuTZ/L0e6TT NubZ,Z106€ TIOWVAIE 613 9TN ¥OT 9TC
M”M - WHM M”w - MWM“M MMIMMlmo Mﬁﬁu uysed d 06S MuSS,SVo6TT NuEE,L0,6€ 1TVQAEHZE 023 SIN V0T S1C
. - . . - -61-80 J uysed d 091 MuTE.,97o6TT NuSS,90,6€ 100A1€ 022 SIN »OT P1IC
6°S - M.M M.w - mwm~ 88-11-80 2371URID a yve MuTE,97o6TT NufEb.,L0,6€ IVAVHIE 023 SIN POT €1¢
o -- : -- 1 88-¥2-S0
%.N HH H.N h“N - 00Z ‘1 88-pZ-60 TTTF ufsed d 09s MulV,Ske61T Nu€0.,80.6€ TOVDE6C 023 SIN ¥O0T 212
£€°1 v - 0E8 88-91-80 TTY¥J uysed d ozt Mull.9%661T NuZ0,80,6€ THABHEZ 023 SIN POT TTZ
MHM -- w“N [ 4 - omm. 88-61-80 TT13 uised a [4-}9 MubS . bV 6TT Nu1S,L0,6€ Ta€Dd8Z 0TI SIN $0T 01¢C
s HH 9 M| vl - W%M 1 MN|MM|MM 1173 uysed a 89 MubE.Pbo6TT NulS,80,6€ TVHVOIZ 023 SIN $0T 60T
HM -= - - - wmw“M MM!%Mlmo TTT3 uysed o 81 Mu9% V0,611 NuST.,6006€ TODVHTIZ 023 SIN V0T 802
- - - - -1€-60
oy - e - - [o]0] A0S 68-8Z-20 TTT¥F uysed (o] vi Mu6Z,Sho6TT NuSS,80,6€ TAHEA0Z 03I SIN ¥0T LOT
[A¢ - . ‘.
9°¢ 1€ - 00€‘1 88-81-80 TTT1J ujseg a 001 MuOb ,Sho6TT NuZS,80,6€ TOOUDOCZ 0Z3F STIN ¥OT 90C
(n se (1/70d)  (06-X (n se (1/75d) (T/72d) ajeq IayInbe TTom (eoejans  epnitbuog apniyae] uoy3eaT .
JTIU=:PT ON
1/61) 9zz /1S se 7q/6M) zzz T30} Jo J0 puet r Te00q den
unjuern -umypey Amwwmv eydiy -uopey ‘zee ABboToyayTl asn moTaq
-uopey 3093)
y3dep uoyT3e00T 23TS
K31ATI0ROTPRI Tres
g ssoxn

PONUTIUOD--68-986T ‘SPvaeN 3o s3awd uy perduws sbuyids puw sTTeA I0F UOFIVWIOIUY IeY3IO puv sesATvuvw SPYIONUOCTPWI--'Z ZTEVYL

_14_



0F*> - LV 9° - o%ve 88-6T~80 TT¥J uised N ozt MuBZ ;Zho6TT NulTZ,TTo6€ TIDADZ0 023 SIN SOT 0L
- - - - 09% - L8-GZ-80 - a oot MuZ€,EVo6TT NuB0,Z0.6€ Toggve 023 VIN SOT 692
oy > - 8°¢ L* - 068 88~-v0-80 TTTI uysed I LS Mub6T.,9ba TT Nu6E€,T0,6€ 104ate 023 ¥IN SOT 892
it - - - 002 - L8-92-80 TTT3F ugised a 88 MalE WPo6TT NulE€.20,6€ 120082 023 VIN GOT L9C
== - 0°z Z°9 == ové 88-8Z-L0
- - - - STY - L8-81-80
- - - - 09¢S - L8-8T-80
- so* - - 019 - 98-90-80 TTTJ uysed d 1514 MuGE,9Vo6TT Nu€0,S0,6€ TAVEVYST 023 HIN SOT 99¢
- - - - 001> -- L8-9Z2-80
- - - - 001> - L8-50-80
- - - - - ote L8-%¥2-90 - [o] Lz MubT.Sbo6TT Nu9¥.V0.6€ TYOAYLT 0ZF H¥IN SOT G9C
A - 1°€ (4] - 00z’ 88-LT~-80 33jueId a 062 MubS,Gho6TT NuZ¥,90,6€ T18Y¥E9S0 023 V1IN SOT ©9Z
9¢ - 1 S€ - 088 88-02-L0 TTT¥F uysed (o] 81 MuOE,LBo6TT NulLT,E0,6€ 28008SZ 613 PIN SOT €92
s°Z - z°z "2 - 06L 88-60-90
- - el - 859 - L8-90~L0
- bo* - - 868 - 98-21-80 TTITJ uysed a 0ot Mu€T,60o6TT NulS,¥0,6€ 1a949vT 613 HIN SOT 292
-— -— - - - [114:] 88-91-90
97¢ - £€°p (A - 098 88-91-90 TTTF uTfsed a (4348 MuZSLEL6TT Nu9Z.9G.8€ 1TAAAIEE TZI €IN GOT 192
- - - - - 0€S 68-L0-L0
- - - - otlg - L8-G¢-80 T1ITF ufiseg a €91 Ma€T,8€,6TT Naf0,L5,8€ T4vYDHEE 123 €TIN SOT 092
0" € - 6°¢ '€ - 000°‘T 88-01-80
- - - - 08L - L8-8T~-80 TTTI uysed a 08 Mu8T,E7,6TT NubS.,9G,8¢€ TOO¥vE 023 €IN GOT 6S¢
11 - (R4 1 - 0tTL 88-LZ-L0 TT7J uysed I €TV MuSY,9F,6TT Null.,9G,8€ TIVVVHIE 023 €IN GO0T 8SC
- - - - 0S€E - L8-LZ-80 TTTy utseq d oo¥ Mull sSHo6TT Nab6T.LSo8E 100062 023 €TIN SOT LSC
- - - - [02:34 - L8-6T~80 TTTF uysed a 81T Mu8E,GPo6TT NuZV,LS.8€ 1adadé6z 0Z3 €IN GO0T 962
0°z - 0"y S'1T -- 098 88-90-60 TTT¥F utsed d [+]014 Mu6E ,Zho6TT Nubb.LGo,8E TOWDE9Z 023 €IN GOT GGZ
- - - - (124 - L8-SZ-80
- Lo* - - L9 - 98-92-80 TTTJF uysed a 0€T MuST,ZVo6TT NuT0,85.8€ T1H44¥9Z 023 €IN SO0T ¥SZ
9¢ - ()8 14 - 00Z°t 88-60~80 TTTJ uysed o 9 MuGZ,99,6TT NulZ,8G.8€ TOEYA6T 0ZF €IN GOT €62
1 €4 - [ 82z - 08> 88-90~-L0 TT¥J ufsed (o] 81 Mu9S.,90,6TT Nall.85,8¢ TOOWH6T 023 €TIN G0T GT
9°g - L€ 1°9 - 06L 88-S0-80 TTTJ uysed I 98¢ Mu8Y,SPo6TT NubZ.6G,8€ TOQdLT 023 €IN S0T 1SZ
-- - - - - 00S 68-9¥1-80 TTITF uysed [¢] L1 Mulb ,GPe6TT Nu00,00,6€ TEYAD80 0ZF €IN GOT 062
- - - - - 09b L8-0€~%0 TT¥J uysed a GET MubE ,SPob6TT NulT.,00,6€ TYYO80 023 €IN SO0T 6%2
- - - - - 005 68-90-L0 TTT3J uysed a oLt MuTT,9%,6TT NuG0.,00,6€ TAAYALO 023 €IN SOT 8¥Z
- -— - - - 00L’T  68-L0-LO
08° - LT 9°1 - 09¢% 88-€1-~90 TT¥JF uysed a 00t MuBE ,SVo6TT NuSV,00,6€ TAAdS0 023 €IN SOT L¥C
0F"> - L9 81 - 095 88-yT1-L0 TTIT3 uysed o) | 24 MubE,67,6TT NuBV.00,6€ T8AQAE0 023 €IN SOT 9%Z
- - - - 0zZ¢€ - L8-SZ-80
-- b0’ - - LLS - 98-L2-80 TTT3 ufised - 9LT Mu€h ,ZPo6TT Nu90.T0.6€ 18€220 023 €IN SOT G¥FZ
0°z - 8°¢ 8°Z - 069 88-GZ-L0 TTTF uyseq I 09z MubS,LVo6TT N«9T.LSo8€ 14adse 613 €TIN SOT  ¥¥e
- -— - - ¥0S - L8-90-L0
-- L0°0 - - 9%S - 98-8T-80 TTTJF uised a 00S Mu€E ,8Fo6TT NuGZ.6G,8¢€ TO08€T 613 €IN GOT €2
ov-0> - 6°¢€ £V - 00%‘T 88-60~90 TTTF uyseq I ooy Mul0.8Vo6TT NulE,00,6€ TAVHEAZT 613 €IN GOT VT
- - - - 0ET’T - L8-L0~L0 TTFF uysed - STt MuTO0,0606TT NuST,0006¢€ 18d0T 613 €IN SOT T1be
(n se  (1/710d) (06~%x (n se (1/70d) (1/72d) a3eq zeyynbe  [Tem (eoejins  apn3jbuot apn3fieq UOTIEDTITIUSPT "OoN
1/6v) 92t /1S se 1/61) (444 Te303 Jo Jo puet 4 Ted01 den
unfuer -umypey 1/70d) eydiy -uop®y ‘zee KboToyayl asn moTeq
. eleqg ~uopey 39933) =
y3dep uoy3eooT 331§
TToM
K3yatioeorper
sSs019

PONUFIUOD--9867 ‘vpvaeN jo s3awvd ur perduws sfuyads puv STTeA IOF UOFIPWIOIUF Jey3o puv sesiTeuv epFlonuotpwi---7 ATAVL

-15-



837s 3SITJ 8ya ST 3I *(S0T eaxe ojydexboapAy) AarTeA uosxe) uy ST IVA¥H0 023 ZIN SOT 23Ts ‘arduexa 104

‘ueTpTISW pue U] aseq OTgeTd 3IUNOW
‘3seg 0z abury ‘y3ToN zT dTysumol ‘p UOTIDAs Jo Jajrenb 3sesyirou ayi jo rajrenb 3seayinos syl jo Iajrenb 3sesylrou ay3z uy pasprooax

“papIodal SeM 33TS 9yl YoSTym

uy @ouanbas ayi HujjeoTpuT zaqunu e Agq pamoTToJ ‘(ATaaTiovadsax ‘siajrenb 3seayinos pue ‘3semyinos ‘ISaMYIIOoU ‘ISEIYIIOU Y] IIRITPUT
g pue ‘D ‘g ‘Y) uo OS pue ‘uofloas Ialjrenb-iajrenb ‘uoyioas Jedrenb syl HupleubTsSsp SIBQIBT PUR JIqUNU UOTINBS BYJ JO SISTSUOD ITun

YiInoy syl “uejpiIsw 3yl JO ISEd UOTILDOT BILDTPUF ©3 F ue Aq pepedaxad ‘sbuex ayl ST ITUN PITYI BYL
UOT1Ied0T 81ROTPUT 031 § I0 N ue Aq papadaxd ’‘dTysumol ayl ST ITun puodas 3yl

JO S3STSuod uojjeubfsap 931TS yoez
9yl pue (8961 ‘Ysny) epeasaN UT seaxe

*Jaqunu eate oFydexboapAy ayly ST 3ITUn ISITI YL
*ueTpyIaW pue 3UTT aseq OoTqeTd JUNOW 3yl 03 paduaIayal spue 27Tqnd 8yl Jo uoJsTATpqns Ielnbueildax
oTydexboapAy JO Xapuj ue uo paseq ST 3rodar STYl uT pasn wWIISAS UOTILDTITIUSPT-21TS Ted0T 3yl

*3UT 9Seq 8yl JO YINOS IO YiIou

+S3TUn Inoj

-- - -- - - 09% 68-LT1-80 TTTJ uysed o) vov MuSE, Tho9TT Nu9S,Sbo9¢ TIWEQAESE Lyd €T1S 0€Z 8LZ
- - - - - 0TV 68-yT-80 TTTJ uysed [o) SLS MuOE,TVo9TT NulS,Sho9€  TAVESE Lb3 €IS 0€Z LLZ
- - - - - (114> 68-L1-80 TT7J ufsed [¢] 9Z¢ Mu8T,Tho9TT NulS,S5V,9€ TIWEOWSE Lb3 €IS 0£Z 9LZ
- -- -- == - (1147 68-G1-80 TTTJ uysed [o) LOE MubZ,THo9TT NuST.9%,9¢ T1EDDA9Z LH3 €IS 0€Z SLZ
-- - - - G9¢ -- L8-6T-80
- -- - - (1]4 - L8-6T-80
- - - 1 9¢8 -- 98-10-80 TTTJ ufsed a S0l Mu6E,2Eo6TT Nu9E,Tho8E 2ZEYVEZE 223 OIN 90T HLZ
- - -- - oTE‘T - L8-8T-80 TTTF uysed a €81 MuEE,ZEo6TT Nu9S,Iho8€ TIVAVI6Z ZZ3 OIN 90T €LZ
- - -- -- T0€ - L8-61-80
- - - - 08v -- L8=-6T1-80
-- 90°0 - - 6€€ - 98-y0-80 - 4 -~ MulI,0£,61T NuEE.EV,8€  18DAST 223 OIN 901 2ZLZ
4 -— §°z 0°¢ - 00L’T  88-10-80 ajTuers 4 (4 MuEh ,bPo6TT Nu€G.90,6€ 1TAAIDEE 023 GIN SOT TLZ
(n se  (1/70d) (06-Xx  (n se (1/70d) (1/724) a1eq xeyinbe  Trem (edejyans  apnitbuol apniyaie] uoT1edTITIuUSPT *oN
T/6M) 9zz /as se  q/bM) (424 Tel03 Jo Jo puet 4 Tedo] dew
unjuern -umiped T/7od) euydiv -uopey ‘zee ABoToyayT  °sn moTaq
elag -uopey 1997)
yadap uoTlesoT 23Ts
T18M
Katatioeoypex
S$S0I19

PONUTIUOD--68-986T ‘vpvasy jo syred ur perduws sbuyads puv STTeA I10F UOFIVWIOFUF ISYIO puw &

TPU® epFIonuOrPwY--"Z ATAVL

...16...



REFERENCES CITED

Brutsaert, W.F., Norton, S.A., Hess, C.T., and Williams, J.§., 1981,
Geologic and hydrologic factors controlling radon-222 in ground
water in Maine: Ground Water, v. 19, no. 4, p. 407-417.

Cothern, C.R., 1987, Development of regulations for radionuclides in
drinking water, in Graves, Barbara, ed., Radon, radium, and other
radioactivity in ground water: Chelsea, Mich., Lewis Publishers,
p. 1-11.

Cothern, C.R., Lappenbusch, W.L., and Michel, Jacqueline, 1986,
Drinking-water contribution to natural background radiation:
Health Physics, v. 50, p. 33-47.

Horton, T.R., 1985, Nationwide occurrence of radon and other natural
radioactivity in public water supplies: U.S. Environmental
Protection Agency report 520/5-85-008, 208 p.

Lanctot, E.M., Tolman, A.L., and Loiselle, Marc, 1985, Hydrogeochemistry
of radon in ground water: Eastern Regional Ground Water
Conference, Association of Ground Water Scientists and Engineers,
National Water Well Association, Portland, Maine, July 1985,
Proceedings, p. 66-85,

Lowry, J.D., Hoxie, D.C., and Moreau, Eugene, 1987, Extreme levels of Rn
and U in a private water supply, in Graves, Barbara, ed., Radon,
radium, and other radiocactivity in ground water: Chelsea, Mich.,
Lewis Publishers, p. 363-375.

Otton, J.K., Zielinski, R.A., and Been, J.M., 1985, Uranium in
Holocene valley-fill sediments, and uranium, radon, and helium
in waters, Lake Tahoe-Carson Range area, Nevada and California:
U.S. Geological Survey Open-File Report 85-389, 30 p.

Prichard, H.M., and Gesell, T.F., 1977, Rapid measurements of Rn
concentrations in water with a commercial liquid scintillation
counter: Health Physics, v. 33, p. 577-581.

Rush, F.E., 1968, Index of hydrographic areas in Nevada: Nevada
" Division of Water Resources, Information Report 6, 38 p.

Thatcher, L.L., Janzer, V.J., and Edwards, K.W., 1977, Methods for
determination of radioactive substances in water and fluvial
sediments: U.S. Geological Survey Techniques of Water—-Resources
Investigations, Book 5, Chapter A5, 95 p.

Wanty, R.B., and Schoen, Robert, 1991, A review of the chemical
processes affecting the mobility of radionuclides in natural
waters, with applications, in Gundersen, L.C.S., and Wanty,
R.B., eds., Field studies of radon in rocks, soils, and water:
U.S. Geological Survey Bulletin 1971, p. 183-194,

-17-



