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Dear Sirs: C,

- K EEEY A ) - -e e
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‘ . ' .

Washington Public Power Supply System
P.0.Box968 3000 GeorgeWashington Way Rich[and,Washington 99352 (509)372-5000

December 11, 1985

Administrator ) - 2

Region V Office of Inspect1on o e L
and Enforcement ’ % - e

Nuclear Regulatory Commission % = g

1450 Maria Lane, Suite 210 = =

Walnut Creek, California -94596 _ b .

SUBJECT: REVISED PREQOPERATIONAL ENVIRONMENTAL.
RADIOLOGICAL MONITORING REPORT FOR WNP-2

Attached is the final revision of the Preoperational Environmental
Monitoring Report for WNP-2 which was crigjnally distributed in 1984.

Please feel free to contact ‘Catherine Card at (509) 377-8066 if you
have any questions concerning this report.

Very truly yours,

Corl. Vmﬁ%
G. C. Sorense anager

Regulatory Programs ’ >

- Ges/cic/vic

Attachments
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Washmgton Public Power Supply System
3000 George Washington Way P.O. Box 968 Richland, Washington 99352-0968 (509)37En2-30

See-

August 29, 1985
G02-85-498

Docket No. 50-397

Mr. J. B. Martin

Regional Administrator

U.S. Nuclear Regulatory Commission
Region V

1450 Maria Lane, Suite 210

Walnut Creek, CA 94596

Dear Mr. Martin: )
Subject: NUCLEAR PLANT NO. 2
SEMI-ANNUAL EFFLUENT REPORT
JANUARY 1 to JUNE 30, 1985 (ATTACHED)

In accordance with Title 10 of the Code of Federal Regulations, Part
50.36a (a) (2), the subject report is herewith being submitted.

. Should you have any questions, please contact Mr. R. G. Graybeal,
Manager, WNP-2 Health Physics/Chemistry.

Very truly yours,

&%{ ﬁmw
C. M. Powers
WNP-2 Plant Manager

vih
Attachment

cc: J0 Bradfute - NRC
RC DeYoung - NRC
C Eschels - EFSEC
D Jaquish - DOE
D Sherman - Amer. Nuclear Insurers
TR Strong - DSHS
AD Toth - NRC Site
Document Control Desk -~ NRC

#3509/0040
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Washington Public Power Supply System*
P.0.Box968 3000 GeorgeWashingtonWay Richland, Washington 99352 (509) 372-5000

, 50297
Zre—

May 15, 1985 ' Lepoct.

Mr. William L. Fitch

Executive Secretary

Energy Facility Site Eva]uat1on Council
820 East 5th Avenue

MS-PY-11

Olympia, Washington 98504

Dear Mr. Fitch:

Subject: NUCLEAR PLANT NO. 2
OPERATIONAL ECOLOGICAL. MONITORING
PROGRAM REPORT: 1984 °

Reference: Site Certification Agreement, NNP 2
Article V.B.7

In accordance with the requirements of the Site Certification Agreement
for WNP-2, the Supply System is submitting six copies of the 1984
Operational Ecological Monitoring Report for WNP-2.

Should you have any questions, do not hesitate to contact R. A. Chitwood,
Manager of Emergency Planning and Environmental Programs.

Very truly yours

G/C Sofensen, Manager

Regulatory Programs

Enclosures: Operational Ecological Monitoring Program for Nuclear
_Plant 2, 1984 Annual Report (6 copies)

cc: See attached 1ist.




' ko,




= e -
et . D . . Cava, - . .
b - B i "
! .

PREOPERATIONAL ENVIRONMENTAL
. RADIOLOGICAL MONIT ORING PROGRAM

PR T

WNP-2 .~ Lo o

1
X,

.
A

'.l 2:(
e
»
i

!

’
¢
b+

h S , ¥ 2
Fe R B By ATARLE “ 4 FROD
& :@ﬂ&::.~ SR

w“ /‘Z. 2y p
f‘ ?; ;E%%' ; fﬁ 'f'h

Nr\" ‘h ,'

)

HE]

19

¢ 00 p
Yty
»

A

s
1

RN e
‘f:&‘&-‘ﬁ)‘ ﬁy

o4 reliyt s W”. w”"z‘

e o R S _.g-;gi*-;:, P ey

',!«h : .\v'\«-"ﬂ ey ."'-2-,-\ ar et 'x" R Ly

LR LA R ""v"',c".:i.., PORTRN f

* & .
S - =

.w."" Rty =
;:v*}".‘ﬁ. ety
. ". M--wn-—n‘ta.-.‘.&-““« BTNy AT

o N .
L7 e a0 LYY
s

Q

A

(<3 .

*
e
.

-

":A.‘T-?“)

lu,,'.v;-

! Hrekaiioea:

LGP, 2 hviger:

4 6’ ;’ 1
Liys. l«"' 3
(I ook u;g 1ef 8
:’:‘JQ{{I"" '!,‘E { g{ﬁ' %

\ * . - .

" - A WASHINGTON PUBLIC POWER.

&P SUPPLY SYSTEM
i [ 4 ) ¢y W e - - ¥ - lew Faw amsmmp & N \
12310348 840119 o
. . ggR ADOCK 050088;7 . . | | ’S/@ \\\




L e mma




&)
L.\'L’AA'

Wl

ry
ol

TN

g B s R
. w ) A R

P

e

<3

-

E

A et

=7

v,-z

-
-

*

B

* A

[ D

3

B

&1

»!

3 R
’ .

WASHINGTON

.
Wk S

-—m—p

e

=

- e

v
-
..,Ih‘_.
- -

-

e
P

" PREOPERATIONAL ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM
- o WNP-2 |

JUNE 1984
Revised 1985

Prepared By

J.K. Prince
C.d. Card
W. Davis III

PUBLIC POWER SUPPLY SYSTEM

i



L3




i 4":«!

=
-

PREOPERATIONAL ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM '

WNP-2

JUNE 1984
REVISED 1985

. APPROVALS

WNP-2 P'lant Manager:' %/ZZ«% ,@ . : //-.Z/—“?-_(:'-’

| C. M. Powerg/ ~ Date
WNP-2 Licensing Manager: " z?/ Fy7
P..L. Powell . ‘Date

WNP-2 Health Physics/-

Chemistry Manager: N

Date
Emergency Planning and ' / u/ré é::g% L
Environmental Programs: A. ' J-25-§S
: R. A. Chitwood Date
Originated By: O Cacd_ lf-19-2%
. J. Card Date



stull

-t

‘e

"~

ou n

v « wT ey .

“.vn m
v.alu)-;.




;.!(
]

Y

ANy memn.

-~
Fwta

.
.
” t
«
»
. i . -
baand - . i -
. R .
v ‘ .
A W
.
.

- Acknowledgments .

w

& The authors would 1ike to gratefully acknowledge L.S. Schleder and J.L. Hickam
for their diligent sample handling and collection and R.Y. Craig, J.E. Mudge
and M.L. Miller for their leadership and program direction during the
preoperational phase. '

v
v Y




.
ey N’l\ m.l.l.-. My | - « nl,.lvd
B f, 16 3 * -I.vv Y fe » P
oS3 ot s ale LR ) o mrn 0 ARy} rL rew
vl . .
. . .
.
) . ; ) .
. -
-
.
.
= L)
. . - £l
" -®
-
. .
L4 -
*
.
. re ot )
- e .
-
- -
- . . -
. ..
. .. . :
-
.
' .
- N -
“
«
. ~ . - B »
- -
-
‘ - v
. . , .
- .
. »
. -
.
= . v L}
- e «
. . .
- - -
- . i
‘ "
-
) . - -
.
.
- .
1 - . i .. »
e
" " - .,
« P
.
. . . .
. .
-
‘ -
» -
- - - .
- "
. -
"
° - L « -
L . . .
- .
Te
" ”m
“ . .
. - ) .
: -
b . . ) .
. . .
N -
-
g
. . »
[ . .
-
1 -
.
¢ -
1 -
| = ~
= 5
-
. N
» . A
W .
. -
* - =
. -
. . _
.
. - . . ,
B :
-, , . .
. - § -
~
‘ *
. N . " .
. . . ;




.
-
>
¢
ot
l
\@

PIRY

..A
o e At
N 23 y
.
e |
. -
.
)

W W N PORNNNRPRNORD PR DN RN RRRPNN N N -
L ] * L ]

Z, TV I
s Rl

WASHINGTON NUCLEAR PLANT #2
PREOPERATIONAL ENVIRONMENTAL RADIOLOGICAL
MONITORING REPORT

A MARCH 1978 THROUGH JANUARY 19, 1984

CONTENTS
Section Title Page
AB‘STR{\&:" . . . - . . . - . . . . e . -o . - O
0 SINTRODUCTION. o o « o e v v o o o o v w0 a0 on 14
.0 SAMPLING PROGRAM . v & & « ¢ o o o o o o o« ov o 2-
el " SAMPLING METHODS AND PROCEDURES . '. . . e o e o 2-2
o]o] A‘ir Part‘icu]ate and RadiO'iOdine. Y . . . ° . . ., 2-2
.1.2 Ambient Radiation Measurement . . e e e e e 2-2
0103 Terl’estria1 SO'“. Y . . . . . ° . . . . . Y 2"'3
.1.4 Garden Produce . .. . . .+ .+ . ¢« e e o 2-3
0105 tq.l]ko . I3 . . . ‘o‘v . . . . . . 2"3
1.6 Surface and Dr1nk1ng Water . e O 2-3
01.7 . we]] (Ground water) . . . ¢ o . . . . . . 2"'3
1.8 Shoreline Sediment . . P 2-4
'109 4 F'iSh. . .. . . . . e« . . . . . . . . . . 2"4
.2 ANALYTICAL’PROCEDURES AND CALCULATION MODELS . . . ..: . . 2-4
2.1 Analytical Procedures for Radiochemical Analysis,
B NUS LabOl‘atOf‘y Y . Y . . Y . . . Y . . . 2"4
.2.1.1 ' Calculational’ Mode]s o o e 2-4
2.2 Analytical Procedures for Rad1ochem1ca1 Ana1ys1s for
Eberiine Services Division . . « e e 2-5
2.2.1 Analytical Detection Limits and Count Rate . e . 2-5
2.2.2“ * A'll‘ Part'iCU]atES Y . . . 3 . ° . . . . . 2"6
02.2o3 Rad'lO'lOd'l neo . . ! . . Y 3 . ’ 2"6
.2.2.4 Drinking, Surface and Ground water ¢« e e o o 2-6
2.2.5 Soil and Sediment. . . e e e e e e 2-6
.2.2.6 Vegetation/Garden Produce or F1sh e e.e o o e 2-6
o2.2a7 M]]k . . . . 3 . . . : e’ o . . 2"7
.2.3 Ambient Rad1at1on Dos1metr1cs o e . o & e e s 2-7
.2.3.1 Supply System Environmental TLDs. e o o e 2-7
.2.3.2 U.S. Testing Dosimetry Service . . . . ... . 2-7
.2.3.3 Supply System Pressur1zed Ion Chambers.. ." . . . 2-7
.3 OPERATIONAL PHASE NONROUTINE REPORTING REQUIREMENTS. . .'. ~2-8
.0 SUMMARY AND DISCUSSION OF RESULTS : . . . . . 3-1
.1 . . 3-3

SWMARY TAB LE NOTES L] . . : . - ‘e . . . .



. WASHINGTON NUCLEAR PLANT #2
PREOPERATIONAL ENVIRONMENTAL RADIOLOGICAL
MONITORING REPORT

MARCH 1978~THROUGH JANUARY 19, 1984

CONTENTS
Section ° Title . Page
4.0 COMMENTS AND TERMS PERTINENT TO DATA TABLES . . . . . . 4-1
4.1, SAMPLE DEVIATIONS . . .. ;' B P
A‘l?‘ SamPTQ D&VT&tTOﬂS . . . o ] a . . . . 4 . 4""
Soil Sample Deviations . . . e e e e 4-2
Quarterly TLD Deviations . . . . . . . « .+ . . 4-2
Annua] TLD S . - Y . . . . . . . 4"2
PIC Monitoring D1screpanc1es e . e e s . 4-3

Water Sample Deviations . . . . . . . . .

- Sediment Sample Deviations . . . . . . . s . . 4-3
Milk Sample Deviations. . . . . . . . . v . . 3
‘Fish Sample Deviations. . .. o e e e e e e . 4-4
Garden Produce Samp]e Dev1at1ons . . 4-4

5.0  QUALITY CONTROL. . . L

g - : |
= g S A ", S ”:"-i {rosges . BERn e ‘,’c’r"-: [Tl | :
l—i".:'—é Ty L - L mae Z . LAy RS i L—._J L——-l . ;

. * 'o . . ° 5‘1
5.1 EBERLINE LABORATORY ANALYTICAL SAMPLE QUALITY CONTROL . . .  5-1
5.2 NUS RADIOLOGICAL LABORATORY QUALITY CONTROL DATA e ¢ o o . 5-57
5.3 U.S. TESTING QUALITY CONTROL . . . . . . . . . . 59165
‘ 5.4 SUPPLY SYSTEM ENVIRONMENTAL TLD QUALITY CONTROL © e e 5-169
| .. - 5.5 STATE OF WASHINGTON DEPARTMENT, OF SOCIAL AND HEALTH SERVICES,
| » SPLIT SAMPLE PROGRAM . . . . " . . . . . . . . 5-185
1 N 6.0. - REFERENCES . . Y Y .. .o . . 1. Y . * - 'y . . Y ‘ 6-1 °
|
| .
| I
|
% i
i
; ii )

Lxd ’
— |

{



3 Number
K 2-1.0
N 2-2.0
E§ . 2-3.0
.. 2-4,0
B 2-5.0
& .

6 2-6.0

4 2-7.0
ﬁg . 2-8.0
. 2-9.0
L

2-10.0

% 2—’:1‘.0
H V3'_-1 .0
v R
E% : 3-1.2

3-1.3
[Z . 3-1.4
i 3-1.5

e 3-1.6
& 3-1.7
<o 3.2-0
L ' 32,1

3-2.2
3-2.3
3-2.4

s 3-2.5
< 3-2.6
o 3-2.7
_(' 3-2.8
- -

. Produce Data Summary by Year . ‘- ~--*

WASHINGTON NUCLEAR PLANT #2 .
PREOPERATIONAL ENVIRONMENTAL RADIOLOGICAL
MONITORING REPORT

MARCH 1978 THROUGH JANUARY 19, 1984
(TABLES) .

Title
Radiological Envi ronmental Monitoring Program Plan
REMP Sample Implementation '

_ "REMP Sample Locations by Sector
A .1983 Land Use Census N1th1n Five (5) Radial Miles of WNP-2
-Distances From NNP-Z* to Nearest Points of Interest

Within Ten (10) Mile Radius
Analytical Methods - NUS Radiological Laboratony

NUS Analytical Detection Limits-Radiological Environmental
Monitoring Program (REMP)

Detection Capabilities for Envwronmental Sample Ana1y51s
Lower Limit of Detection (LLD) =~ °

Reporting Levels for Radioactivity Concentrations

in Environmental Samples | ,

Dose/Dose Commi tment Limiting Conditions

»NUS Ana1yt1ca1 Act1on Levels
* " Summary Air Sample Data, A1l Years
' Summary Water Sample Data, A1l Years =

Summary Sediment Sample Data, All Years
Summary Soil Samp]e Data, A1l Yedrs

~Summary Milk Sample Data, A1l Years

Summary. Fish Samp]e Data, All Yéars
Sumary Prodice Sample Data, All Years -
Summany TLD Samp1e Data, 1982-1983

Air Data Summary by Year

'water Data SummaEQ'by Year

Sediment Data Summary 1978
Soil Data, Summary by, Year S, i
Milk Data Sumary by Year
Fish Data Summary by Year

Quarterly TLD Data by Year

Other/Annual TLD Data by Year

S i

Page
2-11

2-14.
 2-15

2-19

2-20
2-21

2-26

2-28,

2-29
2-30

2-31
3-10 -
3-10

3-11
3-1
3-12
3-12
3-13

'3-13

3-14
3-16
3-21

3-27

3-33
3-35
3-41

.. 347,
3-48 .



Number

4-1.0

4-1.1"

-4-1.2
4-1.3
4-1.4
4-1.5
4-1.6
4-1.7

.. 8-2.0
4-2.1:

.. 4222
4-2.3

. 7L 4-2.4
: 4-2,5
4-2.6

4-2.7

4-2.8

4-2.9

4-2.10

4-2.11
4-2.12
© 422,13

4-2.14

4-2.15
4-2.16
4-2.17
4-2.18
4-3.0
4-3.1
4-3.2
4-3.3

a
\Eabe-ie 13 x

i"'v za?-,]

WASHINGTON NUCLEAR PLANT #2

PREQPERATIONAL ENVIRONMENTAL. RADIOLOGICAL .. g . £
MONITORING REPORT - e L .-
MARCH 1978 THROUGH JANUARY 19 1984 =
*(TABLES)- ----~ _ ig
Title ... Page -
Air: Gross Beta : _ .45 . éJ
Air: Beryllium-7 . g 4-26
Air: Casium-134" ° e 8e27 T .gg
_AfF:- Cesim-137 L L a9
Air: Cerium-144 m . - 4-31 . :%ﬂ
Air: Todine-131 | | 4-32 +
~ Air: Niobium-95 . oL 4-46 %
Air:  Zirconium-95 : 4-47 £
_Water: Gross Alpha ‘ ] 4-48 ,
Water: Barium-140 ' : . 4-49 T]
Water: Gross Beta ’ ,, 4-52 . )
Water: Cesium-134 - - . «. * 455 g}
" Water: Cesium-137 =~ : . ] 4-58 © . ¢ . |
Water: Cobalt-58 . - . ' ' 4-61 ‘II'FI
" Water: Cobalt-60 ° : : ‘ - . 4-64 ; M
Water: Todine-131 ' _ o 4-67 - -
Water: Iron-59 _ 4-68 ?]
Water: Lanthanum-140 4-71 _
Water: ﬁanganese-54 “ - 4-74 ij
Water: Njobium-95 - . 4-77 .
Water: Strontium-89 ” .- 4-80 ~ R
Water: Strontium-90 ' : : - 4-81 - R
Water: Tin-113 . 4-82 oy
Tritium in Surface Water/Drinking Water 4-83 5
Tritium in Ground ther 4-84 -
- Water: Zinc-65 : | " 4-85 5
" Water: Zirconium-95 4-88
Sediment: Actinium-228 - 4-91 a
Sediment: Bismuth-214 _ 4-92
Sediment: Cesium-134 4-93 ;1
Sediment: Cesium-137 4-94 .--:
o
iv

|
-



. WASHINGTON NUCLEAR PLANT #2
in ‘ PREOPERATIONAL ENVIRONMENTAL RADIOLOGICAL
MONITORING REPORT

;~Q © MARCH 1978 THROUGH JANUARY. 1931984
: (TABLES) .
- Number - Title Page .
1 4-3.4  Sediment: Cobalt-58 ‘ . 4-95
- 4-3.5  Sediment: Cobalt-60 4-96
§ . 8-3,6  Sediment: Lead-212 5 T 497
< 437  Sediment: Lead-214 | 4-98
o 4-3.8  Sediment: Manganese-54 _ 4-99 -
% 4-3.9  Sediment: Niobium-95 | 4-100
= 4-3.10 Sediment: Potassium-40 , 4-101
X . . 4-3,11 ° Sediment: .Radium-226 = . 4-102
~ " 43,12 Sediment: Thalljum-208 . 4-103 '
%}'z : 4-3.13 Sediment: Zinc-65 ‘ "4-104
'" '4-3,14 Sediment: 'Zirconium-95 4-105
4-4.0  Soil: Actinium-228 ' 4-106
4-4.1  Soil: -Bismuth-212 = . e . 4-107
4-4;2  Soil: Bismuth-214 ' . 4-108
4-4.3  Soil: Cesium-134 N .. 4-109
4-4.4  Soil: Cesium-137 . . - ' © 8-110,
4-4.5  Soil: Cobalt-58 o 4-1M
4-4.6  Soil: Cobalt-60 : 4-112
. 4-4,7  Soil: Iron-59 ' . : 4-113
., 4-4.8  Soil: Lead-212 * * 4-114
4-4.9 " Soil: Lead-214, - ' .. 8115 -
4-4.10 - Soil: Manganese-54 - : - 4-116
4-4.11  Soil: Niobium-95 4-117
4-4,12 Soil: Potassium-40 , 4-118
4-4.13 ~ Soil: Radium-226 . 4m9 |
4-4.14" Soil: Strontium-90 . 4-120 ' 1
. 4-4,15 Soil: Thallium-208 K 4-121
4-4,.16 Soil: Zinc-65 -4-122

4-4.17 Soil: Zirconium-95 4-123 !




 pua-

WASHINGTON NUCLEAR PLANT #2
PREOPERATIONAL ENVIRONMENTAL RADIOLOGICAL

MONITORING REPORT
MARdﬁ‘]978 THROUGH JANUARY 19, 1984

(TABLES) |

Number - - Jitle - Page

4-5.0 - Milk: Barium-140 . 4-124
4-5.1  Milk: Cesium-134 A 4-128 _
‘ 4-5.2  Milk: Cesium-137 o 4-132 a
. 4-5.3 " Milk: Iodine-131 - ‘ ‘ . 4-136 - g
o 4-5.4"° Milk: Lanthanum-140 ' * . 4138 . .
| 4-5.5  Milk: Potassium-40 ’ | . 4-142 a

4-6.0  Fish: Cesium-134 . ) 4148

" 4-6.1  Fish: Cesium-137 . 4-145 ']
4-6.2  Fish: Cobalt-58 ” : . ) 4-147 -
4-6.3 Fish: Cobalt-60" ' .- 4-149 ' g
) 4-6.4  Fish: Irop-59° . 4-151 -
4-6.5 Fish:: Manganese-54 . ’ 4-152 . *
° 4-6.6 . Fish: ' Niobium-95 . ’ Y -7 i)
4-6.7  Fish: Potassium-40 ' 4-155
4-6.8  Fish: Zinc-65. | : . o 4-156 ‘
4-6.9  Fish: Zirconium-95 ‘ : 4-158 . .
-~ 4-7.0°" Produce: Cesium-134 _ © 4-159 7
T 4-7.1 Produce: Cesium-137 ’ 4-161 e
4-7.2 Produce: Cobalt-58 R 4-165 . -
4-7.3  Produce: Cobalt-60 | 4-168 ¢)
4-7.4  Produce: Iodine-131 4-171 . =
4-7,5  Produce: Manganese-54 S 4-173 ¥

4-7.6 ~ Produce: Niobium-95 ' 4-176
4-7.7 Produce: Potassium-40 . 4-179 ﬁ
4-7.8 Produce: Zinc-65 4-180 a
4-7.9  Produce: Zirconium-95 o 4-183 =
4-8.0  Quarterly LD - 4-186 |
4-8.1 . Annual TLD 4-206 -
5-1.0  Quality Control 1978 5-2 _}
5-1.1 Results of EPA Interlaboratory Compar1sons 1978 5-24 -
1

vi ~



§

" Number
{3 T 5-1.2
) 5-1.3
Ef 5-1.4

: 5-1.5
(3 © 5-1.6
= 5-1.7
5 5-1.8
Eﬁ © 5-1.9
' 5-1.10

5-1.11
. 5-1.12
5-1.13
5-1.14

5-3,1
5-4.1°
L3

Eh Number
e - 21
B o
o 3-1
R 3-2
, 3-3
3 3-4
Co 3

1
Llyns

o

.

2P 5-1.15
» 5-1.16
rg

WASHINGTON NUCLEAR PLANT #2
PREOPERATIONAL .ENVIRONMENTAL RADIOLOGICAL
.7 WONITORING REPORT 4

. MARCH 1978 THROUGH JANUARY 19, 1984
o (TABLES)

S Title
Env1ronmentaﬂ Qua11ty Control Analyses Summary 1979
EPA Intercompar1son Results 1979 ’

USDOE Qua]1ty Assessment Program 1979

s Env1ronmenta1 Quality Control Analyses Summary 1980

EPA Intercompar1son Results 1980

~USDOE Quality Assessment Program 1980

EnV1ronmenta1 Quality Control Analyses Summary 1981
EPA Intercomparison Results 1981

EPA Intercomparison Results (EMSL-LY)

USDOE Quality Assessment Program 1981

Env1ronmenta1 Quality Control Summary Report 19821

~ Environmental USEPA - Eberline 1982 .
- USDOE Qual1ty Assessment Program 1982 - .
Qua11ty Control Report - 1983 (Januany - dune) - ..

USEPA Cross Check Program Summary (Januany - June) 1983

International Intercompar1son of Environmental-
Dosimeters (U.S. Testing Data)
Sixth International Intercompar1son of

Environmental Dosimeters

(FIGURES)
Title -

REMP'Samp1é Locations Within 10 Mile Radius
REMP Sample Locations Outside 10 Mile Rad1us :
Gross Beta in Air-1982 -
Gross Beta in Air-1983
Quarterly TLDs-1982-1983
Results of Duncan Multiple Range Test-1982 TLD Data
Results of Duncan Multiple Range Test-1983 TLD Data

vii

Page
5-29

§-30
5-31 /
5-33"

. 5-34

5-36
5-38
5-39
5-42
5-43
5-44
5-48
5-50
5-51
5-55

5-168

5-172

Page
2-9

210

3-5

3-7
3-8



)

WASHINGTON NUCLEAR PLANT #2
PREOPERATIONAL ENVIRONMENTAL RADIOLOGICAL
MONITORING REPORT

MARCH 1978 THROUGH JANUARY 19, 1984
(FIGURES)

5

.
.

.

{8 .

s ~—

Number ‘ Title . Page
5-1 U.S. Testing Quality Assurance-New TLD Dosimeters . 5-166
5-2 U.S. Testing Qua]iéy Assurance-TLD Dosimeter Processing 5-167
5-3 Supply System Environmental TLD Preparation-Use- :
Evaluation Cycle : 5-170
5-4 Supply System TLD Evaluation o 5-17

o
s
¥,
X
¥
R

S

viii



[T
-

7 as

1

<ale

4

. EeEe
bl R
)‘. .

WV
LA
.

..
PR

ABSTRACT
A preoperational Radiological Environmental Monitoring

Program (REMP) was initiated in 1978 in order to provide a

"baseline of radiological data. This data will be utilized

in the future to eva}uate the imﬁact of effluent reﬁeéses |
of radioac?ivity on the surrounding environs as a result
of the operation of WNP-2, The REMP was designed to méet
both regu1$ton¥ requirements and scienti?ica11y valid

concerns.

Media which were evaluated included: air, river, drinking .

and well water, soil, river sediment, milk, produce, fish,

and direct .radiation (TLDs). A1l data are in concert wjtﬁ oo

results preVious]y published by other organizationé.aa‘%he -

Hanford Site. Generally, radionuclide concentfétioné in

sampled media are at or below the ‘detection 1imit. The

.few exceptions include very low levels of activity from

Cobalt-60, Cesium-137 and Tritium in a féw media as a

result of worldwide fa116ut’from atmospheric weapons

{

testing and/or historical Hanford Site operations.
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1.0 INTRODUCTION

ponent of verification that designed nuclear plant operating controls for
effluent releases of radioactive material are functioning as intended.
Using the guidance presented in applicable regulatory documents, the
radiological environmental monitoring program was des1gned to satisfy the
criteria for a multi-plant site and was implemented in 1978, based on
projected fuel loading in March 1980 for WNP-2. Minor mod1f1cat1ons to
the original. program have been made during the preoperational phase to
accommodate changing regulatory requirements and to ensure a smooth
transition into the operations phase program for WNP-2. The preopera--
tional phase program was initiated, on March 1, 1978, and ended in January
1984 with initial criticality at WNP-2. This report summarizes the
results of measurements from samp1es coI]ected during this period.-

’ @ A comprehensive environmental surveillance program is an important com-

The preoperationa] program of’ samp11ng and measuring rad1oact1v1ty in the
various environmental media permitted a general characterization of the
existing radiation Tevels and concentrations prior to plant operation.’
This program al'so provided an indication of the degree of natural
var1at1on in these levels and. concentrat1ons that can be expected regard-
less of p1ant operational .impacts. LA

Detailed information concerning site charadteﬁistics and environmenta1
interfaces such as geography, demography, ecology, hydrology, geology and.
meteorology, are contained in the Environmental Report-Operating License
Stage, and Final Safety Analysis Report for WNP-2 and will not be included
- . - 1in- this. report, though these interfaces were an 1mportant aspect in the
0 ., design of the radiological environmental monitoring program.
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2.0 SAMPLING PROGRAM

PN

The preoperational program was designed to provide measurements of radi-
ation and radioactive materials in specific environmental pathways and of
certain radionuclides for which the highest potential dose commitment to
a member of the public is expected to occur due to the operation of
WNP-2. The preoperational program was implemented in three stages as
indicated below: ’

-

Stage 1
Two years of sampling for: -
Direct Radiation . : it
Fish o : i
Vegetation ‘ o E T
Sediment . “ Ta

Stage 11 » R
One year of sampling for: R
Airborne (particulate) ’ SR
Milk ( Jjsotopic)

River (Surface) water
Drinking water
Ground water

Stage III .
Six :(6) months of sampling for:
‘Airborne .(iodine) .
Milk (iodine) .

The above indicated sampling period for each stage’ is the minimum allowed ;.

" per regulatory requirement. ' The WNP-2 preoperational phase program .o
exceeded ‘these minimum sampling periods in all cases, Table 2-1.0 details
the operational phase monitoring plan; with a total of Seventy-two (72)
sampling stations. A1l operational phase program sampling was imple-

mented during the preoperational phase program. Sample locations keyed

to sample type at each ‘location are graphically represented in Figure

2-1. Sample Tocations outside, the 10 mile radius of WNP-2 containment

are represented in Figure 2-2. Table 2-2.0 1ists the implementation

schedule and identifies changes. made to the program between March 1978

and January 1984. A1l sampling stations are listed in Table 2-3.0 by.

sector, radial distance from WNP-2 containment, and sample type(s).

‘Analytical contractors for the preoperational REMP were 1) Eberline
Services Division, Midwest Laboratory, Chicago, I11inois from March 1978
through June 1982; 2) Eberline Services Division, Albuquerque Facility
Laboratory, Albuquerque, New Mexico from July 1982 through June 1983; and

2-1
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3) NUS Corporation, Environmental Services Division, Radiological Labora-
tory, Pittsburgh, Pennsylvania from July 1983 through January 1984.
Dosimetric (TLD) services were contracted to U. S. Testing from March
"1978 through March’ 1982 when the Supply System Dosimetry Group, Radio-
«logical Support Services, became the primary.supplier for environmental
. TLD measurements. )

During September 1983, land use census information was updated using data
obtained from survey' questionnaires completed during the distribution of
Emergency Broadcast System (EBS) radios. The EBS radios were distributed
jointly by the Supply System Emergency Preparedness Group and the
Franklin-Benton Counties Emergency Management Organization to residents
of the area within a ten (10) mile radius’of the plant site. Tables
2-4,0 and 2-5.0 are' summaries of the results of the EBS survey questions
that were of importance in maintaining a valid monitoring program. They
indicate the Jocations of milk animals,. vegetable gardens, livestock and
residents within a five mile and a 10 mile radius from WNP-2 containment.

Sampling Methods and Procedures

To achieve meaningful and useful data from the monitoring program,
sampling methods and procedures were required which provided samples
representative of the potential exposure pathways in the-vicinity of the

plant.

During the preoperational phase of the program, samples were

collected to obtain background radiological information and to acquire
the experience with and optimization of sampling methodologies and
procedural format with respect to.site specific conditions.

- 2.1.1

2.1.2

Air Particulate and Radioiodine

Air samplers were run continuously and the filter and charcoal

cartridge exchanged weekly. The samples were collected using a
portable, Tow volume, constant flow air sampling unit. Since 1983
the sampling. units have been internally set and calibrated to
maintain a 1.5 cfm sampling flow rate. The sampling units with
air particulate filter and charcoal cartridge were placed in well
ventilated metal weather housings on elevated platforms. Glass
fiber (47 millimeter) filters were used for particulate sampling.
Activated charcoal cartridges were used to collect radioiodine
samples. The filter and cartridge were removed from the air
sample and placed in protective containers for shipping. Instru-
mentation flow rates and other pertinent operational parameters
were recorded and submitted with the samples for analysis.

Ambient Radiation Measurements

Thermoluminescent Dosimeters (TLDs) were placed in the‘field in
pairs at designated locations and exchanged on either a quarterly
and annual frequency. The dosimeters were sealed in weatherproof
containers in the laboratory and placed approximately one (1)
meter above ground level for field cycle exposure. Care was taken
to minimize exposure of the TLDs during transport to and from the
field. - o
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2.1.5

- 2.1.6

"2.1.7
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Pressurized Ion Chambers were placed in the field for a test
period beginning in September 1982, Difficulty was experienced in
maintaining the operability of these'units for time periods

~ _exceeding a few weeks.

2.1.3

Terrestrial Soil

Terrestrial soil samples of approximately 4 kg in weight were
taken once a'year. The soil samples were taken from an area of

_ about one (1) square foot to a depth of one (1) inch. Vegetation

and rocks were removed prior to sealing the containers for
shipment to the analysis laboratory.

Garden Produce

. Vegetation samples, consisting of one sample each of a typical

leafy vegetable, root crop and fruit, were collected depending on
Tocal harvest availability. ' After removal of excess soil, .
tuberous crop samples were packaged and shipped for analysis.’

Milk. ”

. Milk samples were bo]]ected semi-monthly during the summer months

when pasture feeding would be a common practice and monthly during
the remainder of the year. Prior to July 1983, samples were mixed
with an jon exchange resin to extract and concentrate any iodine
present prior to shipment. Beginning in July.1983, the milk

" samples.were preserved with formalin solution and immediately

shipped for analysis. - C L eees

Surface and Driﬁking Water .-

Monthly a]iqdots from composite (integrated grab) samples were

“taken at surface, drinking, and discharge water sample locations.

The composite sampling device was set to-collect aliquots every

forty-five (45) minutes. These aliquots were alternately dispersed -

into two large volume containers. One sample volume was acidified

.With concentrated acid, and a’one (1) gallon sample was extracted

for analysis.- A tritium sample volume (~250 ml), taken from the
second non-acidified container, was shipped to the laboratory for
composite and analysi’s on a quarterly basis.

Well (Ground) Water -

Quarterly grab samples were collected from on-site wells used to
support construction activities and to provide site drinking
water. Samples were collected after pumps had been activated for
at least 'fifteen -(15) minutes. The one (1) gallon samples were -
shipped, untreated, to the laboratory for analysis. :

2-3



2.1.8- Shoreline Sediment

2.1.9

2.2 Analytical Procedures and Ca1cu1ationa1 Mode1s

Shoreline area sediment samples were collected twice a year.
Samples were scooped from just below the river's surface near the .
shoreline in areas of sediment deposition. Large rocks and

foreign material were removed from the sample prior to packaging éﬂ

and shipping for analysis. :

Fish . ' : e . _ by
sk

Fish samples were collected twice avyear. Salmonoids were
‘collected from the Ringold Fish Hatchery on the Columbia. River and

the Lower Granite Dam on the Snake River. Other fish species were ' -

collected by electroshock technique. Fish were cleaned and - . . .. =%
filletted prior to freezing in preparation for shipping to the R
1aboratory for ana]ys1s. . , ) i ’.5‘1

2.2.1

. positions for satisfying analytical performance standards. The
.current versions of these published manuals, copies of methods -

Ana1yticaf Procedures ' for Radiochemical Analysis, ‘NUS Laboratory

Laboratory methods, used by NUS in its radioanalytical programs

. were detailed in individual work instructions or procedures. The S

work instructions used in the Radiological Laboratory have been
drawn from published-analytical methods, including those of the
Environmental Measurement Laboratory, DOE (formerly Health and
Safety-Laboratory of the U. ' S. Energy Research and Development
Administration) and the laboratories of the U. S. Environmental
Protection Agency, which were consistent with current regulatory

published in the Regulatory Guides ‘of the U.S. Nuclear Regulatory
Commission and other government or industry-approved analytical
methods are at hand in the laboratory and were relied upon as the
basis for laboratory protocol. Al1 sample preparation and
processing methods are covered by written work 1nstruct1ons.
Procedural methods have ‘been. summar1zed in Tab1e 2-6.0.

2.2.1.1 Ca]cu]at1ona1 Mode15

Data analysis at NUS was performed on a DEC PDP 11/44 computer .g

system. High resolution gamma“spectra were analyzed utilizing /.
Spectran F,” the calciilation model developed by Canberra Indus- »e T
tries, Inc. for the analysis of Geli and HpGe spectra. The A
analysis of NaI(T1) spectra was performed with Gamma M, a program ‘
a]so deve]oped by Canberra Industries, Inc.

w '."n
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2.2.2

The programs used for the computation of results, errors and LLDs
for non-spectrometric analyses were written inhouse and are docu-
mented as required.

Activities, errors and LLDs are calculated as follows:

Sample Counts - Background Counts

Activity = ime*Aliquot Size*vie ficiency*Decay Factor
Error(2S)= 2*SQRT (Sample Counts + Background Counts)

2.22*Time*ATi1quot Size*Yield*Efficiency*Decay Factor
LLD = - 4,66*SQRT (Background Counts)

Z.2ZFTime*Aliquot Si1ze*vield~Etiticiency*Decay ractor

NOTE: These:equations are expressed in terms of computer notation.

A1l results are reported in units of picoCuries per aliquot size.
Individual terms are defaulted to unity as appropriate. For the
calculation of SR-89, the count rate of-.SR-90 is subtracted after
correction for differences in counting efficiencies as well as
Sr-90 and Sr-89 decay and ¥-90 ingrowth, Table 2-7.0 summarizes
the NUS analytical sensitivities. ‘ ,

Analytical Procedures for Radiochemicai Analysis for Eberiine
Services Division

Prior "to July 1983, Eberline Services, a division of Thermo Muclear

. Corporation was the ana]ytica] contractor for, the preoperational

REMP. Sample analysis during the tenure of service by Eberline was
directed by procedural methods equal to, and in most cases, identi-
cal with, those of the USDOE, Environmental Measurements Laboratory
Procedures Manual (EML- 300/HASL 300) or those of the U.S. Environ-
mental Protection Agency. General procedural methodologies and
routine anaiyticai sensitivities are discussed below.

*2.2.2.1 Ana1yt1ca1 Detection Limits and Count Rate

Since the principle known uncertainty in environmental radiological .

analysis is sample count rate, the data reported by Eberline pre-
sents an error term that was based on this uncertainty factor.

This uncertainty was calculated by. standard methods and reported at
the 95 percent confidence level (20 ) if the result was greater
than the Lower Limit of Detection LLD, as défined in "Detection
Capabilities for Environmental Sample’ Ana1y51s“, Table 3 of
Regulatory Guide 4.8 and Table 2 of the Radiological Assessment
Branch, NRC, Branch Technical Position, Rev. 1, 1979. .

Table 2-8.0 of this report reflects the: current LLD values, specified '
by Plant Technical Specifications. Contractura] changes in 1982
required the vendor to report actual calculated LLDs instead of the
“Detection Capability" value reported previously,- The actual LLD
was procedurally established as "that concentration which is 3

times the standard deviation erroriof the average concentration in

a blank or background sample".

.
3
by
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,252.2.5 Soil or Sediment

A TE IXY

2.2.2.2 Air Particulates’

Gross beta concentrations were measured with low background (aas
flow proportional and/or Gieger) counting systems with anti-
coincidence background suppression. The routine detection Timit.

~ (LLD) was 0.002 pCi/m3 for gross beta or gross alpha based on a

minimum sample volume of 300 m3/week.

Gamma isotopic analyses were performed with germanium detectors
with a routine lower detection limit of about 0.05 pCi/m3 for
most gamma emitters for single filters and about 0.01 pCi/m3 for
monthly composite samples.

2.2.2.3 Radioiodine -

The charcoal cartridges used were the TEDA-impregnated type:
Iodine was extracted from the charcoal, chemically separated, and

counted as Agl using wide béta or low beta counters which yield an -
LLD of 0.1 pCi/m3, u .

2.2:2.4 D;inking, Surface and Ground Water

Gross beta analysis of water samples was performed by evaporation ~

of a measured aliquot’of the sample, acid digestion, p1anchetting;l,'

of the processed sample and radiometric assay by low-level beta .-

counting with an LLD of 0.5 pCi/1.. Tritium analysis was performed °

on all water samples to the ‘required LLD of 1060 pCi/1 by liquid -

scintillation counting. Gamma isotopic analysis was performed .-~

using germanium detectors with a routine LLD of 25 pCi/1 per gamma
emitting radionuciide.

LY

Samples were oven-dried and results reported based on dry weight.
Gamma emitters were measured with germanijum detectors.with an LLD
as specified. The analysis.for Sr-89 and Sr-90 was, performed on
ashed samples using a strontium chemical yield and-two-separation
technique (EML Procedures Manual 1982, E-Sr-01).

2.2.2.6% Vegetatioﬁ/Garden Produce or Fish

Measured amounts of these types of samples were analyzed for ‘gamma ~"- =
emitters by gamma spectrometry with counting times adjusted to pro- -

vide LLDs at least as sensitive as required for the appropriate
sample type. Analysis‘for Sr-89 and Sr-90, if performed, was on
ashed samples using a strontium chemical yield and two-separation
technique. g ‘ .
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2.2.3

2.2.2.7 Milk

The determination of I-131 in fresh milk was based on anion
exchange removal of the I-131, followed by radiochemical purifica-
tion and low background beta counting. The LLD was 0.2 pCi/1 or
better and the overall accuracy at 0.5 pCi/1 was + 25 percent or
better at the 95-percent confidence level. Gamma emitters in milk
were measured with germanium detectors. The analysis for Sr-89 and
Sr-90, if performed, was on ashed samples using a strontium
chemical yield and two-separation technique.

Ambient Radiation Dosimetrics

2.2.3.1 Supply System Environmental TLDs

The responsibility for ambient radiation dose measurements ‘resided
with the Radiological Programs ‘Group, the Supply System's Support
Services Directorate. The Radiological Programs Group has been .
providing this in-house service since January 1982. The field
dosimeters are a Teledyne CaSO4:Dy phosphor sandwiched between
layers of teflon. The teflon-phosphor laminate (TLD card) is
approximately 32 mm X 45 mm X 0.5 mm in size with eight (8) possi-
ble readout areas per TLD card (4 primary and 4 backup readout
areas). The TLD card is packaged for field use in black plastic
inserted into a Teledyne (film-badge style) holder and further
sealed and wrapped in aluminum foil, double bagged in plastic and
placed in a cloth type pouch for field placement. Control and trip
dosimeters are identically packaged and handied to assure- proper
evaluation of field cycle exposure. -Figures 5-3 and 5.4 provide
additional information relative to TLD evaluation. -

2.2.3.2 U.S. Testing Dosimetry Service

Prior to thé development of the Supbly System's ambient radiation
dose measurement system, the TLD service was contracted to U.S.
Testing Co., .Inc., Richland Division. - The TLD material used by

U.S. Testing was TLD-700. The-variability in radiation sensitivity °

amongst the TLD chips was + 2%.at 1o°. Each dosimeter card had
four (4) TLD chips enclosed. Each chip in the dosimeter card was
individually calibrated and processed for evaluation by an auto-
matic computer controlled card reader. The TLD cards were sealed
in teflon film and packaged for field distribution similar to the
method used currently by the Supply System. For-additional
information relative to the handiing and evaluation of the UST
TLDs, refer to Figures 5-1 and 5-2. .

2.2.3.3 Supply System Pressur%zed Ton Chambers

Placement of three (3) pressurized ion chambers (PIC) was consis-
tent with the requirements established by the State of Washington
Energy Facility Site Evaluation Council. _The Supply System began
operation of the PIC units in September of 1982 as indicated in
Table 2-2.0, with field placement and monthly exchange of strip
chart and cassette data tapes for review and evaluation. The strip
charts were visually scanned against a predesignated scale, noting

2-7




any apparent anomalous readings. Data on the cassette tapes, how-
ever, was never successfully processed and entered onto the Supply
System's Prime computer. Continuous operation of the PIC units was
not achieved due to the high mechanical failure rate and apparent
high susceptibility to AC power supply transients. The PIC units
were removed from the field and retained for use in situations
requiring only short term monitoring.

2.3 .Operational.Phase Nonroutine Reporting Requirements

Table 2-9.0 identifies specific radionuclide concentrations for environ-
.mental sample media that form the basis of a 1imiting condition for plant
operation, as prescribed by Plant Technical Specifications. Consistent

with these requirements, a nonroutine report will be issued to the
Nuclear Regulatory Commission and the Washington State, Energy Facility’
Site Evaluation.Council if the level of radioactivity, as the result of
plant effluents in an environmental sampling medium at a specified loca-
tion exceeds the reporting levels (Table 2-9.0) when averaged over any
calendar quarter. When more than one of the radionuclides in Table 2-9.0
are detected. in the sample media, the special report is issued if:

Concentration (1) 4 Concentration (2)
Reporting level (1) = Reporting Level (2)

+ * * L] 021.0

‘When radionuclides (other than those in Tible 2-9.0) or a_gamma dose are
determined .to be the result of plant effluents, the report is issued if -
the potential annual dose to a member of the public is equal- to or greater
than..the 1imits summarized in Table 2-10.0, as prescribed by Section .
3/4.11 of the Plant Technical Specificatfons. . .

A nonroutine report is not required if the measured level of radioactiv-
1ty is not the resu1t of plant effluents.

Spec1a1 action 1eve1s such as noted in Table 2-11. 0 vere established as
guidance to ensure that anomolous or unusual analytical result(s)
initiate prompt evaluation. 1In general these action levels were
established at approximately 25% of the above required reporting levels
for the operational program. Corrective actidns taken subsequent to this
initial evaluation should ensure that the Table 2-9.0 reporting 1eve1s
will not be exceeded as a result of routine pIant operation.
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- TABLE 2-1.0

. Sampling and
Collection Frequency

b

RADIOLOGYCAL ENVIRONMENTAL MONITORING PROGRAM PLAN

- Type and Frequency]

of Analysis

- Sample Location Code

a. Particulates and 1, 4-9, 21, 23, 40,

Sample Tygelz

AIRBORNE -
radioiodine
(6/12)

b. Soi110
(0/5)

. DIRECT RADIATION

a. TLD4
(34/56)

b. prctl
(0/3)

WATERBORNE

a. Surface/ .
Drinking Water6

(3/4)

b. Ground Water
(2/3)

c. Sediment from
shoreline

(1/2)

48, and 57

9,1, 7, 21, and 23

1-9, 10-25, 40-47,

49-51, 53-56, 15-165 -
.1, 21, and 23

26, 27, 28 and 29

31, 32, and 52

33 and 34 .

" Continuous sampling

-

Weekly collection

-

Annually .

Quarterly, annually

.. Continuous recording,
. monthly tape exchange

Composite a]iquots5
monthly

Qﬂartgrly

Semiannually

Partgculate: Gross .
eta<, wge y; gamma -
isotopic? quarterly .
compositeé (by location)

Gamma isotopic3

Gamma, qﬁarterly aata
review

Gamma, monthly data
review

’ mhamma‘isotopic3,

Gross Beta; Tritium
quarterly composite

Gamma isotopic3 and
tritium, quarterly

GammaAisoiopic3
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TABLE '2-1.0 (Contd. )

(12) . ] Sampling and 1 Type and Frequency]
Sample Type _ Sample Location Code. Collection Frequency of Analysis
4.  INGESTION F S
‘ a. Mk’ 9, 35, 36, and 40 Semimonthly -during Gamma isotopic3
. grazing season, - Todine-131
-monthly at other times T
b. Fish8 30, 38, and 39 ~  Seasonal;or ' Gamma isotopic3
) Semiannya{]y -
c. Garden Produce® 37 and 9 ‘ uMon%h]y during growing Gamma {sotopic3 -

+ season in the Riverview
area of Pasco and a
control near Grandview

-

Sample locations are graphically depicted in Figufés 2.0-1 ahd 2.0-2,

Tpeviations are permitted if samples are unobtainable -due to hazardous conditions, seasonal
availability, malfunction of automatic sampling equipment, or other legitimate reasons., All devia-

-, tions will be documented in the Annual Radiological Environmental Monitoring Report.

‘Q*.‘zParticulate sample filters will be analyzed for gross beta after at least 24-hour decay. If
gross beta activity is greater than 10 times the mean of the control sample, gamma isotopic analysis
should be performed on the individual sample. - ' .

3gamma {Ebtqpic means identification and quantification of gamma-emittiﬁb radionuclides that
may be attributable.to the effluents of the facility. . .

4TLD refers to thermoluminescent dosimeter. For purposes of WNP-2 REMP, a TLD is a phosphor
card (32mm x 45mm x 0.5mm) with eight individual read-out areas .{four main dosimeter areas and four
back-up dosimeter areas) in each hadge case. TLDs used in REMP meet the requirements of Regulatory
Guide 4.13 (ANSI N545-1975), except for specified énergy-dependence response, Correction factors
are available for energy ranges with response outside of the specified tolerances. TLD stations
1S-16S are special interest stations and are not included amongst the 34 routine TLD stations
required by Plant Technical Specification, Table 3.12-1. . -
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_ _TABLE 2-1.0 (Contd:)

5Cémposite samples will be collected with equipﬁént which is capable of collecting an aliquot
at time intervals which are short relative to the compositing period.

6station 26, WNP-2 makeup water intake from the Columbia River, satisfies program require-
ments for an upstream surface water-and drinking water control sample. Station #28, 300 Area sample _
satisfies the requirements for.downstream surface water and drinking water. Drinking water samples
are not routinely analysed for I-131 from a two week composite. Two week composite sample analysis
is initiated when the dose calculated for the consumption of water is greater than 1 mrem per year
maximum organ dose using ODCM methodology and parameters. ’

TMi1k samples will be obtained from farms or individual milk animals which are located in
sectors with high calculated annual average ground-level D/Qs. and high dose potential. Routine milk
samples are collected in areas of high dose potential instead of within § km because of location of
milk animals. - If Cesium-134 or Cesium-137 is measured in an individual milk sample in excess of 30
pCi/1, then Strontium-90 analysis should be .performed. ..

BThere are no commercially important species in the Hanford reach of the Columbia River.
Most recreationally important species in the area are anadromous, primarily salmonoids. Four fish
sEecimen will normally be collected by electrashock technique in the vicinity of the plant dis-.
charge (Station 30). If electroshocking produces insufficient fish samples, anadromous species may -
be obtained from a catch pond at.Ringold Fish Hatchery (Station 39). . ] -

9Garden produce will routinely be obtained from farms or gardens using Columbia River water .
for irrigation. One sample of a root crop, leafy vegetable, and a fruit should be collected each
sample period if available. The variety of the produce sample will be dependent on seasonal

availability.
105011 samples are collected to satisfy the requjrement§ of the Site Certification Agreement
(SCA), Wnp-2. : v
nPressilrized Ion=Chambers-(PICS) are _instruments for measuring and recording dose rate con- ; -

tinuously. The three PICs are a part of a special two-phase, two-year monitoring program for the
Energy Facility Site Evaluation Council. . -

) 121he number in parentheses for each sample’ type indicates the ratio of Radiological Environ-
mental Technical-Specification (RETS) sample locations to total number of sample locations currently
being monitored in the surveillance program. . : ?

o
]
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Sample Tygé,
DIRECT RADIATION
TLDs

PICs

SOIL

AIR PARTICULATE

AIR IODINE

SURFACE/DRINKING WATER

GROUND WATER

SEDIMENT

FISH

GARDEN PRODUCE
MILK

TABLE 2-2.0
REMP_ SAMPLE IMPLEMENTATION

. Total Number

of Locations Implementation Status
24 3/78 Exclusion Area TLDs
(multiple plant site)
32 . 3/82 4-5 mile radius
32 5/82 Relocate .Stations 21 ‘and 23
49 ' 4/83 Restricted area WNP-2
" 56 - 9/83 RETS committment
3. 9/82 1st field placement

9/82 2 units damaged by .
apparent lightning strike,
repair status ’

11/82 2 units in field
12/82 1 unit in field

3/83 A1l units repair status
4/83 2 units in field

7/83 Al1 units repair status

1/84 1 unit in field

2/84 2 units in field

3/84 A1l uhits repair status

5 . 5/78 1Tst samples .
5/82 Two station locations moved

5 3/82 1st filters collected
6 . 8/82 Additional station(s)
9 9/82 Additional station(s)
10 1/83 Additional station(s)
1 . 2/83 Additional station(s)
12 11/83 Additional station(s)
10 : 1/83 1st charcoals collected
12 ‘ 11/83 Additional station(s)
2 4/82 Drinking & Discharge
3. 5/82 Drinking ’
4 v 9/82 Drinking/Surface

: - 1/80 1st routine collection
3/82 Additional station(s)

5/78 1st collections

6/78 _1st collections

- 3/82 analysis

1
3
2
2 ' 4/78 1st coliections
2
4
4 1/83 1I-131 analysis

2-14
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TABLE 2-3.0

REMP SAMPLE LOCATIONS BY SECTOR

SECTOR1 STATION DISTANCE3 SAMPLE TYPE2
MILES METERS
N (1) 52. . 0.10 161. GH
1-s 0.30 483, TLD
47 0.50 805. TLD
57 0.75 1201, " AP/Al
18 - . 1.10. 1770. TLD
53 "~ 7.50 12068. TLD
NNE (2) 2-S 0.40 644, LD
2 1.80 2896. TLD
54 6.50 10459, TLD
NE  (3) -5 . 0.50 805, TLD
19 1.80 2896. TLD
48 4.30 6919. AP/AI
6 . .40 7562, ° T
ENE  (4) Y. S 0.40 644. TLD :
' o e 1.50 2414, AP/A1/SO/
_ TLD/PIC
20 1.90 3057. TLD
1 "0 3.10 4988, TLD .
45 4.20 6758, TLD . -
44 5.70 " 0171, TLD
35 _10,50 16895. MI
. 33 * 3,60 v 5792, SE
2-15



TABLE 2-3.0 (Cont'd)
REMP SAMPLE LOCATIONS BY SECTOR

SECTORT STATION DISTANCE3 _ SAMPLE TYPE2

MILES. METERS |
E  (5) 5-S 0.40 644. TLD
31 1.1 1770. GH
2 . - 1.2 © 1931, . 6N
‘22 2.10 . 3379, TLD
10 . 3.10 4988. TLD
26 3.20 . 5149, P
27. . 320 5149, DW
- 43 5.70 97, . LD
30 3.30 5311, FI
38 26.50 42649. F1
ESE (6) t6-s T 0.40 " oeas. TLD
51 2.10 3379, TLD
23 3.00 4827. . AP/AL/SO/
o , © TLD/PIC
8 . 4,76 . 7562.° AP/AL/TLD.
42 5.60 9010, - TLD
36 ©7.20 11585, oM
5 7.70 12389. AP/AL/TLD
34 3.50 5632 SE
SE < (7) 7-5 '0.50 85, T
C 24 1.90 3067, TLD
3 2,00 3218. TLD
41 : 5.80 9332. TLD
s0- 6.40 10298, AP/AL/MI/TLD

2-16
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REMP SAMPLE LOCATIONS BY SECTOR

- TABLE 2-3.0 (Cont'd)

4 SECTOR1 STATION DISTANCES SAMPLE™ TYPEZ " " -
- MILES METERS
T T ssE (8) ' g-s 0.70 1126. TLD -
25 1.60" 2574, TLD
55 7.00 11263. < TLD
28 7.40 11907. PY
4 9.30 14964, AL/AP/TLD
29 11.00 17699. PW
i 37 16.00 25744, GP
s (9) 9-$ 0.70 . 1126. TLD
1 1.30 ° 2092, AP/A1/S0/
_ TLD/PIC
6 770 12389, AP/AI/TLD
SSW  (10) 10-S 0.80 1287. T
n 50 1.20 1931. TLD, -
ﬁ 56 7.00 11263, TLD
' SSH (11) 11-$ 0.74 1126. I 0
13 1.40 2253, TLD
WSW  (12) i2-s 0.50 805. B R
' 14 140 2253, TLD - -
94 30.00 48270, AP/AI/MI/GP/
TLD/SO
W (13) 13-S 0.50 805. TLD
: 15 . 1.40 2253. TLD
WM (14) 14-S 0.50 805. TLD
- 16 1.40 2253, TLD
7 2.70

2-17
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TABLE 2-3.0 (Cont'd)
REMP SAMPLE LOQCATIONS BY SECTOR

SECTOR? STATION DISTANCE3 SAMPLE TYPEZ
, o MILES METERS :
NW (15) 15- 0.50 ., 805. .. TLD
49 1.20 1931. TLD
NNH. (16)° 16-5 . 0.40 © 644,  TLD
7. 77 . 1.20 1931, TLD
12 " 6.10 '9815. TLD
1 The area in the vicinity of the WNP-2 plant is §éparated into 16 separate

sectors for reporting purposes. The 16 sectors cover 360 degrees in
equal 22.5 degree sections, beginning with Sector ] (N) at 348.75 to

11.25 degrees cont1nu1ng clockwise through Sector 16 (NNY).

Samp1e Type Key' TLD Thermoluminescent MI - Milk

Dosimeter
AP - Air Particulate . PW - Potable Water
) . (drinking/surface)
Al - Air Iodine GW - Ground Water
SO0 - Soil DW - Discharge Water
SE - Sediment GP - Garden Produce .
FI - Fish PIC - Pressurized Ion Chamber

Distances are estimated from map positions for each location as a radial
distance from WNP-2 containment.

The Station #9 designation is for the Sunnyside-Grandview Control Area
and is actually 3 separate locations within a few miles of each other
(#9-A for TLD/AI/AP/SO #9-B for GP, and #9-C for MI) all W1th1n 30 35

- miles of WNP-2,

2-18
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TABLE 2-4.0

Direction*

Dairy Animals
3 1) Cows
2) -Goats

Meat Animals

R 1) * Beef

::3' 2)  Sheep

p 3) Other

e (POU]try’
N other)

- Vegetable Gardens
N (2§Q m2)

ek ’

L *

Mifége**

ORI ONNO

oSS
N et e N et 1

1983 LAND USE CENSUS WITHIN FIVE (5) RADIAL MILES OF WNP-2

‘ Class of Observation

Numbers

Direction for each location is identified according to meterological
sectors (16 different, 22.5 degree compass sections with due north
bisecting the 1st 22.5 degree sector, 348.75 to 11.35 degrees).

**  Distances are in miles, radial distance from WNP-2 containment as

@ﬂ

E
3]
S

estimated from map positions for each location.
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N
Resident 7:6M
Gareenw ; 7.9
Cow(s)**: . 9.4
Goat(s) i .-
Dairy ,‘ -
Livestock 9.2.

(beef, sheep)

e

6.0

7.9

7.9

9.0

NE

4.4
4.4
6.4

9.4

6.0

ENE
4.0
4.0
7.0
5.4

4.0

E

4.3 .

4.5
4.8

4.5

TABLE 2-5.0
DISTANCES FROM WNP-2* TO NEAREST POINTS OF INTEREST WITHIN 10 MILE RADIUS

ESE

4.2
4.5
7.3
7.3
7.3

SE
4.8

5.’4;
6.0

9.7
5.0

SSE

1.5
7.5

8.0

3
9.5

SsH

1.5

1.5

8.1

9.0

. sw

u .

* DISTANCES ARE IN MILES, RADIAL DISTANCE FROM WNP-2 CONTAINMENT AS ESTIMATED FROM MAP POSITIONS FOR

EACH LOCATION.

1983 Survey Information

**  The one (1) cow in the E sector at 4.8 miles is not to be a continuous milker, therefore not a viable
sampling location at this time.
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SAMPLE TYPE AND ANALYSIS-

TABLE 2-6.0
. ANALYTICAL METHODS

T VEER Bl BT
;

% * NUS RADIOLOGICAL LABORATORY

PROCEDURE" MANUAL
~REFERENCE -

Airborne - Particulates (AP)

Gross Alpha
Gross Beta
Ge(Li) gamma isotopic

Airborne lodine (C)

Todine-131 |
Milk (M)-Nearest Prbducers

Todine-131 (Low Level)

Strontium-89
Strontium-90

Ge(Li) gamma 1isotopic

P0.5.2,15,51
P0.5.2.15.51
P0.5.2.15.51
P0.5.2.15.52

P0.5.2.15.40

P0.5.2.15.31; 33; 37; 38

PO.5.2.15.31% 33; 37; 38

P0.5.2,15.60; 61

ANALYTICAL PROCEDURES

Gas proportional counting in planchet

Gas proportional counting in planchet '

Compress to standard volume and GelLi count
Nal (T1) spectra

Ion exchange;rliquid-liquid extraction
and mount for beta-gamma coincidence
counting .

TCA separation; nitréte reprecipitations;
yttrium milkings; proportional counting

TCA separation; nitrate reprecipitations;
yttrium milkings; proportional counting

Geli count of standard geometry

e B Tl
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TABLE 2-6. 0 (Continued)

PROCEDURE MANUAL
SAMPLE TYPE AND ANALYSIS , REFERENCE

River Water (UR)

Suspended - Gross Alpha P0.5.2.15.10 .
Suspended - Gross Beta P0.5.2.15.10 -
Dissolved - Gross Alpha . P0.5,2.15.10 '
Dissolved - Gross Beta P0.5.2.15.10
Strontium-89 . P0.5.2.15.32; 33; 37; 38

N

1 L,

n - . .

™ . .- S
Strontium-90 P0.5.2.]5.32;_33; 37; 38
Tritium (H3) P0.5.2.15.23
Ge(Li) gamma isotopic P0.5.2.15.60; 61 °

Vegetation-Feed and Forage-Hearest
Milk Producers (FH)

Strontium-89 ; P0.5.2.15.30335;36337;38
Strontium-90 P0.5.2.15.30;35;36;37;38
Ge(L1) gamma isotopic P0.5.2.15.30; 60

SO e U S EARE N Sl SN 3522 U] IR S I | ;" | PGS S SACo0 R U,

ANALYTICAL -PROCEDURES

- Filtration and evaporation, transfer to

stainless steel planchet, proportional
counting ;

Carbonate precipitation, nitrate repre-
cipitatons and yttrium milkings, propor-
tional counting of strontium carbonate
and yttrium oxalate -

Distillation and liquid scint111ation
counting

GeLi count of standard geometry °

Ash, acid, dissolution, nitrate reprecipi-
tations and yttrium milkings, propor-
tional counting of strontium carbonate
and yttrium oxalate

"Dry, mount in standard geometry and Geli

count

————
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TABLE 2-6.0 (Continued)

- PROCEDURE MANUAL . n
SAMPLE TYPE AND ANALYSIS REFERENCE . . & ANALYTICAL PROCEDURES

Aquatic Biota-Vegetatfon {VA)

Gross Beta y . P0.5.2.15.30; 15 Dry; hsh, moﬁnt with stainless steel -
) o p]anchet and count in proportional:countér
Strontium-89 . P0.5.2.15.30§35;36;37;38 Dny, ash, acid dissolution, nitrate

reprecipitations, yttrium milkings, count
strontium carbonate and yttrium oxalate
in proportiona] counter

Strontium-90 - P0.5.2.15.30;35;36337;38 "

Ge(Li) gamma isotopic " P0.5.2.15.30; 60 © . Dry, mount in standard geometry and GeLi
ro ] count
1 . .
i Vegetation-Food and Feed Crops (FF)
Gross Beta ’ P0.5.2.15.30; 15 Dry, ash, mount in stainless steel
. . planchet and count on gas proportional
counter :
Strontium-89 ’ P0.5:2.15.30;35;36;37;38 Dry; ash, acid dissolution, nitrate

reprec1p1tat1ons yttrium milkings, gas f
proportional counting of strontium
carbonate and yttrium oxalate

Strontium-90 P0.5.2.15.30;35;36;37;38 .=:3 "

Ge(Li) gamma isotopic ) ~ P0.5.2.15.30; 60 Dry, mount in’ standard geometry and GeLi
| count )
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SAMPLE TYPE AND ANALYSIS

Vegetation-Garden Crops (FG)

Gross Beta

Strontium-89

Strontium-90

Gé(Li)_gamna isotopic

Background Radiation. (TLD)

Gamma Exposure (Net)-mR

Ground water (WG)

Gross Alpha

Gross Beta
Ge(Li) gamma isotopic
Tritium (H3)

[

TABLE 2-6,0 (Continued)

PROCEDURE MANUAL -
~REFERENCE

P0.5.2.15.3-; 15

P0.5.2.15.30;35536337;38

P0.5.2,15,30;35;36; 37 38 )

PO 5,2.15,30; 60
P0.5.2.15.49

P0.5.2.15.10
P0.5.2.15.10 |
P0.5.2.15.60; 61
P0.5.2.15.60; 61 .

ANALYTICAL PROCEDURES

Dry, ash, mount in stainless steel
planchet and count on gas proportional
counter .

Dry, ash, acid dissolution, nitrate

reprecipitations, yttrium milkings, gas
proportional counting of strontium
carbonate and yttrium oxalate

:Dry, mount 1n standard geometry and GeLi
. count

-
Teledyne RGD-2, Calcium sulfate (Dy)
dosimeters

Evaporation, transfer to stainless steel

-planchet, dry and.count. with gas propor-

tional counter

GeLi count of standard geometry

-
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SAMPLE TYPE AND ANALYSIS
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TABLE 2-6.0 “(Continued) k . B

PROCEDURE MANUAL
—__ REFERERCE

Aquatic Biota-Fish (FI)

AGross Beta
N

Strontium-89

- Strontium-90

Ge(Li) ganma isotopic. -

P0.5.2.15:30; 15

P0.5.2.15,30;35;36;37;38

P0.5.2,15.30335336337;38
P0.5.2.15.30; 60

AMALYTICAL PROCEDURES

Dry, ash mount with stainless steel
planchet and count in proportional counter

Dry, ash, acid dissolution, nitrate
reprecipitations yttrium milkings, count
strontium carbonate and yttrium- oxa1ate i
in proportional counter

a

Dry, mount in standard geometry and GeLi
count



TABLE 2-7.0
LT ; NUS Ana]ytical Detectfion Limits

.
. o
Ty

BRI Radiologica] Environmenta1 Monitomng Program (REMP)
T ‘. (Page 1 of 2)

N LN ) Analysis

Media LT " Required  Sensitivity
Airborne ' Gross Beta (1) - .01 pCi/m3
Particulate Gamma Spectrometry (2) (3)
Airborne Iodine | L I-131 - “ .07 pCi/m3
Soil .o . Gan;ma Spectrometry ‘ (4) -
Sr-90 (4) ; 150 pCi/Kg (dry)
}‘ River Water Gamma Spectrometry o (3)
no Tritium - 500 pCi/1
n ) . N
a Drinking Water Gamma Spectrometry i (3)
: Gross Beta . 4 pCiNn
Tritium 500 pCi/1
} Sr-90 (5) - 2 pCi/l
| Ground Water Gamma Spectrometry : (3)
| : Tritium . 500 pCi/1
i . * ‘ -
‘ Sediment Gamma Spectrometry . (3)
1 Fish o . Gamma Spectrometry . (3)
Fruits and Vegetables . Gamma Spectrometry - . (3)
Milk ' Garma Spectrometry i (3)
, * 1-131 - 1 pCi/1 +

B

- " " : . e ., 5 3 = ‘A-’ "n"‘f'?.“
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(1)

(2)

(3)

(4)

(5)

L2-2

TABLE 2-7.0 (Continued)

If the gross beta activity is greater than.ten .(10) times the yearly mean of the control sample,
gamma analysis should be performed on the 1nd1v1dua1 sample.

Gamma Spectrometry means the 1dent1f1cat10n and quantification of gamma-emitting radionuc]ides that
may be attributable to the effluents from the facility.

Detection 1imits for gamma spectrometry meet or exceed those requifed for gamma emitting isotopes in
Table 2.8-0, except that the sensitivities for I-131 in milk and water are assumed to be by
rad1ochem1ca1 methods. '

Individual soil samples will be analyzed for Sr~90 if the gamma results for the sample are greater
than ten (10) times the mean of the control. "

If the gross beta activity 1n the vater is greéter than ten (10) times the méan of the previous

three months activity level for.the specific Tocation or greater 8 pCi/1 for an individual location,
Sr-90 will be performed.

iy



_TABLE 2-8.0
DETECTION CAPABILITIES FOR ENVIRONMENTAL SAMPLE ANALYSIS -
LOMER LIMIT OF DETECTION (LLD)

WATER  AIRBORNE PARTICULATE FISH MILK  FOOD PRODUCTS SEDIMENT
ANALYSIS (pCi/L) OR GASES (pCi/m3) (pCi/kg, wet) " (pCi/L) (pCi/kg, wet) (pCi/kg, dry) .
Gross beta 4 1 xllo"2 “ .
H-3 2000* :
Mn-54 15 - 130 . .
Fe-59 30 S 260 : -
Co-58, 60 15 30
>  In-65 30 260 . -
8 Zr-95 30 el
Nb-95 15 S ,
1-131 7 x 1072 1 S R
Cs-134 19 551072 - 130 150 150
Cs-137 18 6.x 707 s e 80 180
Ba-140 60 G 060
La-140 15 S © 15

*If no drinking water pathway exists, 5 valve of 3,000 pCi/L may be used.

This table is the current Ltb, REMP analytical values presented by the WNP-2 Plant Technical
Specifications. : ’

-
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" TABLE 2-9,0
REPORTING LEVELS FOR RADIOACTIVITY CONCENTRATIONS.IN ENVIRONMENTAL SAMPLES(2)

-

WATER AIRBORNE PARTICULATE. . ' FISH . MILK FOOD PRODUCTS "

ANALYSIS __(pCi/L) OR GASES (pCi/m’) - E‘(pc1/kg, vet) (pCi/L) (pCi/kg, wet)
H-3(1) -2 x 104 - %
Mn-54 . o1x108 - 3x10t
Fe-59 4 x 102 : S 1 x 108
Co-58' 1°x 103 | e 3 x 104

" Co-60 3Ix12 . 1 x0b -
Zn-65 3R : © 2x 10t
Zr-Nb-95 4 X 102 o ‘ ) ]
1-131 2 - 0.9 : T 1 x 102
Cs-134 30 : 10 . 1x103 60 1 x 109
Cs-137 B I 20 2 x-103 ) . 2x108

_Ba-La-140 2 x 102 : . . 3 x 102

FY

(1) For drinking water samples. The value given is the 40 CFR Part 141 value, If no.drinking water
pathway exists, a value of 30,000 pCi/L is used, Lo s . :

(2) For radionuc]ideﬁlother than those listed above or for a‘detectéd.gamma dose greater than the
control results or due to plant effluents, the reporting levels are presented according to annual
Dose/Dose Committment. A summarized listing of these values is presented in Table 2-10.
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TABLE 2-10.0 .

!

DOSE/DOSE COMMITMENT LIMITING CONDITIONS
RADIOACTIVE EFFLUENTS

——

L4

@

DOSE OR DOSE COMMITMENT* L
Type of . . | T
Effluent *  ‘Calendar Quarter Calendar Year . g &
Liquid to - . 1.5 mrem (total body) . 3 mrem (total body) =
Unrestricted Area 5.0 mrem (any organ) ) 10 mrem (any organ) g
.. Noble Gases 5 mrads gamma . 10 mrads gamma )
"4 at Site Boundry 10 mrads beta . 20 mrads beta &
taa Y
1-131,-1-133, H-3, 7.5 mrems (any organ) 15 mrem (any organ) gg
& Rad1onuc11de . i
Particulate -
. *
.- ) . ] ) .

* . * The dose/dose commitments summarized in this Table are detailed in Section

W

3/4.11 Radioactive Effluents, WNP-2 Plant Technical Specifications (TS).
Calculations for determining dose or dose commitment are based on
methodologies and parameters of the 0ffs1te Dose Ca1cu1ation Manual per. TS
requ1rements. h
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Media

T '.'.‘:-.Fi sh

Sedimeﬁt h

~-

Water

Any

Any

tritd 3 .':'} L i 2% A 3
TABLE' 2-11.0 i
NUS Analyticai Action Levels¥*
Analysis Levels
- Cs-137 and -134 500 pCi/Kg (wet)
K-40 - . 1200 pCi/Kg (wet)
Others . . 2500 pCi/Kg (wet)
Cs-137 and -134 1000 pCi/Kg (dry)
K-40 : NONE .
" Others 2500 pCi/Kg (dry)
-H-3. Any positive value
Any Indicator = 10X Control or
Control = 10X Indicator
I1-131 Any posiiive value

*Any confirmed result exceeding an indicated level requires prompt (within 2 days) notification by the
laboratory. A positive value is one that is above the indicated MDL.
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3.0 SUMMARY AND DISCUSSION OF RESULTS

Radiological analyses of environmental media characteristically approached
and frequently fell below the detection capabilities of state-of-the-art
measurement methods.(1) 1In this situation the analytical result is
typically reported as a less than detectable (less than, LLD, LT, <)

value and not as a numerical result or actual net concentrat1on (negat1ve,
positive or measured zero). Truncated or censored data sets occur when
LLD values are reported instead of net concentrations. Data sets with
more than 50% of the values reported as LLD values cannot readily be
evaluated by standard statistical methods. . The common practice is to
simply compute the mean and standard deviation using the LLD value and
reporting the results as biased estimates. (2) .

The preponderance of the WNP-2 preoperational phase results are LLD

values. Therefore, the statistical summaries are biased estimates of the _

" data sets as represented by a < mean value.

Tables 3-1.0 through 3-1.7 provide overall statistical summaries of the
preoperational data. Each table represents.a specific environmental
media (i.e., air, water, soil, sediment, fish, garden produce, milk and
ambient radiation). For each rad1onuc1ide reported for the specified
media, a mean value and range of report values is tahulated. These
values represent all results from all monitoring stations for all years,
,with the exception of the results for ambient radiation. During the

. early years of ambient radiation monitoring' (1978-1982), problems

occurred with the TLD methodology, resulting in-large variability within
the data set. Therefore, only the 1982 and 1983 TLD data has: been
statistically evaluated and reported in the summary tables. There is no
summary information presented for the PIC monitoring systems because of
the discontinuity of the fieéld data collected as a resu]t of the frequent
system ma]funct1ons.

Tables 3-2.0 through 3-2.8 summarize the preoperat1ona1 data by year. '
The actual data from the preoperational monitoring program are tabulated
in Section 4.0, Tables 4-1.0 through 4-8.1.

The results of the gross beta* and gamma -spectrometry ana]yses on air
particulate filters, ~.0.03 pCi/m3 (mean), were consistent with-the .
general levels reported for the Hanford environs (3, 4, 13, 14). Figures
3-1 and 3-2 represent the preoperat1ona1 gross beta resu1ts by plotting
the mean, high and Tow values from-all stations are plotted for each
collection period. - The apparently high values dur1ng the winter of 1982
were primarily due to meterological conditions causing elevated Tevels of
natural radiation being collected on the air particulate filters.
Airborne iodine-131 analyses of charcoal cartridges were all LLD values.

3-1
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Gross beta* activity in water samples was also LLD values. The tritium
( ~ 470 pCi/L (mean)) in-the water samples was essentially due to Hanford
Site operations. A tritium plume beneath the WNP-2 site was the result
of previous Hanford Separations Area processes.(15-20) The highest

- tritium activities (2600 and 1400 pCi/L) reported were in 1983 from
Stations 31 and 32, wells located at WNP-1 construction site. These
values were below the Washington State water quality standards.

Concentrations of cesium-137 and the naturally occurring radionuclides
present in preoperational phase soil samples can be compared to values
reported for the Hanford environs.(1,3-14, & 23) The cesium-137 levels
.reported were in part due to global fallout and its presence in soil
samples was neither unexpected nor unusual. '

Eoba]t-so and cesium-137 were detected in Cdlumbia River sediméﬁt samples.

The presence of some cesium-137 was expected due to global fallout. The
levels of cobalt-60 ( ~ 255 pCi/kg (mean)) and cesium-137 { ~ 287 pCi/kg
(mean)) were consistent with levels indicated for Columbia River sediments
as a result of past Hanford operations.(22-24 ' -

Naturally occurring potassium-40** was the major detectable activity
reported in milk samples. Except for cesium-137,-all other gdamma emitting
nuclides reported were at or below the established lower limit of detec-
tion. Because of the presence of global .fallout, cesium-137 is frequently
observed in milk samples at the levels measured and compares with reported
activities from Hanford surveillance.(3-14 & 26). Miik samples were also
analyzed for ijodine-131 during the last year of the preoperational phase,
No-“detectable fodine activity was recorded. :

* Total or “gross"«activify measurements havé been widely used for many years

in making environmental radioactivity measurements -because of their ease,
speed and low cost compared to analyses’ for specific radionuclides. Caution
must be taken when attempting to interpret the meaning of the results

obtained from gross activity measurement. No information on the identity of -

radionuclides is obtained and the reported calculated activity refers only

to an equivalent concentration of the selected standard calibration nuclide. "

Though Tack of radionuclide information makes it impossible to draw a mean-

ingful conclusion concerning dose, the use of gross activity measurements is

beneficial for surveying general radioactivity Tevels (if it is recognized
that the activity reported may either over- or under-estimate specific
nuclide activity). ‘

**The- majority of the naturally occurring radioactivity found on earth are

natural, terrestrial sources. Virtually everything in the world contains
trace quantities of radioactivity of terrestrial origin. At least twenty-two
naturally occurring single or non-series primordial (ie., of sufficiently
long half-1ife to have survived in detectable quantities since the formation
of the earth) radionuclides are known. Potassium-40 is one of these
primordial radionuclides and quite possibly the most important. Since
potassium is essential to life, potassium-40 is found in all living and
formerly living things. It is present to some degree in essentially all
environmental media, which makes it an excellent point of reference for the
analytical process{25), .«
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Potassium-40** was the major deteétab]e activity in the edible portion of
fish samples. All other results from the gamma spectrometric_analysis of
these fish samples were at or below the applicable detection 1limit. “

Naturally occurring potassium-40 was the only activity reported above the
applicable detection limits for all produce samples analyzed.

Environmental radiation dose rates were determined by thermoluminescent
dosimeters. The mean values for both the annual and quarterly sets of |
TLD for the 1982-and 1983 monitoring period were 0.24 mR/day. The
quarterly TLD mean values are depicted in Figure 3-3.

. Additional evaluation of the 1982-83 TLD data set indicates that there ’

was probably not a significant seasonal effect demonstrated by the
results. There was some significant station to station differences, due
to spatial and temporal influences in background radioactivity. Figures
3-4 and 3-5 display the results of the Duncan's multiple range test for
evaluation of the difference between means for 1982 and 1983 TLD data.
From the results of the Duncan statistic, it is obvious that station 46
is significantly different at the 0.050 level from other stations.
Station 8 data indicates that there is difference between it and many of
the other stations, '

SUMMARY TABLE NOTES :

The fo11owing,inf6Fmation is pertinent to the interpretation of the
summary-data in the following summary tables.

Definitions and Abbreviations:

Indicator Station(s) - Includes all sample stations for the given sample .

type, except those station(s) designated as control stations. :

Control Station(s) - Sample stations designated as controls due to their

Tocation, distance and/or area of minimal plant influence. The control

station for TLDs, milk, air particulate, air iodine, soil, and garden

produce is sample location #9. The control station for drinking/surface

water is sample location #26. The control station for fish is sample

Tocation #38. 7 -

Yr. - Year of sample collection appropriate for the given analysis.

Isotope - The fo110w}ng 1ist of codes was assigned to specific analyses
0 tacilitate computer evaluation via available processor programs, such
as SPSS (Statistical Package for the Social Sciences).




B0O - " Gross-Beta - Air_ ,
AOT - " Gross Alpha 3
BTG - - .. Gross Beta - Ground Water ] '
BTD - Gross Beta - Drinking/Surface Water _
C34 - Cesium -~ 134 o I
.C37,.. - .Cesium - 137 5
295 - " Zirconium - 95 X
N95 . - Niobium - 95
C44 - - Cerium - 144 . Lo T
. : I3 - Iodine ~ 131 . &
: : BO7 - Beryllium - 7
S M54 - " . Manganese - 54 S
: © 159 - = Iron - 59 ) ' ?
. . (58 - Cobalt - 58 : -
- C60 - Cobalt - 60
. 265 - Zinc - 65 . - | ' ks
K40 - Potassium - 40° e " =
S90 - * Strontium - 90
S89 . - Strontium - 89 ¥
B12 - Bismuth - 212, : 5
B14 - Bismuth - 214
L12 - . Lead - 212, .. -
L14 - Lead - 214 . I ~{
. R26 - Radium - 226 ) " -
A28 . - Actinium - 228 ) ”
TO8 - Thallium - 208 . i
HO3 - Tritium (Hydrogen - 3) . QA
: B40 - - ) Barium - 140 o
. ‘140 - . Lanthanum - 140 ‘ P
_ si3 . - Tin - 113 . W e '_]
Type - Indicates whether or not the result for-an analysis for a specific -
1sotope was LLD or Positive. : '%)
-J

Size - Provides information as to the number of analyses for an isotope
by type.

JNean
T o,

Mean - Mean value for the results for the indicaied isotope and type.

L1
’

Max/Min - Maximum and minimum provide the range of analytical values
reported for each analysis by isotope and type.

A

Max Station - For isotopes with positive values the sample station with
the reported maximum value is identified.

lu‘ L ) l*;:n,.]
L e w
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!IGURE 3-4 Results of the Duncan Multiple Range !!|es_,t indicating significant differences between mean da'a

collected for all stations during 1982

_ STATION | A
MEAN | STATION| 94021 6 3445110 445 5 220 7 113 11 19 23'22 18 91 43 42 24 16 12 14 17 25 41 8 15 46

0 .2096 9 ‘ : ' : 1
2127 40° i3
2225 21
.2233 6 ) . e
2260 3 . o -
2263 44 ) ) . ’
2266 51 . : .l
2267 10 . : RS
.2269 4 .. . -

2265 45 _
.2289 5 .
2310 2 .
.2343 20 ¢ . , )
.2356 7 ¢ 0

w .2372 1 . -

e 2372 13 T e -
2372 11 . e .
2374 19 . s . .
.2375 23 . ..
.2407 22 L
.2409 18 ¢ 0
2413 91 . t
.2415 43 L
2432 42 e e
.2463 24 . . e Toe e :
.2473 16 L L .
2479 12 LI L A .
.2483 14 LI N I T T B B .
2517 17 P T T T S «
2544 25 ¢ & 2 e & AL A .
2572 41 * & 8 8 4 & & & & &« a4 @
2581 ° . 8 LI I R R L T T L S R L D I B I
2606 15 - L T I R 2 T R ) : S TS S S TR S L
.2896 ’ 46 * @ . * . . - “« = 3 3 'y « e 8 . . " . - . » . ” . * . - » ~ L ) »

(*) Denotes palrs of groups significantly different at the 0.050 love!

A51NRD " " i



FIGURE 3-5 Results of the Duncan Multiple Range Test indncanng sngnmcant dlfferences between mean data
collected for all TLD stations during 1983 :

STATION
MEAN | STATION| 44765040 355 9 52151 1011 7 24513 44 23 56.14 24 49 20 16 18 19 22 1 15 17 42 25 12 41 54 B 43 53 468
‘0 2161 4
:- 2177 47
2219 6 .
.2223 50
2227 40
2234 3
.2256 55
.2264 9
.2285 5
.2296 21
2335 51 oo
2346 10 * .
2347 11 . .
.2358 7 . . .
.2364 2 . . .
.2370 45 . . .
.2372 13 . .
.2373 44 » e
@ 2376 23 . .
w2379 56
: .2383 14 v e
: .2390 24 L .
.2391 49 )
.2399 20 . e e .
2407 16 TR :
.2426" 18 e ¢ o . :
2433 19 * e o ¢
.2435 22 * e e e e
2445 1 . s @ s o .
2475 15 T ] . . . '
2482 17 . a« = . . . o a :
2484 42 « o LI e e @ .
2535 25 * ¢ & & & & & s e @ . s . M
2546 12 8 8§ & & 8 & e = e » . . " ¢ o ®
.2595 41 " & 4 » @ . e - s @ . . . O s * g e L] - . . .« ':
2602 54 _ -
2626 8 ¢ & & 4 & 4 & & * B 6 8 & 8 e 8 6 a @ . e ¢ .o » e e @ .
2644 43 o » * e @ LY - e« @ . s . . e L . e . - .« » . .
2730 53 * * % .m % « e . s & o * e . - e o o 8" & .« e . - . . . *
.2843 46 L R R I e e L N A SL T I N R ¢ & e @ * & & ¢ & & = @ * »
(*) Danotas palrs of groups significantly different at the 0.050 love! . .
851062 . ’ .o . )
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Analysis’
BOO
BO7
C34
C37
caa
131
N95
295 .

Analysis
" B40
. BTD
BTG
34
€37
C58
C60
HO3
H3G
131
159
L40
M54
N95
765
795

TABLE 3-1.0

" SUMMARY AIR SAMPLE DATA -

ALL STATIONS/ALL. .YEARS. ... =

pCi/m3 .
Mean " Maximum Minimim
0.03 0.13 e 0,01
0.07 0.09 . 7404
0.0 0.04 . 50,0014
0.0 0.04 Y 4 i70.0013
0.07 . 0.04 00,09
0.05 0.11- 70 0.0
0.002 0.004 0.0018
. 0.005 . 0.006 0.004
TABLE 3-1.1
SUMMARY WATER SAMPLE DATA
ALL STATIONS/ALL YEARS
pCi/m>
Mean Maximm - ! Minimum
50.46 300.00 " 4.00.
2.91 6.00 1.90
110.50 22,00 1.9
3.77 12.00 1.00
7.79 12.00 1.00
4.76 25.00 1.00
4.55. 13.00 0.1
433,33 800. 00 80.00
467.81 2600.00 90.00
0.31 0.37 0.27
. 12.09 93.00 2.00
25.46 160.00 3.00
4.19 16.00 1.00
5.05 29.00 1.50
8.04 27.00, 1.38
10.59 63.00 2.00
3-10°
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TABLE 3-1.2

SUMARY SEDIMENT SAMPLE DATA

T : ALL STATIONS/ALL YEARS ’Fl

DCi/m3 . "
Analysis " Mean Maximum " Minimum -
A28 635.00 - 830.00 .+ 7 440,00 . 'i
B14 570.00 880.00 350.00 &
c34 117.00 150.00 50.00 g
€37 | 286,95 560,00 50.00 . - | ]
K40 . 15535.29 . " - 24000.00 10000.00
112 ' se5.00 710.00 - 470.00
" L14 582.00 " 520.00 470.00
R26  575.00 ° 860.00 420.00
T08 . 725.00 800. 00 630.00 ,
ceo . 254.60 610.00 - - 150.00 ‘ ‘}
- : TABLE 3-1.3 '
’ ' SUMMARY SOIL SAMPLE DATA ° - ' J
. ALL STATIONS/ALL YEARS - '
- : pCi/m° ) : -}
Analysis ) .Mean . Maximum Minimum !
c37 380.28 1880.00 20.00 . =
34 65.33 150.00 20.00 '
cs8 150.00 150.00 150.00
c60 150.00 : 150.00 150.00
159 - 260,00 - 260,00 | 260.00
K40 13750.00 21000.00 7000.00 ~
M54 150.00 150.00 150.00 ‘:;}
NG5 150,00 150.00 150.00 N .
765 150.00 - , 150.00 : 150.00 . 3
95 150.00 - . 150,00 ' 150.00° _}
A28 ‘ 735.00 ° 840.00 580.00 -
B12 720.00 720,00 720.00 . 'f}
B14 ‘, 557.60 .780.00 420.00 -
12 296.00 400,00 160.00 ")
L14 658.00 780.00 ,470.00 ‘J
R26 608.00 760.00 460.00 \
T08 702.50 850.00 500.00 .

3-11 ]



Analysis
B40
c34
C37
L40
131

K40

Analysis
C34
c37
C58
c60
159
K40
M54
N95
265
795

TABLE 3-1.4

SUMMARY MILK SAMPLE DATA
ALL STATIONS/ALL YEARS

£ ;% 130,00

3-12

pCi/m3
Mean Maximum Minimum
105,50 2000. 00 14.00
3,55 14.00 0.90
3.23 12.00 0.02
33.95 * 1000. 00 _5.00
:0.51 1.00 0.09
1318.75 1700.00 1100.00
TABLE 3-1.5
SUMMARY FISH SAMPLE DATA
ALL STATIONS/ALL YEARS
. pCi/m3
Mean Maximum " Minimum
67.14 130.00 . 6.00
88.84 130.00 10.00
87.67 "7 130.00 9.00
80.56 _ 130.00 9.00
135.15 .. 260.00 30.00
3306.67 ...--.  4200.00 © 2800.00
- 86.33 - "\ 130.00 8.00
-130.00 130.00 130.00
" 131.90 .’ 260.00 20.00
130.00 130.00



TABLE 3-1.6

SUMMARY PRbDUCE SAMPLE DATA
ALL STATIONS/ALL YEARS |

“ pCi/m’

Analysis " Mean Maxi mum Minimum’
c34 49.12 140.00 - 10.00
c37 - 69.75 140,00 10.00
€58 . .. 80.45 130.00 80.00

. C60. - 80.45 - 130,00 . '80.00
K40 . . -3492.54 10000.00 2000.00
M54 ", 80.47. . 130.00 80.00
N5 | 80.45 130.00 80.00
65 . . 80.53 - . 130.00 80.00
795 80.45 " 130.00 80.00
131 _ 10561 - ©1000.00 10.00

" TABLE 3-1.7

. SWMARY TLD DATA
ALL STATIONS/ALL YEARS

QUARTERLY.

' mR/Day
Analysis Mean Maximum* | Minimum*
B T 7 S S X (R TEN
ANNUALEY > ™ " -
mR/Day
Analysis Mean Maxi mum* Mini mum*
TL 0.24 0.31 0.20

*Values from individual TL card readings.

3-13
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TABLE 3-2.0
AIR DATA SUMMARY RY YEAR

INDICATOR STATIONS

- e

3-14

SAMFLE : Hax

YR ISOTOPE  TYPE SIZE HEAN HAX . HIN STATION
1982 B0O LLD 20 < 0.0100 . < 0.,0100 © < 0.0100
1982 B0O POSITIVE 218 0,0335 *0,1300 0,0100 5
1952 C34 LLD 20 . <. 0.0170 - < 0.,0400 < 10,0100 &
1982 €37 LLD 20 . < 0.0170 < 0.0400 , . <  0.0100

~ CONTROL STATIONS .
, ' SANPLE w

YR ISOTOFE TYPE | SIZE MEAN HAX: HIN ,
1982 BOO LLD 3 .< 0,000 < 0,00000 < 0.0100
1982 B0O FOSITIVE 38 0,0242 0,0700 10,0160 -
1982 C34 LLD 3 < 0,0133 < 0.0200 + ¢ 0.,0100
1982 - €37 LLD D30 0< 0.,0133 < 0.0200 < 0,0100-



TABLE 3-2.0 (CONTINUED)

AIR DATA SUMMARY BY YEAR

INDICATOR STATIONS : ) g ]
SAMPLE _ HAX -
YR ISOTOFE  TYPE SIZE, - MEAN MAX HIN STATION -
1983 B0O = LD 19 < .0,0065 < 0,000 < 0.0050 ‘ - =
1583 B0 - POSITIVE 512 0.0197 0.0700 00025 1 =
1983 BO7 s 2 < 0,030 < 0,080 < 00300 ')
1993 B07 - POSITIVE 19 0.0589 " 0.0200 - 0.0340 . “ :
£1993  .C34 LLD 3 < 0.0059 < 0.0100 < o.00t4 J
1983 €37 LLD < 00060 < 0,010 & o.?&&;é"'f""?" -
1983 TMwp 21 < .0.0082 < 0.0200.--.< 0008
1983 13 LLD 04 < 00510 < 04100 < 00100 . J‘
T e 13 POSITIVE - 1 0.0400  0,0400 - 0.0400 2
’ 1983 N95 - LLD ‘20 < 0.0029 < 0,005 <  0.001¢ "] ‘
1983 295 LLD 20" < 0,008 < 00120 ° < 0.0 . \
CONTROL STATIONS Coe s
- g
SAMPLE ' 7 ' E
YR ISOTOPE  TYPE SIZE HEAN HAX Wi - %
1983 B0 L’ .2 < 0,075 < - 0.0100 <-m;:_:)<‘)§o- S a
1995 BOO  -POSITIVE 52 ©0.0159 0.0370 0.0031 :
1933  B07 _  POSITIVE 2" 0,0385 0,0420 - 0.0350 =
1983 €34 LLD 4 ¢ 0.0058 < 0,000 < 0.0014 -
1983 €37 . LLD 5 < 0,058 < 0.0100 < 0.0013 |
1983  C44 LLD 2 < 0.0065 < 0,070 < 00080 p
1983 I3t LLD S < 0,052 < 0.0700 - < 90,0200 ‘--
1983 N95 . LLD 2 < 0,035 < 0,003 < 9.0020 -
1983 295 LLD 2 < 0,004 < 0.0060 < .0.6030 =

3-15



TABLE 3-2.1

WATER DATA SUMHARY BY YTAT

INDICATOR STATIONS

, rCi/L -
‘ SAHFLE e it HAX
if YE ANALYSIS TYPE SIZE HEAN VS HIN STATION
'3 1980 BTG POSITIVE 3 10,68 14,33 7.82 52
~ 1980 H3G “TLLD i < 110.00 < 110,00 {110,900
iﬁ - 1980 H36 POSITIVE 3 " 230,00 330,00 9¢.¢0 52
A \ 1981° BTG LLD 1 £ 4.00 £ 4,00 £ 3400
g . - emm e sarrtem e so0te b o
3 * 198% BTG POSITIVE 3 10.16 11.30°, 8.17 o2
= 1781 C34 POSITIVE -1 1.86 1.86 1,36 52
*‘i - ’ S i 0 € G 8 B 0 00 0 0 O 0% B0 00 B0 BU S G0 W b e O
. 1981 C37 POSITIVE 1 0.77_. 0.77 ¢.77 2
'? 1981 €60 LLD 1 < 0,11 " { 0.11 X Wil
1981 H3G LLD 1 < 10,00 18 1¢.00 < 10,90
3‘ 198f  HIG POSITIVE 4 34730 - 520,00 230.00 52
~ 1981 Z65 T LLD .1 < 1.38 £ 1.38 < 1.33
_ CONTROL STATION )
f% There were no control stations durind 1980 or 1981, The current control
o station (no. 24) was not orerational until August 1982 concurrent with
. WNP-2‘s intske sustem coming on line. )
. ¥
9%
;;ﬁ . .

] ‘ 3
" it o
B
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WATER DATA SUMMARY BY YEAR -~
INGICATOR STATIONS ‘ ’ S

—— “ . ‘lllﬁ

: #Ci/L 8

SAMPLE - MY
YR ANALYSIS TYPE —  SIZE MEAN MAX MIN STATISN - -
1982 AOT  LLD ) < 0,30 < 030 < ez ]
1982 B40 LLD 3 .< 4078 < 130,00 < 3,00 TTTTTRTLE
1982 BTD LD 2 . < 2,00 < 2400 e aee T )
1982 BTD | POSITIVE 25 3.83 600 T e 2 g
1982 BTG LLD 2 < 19,15 < 19.,3¢ £ —""5:55---"" T g&
1982 BTG POSITIVE 2 16,30 22,00 . Tloes0 sz

1982 €34 LD % < Sz < 1200 ¢ .00 - - ;}
1982 €37 CLLD- 36 < 536 < 13,00 < Lo R
31982 css LD 35 < o1 2 2500 ‘-‘-2-----;,-:;;.- ................ ' f'J
1982 C40 LLD %, < 43 < "13.00 T e ) ‘?'
1982 HO3 LLD 8. < 402,50 < 820,00 < o000 o W
1982 Ho3 POSITIVE" 4 ,  397.50 500,00 220000 2 :?
1982 H3G LLD 10 <. $75.00 < 1300.06 < 1so.00 -j
1982  H3G POSITIVE 2 195,00 200,00 190,00 §o 5
So.1982 131 LD 1% 030 < oo < oae :' éé
; 52 1982 IS9 LLD 35 ,Qfﬁﬁ;;‘ 14,72 o 93.00 P — 5
1982 L40 LLD 36 0 0<0 17042 < 50,000 ¢ 3.00 ---“--"t" ¥
1982 M54 LLD Lo SB6. < 16400 < 100 -
1982 N9S LLD < s . 2900 PRIV Ei
1982 §90 LLD 1 < 0.06 < 0,06 < YO ~
1982 245 LLD _55 3 < 10.81 < 27.00 ¢ 200 L,
1982 255 LLD 3% ¢ 15.25 < 63,00 < =00 ]

TABLE 3-2.1 (CONTINUED)
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TABLE 3-2.1 (CONTINUELD)
WATER DATA SUMMARY RY YEAR

" CONTROL STATION

pCi/L

“ . SAHPLE =~ e
YR ANALYSIS TYPE SIZE HEAN HAX . HIN
1982 B40 LLD 5- < 29,60 < 45,00 <“- _1;.50
1932 BTD FOSITIVE S ) 3,00 5,00 1.00
1982  C34 LLD 5 < 3.80 £ 8,00 £ 2:50
1982 €37 _LLD 5 < 3.80 L& e.oo--- <"----::55
1982 . €38 LLD 5 < 4,80 <-- 12,00 2 ~~~~~ 5:55
1982 €40 LLD ] < 40 < 8.08---"ﬁr; ----- 5:55
1982 HO3 LLD 2 < 650,00 £ sob.bs--- £ --555:55
1982 HO3. POSITIVE 1 270,00 -5;5.00 """'"7"5§5f85
1982 1S9 - LLD 5 < 11,80 < 32,00 4 4:8;
1982 L40 LLD 5 < 1180 < 15,00 -; ;.o;
1982 M54 LLD 5 < 3,00 < 9.00 < 2400
1982  N95 LLD 5 X 5,00 < 13,00 < -5:55
1982 285 - LLD S £ 5,80 < 7.00 ---2 ------ 5:35
1992 795 LLD S < 11,40 < 27,00 o < '""QTSB

..3-18
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TABLE 3-2,1 (CONTINUED)
WATER DATA SUMMARY BY YEAR

INDICATCR STATIONS

~Ci/L

SAMPLE MAx

YR ANALYSIS  TYPE SIZE HEAN _ MAX %IN STHTION
1983 AOT  LLD 3 < 070 < 095 < .6

1983 B40 - LLD 44 < 53.50 < 300,00 < 10
1983 B0 LD 9 < 243 < o400 . ¢ 190 o

1963 BTD  ‘POSITIVE 23 2,15 310 100 25
‘1983 BTG LLD 2 < 245 < 2.4 < .18
1983 BTG POSITIVE 1 $.26 s.26 S.26-  s3
+1983° €33 LD M < 29 < &00 < tae
1985 €37 LLD 32 < 2499 < . 800 < tas

" '1983 €37 POSITIVE 2 9.95 15,00 T 2
" 1983 CsB LLD a4 ¢ 388 < 1000 . < 10 .
1983 €60 . LLD 44 <3St < 800 < tse

T 1983 HO3  LLD 7 ¢ 310000 < 330.00 < 30600
T 1983 MO POSITIVE 2 310,00 390,00 .. Ef;TEB -------- 5:".—
1983 H36 L. c70 7K 287 ;:2-??ioo.od .':%TEZ??EZE:BB-"-""-."’T:"
1983 HIG  POSITIVE .4 1155.00 T3400,00 290,00 31
- sien g, 1983 131 LLD 3 < 0.3t < 0,37 ---;--—--.:;;-“-:jui ........
A 1985 159 LLD 44 < 914 < 30.00 ¢ a6 -
1983 40 LLD 44 < 31,57 < 180,00 ¢ sw0
1985 M54 LLD M- < 31S < &0 < s
1983 N95  LLD 42 < 3.80 < 9400 < 1.80 -
1983 589 LLD 2 ¢ 225,00 < - 300,00 < 150400 B
1983 590 LLD 3 < .08 < 3.00 ¢ oss
1983 590 POSITIVE 2 0.34 0,44 024 &
1983 265  LLD 44 < 6.48 < 13400 < ze0
1983 295 LD M < 7020 < 18,00 < 30

3-19 - “ .
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TABLE 3-2.1 (CONTINUED)

- ; WATER DATA SUMMARY BY YEAR.
S ' : " CONTROL STATION
@
o #Ci/L
- SAMPLE =~ mmmeemeeeemccceeeeee
= YR ANALYSIS  TYPE e STZE HEAN HAX MIN
8 - S
. 1983 B40 LLD 12 < 58.75. < 170,00 ¢ 10,0
A 1983 BTD  LLD I < 233 < 3,00 ¢ 2.00 _
= 1983 BTD  POSITIVE .7 . . 274 5,00 1,90
= 1983 €34 LLD .12 <. 2.88 <. 5400 < 1,50
@ 1983 €37 LLD 12 < 2496 <. 5,00 'i:f_--“:I:ZB
- 1983 €58 LLD 12 < 3.83 < 700, < 2,00
§§ 1983 €30 LLD 12 <352 T < 500 < ””i;:g;
' L1983 HO3 LLD 3 < 310,00 < 330,00 < 300,00
1983 159 LLD 12 <" 9.08 < 20,00 T 300
1983 40 - LD, 12 < 3292 < 90.00 ¢ . 2,00
1983 M54 . LLD 12 < " 3.8 < 500 < :::5
i " 1983 N95 LLD 12 < . 3.92 < 8400 < 2.00
1983 §13 POSITIVE " 1 5,40 sa0 5040
1983 $89 = -LLD, 1 <. 120,00 < 120,00 < 120,00 .
5 1983 $90 LLD "-:”'1 ©¢ 1,20 < 1,20 ¢ 1.20
3 1983 765w 12 < 8450 < 11,00 < 4,00
Z 1983 795 LLD 11, < 7.4 ¢ 13,00 < 4.00
2
i
S
E% R
®
E_ St .
3-20
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. i TABLE 3-2.,2
SEDIMENT DATA SUMHARY BY YEAR

Cemetr

.

e

INDICATOR STATIONS ‘.
. #Ci/Kg ,
SANPLE MAX
. .~YR - ANALYSIS  TYPE SIZE HEAN HAX MIN STATION
1978 €37 POSITIVE. 2 435,00 ", 490,00 -“-géét;;"“":-.éa
1978 €58 - LLD 2 < 150,00 < 150,00 < 150000 ¢ ;--"
1978 €40 POSITIVE: 2 350,00 330,00 320,00 m
1973 K40 POSITIVE 2 15500400 2100000 1000006, 34
1978 M54 LD . 2 < 150,00 < 150,00 < isew0 ©
1973 N9S LD, 2 < 150,00 < 150,00 < 150000, .
1973 265 LLD ! < 150,00 © < 156,00 < 130?55"T---".-- -
1973 265 POSITIVE 1 370,00 w000 oo m
T o7 s b 2, < "150,00 .< 150,00 < 1se00 -
' jlééﬁTROL'sfhrroy"" )
) pCi/Ks
SANPLE e
YR ANALYSIS TYPE SIZE HEAN HAX MIN
1978 €37 POSITIVE 2 290,00 360,00 220,00
1578 €58 LLD 2 .< 150,00 < 150.00 < 150,00
1978 Cs0°  LLD 1 < 150,00 < 150,00 < 150,00
1978 €40 POSITIVE 1 590,00 $50.00 570,00 i
1978 K40 POSITIVE 2" 1150000 12000,00 T 11000.00
1973 M54 LLD 2 < 150,00 < 150,00 < 150,00
1978 N95 LLD 2 < 150,00 < 150,00 <--~;so.oo_
1978 265 LLD 2 < 150,00 < 150,00 < 150,00
1978 295 LLD 2 < 150,00 < 150,00 ¢ 150,00
,
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"TABLE 3-2,2 (CONTINUED)
SEDIMENT DATA SUMMARY BY YEAR

INDICATOR STATIONS - - .

:
——— ¢n,

_ #Ci/Ke
. SAHPLE - A
YR ANALYSIS  TYPE 9 SIZE HEAN HAX HIH TATION
1979 €37 . POSITIVE 2 450,00 430,00 120,00 34
4979 cs8 LD 2 . < 150,00 < 150,00 < 150,00 o
1979 €58 POSITIVE 1 -~ 170,00 170,00 170,00 "
1979 C60  POSITIVE - 2 535,00 510,00 380,00 33
1979 HS4 ° LLD 2. <- 150,00 < 150,00 < 150,00 -
1979 W5 WD 2 < 150,00 < 150,00 < 150.00°
1979, 265  LLD 2 ¢ 150,00 < 150,00 < 150.00
1979 295  LLD 2 < 150,00 < 150,00 % 156,06 -
' R CONTROL STATION
: IR : sCiks
SAHPLE : S
YR ANALYSIS  TYPE SIZE HEAN" A% ML

1979 €37 POSITIVE 2. 310,00 316.,00° 310,00

1979 €58  LLD 2 < 150,00 < 150,00 < 150?55

1979 €60  POSITIVE 2 130,00 130,00 120,00

1979 HS4  LLD 2 < 150,00 < 150,00 < 150,00

1979 W95 LLD 2 . < 150,00 - < 150,00 < 150,00

1979 265 LD 2. < 150,00 < 150,00 | < 150.00

1979 295  LLD 2 < 150,00 < 150,00 < 150,00
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TABLE 3-2.2 (COMTINUED) -
SEDIMENT DATA SUMMARY BY YEAR 7
INDICATOR STATIONS ‘
i 7
#Ci/Ks ]
. SANPLE =~ ~mememm—cmecmamaan - HAX
YR ANALYSIS TYPE SIZE HEAN HAX MM STATION =
1980 €37 LLD 1 < 130,00 < 150,00 < 150,00
. e e e e e e e e e 1
1980 €S8 LLD 1 < 150,00 < 150,00 < 150,00 5
- 1980 €40 LLD i < 150,00 < 150,00 <. 150,00 o
- - - odeans e o ne BT e 1:.
1980 ~ MS4 LLD 1 < 150,00 < 150,00 £ 150,00 e
1980  N95 LLD 1 < 150,00 < 150,00 < 150,00 %]
1980 745 LLD 1 < 150,00 € 150,00 - < 150,06 ]
1980 295 LLD 1 < ' 150,00 < 150,00 < 450,00 i}_
- ‘ . " ’ :'-.’
| CONTROL STATION &J
#Ci/Kg ‘J
. SANPLE ™ = ——— :
YR ANALYSIS TYPE SIZE MEAN . MaX : MIN .
—— o
- 1980 €37 POSITIVE 2 180,00 200,00 140,00 )
1980 CS3 LLD 2 < 150.00 < 150.00 < 150.0 %]
1980 €40 LLD 2 < 150,00 < 150,00 < 150,00 =
i
1980 K40 POSITIVE 1 13000,00 13000.00 13000.,00 :
1980 © M54 LLD 2 < 150,00 < 156,00 < 150.60 i]
1980  N95 LLD 2 < 150,00 < 150,00 < 156.00 '
1980 245 LLD 2 ,': < /150,00 < 150,00 ¢ 150,90 y
1980 295 LLD . 2 'é 150,00 < 150,00 < 150,00 .
U
; 4
o: i—-.‘

3-23




Y
TAwrLenr

TABLE 3-2,2 (CONTINUED)
SEDIMENT DATA SUHHMARY BY YEAR

INDICATOR STATIONS

) ~Ci/k4
. , SAHPLE =~ ==mecmeeemcceeee- HAX
"YR ANALYSIS TYPE - SIZE HEAN HAX HIN STATION
1981 €37 POSITIVE 2. 300,00 500,00 100,00 34
1981 . €S8’ .LLn_ 2 < 150,00 <7 150,00 . < 150.00 o
1981 €80 LLD 2 < 150,00 < 150,00 ¢ 150.90
1981 K40 POSITIVE 2 14950.00 16900,00 13530.00 34
1981 K54 LLD 2 < 150.00 < 150,00 < 150.00 T
1981 N95 LLD 2 < 150,00 . < 150,00 © < 150:55 ............ )
1981 265 LLD i ¢ 150.00 < _-1so.oo ¢ iseoe
1981 795 LLD -2 < 150,00 < 150,00 < 153:55 ---------------
CONTROL srarrogx ‘
_ o #Ci/Ke ‘ _
: ) SAHPLE . ——

YR ‘ANALYSIS  TYPE ., SIZE  HEAN HAX . MIN
1981 €37 LLD 1 < 150.00 < 150,00 ¢ 150.00
1981 €37 POSITIVE " 1 200,00 200,00 zao.oo L, -
1981 €358 LLD 2 < 150,00 < 150,00 © < 150,00 .
1981 €60 LLD 2 < 150400 <-- 150,00 < 1§5t85
1981 K40 POSITIVE 2 16100.00 18000.,00 -14200.00
1981 M54 LLD 2. < 150,00 < 150,00 < 150,00
1981 N9S LLD 2 < 150,00 < 150,00 2, 156,00
1981 245 LLD 1 < 150,00 < 150,00 < 150.00
1981 295 LLD 2 <" 150,00 < 150,00 ;---;;;?5;
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TABLE 3-2,2 (CONTINUED)
SEDIMENT DATA SUMMARY BY YEAR

INDICATOR STATIONS ~

: 2Ci/Kg .
. SANPLE 7 mmememmmememmeme e MY
YR ANALYSIS TYPE SIZE HEAN HAX HIN STATICH
1982 €34 LLD 1 < 150,00 < 150,00 < 150,00
1982 €37 POSITIVE 1 310,00 . 310,00 310,00 34
1982 K40 POSITIVE 1 24000,00 2400000 24000460 34
CONTROL STATION
: . #Ci/Kg
: SANPLE - e LT
YR ANALYSIS  TYPE SIZE HEAN HAX HIN .
1982 . C34 LLD 1 < . 150,00 < 150,00 < 150.00
1982 €37 LLD, 1 < 180,00 < 180,00 < 180,00
1982 Kao POSITIVE * 1 19000,00 19000,00 1900000
]
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TABLE 3-2,2 (CONTINUED) -
SEDIMENT DATA SUHMARY BY YEAR

INDICATOR STATIONS

FCi/Ke . .
. SAHPLE , _ : Hax
YR ANALYSIS TYPE SIZE HEAN MAX LN STATION
1983 A28 POSITIVE 1 440,00 440,00 340,00 34
1983 B14 POSITIVE 2 525,00 620000 435:50 T
1983 €34 LLD 2 < 90.00 < 130,00 < 80,00
1983 €34 POSITIVE 1 130,00 130.00 130,00 34
1983 €37 POSITIVE -3 440,00, 550,00, 260,00 - 34 )
1983 K40 POSITIVE 3 . 16666466 2100000 : ;2ooo.osnrn--"~§;-m-
1983 L2 POSITIVE 2 " 520,00 570,00 170000 14
1983 L14°  POSITIVE 2 495,00 520,00 20000 3¢ o
1983  R26 POSITIVE 2 510,00 £70.00 ~4so.co-—--"-"§;--:_
| /1983~ 708 . .POSITIVE . ‘2 700,00 1770.00 0,00 3
'  CONTROL - STATION s
. #Ci/Kd
- SANPLE | —————— s e
YR ANALYSIS  TYPE SIZE HEAN NAX HIN
1983 A28 POSITIVE 1 830.00 830,00 ° 339,00
1983 B14 POSITIVE .2 615,00 880,00 350,00
1983 €34 LLD 3 < 98,87 < 140,00 < 50,00
1983 €37.  LLD 2. < 90,00 < 130,00 < 50,00
1983 €37 POSITIVE 1 180,00, 180,00 130400
.1983 - K40 POSITIVE 3 18333.33 - = * "19000400 17000,00
1983  L12: POSITIVE 2