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SUMMARY

The Annual Radiological Environmental Operating Report (AREOR) presents

data obtained through analyses of environmental samples collected for the

Grand Gulf Nuclear Station (GGNS) Environmental Surveillance Program (ESP) for

the period January 1, 1990 through December 31, 1990.

An assessment of plant operation by ESP personnel using AREOR data

concluded that no significant relationship exists between GGNS operation and

effect on the environs surrounding the Plant. As in previous years, radiation

Invels in the environment were undetcetable 11. many cases and at or near

background levels in significant pathways associated with GGNS. Therefore,

ESP personnel concluded that GGNS operation has had no harmful effects nor

resulted in any irreversible damage to the environment.
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INTRODUCTION

,,
,

1.1 SCOPE
r

The Annual Radiologica1' Environmental _ Operating Report (AREOR) t

~

presents data obtained through analyses of environmental samples

collected for the Grand Gulf Nuclear Station (GGNS) Environmental l
-

. .|
Surveillance Program (ESP) for the period January 1, 1990'through

. ;

December 31, 1990. The AREOR . fulfills the requirements of:GGNS Technical 1
i .

Specifications 6.9.1.6 and 6.9.1.7. 3
,s

1.2 PURPOSE AND-DESIGN CRITERIA 0F THE ENVIRONMENTAL. |

SMRVEILLANCE PROGRAM (ESP) d

The Parnote of the ESP ist-

To measure radiation levels and.their_ variations ino --

environmental media in the area surrounding the plant
~

o To determine average levels;of radiation and' radioactive-

material'in various environmental media ;

To evaluate: environmental sampling procedures, equipment 1ando
techniques

o To detect effects, if-any, of1GGNSLoperation ~on: the
- environmental radiation levels and concentrations. - j

The desion criteria for the ESP are:

o To-analyze important pathways for anticipated types and.
quantities of radionuclides released into1the environment

o - To consider:the-possibility <of a buildup offlong-lived
~

- radionuclides in Lthe environment and identify physical _ and.
' biological accumulations that.may contribute?to human-exposures.

oL To consider;the; potential radiation: exposure to plant and.J ~

animal life in the environment surrounding'GGNS?:

,

-o- To correlate' levels of radiation _ and radioact'ivity; in; thei-

_

environment with1 radioactive: releases from stationLoperation.

r

!

,

'
;. AR808261/JRSFLR; - 1-1 :
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1.3 DOSE PATHWAYS ASSOCIATED WITH GGNS

The most significant environmental dose pathways from a nuclear

power station are direct dose from ganeous offluent and thyroid dose due

to the Ingestion of allk. GGNS operations are expected to have little,

if any, impact by those pathways due to the very low levels of radiation

released, the remota location of the station and the absence of milking

animals within five miles of GGNS. Also, since the first use of

Mississippi River water as drinking water is more than 200 miles

downstream of GGNS, the dose from the drinking water pathway is expected

to be minimal.

1.4 EHEVIOUS DATA COMPARISON

A comparison by ESP personnel of 1990 ESP results to preoperational

studios, operational controls and previous AREORs shows no significant

changes. As in previous years, ESP results remained at or near

background levels. Such results confirm that GGNS offluent controls and,

1

equipment are performing satisfactorily.
i

|

. -

|

|
|

|
!
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SECTION 2.0 r

| ENVIRONMENTAL SURVEILLANCE PROGRAM
,

INTERPRETATIONS AND TRENDS-

OF RESULTS

DEVIATIONS FROM Tile ESP-

!
PROGRAM DESCRIPTION.-

|

4

i

!

|

|
'

1

!
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2.1 AIR PARTICULATES AND RAD 1010 DINES-

|

|

NOTE: Analytical results are presented in-Tables:1.1 through 1.12c of.

Attachment I and summarized in Section-4~.0.
~
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2.1.1 JNTERPRETATIONS AND TRENDS OF RESULTS

Air particulate and Iodine-131 results for 1990 were similar

to those obtained in previous years of the operational and

preoperational ESP. Results from 1990 indicate the airborne

exposure pathway has not been affected by the operation of GGNS

and that airborne concentrations continue to be at or near

background levels.

During 1990, a small concentration of Iodine-131 was

detected in an air sample that was collected from Newe11 ton,

Louisiana as shown in Table 4-2. Although the source was never

determined, an investigation by ESP and plant personnel showed no

relationship to plant activity and the incident did not recur.

Air particulate indicator and control locations produced

similar values in 1990. This emphasizes the fact that air

particulate levels remained at or near background and have been

uninfluenced by the operation of GGNS. This point is illustrated

in Figures 2-1 and 2-2. These figures show that the control

location and indicator locetions had similar average values

during 1990 (Figure 2-1) and for the past four years (Figure

2-2).-

Yearly average gross beta-emitting radionuclide activity

from 1979 through 1990 in Figure 2-3 further emphasizes that GGNS

has had no influence on ambient radiation levels. This figure

shows a twelve year trend for each indicator location compared to

the control location. Control and indicator values were

equivalent over the twelve year period which includes operational

and preoperational data.

AR808261/JRSFLR - 2-2 i
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'Environmental Surveillance Program personnel made an

independent verification of the accuracy of GGNS results through

the use of Mississippi State Department of Health and GGNS

collocated air sampling stations. Figure 2-4 indicates that

consistent, valid data is being collected based on the-similarity

of results.

2.1.2 DEVIATIONS FROM THE ESP

Seven air samples required by GGNS Technical Specifications

were either missed or deviated from the continuous sampler

operation in 1990. _ Listed below are those deviations that

occurred

71.9 hours run time for AS-07 ending on January 2, 1990 due-

to blown fuse
78.6 hours run time for AS-07 ending on January 30, 1990:due-

to vacuum failure
42.4 hours run time for AS-03 ending on February 13, 1990> -

due to blown fuse
missed sample for AS-06 ending on May 1, 1990 due to-

mechanical failure
135.1 hours run time for AS-07 ending on August 28, 1990 due-

to blown fuse
53.1 hours run time for AS-07 ending on September 11, 1990-

due to blown fuse
~

missed. sample-for-AS-03 ending on October 16, 1990 due to:-

| mechanical-failure.

Footnote (a) to GGNS Technical Specifications Table 3.12.1-1

permits deviations from the required-sampling schedule if'

specimens are unobtainable due to malfunction of automatic

sampling equipment. No other deviations occurred..

2.1.3 PROGRAM DESCRIPTION

The GCNS Environmental Surveillance Program used eleven

continuous. air samplers to provide gross beta-emitting,

l-

radionuclides, gamma-emitting radionuclides and radiolodine

activity measurements by the airborne' exposure pathway. These-

I:

AR808261/JRSFLR - 2-3
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air samplers were plisced at distances from 0 to 18 miles,_as

shown in Figures 2-5 t.hrough 2-7 and Table 2-1. Five of the air

samplers were used to moet the requirements of GGNS Technical

Specification 4.12.1. Placement _of the five required air- ]
1

namplers is as follows: )

o Three near the SITE BOUhDARY in areas of the highest
calculated annual average broundlovel D/Q values i

o One in a community that has the highest calculated
annual average groundlevel D/Q value-(Port Gibson)

o One in a control location (Vicksburg, MS).

The remaining six air samplers woro located-in areas which

provide additional data for the ESP.

The air samplers were placed one motor above the ground in-

weathorproof houses. A-2-inch glass fiber filter was installed

in the intake line of the vacuum pump with a 2_x 1-inch charcoal

cartridge located directly downstream. Flows were adjusted-to

1.25 cubic feet por minute. Filters and cartridges: ware changed

weekly and analyzed for gross beta-emitting radionuclides and

radiolodine activity, respectively. In addition, the-111ters

were composited quarterly and analyzed for gamma-omitting

radionuclidos.

AR808261/JRSFLR - 2-4
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,

TABLE 2-1
q

AIR SAMPLE COLLECTION SITES
|
I

AIR SAMPLE
NUMBER _ LOCATION '

*AS-1 PG Southeast of GGNS at the Port Gibson City Barn
(Sector G. Radius 5.5 miles)

AS-2 61N North-northeast of GGNS on ilwy 61, across froc the
Yokona Church (Sector B, Radius 13 miles)

*AS-3 61VA North-northeast of GGNS on llwy. 61, north of the Vicksburg .
Airport'(Sector B, Radius 18 mitos)

AS-4 GJOE Southwest of GGNS, Glodjo property on Bald 11111 Road.
(Sector L. Radius 0.9 miles)

AS-5 TC South of GGNS behind the Support Services Center
(Sector-J, Radius 0.4 miles)

*AS-6 RS Northeast of GGNS, south side of Grand Gulf Road
(Sector C, Radius 0.5 miles)

*AS-7 MT North of GGNS, located next to the Motoorological Tower
| (Soctor A, Radius 0.8 miles) ,

t .
.

| *AS-8 WR East of GGNS, located at- former site of Maggio Jackson's
trailor on Bald.Ilill Road near the eastern SITE BOUNDARY.'

(Sector E, Radius 0.6 miles)

AS-9 GGMP North of GGNS, located in Grand Gulf Military Park
(Sector A, Radius 1.5 miles)

AS-10 NLT West-northwest of GGNS, located at Nowo11 ton, Louisiana
(Sector P, Radius 12.5 milos ~)

AS-11 STJ West-southwest of GGNS, located at St. Joseph, Louisiana
,

(Sector M, Radius.13.0 miles)

* Technical Specification requirements ;

AR808261/JRSFLR - 2-5
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FIGURE 2-1 (cont'd)
Pace 3 of 5

t,IR SAMPLES,1900f7HLY AVERACE
. CROS$ BETA-EMITTING fADIONUCLIDE
I CONCENTRATIONS, 1990-

AIR SAMPLER STATION AS-9 AIR SAMPLER STATION AS-10
GRMO GULF MILITARY PAN - EWELLTOK LOUISIANA

SECTOR A. RADIUS 1.5 MILES SECTOR P RADIUS 12.5 MILES
1990 GROSS BETA ACTIVITY pCi/m3 1990 GRDSS BETA ACTIVITY pC1/m3

0.28 as 3 ygigg am 0.28 ag,.3 m gg,ygyr

M_** 9.24 - M _^ *
0.t4 -'

0.22 - 0.22 -

0.2 -- 0.2 -

0.10 - 0 te -

0.18 - 6.28 -

0.14 -0.14 -

0.t2 - 0.12 -

0.1 - 0.t -

0.00 - 0.00 -

0.06 - 0.08 -

0.04 - 0.04 -

bNm -

0.02 - n' - - 0.02
M F*N V M W AJ M W

00
JAst M Naft APIt letY JSs JR. AUB MP OCT NOV IEC .Nft M sun APR SEY . Ret .2R. ARM W SCT SWF IEC

M M

AIR SAMPLER STATION AS-11
ST. JOSEPR LDJISIANA

SECTOR R RADIUS 13.0 MILES
1990 GROSS BETA ACTIVITY pC1/m3
0.as ,._3 ,,,,, x,,,,,7

0.te -
* * *

~

0.22 -

0.2 -

0.18 -

0.28 -

0.t4 -

0.12 -

0.1 -

0.08 -

0.98 -

0.04 -

- 0.02 - -- .

-

D iOO DCt "

0
Jass Pts seWI APII IntY . Ret .AR. Aus EEP Scf sev EEC

M

Atees261/JRSFLR - 2-8

- .
. . . . . . , _ _ _ . - -

_____. _ %



, . _ . . . . _ _ _ _ _ . - _ _ _ _ _ _ - . _ _ _ _ _ _ - . _ _ _ _ _ _ _ _ _ _ _ - . - _ . _ _ - . _ _ _ _ _ _ _ _ - . _ - . _ . _ . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _. ._ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - . _ _ _ _ __ _ ___ __

FIGURE 2-3
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FIGURE 2-4

AI*t SAMPLES COLLOCATE 3
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FIGURE 2 6
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2.2 TilERMOLUMINESCENT DOS 1 METRY (TLD)

,

!

i

I

NOTE #1: Analytical results are presented in Attachment II and summarized in
Section 4.0.-

NOTE #2: 'TLD Locations are shown in Figures 2-5 through 2-7 of Section 2.1.-
i

l-

AR808261/JRSFLR 2-17
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,

2.2.1 INTERPRETATIONS AND TRENDS OF RESULTS
.

Gamma radiation dose in 1990 was measured with

thermoluminescent dosimeters (TLDs) on a quarterly schedule.

There was no significant difference in 1985 through 1990 average

dose rates as illustrated in Table 2-2.

Direct radiation dose to the public from 1983 through 1990 '

is presented in Table 2-3. As indicated in Table 2-3 the

overall operation of GONS has had minimal impact on direct

radiation dose to the public.
.

Indicator and control locations for 1990 produced similar

values. This indicates that the ambient radiation icvols

remained at or near background and have been uninfluenced by the

operation of GGNS. This conclusion is represented in Figures 2-8

and 2-9 showing 1979 through 1990 annual average of quarterly

average TLD results and 1989 through 1990 quarterly average TLD

results.-respectively. These figures also indicate that ambient

radiation levels have remained at or near background levels.

Environmental Surveillance Program personnel performed an

independent verification of the accuracy of GGNS TLD results

through the use of NRC and GGNS collocated TLDs. Figuro 2-10
'presents NRC and GGNS collocated TLD results for the. eleven most

recent quarters available. This figure indicates that

consistent, valid data is being collected based on the similarity

of TLD results.

AR808261/JRSFLR -|2-18; ,
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|

2.2.2 DEVIATIONS FROM THE ESP

Six TLDs required by GGNS Technical Specifications were lost

in the fleid durlug 1990. Vandalism and flooding of the

Mississippi River caused these losses. TLD losses of this type

are characteristic of other TLD programs. The 1990 recovery rate

for TLDs required by GGNS Technical Specifications was 96% (154

of 160) and is comparable with other TLD programs. |

|2.2.3 PROGRAM DESCRIPTION

Environmental Surveillance Program personnel measured i

ambient radiation in the environment surrounding GGNS with 94 TLD

cards (calcium sulfate: dysprosium phsrphor dosimeters) to provide

a quantitative measurement of the area radiation levels.

Environmental Surveillance Program personnel placed these

environmental TLDs at distances from 0 to 18 miles. as shown in

Table 2-4.
.

Each dosimeter was sealed in a plastic protective holder and

normally suspended one metet above the ground. The dosimeters

were collected quarterly.

The criteria used in establishing TLD locations area

o GGNS Technical Specification 4.12.1 requires 40 TLDs to
be positioned as outlined below:

An inner ring of 16 stations in the general area-

of the site boundary with one TLD in each
raeteorolog; cal sector

An outer ring of 16 stations approximately in the-
,

3.to 5-mile range with one TLD in each '

meteorological sector

Eight TLDs located in special interest areas such-

as population centers and residences or utilized
as controls.

;

AR808261/JRSFLR - 2-19_
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o Twenty-four permanent TLD stations at the protected
area boundary. ,

o The remaining 30 TLDs in areas'away from the GGNS site.
These TI,Ds gather'supplomontal and supporting data for
determining direct radiation doso.

In nummary, the TLD locations are as follows:

No. of Lonal.long

o Technical Specifications requirement

Inner Ring 16-
,

'Outer Ring 16-

Population Centors & Controls 8--

o Protected Area Doundary 24

o Supplemental Dr.ta _39_

Total 94-

,

L

AR808261/JRSFLR 2-20

_ _ - -. . _ _ . . - .._ . _ _ . . _ - . ---



. _ . -- .. ..

>

t
i

!

[

r

t

TABLE 2-2 >

|

|

1985-1990 AVERAGE TLD DOSE RATES ,

.

I

| 1985 Avg. I 1986 Avg. I 1987 Avg. | 1988 Avg.. I 1989 Avg. | 1990 Avg.
I Dose Rates i Dose Rates | Dose Rates | Dose Rates | Dose Rates | Dose Ratos !

Location I (mR/Qtr) 1 (mR/Qtr) | (mR/Qtr) I (mR/Qtr) i (mR/Qtr) | (mR/Qtr) |
| 1 I I I I ,

' Inner Ring. Within Two-Mile Radius 1 16.1 j 18.6 | 18.3 | 17.8 1 18.0 1 17.2 [
Outer Ring. Within Six-Mile. Radius | 16.6 ! 18.3 | 17.7 | 16.7 | 17.6 | 17.0 f

Special Interest Areas | 17.0 | 18.4 1 17.9 1 17.3 | 18.5 | 17.6

Control (M-14) | 20.1 | '19.8 | 18.8 | 17.5 1 18.2 | 17.5
On-Site (Protected Area Boundary) I 20.0 1 21.3 1 21.8 | 22.8 | 20.9 I 20.7 ;

Supplemental Locations | 18.2 1 19.6 | 18.7 1 17.8 | 18.6 | 17.9

{

L
:

i

a

b

s

b

i

!

!
!

>
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TABLE 2-3

D_1 RECT RADIATION DOSE
TO Tile PUBLIC

i
i

I

3 8mrem mrom mrem mrom mrom mrem

lc.ar 1 s t 01,r 2nd Otr 3rd Otr 4th Otr . Annual Total Annuni Totd

1983 <1 <1 <1 <1 <1 <1 !
s

f1984 <1 <1 <1 <1 <1 <1

81985 <1 <1 <1 <1 <1 0

1986 <1 <1 <1 <1 <1 08 )
i

1987 0.1 0 0.2 0.5 0.8 0 |
8 8

81988 0.9 0 0.2 08 1.1 0.2

1989 0' O 1.9 Os- 1.9 0' I
S

|
8 '1990 0.4 0 0.7 0.5 1.6 0.2

i

l

8j Calculated quarterly as described in the GGNS ODCH and reported in
the Som1 annual Radioactive Effluent Rolonso Reports.

.

8 Values in this column obtained by subtracting the yonrly averago j,

j control valuon from the yearly average indicator values,_however the '

;. GGNS ODCH requirus only averaged quarterly calculations.
I
|

8 Control average values were greator than the indicators,
therefore a value of zero was used to show no dose roccived
even though negativo values woro obtained.

" Control'and indicator average values were the samo,'therefore no-
dose received.

I

1

_
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TABLE 2-4

Page 1 of 6

TLD LOCATIONS

TLD No. LOCATION , SECTOR MILE

M-00 Maintained in lead shield during the -- --

exposure period

*M-01 (SI) Across the road from the Lake Claiborne E 3.5
entry gate

M-02 (S) Windsor Ruins entry gate L 7.0

M-03 (S) !!wy. 61 across f rom P.G. Country Club 11 7.0
entrance

M-04 (S) Ilwy. 547 between twin power poles G 6.5

M-05 (S) ilvy. 18, 5 miles cast of Ilwy. 61 F 9.0

M-06 (S) REA pole east of Willows beyond Campbell D 10.0
Church, Miss. Ilwy. 462

*M-07 (SI) Port Gibson City Barn, AS-1 0 5.5

M-08 (S) West side Big Black River, south entrance C 8.5 ,

*M-09 (SI) Tree adjacent to Warner Tully Camp entrance D 3.5

*M-10 (SI) Grand Gulf Military Park entrance gate R 1.5

M-11 (S) liwy. 61, 3 milca north of Big Black River C 10.5
at twin tower

M-12 (S) Ilwy. 61 at AS-2-61 across from Yokena Church B 13.0

M-13 (S) West aide of livy. 61. Letourneau !!ill B 15.0

*M-14 (SI) liwy. 61, AS-3-61VA, north of Vicksburg Airport B 18.0
(CONTROL)

Technical Specification requirements*

(SI) Special Interest Area

(S) Supplemental Location

AR808261/JRSFLR - 2-23
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TABLE 2-4 (cont'd) I

Page 2 of 6

TLD LOCATIONS

, (_Lfj.;., LOCATION SECTOR HILE

b 15 O Barge slip (south edge) p 1.5

*H-16 (1) AS-7-MT. Meteorological Tower A 0.8

M-17 (S) AS-6-RS. Grand Gulf Road C 0.5

*M-18 (1) Former railroad crossing eestern SITE BOUNDARY F 0.5

M-19 (S) Behind burn pit on fence at eastern SITE E 0.5
BOUNDARY

,

M-20 (S) Eastern SITE BOUNDARY behind hazardous waste F 0.5
storage area

M-21 (S) AS-5-TC, Support Services Center J 0.4
,

M-22 (S) 100 yards south of former RR entrance crossing G 0.5
on west side !

M-23 (S) County Road / Heavy llaul Road 50 yards north on Q 0.5
power pole

M-24 (S) Upper Grand Gulf Landing R 2.2

*H-25 (1) llamilton Lake boat launch N 1.0
,

M-26 (S) llamilton Lake outfall N 1.5 ,

*H-27 (1) South point SITE BOUNDARY 200 yards along M 1.$ i

property line
,

*M-28 (1) AS-4-GJOE. Glodjo residence L 0.9 ;

i

M-29 (S) In sharp curve of Waterloo Road to Waterloo K 1.5
Plantation

*H-30-(1) Arnold Acres Trailer Park (inactive) entrance J 1.1 J

M-31 Duplicate TLD installed quarterly at varying -- --

locations

M-32 Duplicate TLD installed _ quarterly at varying -- --

locations

Technical Specification requirements
i

*

(S) Supplemental Location
(1) Inner Ring

ARB08261/JRSFLR - 2-24
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TABLE 2-4 (cont'd)

Page 3 of 6

TLD LOCATIONS

TLD NO. LOCATION SECTOR MILE

*M-33 (SI) Newellton, Louisiana, Water Tower P 12.5

M-34 (S) Levee at end cf County Road at Point Picasant, R 8.0
Louisiana

~

M-35 (S) Amacker Landing - Lake Yucatan Q 8.0

*M-36 (0) Curve on 608, point nearest GGNS at power pole P 5.0

M-37 (S) Winter Quarters Home N 8.0-

*M-38 (SI) Lake Druin State Park, second pole M 9.5

*M-39 (SI) St. Joseph, Louisiana, Aux. Water Tank -M 13.0

*M-40 (0) International Paper Road, 5 miles.from site M 5.0

*M-41 (1) Heavy Haul Road-J pipe on concrete block P 1.0

*M-42 (I) Heavy Haul Road north iron gate Q 1.0
'

*M-43 (1) Gin Lake entrance R 1.2

*M-44 (I) Truck bypass on Grand Gulf Road C 0.5

*M-45 (I) Old Visitor Center gate D 0.5

*M-46 (I) Church yard across from Grand Gulf / Bald Hill E 1.0
Roads intersection

*M-47 (0) Bridge 0.6 miles west of Rodney Westside Road / L 5.2
Mont Gomer Road intersection, north side

*M-48 (0) Property line fence 0.4 miles on Mont Gomer -K 4,8

Road on west side

i

Technical Specification requirements*
(SI) Special Interest Area

(S) Supplemental Location
(0) Outer Ring !.
(I) ' Inner Ring. 'ji

i !

AR808261/JRSFLR - 2-25 l
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TABLE 2-4 (cont'd)

Page 4 of 6

TLD LOCATIONS

P

TLD No. LOCATION SECTOR MILE

*M-49 (0) Fork in Weathers Road H 4.5

*M-50 (0) Panola Hunting Club entrance B 5.5

*M-51 (0) Power pole. 0.5 miles on gravel road to Big C 4.8
Bleck on west side

*M-52 (I) Power pole, Bald Hill Road K 1.0

*M-53 (1) Arnold Acres property fence past inactive H 1.1
trailer park

*M-54 (I) Bottom of curve past Arnold's house G 1.0

'
*M-55 (0) Behind Bonner's Beauty Shop at MSDH air D 5.0

sampler

*M-56 (0) Hwy. 61 at "All Creatures Veterinary Hospital" G 5.0

*M-57 (0) Hwy. 61, behind the Welcome to Port Gibson F 4.5
sign at Glensdale Subdivision

*M-58 (0) Hwy. 61. Big Bayou Pierre bridge, southeast end E 5.0

*M-59 (0) Off levee at Winter Quarters Hunting Camp N 5.1

M-60 Duplicate TLD installed quarterly at varying -- --

locations

M-61 (P) Protected area fence by vehicle entrance gate P Onsite

M-62 (P) Protected area fence northeast corner parking N Onsite
lot

M-63 (P) Protected area fence middle parking lot N Onsite

* Technical Specification requirements
(0) Outer Ring
(1) Inner Ring
(P) Protected Area Boundary

i

i
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TABLE 2-4 (cont'd)

Page 5 of 6 !

TLD LOCATIONS

TLD No. LOCATION SECTOR -MILE

M-64 (P) Protected area fence southeast corner parking M onsite-
lot

"

M-65 (P) South protected area fence behind warehouse L Onsite

M-66 (P) South protected area fence across from K Onbite
cooling tower

M-67 (P) Couth protected area fence east end J Onsite '

!
M-68 (P) East protected area fence across from H Onsite

chlorination tank

M-69 (P) East protected area fence near electric bus G Onsite

M-70 (P) North fence behind Turbine Building F Onsite ;

M-71 (P) 133' elevation railway bay C Onsite
!

M-72 (P) 133' elevation railway bay B Onsite

M-73 (P) Corner of fence outside Control Building P Onsite

M-74 (P) Midway of north fence P Onsite
J

M-75 (P) Corner in fence in front of Maintenance Shop A Onsite

M-76 (P) Southeast corner SSW Basins A Onsite I

M-77 (P) Protected area fence beside Maintenance Shop R Onsite

M-78 (P) Outside vault in Admin. Bldg. Q Onsite
i

H-79 (P) Wall in Central Records (middle) Q Onsite

(P) Protected Area Boundary
)

-)
|
'

,

i
!
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TABLE 2-4 (cont'd)

Page 6 of 6

TLD LOCATIONS

TLD NO. LOCATION SECTOR MTLE
]

M-80 (P) Wall in Central Records, old library location -Q Onsite

M-81 (P) Inside Admin. Bldg., 2nd floor, northeast wall Q Onsite

M-82 (P) Tech Support area Q onsite

M-83 (P) Tech Support secretary's office Q Onsite

M-84 (P) Security Island P Onsito )

H-85 (S) Lee Electric Building across from Port Gibson G 5.2
High School i

i
'

*M-86 (I) Bechtel gate north SITE BOUNDARY B 0.5

M-87 (S) Intersection of Rodney Westside Road & J 3.5
transmission line

*M-88 (0) River mile marker 409.5 A 4.2

*M-89 (0) Middle Ground Island R 4.4

*M-90 (0) Across from Middle Ground Island Q 3.5
|
t*M-91 (0) Transmission line by pond J 4.51

i

M-92 (S) Fence behind orchard K 0.4 1

M-93 (S) Underground cable sign H 0.4- |

M-94 (S) Sector R gardin R 0.8

I
j

i

Technical Specification requirements*
,

(P) Protected Area Boundary |

(S) Supplemental Location
(I) Inner Ring
(0) Outer. Ring j

-.
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FIGURE 2-10 (cont'd)
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FIGURE 2-10 (cont'd)
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2.3 HILK

.

.

|

|
1

>

!
-

f

i

|'

NOTE #1 Analytical results are presented in Table 5.1 of Attachment I and
~

summarized in Section 4.0.

NOTE #2: Milk sampling locations are shown in Figuro.2-6 of Section 2.1.
1

*
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,

2.3.1 INTERPRETATIONS AND TRENDS OF RESULTS

Milk samples within five miles of the GGNS site wete

unavailable in 1990 due to the absence of milking animals. Hilk

samples from the Alcorn State University control location were

collected semiannually and analyzed for Iodine-131 and :

gamma-emitting radionuclides. As in previous years, no

radioactivity attributable to GGNS was detected in milk samples.

The ingestion pathway shown in Technical Specification Table

3.12.1-1 specifies the frequency and location for obtaining milk

samples. If milk sampling is not performed, the ingestion

section provides for.the use of a food product pathway as an

alte rnative. This alternative was utilized in 1990 and is

described in Section 2.5 of this report.
3

2.3.2 DEVIATIONS FROM THE ESP

As noted above, milk samples were unavailable within five ;

miles (8 km) of GGNS in 1990. Therefore, ESP personnel reduced -

sampling frequency at the Alcorn. State University control

location to semiannually until such time that milk samples becomet

available within five miles (8 km) of GGNS.

Because of milk unavailability, ESP personnel collected

vegetation samples to monitor the ingestion pathway, as specified ~l

in Technical Specification 3.12.1-1.
4

2.3.3 PROGRAM DESCRIPTION

GGNS Technical Specifications required sample collection

| from milking animals in three locations within a five km distance !

;

! having the highest dose potential. If there were none, then one

;

,
AR808261/JRSFLR - 2-38
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|

2.3.3 PROGRAM DESCRIPTION (Cont'd)

sampic was required from milking animals in each of three areas,

between five to eight km where doses were calculated to be

greater than one mrem per year.- Also required was one control

sample at a distance of 15-30 km.

A control milk sample was collected semiannually from the

Alcorn State University Dairy (Table 2-5) to establish background

data. But, milk animals were unavailable in 1990 within eight km
I

(five miles) of GGNS. Section 2.$ Vegetation, addresses the '

unavailability of milk samples within the vicinity of GGNS.
|

\

i

I

i

|

|

-

!

!

!
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TABLE 2-5

MILK SAMPLING LOCATIONS

Alcorn State University * Located south-southwest of GGNS (Sector K.
Radius 10.5 miles)

1

1

Technical Specification requirements*

NOTE

Collected semiannually when milk samples are not available within
5-miles (8 km) of GGNS: required senimonthly when animals are on
pasture, monthly at- other times, if ellk samples become available
within 5 miles (8 km) of GGNS.

s
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1

2.4 WATER

t

NOTE #1': Analytical results are presented in Tables 2,1 through 4.6 of
Attachment I and summarized in Section'4.0.

| NOTE #2: Water sampling locations are shown'in Figures 2-5 and 2-6 of
l -Section 2.1.
|

l.

l
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2.4.1 INTERPRETAT10NS AND TRENDS OF RESULTS

Environmental Surveillance Program personnel sampled cistern-

water, surface water and groundwater as required during 1990.

Analytical results were similar to those reported in previous

years.

Cistern Water

Cistern water samples were collected from two locations and

analyzed for gross beta-omitting radionuclides, Iodine-131,

tritiun and gamma-omitting radionuclides. As in previouc years,

gamma-emitting radiunuclides, Iodine-131, tritium and gross

beta-omitting radionuclides continue to be at or near background

levels.

Surface Water

Surface water samplee included the upstream and downstream

Mississippi River and the Discharge _ Basin. These samples were

collected monthly and analyzed for gamma-emitting radionuclidos.

Samma-emitting radionuclido concentrations continued ~to be at or

near background levels in upstream, downstream and Discharge

Basin samples.
:

In addition, composites from each. location were analyzed

quarterly for tritium. Tritium invols for Discharge Basin

surface water ranged from 531-1930 pC1/1 with a mean of 1021

pC1/1. This activity is attributed to plant operating' levels and
,

radwaste discharges in 1990. Tritium continues to be at or near-

~

<

background levels at the upstream and downstream Mississippin

|

| River locations. Tritium results from 1985_through 1990 for the

1

Discharge Basin are provided in Figure 2-11.
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x

:

{
a

From September 1989 throughlMarch 1990, a~ study was- 5

?

conducted to determine if upstream and downstream-samples J
-- -!

collected at-the shoreline.would differ.in. radioactivity when-

compared to the midstream samples. Table'2-6-shows there was no-
i

difference in radioactivity. This finding indicates that
.

- . . !

shoreline sampling would be representative for. radioactivity- [

!
measurement in surface water.

t

Groundwater
t

Groundwater samples were collected quarterly and analyzed- }
for gamma-emitting radionuclides and tritium.: LAs11n previous'-

-years, gamma-emitting radionuclides were not detected in 1990.-

Tritium'contitiuos to'be at or near background-levels.

2.4.2 DEVIATIONS FROM THE ESP- *

Water samples required by GGNS Technical. Specifications were

collected and analyzed during.1990 without. exception.
:i

2. 4. 3'' PROGRAM DESCRIPTION'

Water samples were collected -in- the vicinity:of GGNS. for:the--
!

measurement of radioactivity byithe waterborne exposure pathway.' :|
. .

. ;

Samples were collected in clean, labelled containers which were i

rinsed with the sample media prior-to collection.: j

!

. Cistern water was sampled monthly.atLtwo locations,.an;

indicatorlocationnear:thesitei(McGeeCistern;:and-aicontrol$-
"i

location (Willis Cistorn) (Table.2;7). 'Cistorn water;was

analyzed monthly for gross beta-emititing? radionuclides,
. .

Iodine-131 and gamm'a-omitting radionuclides. . Infadditiori', a

composite was analyzed quarterly for' tritium.-
,

_ _

'
:
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a

?
a

Groundwater was sampled quarterly fron'three sources -j

(Tabic 2-7). The two sources ~ fulfilling the Technical: -

Specifications requirement were the- Arnold Acres .Well (indicator:
i

location) andLthe: Port Gibson City Well (control location). The . 1

other source was a well serving LakeLBruin-State Park in

Louisiana. -Groundwater was analyzed quarterly for gamma-emitting

'ridionuclides and-tritium.

Surf ace water samples from the' Mississippi; River' were -

collected monthly =at points upstream'(control: location) and

downstream,.(indicator location) of the plant discharge- |
~

i

(Table 2-7). 1 Surface water was' analyzed' monthly for? '5

gamma-emitting 1 radionuclides:and a' composite was analyzed: .,

t

quarterly for tritium. :
i

'An additional surface water. sample was taken--from the C41115
s

Discharne Basin. .-A sample:was composited monthlyj-with anE

automatic sampler.that collected n preset volume atihourly-- )
~

i
- Iintervals.- This sample.was analyzed'monthlyifor gamma-emitting =

radionuclides and a. composite was analyzed quarterly for' tritium.. -;

.

|

[1

:|
i

|-

I.

^
|

|-
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TABLE-2-6

SHORELINE AND MIDSTREAM SAMPLING

UPSTREAM MISSISSIPPI RIVER

Gamma-Emitting
Sample Radionuclides Tritium i

Location Dato (pC1/1) (pC1/1)* -;

Midstream 09/05/89 None Detected
Shoroline 09/05/89 None Detected
Midstream 10/02/89 None Detected
Shore 11no 10/02/89 None Detected
Midstream 11/01/89 None Detected
Shore 11no 11/01/89 None Detected
Midstream 12/05/89 None Detected <367
Shorelino 12/05/89 None Detected. <367
Midstream 01/02/90 None Detected
Shorelico 01/02/90 None Detected
Midstream 02/06/90 None Detected
Shorelino 02/06/90 None Detected
Midstream 03/06/90 Nono Detected 310 i 219
Midstream 03/06/90** None Detected <360
Shore 11no 03/06/90 None Detected <360
Shorelino 03/06/90** None Detected

DOWNSTREAM MISSISSIPPI RIVER

Gamma-Emitting
Sample Radionuclidos Tritium

Location Dato .(pC1/1) '(pC1/1)* s

Midstream 09/05/89 None Detected
Shorelino 09/05/89 None Detected
Midstream 10/02/89 None Detected
Shoreline 10/02/89 None Detected
Midstream 11/01/89 None Detected
Shorelino 11/01/89 .None Detected
Midstream 12/05/89 None Detected <367
Shorelino 12/05/89 None Detected <367
Midstream 01/02/90 None Detected-
Shoreline- 01/02/90 None Detected
M idstream 02/06/90 .None Detected q'
Shoreline 02/06/90- None Detected
Midstream 03/06/90' None Detected '252 1 218
Midstream ** 03/06/90- Nono Detected <360 !

Shore 11no 03/06/90 None Detected <360
Shoreline ** 03/06/90 None Detected

* Quarterly tritium-composite-
** Duplicate sample

AR808261/JRSFLR - 2-~45
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TABLE-2-7-

WATER' SAMPLING LOCATIONS-

; CISTLR;f WATER 1

McGeo Cistern * Located north of GGNS at the McGeo house .;
:(Sector A, Radius 0.9 miles) ,

.

Willis Cistern * -Located atEthe C. E. Willis house east-northeast
of GGNS across from1 the -Shiloh Baptist Church- ci

sSector D : Radius 6 miles)-- i
;

OROUNDWATER. !

:

PGWELL* Port Gibson Wells- -:- Taken from ' distribution system-
'

or one of the five wells (Sector G. Radius 5.0-
miles) [

:

AAWELL* Arnold ' Acres .Tra11er:: Park, inactive (Sector J, .
Radius 1.1 miles) -

LAKE BRUIN Taken from. faucet'at'the bath house in Lake' Bruin-

State Park, Louisiana,(Sector.H, Radius 9.5 miles) :

SURFACE WATER 4

;

-

Upstream * 4500 ft. upstream.of the GGNS discharge. point into
the MississippliRiverf to' allow adequate mixing:of; c;

| the Mississippi .and; Big : Black RiversL (Sector -Q)?
I

Downstream * 5000 f t downstream of' the'GGNS discharge point
,

into the Mississippi | River near Radial Well No l'

(Sector N)
4

Discharge Basin * West-northwest of GGNS-in parking lot (Sector P,-

. Radius 0.3 miles)_ <

,

f * Technical Specification requirements
,

1

.!
:
'o

V 1
'
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2.5 VEGETATION

r

h

i

e

4

:
1

'

l

'- #1: Analytical results'are presented in Tables 6.1 through 6.'3a of
Attachment I and summarized in Section 4.0' :|.

NOTE /r2: Vegetation sampling locations are shown 'in Figures 2 5 and 2-6-of
Section 2.1.

-1

i
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2.5.1 INTERPRETATIONS AND TRENDS OF RESULTS
i

Analytical results for-vegetation in 1990 and previous years

have shown no data which was attributable to the operation of

GGNS. Radionuclide levels for vegetation continue to remain at

background levels.

2.5.2 DEVIATIONS FROM THE ESP

Vegetation samples required by GGNS Technical Specifications

were collected and analyzed during 1990 without exception.

2.5.3 PROGRAM DESCRIPTION

Since milk samples were_ unavailable within five miles of

GGNS, broadioaf vegetation samples were collected for the

measurement of radioactivity-by the ingestion exposure pathway.
,

Samples of three different kinds of broadleaf vegetation grown

nearest each of two different offsite locations with the highest

anticipated annual average groundlovel D/Q were requirnd.

Environmental Surveillance Program personnel met vegetation

sampling requirements by maintaining two gardens inside the- SITE

B0"NDARY, Sectors J and R. _These sampling locations (Table 2-8)

provided a more-conservative assessment of doses due to the

higher deposition rates (D/Qs)_than would be measured atioffsite
_

sampling locations.

The GGNS Technical Specifications also required control-

samples of each of the similar types of onsite vegetation 15-30
i

km from the site. To fulfill this requirement, a control.

vegetation sample location has'boen established in Sector K at

Alcorn State University-(Table 2-8).

AR808261/JRSFLR - 2-49
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The preferred source of broadleaf.vogotation was green-leafy

vegetables suitable for human consumption. If such vegetables

were not available, samples of any vegetation with relatively

broad leaves on which airborno radioactive particulato material.

might be deposited were sampled. The raw samples woro.then

analyzed for gamma-emitting radionuclidos and Iodine-131.

t

t

t

i

+
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TABLE-2-8

VEGETATION SAMPLING LOCATIONS

i

Broadleaf Vegetation * South of GGNS near the Support Services
Center (Sector J, 0.4 miles) i

North-northwest of GGNS near the
Meteorological Tower (Sector R, 0.8 miles)

Alcorn State University south-southwest of
GONS (Sector.K, 10.5 miles) when available,
otherwise a-location 15-30 km distant

,

* Technical Specification requirements

AR808261/JRSFLR_- 2-51

. . . . . &



. .- -. - . - - - - - . .. -. .

i

r

I2.6 SEDIMENT

-(

-|

!

-

r
1

|

1

|

1
>

!

t

NOTE #1: Analytical results are presented in Tables 8.1'and 10.1 of
Attachment I and summarized in Section 4.'0.-

NOTE #2: Sediment sampling locations-are shown in Figure 2-5 of Section 2.1.
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2.6.1~ -INTERPRETATIO.NS AND TRENDS OF REEVLLS'

Sediment-samples were' collected'somiannually In 1990_and-

analyzed for gamma-omitting radionuclides as: required by the GGNS
4
+

Technical Specifications.-

An analytical results summary for 1985 througth 1990-barge
?

slip sediment samples, which includes semiannual and special
i

samples,-is provided in Table 2-9.-- A comparison of 1985(through

1989 average concentrations is provided in Figure 2-12.. These'

radionuclides'were not detected prior to-1985.- Their presence

since 1985 may be-attributed to build up.of_very small. amounts of

particulates.-

As s'hown in Table 2-9, radionuclide: concentrations in barge'-

slip. sediment = appear'to be stabilizing. Ilowever ,-- previous

sampling of tho' barge slip sediment revealed a wide range of
_. 7

| concentrations. -No definite correlation between radionuclide. - - .

~

;

concentrations and plant operating levels,jo'ffluent releases or
,

river elevation'has been found by ESP personnel.

2.6.2 ' DEVIATIONS FROM THE-esp'

Sediment samples required by GGNS Technical Specifications jf
a

were collected and analyzed during 1990 without exception.
.

'2.6.3- PROGRAM' DESCRIPTION -

-

I
i

L Sediment. sacples. w'ere : collected semiannually :at- the
i: +

following locations'(Table 2-10)r- )-

o River shoreline. where the _ plant effluent is ~ discharged '
(Barge Slip)

l

i

'
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o Downstream of the barge slip in the vicinity of- the !(

llamilton Lake outfall (indicator location)

o Upstream from the influence of GGNS discharges (Upper
Grand Gulf Landing)

The only sediment sample required by GGNS Technical

Specifications is the downstream-location (indicator). The

upstream location would be classified as a control and the barge |

alfp as an indicator.

Sediment _ samples were collected near the shoreline from the

top one-inch layer of sediment. After foreign objects were

discarded, the samples were transferred to clean, labelled
I

containers. The samples were then analyzed for gamma-omitting

radionuclides.

!

:.

!
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TABLE 2-91 '

-!

.

1985-1990 BARGE SLIP SEDIMENT ANALYTICA} 'oDMMARY!-

j,

i
Range (pC1/kg)-

!

Radionuclide 1985 1986- 1987 1988- 1989 '1990 j
Cesium-134 N/A* N/A* N/A** .72-131- -N/A** . N/A**~-

,

Cesium-137 N/A** 34-140 110-414' 60-189: L135-191' 34-209
Cobalt-58 170-1050 126-280- 44-1911 30-148: . .-13-200! JN/A**L-

Cobalt-60- 230-690 74-1100 205-2878 149-1149 281-1970, 99-797-
'

Manganese-54 310-2620 36-4400 36-11240 '10-1310 -222-2130- . 52-619:-

,
Chromium-51 N/A* N/A* N/A** 303-1503. 168-230 5325-1994

i'

''

<

_

Mean.(pci/kg)
..
'

Radionuclide 1985- 1986 1987 1988 '1989 '1990
Cesium-134 N/A* N/A* '87 109 104: N/A*-

! Cesium-137 240 99 ~189 1142.- 159 =124
' Cobalt-58 493 98 -103( 82 1561 391 !

Cobalt-60. 487 :263 799 c628? L736' 424 L

i Manganese-54 1293 837- 2205- '4801 734i 258L g"
Chromium-51 N/A* N/A* 1454 .777

'

ij
~'199 J853;

i
!
,

:.
i,

p ,

t

j- 6

:--
,.

Analytical result's were below -lower limit of -detection. .*
r.

E lh* -Range not applicable duejto only one number averaged.

i- :'

d*

.t.
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TABLE 2-10

i ;

| SEDIMENT SAMPLING LOCATIONS
'

SEDHAM* Downstream of the GGNS discharge point into the|

Mississippi River in the vicinity of the boat
landing near Hamilton Lake outlet (Sector N, 2

miles)

SEDBAR Barge slip (Sector Q, 1.5 miles) i

SEDCONT Upstream from the GGNS discharge point into the ,

Mississippi River in the vicinity of Upper Grand |
Gulf Landing (Sector R 2 miles)

I

I

)

!

!

!

,
,.

* Technical Specification requirements

e
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FIGURE 2-12

BARGE SLIP SEDIMER

ACTIVITY pCi/kg
4500 1985 YEARLY AVERAGE
4250 -

4000 p h1986YEARLYAVERAGE
3750 - 1987 YEARLY AVERAGE

3500 -

3250 ,- [Z
1988 YEARLY AVERAGE

_

{1989YEARLYAVERAGE
3000 L-

2750 -
-

1 0 YEARY AVERAGE
2500 -

2250 -

,

2000 - N

1750 -

1500 - K

(
,

1250 -

<
'k1000 - g

1
-

750 - K X, ,

500 -

9 k 'K l x/" ~

Ml Eh l d Rheo,
Mn-54 Co-58 Co-60 Cr-Si Cs-134 Cs-137

RADIONUCLIDE
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2.7 FISil

,

.c

\

NOTE #1: Analytical results are presented in. Tables 7.1 and 7.2 of Attachment
I and summarized in Section 4.0..

NOTE #2: Fish sampling locations are shown in Figure 2-5 of Section 2.1.
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2.7.1 INTERPRETATIONS AND TRENDS OF'RESULTS

Fish samples were collected semiannually and analyzed for

gamma-emitting radionuclidos. Analytical results for fish in ,

1990 and previous years have shown no data which was attributable

to the operation of GGNS.

2.7.2 DEVIATIONS FROM THE ESP

Fish samples required by GGNS Technical Specifications were

collected and analyzed during 1990 without exception.

2.7.3 PROGRAM DESCRIPTION

Fish woro collected semiannually in the Mississippi River at

the following locations (Table 2-11):

o Minimum of 1000 yards upstream from the GGNS barge slip
(control location)

o Minimum of 2000 but less than 6000 yards downstream
from the GGNS barge slip (indicator location)

Fish can be collected by not, trotlino, electroshock or purchase

from commercial fishermon. If samples -woro purchased from a
l'

! commercial fisherman, ESP personnel accompanied the fishorman to
|

| ensure samples were collected from the required-locations,
l

A sufficient amount was collected from each location to

! provid s a minimum of 1000 grams (wet weight) of eviscerated fish

samplo. The samples were analyzed for gamma-omitting

radionu.lides.-

AR808261/JRSFLR - 2-59
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TABLE 2-11

FISH SAMPLING LOCATIONS

Commercially or Downstream of the GGNS discharge point into
Recreationally the Mississippi River
Important Species *

_ ..

Upstream of the GGNS discharge point into.
the Mississippi River uninfluenced by plant
operations

,

,

F

f

4

e

i

'f

;

f

* Technical Specification requirements.
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2.8 SPECIAL SAMPLES

-1

i

.i

!

,k.

NOTE: Analytical results are presented in Tables 9.1 through 12.1 of
Attachment I and summarized in Section 4.0.
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2.8.1 INTERPRETATIONS AND_lRENDS OF RESULTS 1
1

Forty-nine special samplets were collected during the year

and analyzed for gamma-emitting radionuclides.- Descriptions of

the special samples collected and a discussion of the results are

provided below. I

o Surface Water - Twenty-five samples were collected from
ten locations in 1990 to provide supplemental
Information about GGNS offluent and site. background
radioactive concent. rations. A discussion of the
results for each location is listed below.

Four samples were collected from Outfall 007.-

Plant-related radionuclides were not detected.

Three samples were collected from Outfall.015.-

Plant-related radionuclides were not detected.

Two samples were collected from Manhole #54.-

Plant-related radionuclides were not detected.

One sample was co11ceted from Outfall 010. Plant--

related radionuclides were not detected.

One sample was collected at the offluent end of'-

Sediment Basin A. Plant-related radionuclides-
were not detected.

- One sample was collected .from the GGNS Resin Pond.
Plant-related radionuclides _were not detected.

One sample was collected'at the effluent end of i-

Sediment basin B. Plant-related radionuclides
were not detected.

Four samples were collected from the. Barge' Slip.-

Small concentrations of Hanganese-54 and Cobalt-60
-were detected. Results are summarized'In.
Section 4.0.

- Four upstream shoreline Mississippi River samples
were collected. Plant-related radionuclides and.
tritium were not detected.

Four downstream shoreline Mississippi River-

samples were collected.1 Plant-related
radionuclides and tritium were not detected.

.
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o Sediment - Seventeen sediment samples were collected
from four locations to provide supplemental information
about GGNS effluents and site background radiation
levels. A discussion of the results for each location
is provided below.

Eleven samples were collected from the GGNS barge-

slip. A discussion of these results is presented
in Section 2.6.

Four samples _were collected at the influent end of-

Sediment Basin B. Plant-related radionuclides
were not detected.

One sample was collected at the effluent end of-

Sediment Basin A. Plant-related radionuclides
were not detected.

One sample was collected from the GGNS Resin Pond.-

Plant-related radionuclides were not detected,

Raw Sewage - Six samples were collected from twoo
locations to provide supplemental information about
GGNS sewage sludge radionuclide concentrations. A

discussion of the results for each location is listed
below.

Four samples were collected from the Unit 1 Sewage-

Plant (Outfall 015). Small concentrations of
Manganese-54 and Cobalt-60 were detected. Results
are summarized in Sections.4.0 and 5.0.

Two sampics were collected from the Unit 2 Sewage-

Plant (Outfall 010). Plant-related radionuclides
were not detected.

o Heat - one sample was collected from one location to
provide supplemental information and background
radionuclido concentrations. A discussion of the
results is listed below.

One sample of venison was collected at the-

Bucksnort flunting Camp. Plant-related
radionuclides were not detected.

2.8.2 DEVIATIONS FROM THE ESP

Special samples are not a part of the GGNS Technical-

Specifications requirement. Therefore, deviations from the ESP

do not apply.

1
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2.8.3 EERGEAli DESCRIPTIQN

Special samples were occasionally taken from locations which 'i
i

woro not part of the routino ESP to provido supplomontary data !

and to address areas of special interests. Samplo media may
i

include sediment, water, milk, fish, meat and vegetation and may,

be analyzed for gamma-emitting radionuclidos, Iodine-131 or gross- -i

l
beta-emitting radionuclides depending upon current interest. |

1

i

-i

i

..

,

- |

:

i
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2 '. 9 ANNUAL LAND USE CENSUS i

-!

|

i

i
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2.9.1 INTERPRETATIONS AND TRENDS-OF RESULTS

| Although some minor changes-occurred from 1989 to 1990, as

shown in Table 2-12, there was no need to modify the ESP. Also,

there was no. location identiflod which yielded a calculated dose

or doso commitment greater than those currently being calculated.

The re;olts of the 1990 Land Use Consus indicated the land-

uses in the zero to 5-mile area surrounding GONS have romained

-basically the same as those reported in the 1988 and 1989 Annual

Land Use Consus. The 1990 Land Use Consus data shoots are

presented in Tablo 2-13.

2.9.2 DEVIATIONS FROM THE ESP

The Annual Land Use Consus required by GGNS Technical

Specifications was conducted during-1990 without exception.

2.9.3 PROGRAM DESCRIPTION
i

| As required by-GGNS Technical Specification 3.12.2, ESP

personnel conducted an Annual Land Use Consus. The-purpose of

( the census was to identify changes in the uses of land in the
l

unrestricted areas surrounding GONS which would require

modifications to the ESP' or the Offsite Dose Calculation Manual

(ODCH). The most important critoria during the census woro to-

datormine the location, in nach of the 16 meteorological sectors,

of the nearest:

-o Residenco
|

Animal milkedtfor human consumption-o

2o Garden of greater than 50 m (500 ft*) producing broadleaf
vegetation.

.

|
!
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:
i

'The method used for conducting th'e;1990 Land Use Census wasJas; j
,

follows:
o Environmental Surveillance ~ProgramL(ESP) personnel: o

conducted field-surveys:in each meteorological sector l
out to five alles in order 1to' locate the nearest- !-

resident, milk animalJand garden.; -j
'o Telephone confirmatirw was used in:several instances

when personal = contact could;not be made.;

o 'As a result 1of these surveys,-the;following information
was obtained/ confirmed-in each meteorological ~ sector::-

Nearest permanent 1residencei-t '|-
.

Nearer._ unoccupied: residence -
'

-

-1 Nearest gardenland approximate size.
Nearest'milkingLanimal.. 1-

i
t

Io ESP personnel identified the locations-on:thejmap, -
.

measured the' distances to GGNS and recorded'resulta oni j

data sheets.- i

-i

o ESP personnel compared'the 1990-Census resultsito'1989 l

Census results.
'

.;

:

:\
,

t

.]
l

- 1

a

$

'!
9}
:!

1

-i

'i il

!

!

!.
'
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TABLE 2-12-

1989-1990 LAND USE' CENSUS CHANGES

i

SECTOR PARAMETER 1989 DATA * 1990 DATA * REASON FOR CHANGE- !

A Nearest J.E. Marsalis M. Presson J. E. Marsalis property sold to
Broadleaf 2.6 2.6 M. Presson, j
Garden

G Nearest C.B. Buckner S. Lowe C. B..Buckner property sold to
Broadleaf 3.4 3.4 S. Lowe,

,

Garden

J Nearest SERI (ENV) CGNS (ENV) Due to frequent Company-name-
Broadleaf '0.6 0.6 . changes,Jgarden location will now
Garden be referred to as GGNS.

,

R Nearest SERI (ENV) GGNS (ENV) Due to frequent-Company name
Broadleaf 1.7 - 1. 7. ' changes, garden location will now
Garden be referred to as GGNS.

* Distances in kilometers

l
I
1

h
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TABLE 2-13- !

Pags 1 of 5
1990 LAND USE CENSUS

PARAMETER SECTOR A SECTOR B SECTOR C SECTOR D

I. Nearest a. Distance (km) 1.5 1.2 1.1 4.3

Occupied b. Name Elizabeth McGee Prince Dotson Lanell Frazier Ethel May Ryals

Residence c. Address Rt. 2, Box 391 Rt. 2, Box 392 P. O. Box 33 Rt. 2, Box 372B

Port Gibson, MS Port Gibson, MS Port Gibson, MS Port Gibson, MS

d. Number of Occupants 1 7 3 6

II. Nearer a. Distance (km) None None None None

Unoccupied
Residence

-

II. Nearest a. Distance (km)
Milk b. Owner's Name None None None None

Animal c. Address
,
,

IV. Nearest a. Distance (km) 2.6 1.1 4.5

Broadleaf b. Owner's Name Michael Presson * Lanell Frazier John H. Jackson

I - Garden c. Address Rt. 2, Box 377 None P. O. Box 33 Rt. 2, Box 171A

Port Gibson, MS Fort Gibson, MS Port Gibson, MS

d. Garden Size (m ) 50 50 2502

V. . Census Comparison:'

c. Is the nearest occupied residence

in the same location as last census? YES YES YES YES

b. Is the nearest milk animal in the
same location as last census? N/A N/A N/A N/A

c. Is the nearest broadleaf garden in

the same location as last census? YES N/A YES YES
,

_

- Changed since 1989 census
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TABLE 2-13 (cont'd) |
Pege 2 of 5

1990 IAND USE CENSUS

'
PARAMETER SECTOR E SECTOR F SECTOR G SECTOR H >

| ' . I. Nearest a. Distance (km) 1.0 7.0 3.1 1.8
Occupied b. Name Roy Rogers Dykes Cupstid David McGee John Nicboln** I

Residence c. Address P. O. Box 783 Rt. 2, Box 156 Rt. 2 Box 415 P. O. Box 437 [
Port Gibson, MS Port Gibson, MS Port Gibson, MS Port Gibson, MS !,

d. Number of Occupants 2 4 2 24

i

fII. Nearer a. Distance (km) None None None None
Unoccupied

[Residence
,

i

.II. Nearest a. Distance (km) :
dilk b. Owner's Name None None None None
Animal c. Address j

- IV. Nearest a. Distance (km) 1.3 7.8 3.4 5.2
Droadleaf b. Owner's Name Hiram Wells Gerald Baker Stephanie Lowe* Nathan Noble |
Garden c. Address Et. 2, Box 399A Rt. 2, Box 172 Rt. 2, Box 416A P. O. Box all

Port Gibson, MS Port Gibson, M3 Port Gibson, MS Port Gibson, MS
d. Garden Size (m ) 10G 50 1000 (Grapes) 70 ,I2

V. Census Comparison:"

c. Is the nearest occupied residence
in the same location as last census? YES TES TES TES '

__ i

b. Is the nearest milk animal in the
some location as last census? N/A N/A N/A "/A

!
c. It the nearest broadleef garden in !

the same location as last census? TES TES TES TES |

!

* Changed since 1969 census :
a** Maintains a small garden,' but < 50 n i
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! TABLE 2-13 (cont'd) !
Page 3 of 5

1990 LAND USE CENSU_S_
i

i
PARAMETER SECTOR J SECTOR K SECTOR L SECTOR H '

I. Nearest a. Distance (km) 5.0 3.5 1.4 !

Occupied b. Name Steve Price Jim Cassell, Jr Glodjo (Buddy Roddey)*** }Residence c. Address Et. 1, Box 412D Rt. 2, Box 404 Rt. 2, Box 401 None !
Port Gibson, MS Port Gibson, MS Port Gibson, MS [d. Number of Occupants 2 4 4 i

i

.I. Nearer a. Distance (km) 3.8 None .None None ,

! UE-:-: - ;-ied (B. Cassell House) !
' . Resh !
,

I. Nearact a. Listance (km) i
Cilk b. Owner's Name None None None None !
Animmi c. Address '

|
' V.- Nearest a. Distance (km) 0.6 3.5 1.4 .

Broadleaf b.' Owner's Name GGNS (Env)* Jim Cassell, Jr Papa Johns-GG Bait
iGarden c. Address P. O. Box 756 Rt. 2 Box 404 Shop **** None i1 Port Gibson, MS Port Gibson, MS Rt. 2, Box 400J ;

Port Gibson, ifs
2 .

d. Garden Size (m ) 2500 50 15 0 !

i

V... Census Comparison: !

:. le ao nearest occupied residence
|ina tae same location as last census? YES YES YES N/A i

b. Is the nearest milk animal in the
same location as last census? N/A N/A N/A N/A

c. Is the nearest broadleaf garden in
the same location as last census? YES YES YES N/A

i
:

0 Changed since 1989 census 'i*** Now owned and occupied by Buddy Roddey.
4

*** Not a residence. Store is owned and operated by B. Roddey. i

!#

AR898261/JitSFLW - 2-71
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TABLE 2-13 (cont'd)'

Page 4 of 5
1990 LAND USE CENSUS

L
PARAMETER SECTOR N SFi. lux P SECTOR Q MT:rIOR R

I. Nearest a. Distance (km) 1.7Occupied b. Name Noce None None Christine RoddeyResidence c. Address
Rt. 2, Box 390
Port Gibsoo, MS '

d. Number of Occupants
2

II. Nearer a. Distance (km) 2.6 6.9
W h yied (Bucksnort Camp) (Dr. Cobb None NoneResid==e= Eunting Camp)

:I. Nearest a. Distance (km)
Hilk. b. Owner's Name None None None NoneAnimal c. Address

V. Nearest 'a. Distance (km)
1.2Broadleaf b. Owner's Name None None None GGNS (Env)*Garden c. Address

P. O. Box 756 -

d. Garden Size (m ) Port Gibson, MS2

2500
V. Canons c -Arison:

o. Is the nearest occupied residence -

in the same 1ccation as last census? N/A N/A N/A TES

b. Is the nearest milk animal in the
same location as last census 7 N/A N/A N/A N/A

c. Is the neares't broadleaf garden in
the same location as last census? N/A N/A N/A TES

* Changed since 1989 census

ARS98261/JRSFLR - 2-72
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TABIE 2-13 (cont'd) !
Pcgo 5 of 5 ;

1990 IJLND USE CENSUS
,

I

'VI. Ramarks: |
.

~

[

!
i

Census conducted by: - - - - /4 / 2.4 / fo
Signature Date !

4

"II6 Review:
:

o. Comparison of previous and present locations: !
!
t

[ ] No differences j
!

J t

[I] Differences ,

; [ ] Significant
4

[I] Insignificant
,

t.

b. Calculations: [
t

-[I] Not required i
!<

'

j [- .] Required

Completed: Meh _/ M - ^l- - /o/ % / To .
'

. Signature Date

- - A A /4 / SIII. Reviewed /Approv .
_

Supervisor, Environmental Servicoe Date ,,
'

ie

!
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SECTION 3,0-

+
ANALYTICAL PROGRAM TECilNICAL DESCRIPTION

,

1

1

|

|-
|

..
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]

3.1 SAMPLE IIANDLING AND TREATMENT f

once a representative sample is received by the analytical

laboratory, the laboratory staff is responsible for properly treating

and stor!.ng the samplo. Environmental samples frequently require

treatment prior to analysis. Treatment of the sample after it is

roccived depends on the sample and the analyses to be performed on it.

3.1.1 Water Samoles

Generally, one-gallon water samples were acidified with five

ml of concentrated hcl acid when collected. Samples for tritium ,

analysos should not be stored in polyethylene bottles for more

than 3 or 4 months because water can evaporate through the

polyethylene."

3.1.2 Air P11ters

Air filters were handled with care when heavy dust loadings

were observed becauso particulato matter is easily removed from

the filter. Air filters were normally roccived by the laboratory

in plastic containers; some extremo1y low-level analyses required

analysis of the container as well as the sample.

3.1.3 Kilk

Hilk samples were usually refrigerated until analyses could

be performed. If analysos were delayed for more than a few days,

a preservative (formaldehyde) was added to inhibit bactorial

growth and retard spoilage. Hilk samples analyzed for lodino-131

had 100 m1 formaldehyde added to avoid binding of the iodino that

may occur with smaller levels of formaldehyde.

AR808261/JRSFLR :3-1
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3.1.4 Soil and Bottom Sediment<

Soil and sediment sampics were dried, pulverized and sieved

before analysis. To ensure a homogeneous sample, thorough mixing

was required.

3.1.5 Other Sampics

Perishable sampics were preserved by refrigeration or

freezing. Vegetation and other samples may need to be dried..
,

pulverized or ashed before or after analysis for long-term

storage.

3.2 GR0_SS ALPHA / BETA-EM1TTING RADIONUCLIDE ANALYSIS OLAIR PARTICULATE
SAMPLES

Air filters were counted in a low-hackground alpha-beta. counter at

1 cast 24 hours af ter collection in order to allow for decay of

short-lived materials such as radon and thoron.

Calculations of the results, the two sigma error and the lower limit
,

of detection (LLD) were performed as indicated in the following:

ALPilA RESULT = [(N/T)-(B/t))/(2.22'V E)
(pC1/m3)

BETA RESULT = [(N/T)-(B/t)-(r)(N/T)l/(2.22'V'E)
(pC1/m3)

TWO SIGMA ERROR = 1.96 f(N/T*)+(B/t')/(2.22'V'E)
(pC1/m3)

LLD (pC1/m3) =4.66/(B)/(2.22 vet)
where N = Gross counts of sample

T = Number of minutes sample was' counted
B = Counts of blank
t = Number of minutes blank was counted
2.22 = dpm/pC1
V = Sample aliquot size (cubic meters)
E = Counting. efficiency
r = Ratio of alpha counts in beta counting

(cross-talk)

AR808261/JRSPLR - 3-2
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3.3 DETERMINATION OF GROSS ALPilA-EH11 TING RADIONUCLLDE AND/OR j

QROSS BETA-EMITTING RADIONUCLIDE ACTIVITY IN WATER SAMPLES

Section 3.3 describos the process used to measure the overall

alpha-emitting radionuclidos and beta-emitting radionuclidos of water

samples without identifying the specific radioactivo isotopo present.
,

|No chemical separation techniques were involved. Two hundred ml of the
,

;

sample was ovaporated in a beaker at approximately 100'C. The residuo )
was transferred and dried in a 2-inch stainions stool planchot.

The planchots woro counted for 100 minutos in a low-background

alpha-bota counting system. Calculation of activity includes a

self-absorption correction factor for counter of ficiency based on tho ;

weight of residuo on each planchet.

Calculations of the results, the two sigma error and the lower limit

of detection (LLD) woro performed as indicated in the following:

ALPilA RESULT = [(N/T)-(B/t)]/(2.22*V E)
(pC1/1)

'BETA RESULT = [(N/T)-(B/t)-(r)(N/T)]/(2.22'V E)
(pC1/1)

TWO SIGMA ERROR = 1.96 ((N/T )+(B/t')/(2.22'V'E)8

(pCi/1)

LLD (pC1/1) = 4.66 J(D)/(2.22'V Eat)

whoro: N = Oross counts of sample
T = Number of minutos tample was counted
B = Counts of blank
t = Number of minutos blank was counted
2.22 = dpm/pCi
V = Sample aliquot size (11 tors)
E = Counting efficiency ,

'

r = Ratio of alpha counts in bota counting

(cross-talk)

4

%
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;

;j 1

If the not activity (N/T-B/t) was equal to or less than the counting ?-

i
~

error, the activity on the collection date was below the limits of
:|

! detection and was designated less than the Icwer limit of detection

(LLD). I
!

3.4 ANALYSIS OF WATER SAMPLES FOR TRITIUM
i

Five milliliters of water was addsd to 25 ml of liquid scintillation
,

solution in a 25 mi vial. The sample was inserted into a liquid ;
4

; scintillation spectrometer and counted for-300-500 minutes.

Calculations of the results, the.two sigma error and the| lower limit,

of detection (LLD) were performed as indicated in the followingt
|
|

RESULT = [(N/T)-(B/t)J/[(2.22 V E) exp(-14t )I ]2
(pci/1) {

TWO SIGHA ERROR = 1.96 J(N/T )+(D/t )+[(2.22'V E) exp(-16t )I8 8

2(pC1/1)
,

i

= 4.66 EI.LD (pC1/1),

2.22 E V t'exp(-16t )
2

where: N = Gross counts.of sample,

| T = Number of minutes sample was counted
| B = counts of blank

t = Number-of minutes-blank was counted
2.22 = dpm/pC1

V_ -= Sample aliquot size (1)-
E = Counting efficiency.

_ _ _.

exp(-16t ) = Decay correction where Atp is. time _ elapsed-2' between collection of sample and date of
counting.

3.5 ' ANALYSIS OF SAMPLES FOR 10 DINE-131

! Up to four. liters,of sample was thoroughly mixed With J stable

lodine carrier solution. The samplei was then passed through aa anion

exchange resin column,to remove iodine from the sample. The lodine was,

._

then stripped from the resin.with a sodium hypochlorite' solution, reduced

with hydroxylamine hydrochloride'and extracted into carbon'.totrachloride.

'AR808261/JRSFLR -13-4, ;
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f

as free iodine. It was then back-extracted into sodium bisulfite

solution and was precipitated as silver lodide. The precipitate was

weighed to determine chemical yield and mounted on a stainless steel

planchet for low-level beta counting. The chemical yield was corrected

by measuring the stable lodide content of the milk or the water with a

specific fon electrode.

Calculations of the results, two sigmn error and the lower limit of

detection (LLD) in pC1/1 were performed as indicated in the following
:

RESULT = (N/t B/t)/[(2.22*E.V+Y)6rpf-16t )I
2

(pci/1)

TWO SIGMA ERROR = (1.96 ((N/t )+(B/t )+[(2.22 E V'Y)exp(-kate))8 8

(pci/1)

LLD (pC1/1) = (4.66 ((B/t )+[(2.22 E V Y)cxp(-16t )I8

2

where: N = Total counts from sample (counts)
t = Counting time for sample (min)
B = Total counts of blank (counts)

2.22 = dpm/pci
E = Efficiency of the counter for Iodine I-131

corrected for self absorption effects
V = Volume of sample analyzed
Y = Chemical yield of the amount of sample

counted
exp(-14t ) = Decay fact r fr m the time of collection

2
to the counting dete

3.6 GAMMA SPECTRQUETRY OF SAMPLES

3.6.1 Milk and Water

A 3.5-11ter'Marinelli beaker was filled with a

representative aliquot of the' sample. The sample was then

counted for a minimum of 240 minutes, or until the required LLDs-

were achieved, in a shielded Germanium-Lithium (gel 1) detector

coupled to a computer-based data acquisition system which ,

performed a pulse height analysis.

:
-

'
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1

A computer sof tware program defined peaks by cortain changes

in the slope of the spectrum. The program also compared the

energy of each peak with a library of peaks for radionuclide

identification and then performed the radioactivity calculation
'

using the appropriate fractional gamma ray abundance, half life,

detector officiency and not counts in the peak region.

3.6.2 Verotation. Food and Garden Crop.L and Fish

A maxt:num quantity of undried vegetation,- food or garden

crop sample was loaded into a tared 3.5-liter Marinelli.boaker

and wofghed. The sample was then counted for a minimum of

200 minutes, or until the required LLDs were achieved, in a

shielded Gohl detector as described in Section 3.6,1.

As much as possible (up to the total sample) of the edible

portion of a. fish was loaded into a tared Marinelli banker and

weighed. The sample was then diluted with defonized water to r

wofgh 3.5 kg and counted for a minimum of 240 minutos in a

shielded Gobi detector as describod' in Section 3.6.1.

; 3.6.3 So11s and Sediments
(

Soils and sediments were dried at a low temperaturo (less

than 100'C), loaded into a tarod 1.0-11ter Marinelli beaker and

weighed. The sample was than counted for 240 minutos.-or until,

|
.' the required LLDs were achieved, in a shielded GoLi detector as

|

| described in Section 3.6.1.

| 3.6.4 Charcoal Cartrideos

Charcoal cartridges were counted in a Marinelli boaker,-with

one to four cartridges positioned on the face of a Gobi detector

and up to sovon cartridges on its side. Each detector was

'AR808261/JRSFLR - 3-6
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calibrated for both top and side positions and a counting

efficiency determined. The lodine-131 detection limit was

determined for each charcoal cartridge, assuming no positive

results for Iodine-131, by utilizing the smallest volume of air

recorded for a cartridge within the Marinelli beaker. If

Iodine-131 was observed in the screening count of a set of

cartridges, each charcoal cartridge was positioned on the face of

the detector and then counted separately,
s

3.6.5 Air Partfeulatu i
i

The 12 to 14 (depending on the calendar quarter) air

particulate filtern for a quarterly composite for each field

station were stacked one on top of another and counted for at

least four hours, or until the required LLDr, were achieved, in a

shielded GeLi detector as described in Section 3.6.1.

The calculations of results, two sigma error and the lower

limit of detection (LLD) in pC1/ volume or pCi/ mass were performed

as indicated in the following: ;

RESULT (S-B)/[(2.22 T E V F) exp(-1Ats))=
4

TWO SIGMA
(1.96 JS+B)/[(2.22 T E V F) exp(-XAts))ERROR =

(4.66 $ [(2.22 T E V F) exp(-lats))LLD =

where: S= Area, in counts, of sample peak and
background (region of spectrum of interest)

B= Background area, in counts, uader sample
peak, determined by a linear interpolation
of the representative backgrounds on either
side of the peak

2.22 = dpm/pC1
T= Length of time in minutes the sample was

counted
E= Detector efficiency for energy of interest

and geometry of sample

!

i
i
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V= Sample aliquot size (liters, cubic meters,
kilograms, or grams)

F= Fractional gamma abundance (specific for
1

each emitted gamma)
Decay factor from the time of collectionexp(-kats) =

to the counting date

3.7 IllERM0 LUMINESCENT DOSIMETERS (TLDs) ,

|'

Environmental radiation doses were measured using TLD cards

impregnated with calcium sulfatetdysprosium phosphor scaled in plastic

protective holders. These TLD cards had four main readout areas utilized

in calculating dose rates and four reserve areas as a backup dosimeter.

Prior to installation the cards were spread out in a single layer on
!

a perforated metal tray and annealed for two hours at 250-260'C. After'

i

cooling, the cards were mounted in a card holder, scaled in a plastic

protective holder and shipped for placement in the ficid.

Upon return from the field, the TLD cards were read in a Tolodyne

Isotopes Model 8300 TLD Reader. After readout, the cards were annealed

again and irradiated with a known dose using a Radium-226 source 1

encapsulated in'an iridium needle and then read again to determine the

card ef ficiency. The not exposure was calculated by the computer afteri

in-transit exposure was subtracted.- The LLD for environmental TLDs is
i

1 mrem / quarter. !

3.8 DATA REPORTING CONVENTIONS

The mean-of analytical results is as follows:

!i = I Xf / n
Where 1

| 5 = Mean ,
'

| Xi = -Individual sample results
Number of sample resultsn =

=l

l
AR808261/JRSFLR - 3-8 j
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Rounding of calculated values is accomplished by inspection of the

digits to the right of the last reported digit with values less than 5

rounded down and values greater than 5 rounded up. When the value equals

5, the reported value is rounded to an even number.

Analytical results which are less than the 2 sigma counting error

are reported as less than the 1.LD calculated for that sample. Analytical

results greater than the 2 sigma counting error are reported along with

the associated 2 sigma counting error as a plus or minus (1) term.

Calendar quarters are considered to be the following time periodat

IST QUARTER = JAN - MAR
2ND QUARTER = APR - JUN
3RD QUARTER = JUL - SEP
4Til QUARTER = OCT - DEC

1

1

|

AR808261/JRSFLR - 3-9
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SECTION 4.0

ENVIRONMENTAL SURVEILLANCE PROGRAM SUMMARY

l

l
!

l
i

| 1

i ?
'

|

t

1
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4.1 1990 PROGRAM RESULTS SUMMARY *

Results of the esp for 1990 are summarized in Tables 4-1 and 4-2.

Results from sampling locations required by GGNS Technicel

Specifications, which are identified in Sections 2.1 through 2.7, were

used to develop Table 4-1. Tabic 4-2 includes results from all sampling

locations, not just those required by Technical Specifications.

Indicator and control locations for Table 4-1 are as designr.ted by

the GGNS Technical Specifications and summarir.ed in Table 4-3. Indicator

and control locations for Table 4-2 are listed in Table 4-4. For ,

l
Idetermining ranges and means for indicator and control locations, values

reported as less than (<) were not used.

.

!

-|
!
!
,

l

i

i

!
!

|
* Analytical results were provided by Arkansas Power &. Light Company's i

Technical Analysis Section, with-the exception of thermoluminescent
dosimeter analysis provided by Teledyne Isotopes Midwest Laboratory. ,

!
i

i
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Table 4-1

Page 1 of 4 k
!

ENtfInsteqEstTAL MDMITORISIC PROGRAM SENGERY |

tGCats Tectmical Speeificetion Samples 1
.

[ 90mme of Facility Grand Gulf feuclear Station Docket No. 50-416 !
1' Location of Facility Claiborne, Mississippi poporting Period January - Deca h 1*e9 L

l'- ECommty, State) ,

i

i
.. Indicator Location with Highest Control Baumber c

,

Sample Type and Locations Annum 1 Mean Locations of teen-
i'

i

Type geh a 'b Mean iF) c' d Mean iF1 Pesen iF3 Routine
I .(Units) of Analyses LLD - litengel Location tRangel (Range) Wesults e
t . 3
4 -|

Air Particulates CB' 258 e.s1 .e21 (154/155) AS-8 IMt .824 (52/52) .529 (183/183) 9 I

. ;s(pC1,m ) t...s . 6,2 (S.etor E,. 6 mi) i... ,- . 472. c... . 37,

i

i

jCs ze
Cs-134 0.95 <LLD M/A II/A <tLD 9 ;

,

Cr ' 37 e.96 <LLD M/A N/A <tLD 9 [
t
i

Airborne Iodine I-131 258 0.97 <tLD M/A N/A <tLD 9 }
sj (pci/m )

i

j- TLD (Inner Ring) Camme 64 1.0 17.2 (64/68) M-18 (Sector F, 22.2 (4#4)-
'

: Emit /etc. ) tis.e - 25.83 e.5 mi) 129.1 - 25.8) N/A 9

{ TLD (Outer Ring) Comme .64 19 17.8 (64/64) M-55 (Sector D, 21.4 14/4)
'

' ' t est/Otr. ) tie.8 - 22.11 s.s mil (2s.1 - 22.13 98/A 9

'

{ TLD (Special Co - 26 1.s 17.6 (26/26) M-e1 (Sector E, 21.4 (*/4)
Interest Arees) [14.4 - 23.0] 3.5 mil c19.6 - 23.9) N/A S

,
teR/Otr.)- |

.. ,.

' TLD (Control) Comme 4 '1.0- M/A 98/A N/A 17.5 (4/4) 9
; tmR/Otr.). c16.5 - 19.23

)- h

!,

b

i
\

!
>
|

I
i
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Tat:1e 4-1 (cont'd)

Page 2 of 4

Eter1ROWNTAL NOMITOft1NG PeOGRAN SLpWGMrY
(Gests Technical Specificaticwn Samples)

Nees of Facility Grand Gulf Nuclear Station Docket No. 50-416
Locatfort of Facility Claiborne, Mississippi Reporting Period _Jenuary - N lee 9

(County, State)

Indicator Location witti Nighest Control 96Jmmer

Seeple Type and Locations Annual Mean Locations of 9 eon-

uh a b Nean (F) c d Noen (F) Noen (F) Woutine
Type

(Units) of Analyses LLD ttengel - Location teengel (Wenge) mesults e

Cistem tfeter G8 24 4 3.4 (3/12) NeGeo Cistem 3.4 (3/12) 4.4 (2/12) e

faci /1) [2.5 - 3.93 (Sector A, 8.9 ei.) [2.5 - 3.93 E3.7 - 5.03

I-131 24 1.9 <LLD N/A N/A e.5 (1/12) e
[N/A]

H-3 8 2999 424 (1/4) fare == Cistem 424 (1/4) 272 (1/4) e

EN/A) (3ector A, 9.9 mi.) [N/A] [N/A]
|GS 24

Mn-54 15 <tLD WA N/A <LLD e

Fe-59 38 <LLD N/m M/A <tLD e

Co-58 15 <LLD N/A N/A QLD 0
| Co-6e 15 <tLD WA WA <tLD e

Zn-65 38 <LLD N/A N/A <tLD 9

Zr-95 30 <LLD N/A N/A <tLD e

9tp-f5 15 ' <LLD N/A N/A <tLD e

Cs-134 . 15 <tLD N/A N/A <tLD 9

Cs-137 18 <LLD N/A DL/A CLLD 9

Be-140 68 <LLD N/A N/A <tLD 0
r

La-14e 15 <LLD N/A . M/A <tLD e
I

'

Surface Noter M-5 12 2999 803 (6/8) Discharge Bosin 1921 (4/4) 319 (1/4) e

(pCi/1) [252-1938] (Sector P,8.3 eil [531-1938) [N/A]

GS 36
Mre-54 15 <LLD N/A N/A <LLD 8

Fe-59 39 <LLD WA N/A 4LD S

Co-58 15 <LLD N/A N/A <LLD 9-

Co-68 15 4 (1/24) Sischarge Besin 4 (1/12) <tLD e

[N/A) (Sector P, 0.3 mi) [N/A]

Zn-65 30 <tLD N/A N/A- <tLD e

Ir-95 Se <LLD N/A N/A <LLD e

9tp-e5 15 <tLD N/A SE/A <LLD 9

- Cs-134 15 <tLD N/A st/A <tLD 9

Cs-137 '18 <tLD N/A N/A <LLD e

Be-146 64 <tLD SE/A N/A <LLD 8

to-140 15 <tLD N/A pt/A <LLD 9

AW898261/JRSFLR - 4-3
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Table 4-1 teent'd)

Page 4 of 4

b
ENVIRiseENTAL MONITORIts PROGRAM SEDetARY
(GGets Tectmical Specification Samples)

Meme of Facility Grand Gulf 88ueleer Station Docket No. 50-416 )
Location of Facility Claiborne, Mississippi Reporting Period January - De W 1eet .

f(County, State)
i

Indicator Location with Highest Control - ' i

Sample Type and Locations Anrusel Mas n Locations of soon-
-

Type skaiber a b Mean tF) e o egean iF 3 pteen iF) Woutino
iUnits) of Analyses LLD IRangel Location ' [ Range] [ Range 1 Results e

i
f

|Fish GS 4
(pCi/kg wet) 9%-54 13e <LLD M/A N/A <LLD 8 ;

.Fe-59 26e <LLD M/A M/A <llD 8 :

Co-58 138 <tLD 88/A 8t/A <tLD e

Co-60 13e < LLC st/A st/A <tLD e

In-65 269 <LLD N/A N/A <LLD 9 |
'

Cs-134 135 <tLD N/A N/A <tLD 9

Cz-137 15e <LLD M/A st/A <tLD e
>

[
i

Bottom Sediments GS 2
I

(pCi/kg dry) Cs-134 -158 <LLD M/A 98/A N/A e

Cs-137 ISO 36 (2/2) Hamilton Lake 3e (2/2) N/A 9 [

[16-551 t$ector M, 2 ei.) [16-551

*

a G8 = C s beta; GS * Gemme scan. '

b LLD = Required lower limit of detection besed on Grand Gulf feuclear Station Technical Specification Table 4.12.1-1.
e Mean and rary beood upon detectable ---- - __ .ts only. Traction of detectable semesurements et specified leentiets is indicated in

iperentheses (F).
d Locations are specified ill by neue and (2) sector reistive to reactor site. y

e soon-routine results are those ohich exceed ten times the control station value. If no control station value is available, the result :
I

is considered non-routine if it exceeds ten times the preoperational value for the location.

AR898261/JRSFLR - 4-5
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Tat:1e 4-2 teent'd)

Pete 2 ef 5

EsarIsoleENTAL MENEITORING P90GRArt SupetAFV
eAll semples)

Samme of Facility t>end Gulf 88uclear Station Docket peo. 58-416
Location of Tacility Claiborne, Missississei Wesporting Period Jesusory - Deca h 1**e

(County, Statel

Indicator Location eith Stighest- Control mh

Samuele . Type and Locations Annumi Ptmen Locations of Seen-
. Tysse mh a b pteen iF) e d femen iF 3 9tmen t F 3 Woutine

tunits) of Analyses LLD' tRenge] Location IRense] (Range] Results e

Cistern te ter GB 24 4 3.4 E3/12) fleGeo Cistern 3.4 (3/12) 4.4 (2/12) Ge
(pC1/1) 12.5 - 3.93 (Sector A, e.? mi.) [2.5 - 3.93 [3.7 - 5.81

1-131 24 los <tLD WA N/A 9.5 (1/12) e
Ise/A3

M-3 8 2009 424 (1/4) fleGee Cistern 424 (1/43 272 (1/4) e
IN/A] (Sector A, 0.9 mi.) (M/A] EM/AJ

'

GS 24
999-54 15 <tLD. M/A N/A <tLD e
Fe-59 39 <tLD '- M/A M/A <tLD e
Co-58 15 - <tLP M/A IE/A <tLD e
Co-69 15 ' <LLD 9L'A 1E/A <tLD e
2n-65 38 <tLD M/A N/A <tLD e
Ir-95 30 <tLD M/A MIA <LLD e
9t>-95 15 <LLD M/A M/A <LLD e
Cs-134 15 <tLD WA M/A <tLD e
Cs-137 18 <tLD SE/A N/A <LLD e
De-les 6e ' <tLD M/A 95/A <LLD - e
Le-let 15 <LLD M/A N/A <LLD e

Surface teater - M-3. 14 2009 883 16/97 Discherige Basin 1821 14/43 Sie (1/57 e
(pC1/1) E252-19303 '(sector P,8 3 mi) [531-19343 (M/AI

GS 59
Ph-54 15 6 (1/45) Seree Slip 6 (1/4) <LLD e

Ist/AI (Sector 4, 1.5 mi) IM/AI
Fe-59 30 <LLD M/A ft/A <tLD e
Co-58- 15 <tLD st/A M/A <tLD e
Co-68 15 15 (2/45) Berge Slip 26 (1/4) <tLD e

(4-263 (Sector G, 1.E mi) (M/A]
Zn-65 39 <tLD M/A II/A <LLD e
Zr-95 3e <tLD M/A SE/A <LLD e'

Ier-95 15 <LLD M/A 88/A <tLD e
Cs-134 15 <LLD ' M/A M/A <tLB e
ts-137 18 <LLD 98/A SE/A <tLD 'e
9e-144 64 <tLD M/A N/A <LLD e
La-lhe 15 <tLD M/A N/A <tLD e

AR608261/JItSFLR - 4-7.-
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Table 4-2 (cont *di
(

,

Np3e 5
a

ENVIRefe4 ENTAL NOMITORING PROGRAM $429tMrY +

fall SamplesF L

Mmmee of Facility Grand Gulf feuclear Station Docket No. 59-416
Location of /acility Claiborne, Mississippi Reporting Period _Jenuarv - Deca h 1**e [

(County, State)
!

Indicator Location with Mighest Control peumber

Sample Tysse and Locations Armuel Mean Locations of peon-

Ty:no thh ' a t> Moen (F) e d Moon tF3 Moen tF) Routine,

tunits) of Analyses LLD IWunsel Location temnoel (Range] Wesults e

.

Well tomter . M-3 12 2999 <tLD M/A N/A N/A e
(pC1/1) CS 12 .

Ih-54 15 <tLD N/A - N/A <tLD 0 I

Fe-59 30 <tLD M/A N/A <LLD 9 L
a

Co-58 15 - <LLD M/A N/A <tLD 9 [

Co-68 15 <tLD N/A N/A <tLD S i

Ze 65 Se <LLD. M/A N/A <t1D e |
Zr-95 30 <tLD N/A N/A <tLD 9 j
90tp-95 15 <tLD M/A- N/A <LLD 9 !

Cs-134 15 <LLD M/A M/A <LLD 4
Cs-137 18 <LLD N/A M/A <LLD 9 >

Be-148 69 <tLD M/A N/A <tLD 9
La-144 15 <lLD . M/A M/A <tLD e

Milk I-131 3 1.9 N/A N/A N/A <llD 9
(pCi/1)

CS 2
Cs-134 15 M/A M/A N/A <tLD 9 ,

Cs-137 18 M/A N/A N/A <LLD 9 i

Be-143- 68 N/A N/A N/A <lLD 9 j

La-148 15 N/A N/A N/A <tLD 9 '

[
F

vegetation 1-131 198 6e <tLD 95/A N/A <LLD 9 |

EpCi/kg wet)
CS 198 [
~ Cs-134 69 <LLD N/A 88/A <tLD 9
Cs-137 8e .13 (2/72) Sector J, 13 (2/36) <tLD e

(7-18]- 9.4 mi E7-18] '

:
'
.

!

:
i

AR898261/JRSFLR - 4-8
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Table 4-2 (cont'd)

Fase 4 of 5

Espr180BetssTAL MONITORDEC N SENWGANY
tall SemplesI

samme of Feellity scend Gulf touclear Station Docket see. Se-416
Location of Facility Cleitsorne, Mississiset Reporting Paeiod January - Decentsee 1***

(County, State)

Indicator Location eith Mignost {
Control

- ^-

Sample Type and - Locations annual fleen Lecetions of teen-

. Type Setetser a b 90sen (F) e d pteen (F) -pteen (F) soutine

tunits)- of Analyses LLB IRensel Location teense] [Renge! moeults e-

Fish SS 4
(pC1/kg eet) 80,-5 4 138 <tLB WA 88/A <tLD e

Fe-59 268 <LLB 94/A ' It/A <tLB e

Co-58 ISS <LLD 98/A It/A <tLB 9

Co-6e 138 <LLB II/A It/A <tLB e

-Zn-65 260 <LLB SE/A DVA <tL9 e

Cs-134 13e <LLB st/A 88/A CLLS S

Cs-137 154 <LLD 88/A II/A <tLS e !

Dettee Sediments SS 23 .|
'(pCi/kg dry) .

9tn-54 13e 258 (12/211 Berge Slip (Sector 9) 258 (12/131 <tLB les

[52-619] 152-619]
Co-58 - 13e 3? (1/21) Borpe Slip (sector el 39 (1/13) <tLB e

Ett/A3 .
. Est/A1

Co-6e 13e 424 (12/21) Serge Slip (sector 91 424 (12/13) <1LB 12*

.199-7971 199-7971
Cr-51 13e 853 (4/21) Berge Slip (sector el .853 (4/133 <tLD 4e

'[325-19941 E325-1**43
Cs-134 150 <LLB . II/A st/A <tLB e

Cs-137 188 112 (15/21) Berge Slip (Sector 4) 124 (13/13) <tLD 19e
(16-299]' , (34-2993

= Concentralians eW ten times the control' station value (LLB). Segulatory reporting ressuirements foe nonreutine results
have not tseen established.

AA808261/JRSFLR - 4-9
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Table 4-2 (cont'd)
,i

Fase 5 of 5 ;
<

EMvfRoseENTAL 943MITORIMC FWOCRAM SLWetARY
tall Samples 1

Meme of Facility Grand Gulf 9euelene Station Docket No. 59-416
Location of Facility Claiborne, Pfississippi Reporting Feriod Januarv - Deceeer 1"#

(Comty, State)

Indicator Location with Itighest Control Mumeser
Sangpie Type and Locations Arviuol Mom Locations of 9%n-
Type feumber a b 'Moen tF3 c d Mean iF3 Moen tF) Woutine [

ttanits) of Analyses LLD (Rango] Location ERango] (Ranpol Results e '

i

:
Lfemet es 1

'

(pC1/kg wet) *

Fe-59 268 <tLD M/A 94/A N/A 9*

Zn-65 269 <LLD M/A N/A M/A 9

Cs-134 150 <LLD It/A N/A M/A 9 i

| Cs-137 158 <tLD M/A N/A N/A 9

!

Raw Sewege GS 4
'

(pci/1) 9h-54 15 42 (3/4) tinit 1 Sewege Flant 42 (3/3) M/A 9 .

[18*67] (S=ectee A, 9.3 mi.) (18-67] !

Fe-59 38 <LLD M/A WA N/A 9
Co-58 15 <LLD M/A N/A SE/A 9 i

Co-60 15 88 (3/4) tinit 1 Sewege Flant 88 (3/3) M/A 9
[57-146] (Sector A, 9.3 mi.) (57-146]

Zn-65 38 <LLD. M/A N/A N/A 9
Zr-95 30 <LLD M/A N/A N/A 9
8er-95 15 <LLD ' M/A N/A N/A 9
Cs-134 15 <ti.D M/A N/A N/A 9

Cs-137 18 -- <LLD M/A N/A N/A 9

Be-149 68 <LLD M/A N/A 8t/A 9
La-148 15 <tLD M/A N/A M/A 9

* G8 = Gross beta; GS = Gamme scan.

LLD = Reesired lower limit of detection based on Grand Gulf Deuclear Station Technieml Specification Table 4.32.1-1. i

* Mean and range based upon detectable measurements only. Fraction of detectable -- _-5 .is at specified locations is indlested
in perentheses (F).

d Locations are specified (1) by nues and (2) sector relative to reactor site. ,

,

* Mon-routine results are those which exceed ten times the control station value. If c:o centrol station value is available, the
result is considered non-routine if it exceeds ten times the preoperational volum for the location.

.

b

.

! .AR808261/JRSFLR - 4-18
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TABLE 4-3

Page 1 of 3

INDICATOR & CONTROL LOCATIONS
(GGNS Technical Soecification Samoles)

Total
No. of

Samole Tyne Locations Saroles Total No. & Tvoa of Analyses

- AIE o Indicators - AS-6 RS 51 51 ea. - Gross Beta, I-131; 4-Garza
AS-7 MT 52 52 ea. - Gross Beta, I-131; 4-Gamma
AS-B WR 52 52 ea. - Gross Beta, I-131; 4-Gamma

o Control - AS-1 PG 52 52 ea. - Gross Beta, I-131; 4-Gamma
AS-3 61VA 51 51 ea. - Gross Beta, I-131; 4-Gamma

- TLDs o Indicators

- Inner Ring
M-16, 18, 25, 27, 28, 30, 41, 42,
43, 44, 45, 46,.52, 53, 54, 86 60 60-Gamma

- Outer Ring
M-36, 40, 47, 48, 49, 50, 51, 55,
56, 57, 58, 59, 88, 89, 90, 91 64 64-Gamma

- Special Interest Areas
M-01, 07, 09, 10, 33, 38, 39 26 26-Gamma

o Control - M-14 4 4-Gamma

- WATER Cistern

o Indicator.- McGee 12 12 ea. - Gross Beta, I-131, Gamma;

4-Tritium (H-3)

o . Control - Willis 12 12 ea. - Gross Beta, I-131, Gamma;

4-Tritium (H-3)

.AR808261/JRSFLR - 4-11
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TABLE 4-3 (cont'd)

Page 2 of 3

INDICATOR & CONTROL LOCATIONS
(C4NS Technical Soecification Samoles),

Total
No. of

Samole Troe Locations Sasoles Total No. & Tvee of Analyses

- WATER
(cont'd) Surface

o Indicators --

-

Downstream Mississippi River 12 4-Tritium (B-3); 12-Gsama

: Discharge Basin 12 4-Tritium (H-3); 12-Gamma

o -Control - Upstream Mississippi River 12 4-Tritium (H-3); 12-Gamma

,

Groundwater

o Indicator - Arnold. Acres 4 4 ea. - Tritium (H-3), Gamma,.

1

o Control - Port Gibson City 4 4 ea. - Tritium (H-3), Gamma

- MILK o Indicator'- None N/A N/A
.

o Control - Alcorn State University 3 3 - I-131; 2-Gamma

VEGETATION o Indicators -

Sector J Garden 36 36 ea. - I-131, Gamma
Sector R Garden 36 36 es. - I-131, Gamma

o' Control - Sector K
(Alcorn State University) 36 36 ea. - I-131, Gamma

AR808261/JRSFLR - 4-12
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TABLE 4-3 (cont'd)

Page 3 of 3

INDICATOR & CONTROL LOCATIONS
(GGNS Technical Specification Samoles)

Total
No. of !

Samole Tvoe Locations Samoles Total No. & Tyne of Analvses

i

FISH o - Indicator - Downstream ;-

Mississippi River 2 2-Gamma !

o Control - Upstream Mississippi River 2 . samms j

- SEDIMENT
o Indicator - Hamilton Lake'(SEDHAM) 2 2-Gamma

o Control (1) - None N/A N/A

(1) A control location was not required by GGNS Technical Specifications, but one was collected
~

. upstream of the GGNS discharge into the Mississippi River.
t

I

b

AR808261/JRSFLR - 4-13
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TABLE 4-4
;

Page 1 of 4
!

INDICATOR & CONTROL LOCATIONS
(All Samples)

Total
No. of

Samole Tvoe Locations Samoles Total No. & Tvoe of Analyses

- AIR o Indicators AS-4 GJOE 52 52 ea. - Gross Beta, I-131; 4-Gamma
AS-5 TC 52 52 ea. - Gross Beta, I-131; 4-Gamma
AS-6 RS 51 51 ea. - Gross ' Beta, I-131; 4-Gamma

AS-7 MT 52 52 ea. - Gross Beta, I-131; 4-Gamma
AS-8 WR 52 52 ea. - Gross Beta, I-131; 4-Gamma
AS-9'GGMP 52- 52 ea. - Gross Beta, 1-131; 4-Gamma

o Controls _ - AS-1 PG 52 52 ea. - Gross Beta, I-131; 4-Gamma
AS-2 61N 52 52 ea. - Gross Beta, I-131; 4-Gamma

AS-3.61VA 51 51 ea. - Gross Beta, I-131; 4-Gamma
AS-10 NLT 52 52 ea. - Gross Beta, I-131; 4-Gamma

AS-11 STJ 52 52 ea. - Gross Beta, I-131; 4-Gamma

- TLDs o Indicators

- 0-2 Miles
M-10, 15, 16, 17, 18, 19, 20, 21,
22, 23, 25, 26, 27, 28, 29,.30,
41, 42, 43, 44, 45, 46, 52,.53,
54, 61, 62, 63, 64, 65, 66, 67,
68, 69, 70,.71, 72, 73, 74, 75,.
76, 77, 78, 79, 80, 81, 82, 83,
84, 86, 92, 93, 94 201 201-Gamma

- 2-6 Miles
!M-01, 07, 09, 24,-36, 40, 47, 48,

49, 50,'51, 55, 56, 57, 58, 59. !-

85, 87, 88, 89, 90, 91 t' 8 5 -C; re -
P
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TABLE 4-4 (cont'd) j
j Page 2 of 4

'

.fi

INDICATOR & CONTROL LOCATIONS+

I (All Samoles)

'
Total

'

No. of.
; 'Samole Tvoe Locations. Samoles Total No. & Troe of Analyses

I- - TLDs o Controls.
(cont'd)

- >6 Miles
M-02, 03, 04, 05, 06, 08,.11, 12,
13, 14,'33, 34, 35, 37, 38, 39- 61 61-Gamma-

:

I - WATER Cistern ,

r i

o- Indicator - McGee 12 12 a. - Gross Beta, I-131, Gamma; l'

4-Tritium (H-3)+

| o . Control. - Willis 12~ 12 ea. - Gross Beta, I-131, Gamma; -!

, ..

.4-Tritium.(H-3)- |
j' Surfac's -

.

.

L

f o Indicators -
~

. Downstream Ms. River
,.

12 ~ ~12-Gamma; 4-Tritium (R-3)

|
Downstrean Ms. River Shoreline (1) 3 :3-Gamma; 1-Tritium (H-3)-

.. Discharge Basin 12 12-Gamma; 4-Tritium (H-3) . ,
.

4 4-Gamma |Outfall 007 (1)'
,

: ~Outfall 010.(1) 1 1-Gamma
,{;Outfall 015 (1) 3 3-Gamma'

Manhole #54 (II 2 2-Gamma,
'

Resin Pond'(1) 1- 1-Gamma- -.i

} Basin.A-(1) -1 -1-Gamma i

. Basin B (1)' I 1-Gasse
''

;i
. Barge Slip (1) 4_ 4-Gamma
4 - .,

I o Controls -~ :j
.,

'
'

12 -- 12-Gamma; 4-Tritium-(H-3)- i~. Upstream Mississippi River ' ;

Upstream Mississippi River Shoreline (1) 3 3-Gamma; 1-Tritium (H-3) j
,

, -!

: AR808261/JRSFLR :- 4-15-
1,
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' ~ TABLE'4-4 (cont'd)

Page 3 of 4
4-
!' INDICATOR & CONTROL' LOCATIONS
4 (All Samoles)

. Total
. . No. of

: Samole Tvoe Locations Samoles' Total No. & Tvoe of Analvres
4

- WATER -Groundwater
(cont'd1,

o Indicator ---

,

= Arnold Acres 4 4-Gamma; 4-Tritium (B-3)
. t

'

t

. -

I

o- Controls -
L()

,

I -

. . . '; f
, .. Port.Gibson City'

..

4 4 ea.' . Tritium (H-3), Gamma :j' ' Lake Bruin State Park ~ 4 .' 4'ea. Tritium (H-3),_ Gamma' . I
-

r

-- MILK '02TIndicator.- None_ N/A. N/A
.

. :i
'

! o Control - Alcorn State. University. 3- 3: 'I-131;. 2-Gamma j
.;:

I VEGETATION: o ' Indicators'- l
,

Sector'J Garden: : 36 - 36.ea. .I-131, Gamma
.

; , Sector:R Garden.' 36' 36 es. -'.I-131, Gamma' ]-

' '

~

'o Control Sector K- :

I- .(Alcorn State University) 36: .36'ea.'--I-131,' Gamma 1 f
1

.

- ..t
7 - FISH 'o 4 Indicator - DownstreamlMississippi

.

l
i- River- 2 '2-Gamma t

-~

' Control'~- Upstream' Mississippi' River..- -2 2-Gamma-
~ |i

- -o-

-

5

i~- !
,

- .:

ip

1,

i-
,

-

[' AR808261/JRSFLR 4-16 ...|
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TABLE 4-4 (cont'd)

Page 4 of 4

INDICATOR & CONTROL LOCATIONS
(All Samoles)

Total
No. of

Samole Troe Locations Samples Total No. & Troe of Analyses

- SEDIMENT o Indicators -

Hamilton Lake-(SEDHAM) 2 2-Gamma
Barge Slip (SEDBAR) 2 2-Gamma

Barge Slip (1) 11 11-Gamma

Basin B (1) 4 4-Garma
Resin Pond (1) 1 1-Gamma

Basin A (1) 1 1-Gamme

o Control - Upstream Mississippi River
(SEDCONT) 2 2-Gamma

- MEAT o Indicator - Sector N
(Bucksnort Hunting Camp) (1) 1 1-Gamma

o Control - None N/A N/A

SEWAGE o Indicators -
Unit 1 Sewage Plant

,

(Outfall 015) (1) 3 3-Gamma' '

Unit-2. Sewage Plant

(Outfall 010).(1) 1 1-Gamma

o Control - None N/A N/A-

>

(1) Special samples

'
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5.1- CROSSCHECK PRQQRAM RESULTS

Arkansas Power & Light's (AP&L) Technical Analysis Section analyzed

the crosscheck samples for GGNS. The results of GGNS' Crosscheck Program

are provided in Attachment I, 1990 Environmental Sampling and Analytical

Report. Graphs of AP&L's intercomparison results are provided in Figure
!

5-1. This figure indicates that AP&L reports consistent, valid data j

based on the similarity of EPA and AP&L results.
!

Telodyne Isotopes Midwest Laboratory provided thermoluminescent q

dosimeter (TLD) analytical capabilities. Attachment II contains the most

recent results obtained through Telodyne's-participation in the.

International Intercomparison of Environmental Dosimeters. Results were

within the acceptable range of deviation.

5.2 DUPLICATE SAMPLES

Results for duplicate samples lof water, milk, fish, sediment, sewage

and vegetation media submitted by GGNS to AP&L are included in

Attachment I. These results are in the appropriate tables and-identified

by the suffix (GG) accompanying the laboratory number. Table 5-1

summarizes the results of the ESP duplicate sampling for 1990.

A graph presents results _ for duplicate TLDs from 1987 through 1990

in Figure 5-2; This figure which is based on averaging the three

duplicate and permanent TLD location results, shows that consistent,

valid data is being reported based on the similarity of.results.-

1

L

I
I

h
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Table 5-1
,

Page 1 of.3 t

DUPLICATE SAMPLING PROGRAN SUP0(ARY

Indicator Location with Highest Control
Sample Type and Locations Annual Moon Locations
Type Number a b . Moon (F3 c d Moon (F) Mean (F)

(Units) of Analyses LLD [ Range] . Location 1 Range] [ Range]

TLD (0-2 Miles) Gamma 6 1.0 17.5 (6/6) M-31 at M-18 19.7 (1/1) N/A
,

(mR/Qtr) 115.2 - 19.7) (Sector F, 0.5 mi) (N/A]
>

TLD (2-6 Miles) Gamma 3 1.0 18.5 (3/3) M-32 at M-55 20.3 (1/1) N/A

(mR/Qtr) (16.7 - 20.5] (Sector D, S.0 mi) [N/A]

TLD (>6 Miles) Gamma 3 1.0 N/A N/A N/A 17,7 (3/3)

"(mR/Qtrl [15.6 - 19.7]
i
'i

* 'Cistern Water CB 4 4- 4.5 (2/2) McGee Cistem 4.5 (2/2) 4.1 (2/2)
(pCi/1) [3.0 - 5.9] '(Sector A, 0.9 mi) (3.0 - 5.9]' [3.6 - 4.6] j

1-131 - 4 1.0 <LLD N/A N/A <LLD !

!

H-3 4 2000 400 (1/2)- McGee Cistern 400 (1/2) 317 (1/2)
GS .4 IN/A] (Sector A, 0.9 mi) [N/A] IN/A]

1 Mn-54 15 .<tLD N/A N/A <LLD ,

Fe-59 30- <tLD N/A N/A <tLD
'

! .Co-58 ~15 '<LLD N/A N/A <LLD I
'

i Co-60 15 <LLD N/A N/A <LLD
Zn-65 30 <tLD N/A N/A <LLD
Zr-95 30 <LLD N/A N/A <LLD
m-95 15 <tLD N/A N/A <LLD
Cs-134 15 <tLD N/A N/A -<LLD

,

' <LLD-Cs-137 18 <LLD N/A N/A
Ba-140 60. <LLD N/A N/A <LLD
La-140- 15. <tLD N/A N/A <LLD r

!a

i

!

4

'
>

!

,

I

4
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Table 5-1 (cont'd)

Page 2 of 3

DUPLICATE SAMPLING PROGRAM Supt'.ARY

Indicator Location with Highest Control
Sample Type ared Locations Annual Mean Locations
Type Number a b Mean (F) e d Mean iF) Mean (F)

(Units) of Analyses 'LLD [ Range] Location- 1 Range] [ Range 1

h

Surface Water H-3 7 2000 1959 (4/5) Discharge Basin 1276 (3/3) <LLD
(pCi/1) [405-2026] (Sector P, 0.5 ai) [900-2026]

CS 9
Mn-54 15 <LLD N/A N/A <LLD
Fe-59 30 <tLD N/A N/A <LLD
Co-58 15 <tLD N/A N/A <tLD
Co-60- 15 <LLD N/A N/A <LLD
Zn-65 30 <LLD N/A N/A <LLD i

Zr-95 30 <tLD N/4. N/A <tLD
-Nb-95 15 <tLD - N/A N/A <LLD

Cs-134- 15 <LLD N/A N/A <LLD
Cs-137 18 <LLD N/A N/A <LLD
Ba-140 60 <tLD N/A N/A <tLD

.La-140 15 <tLD N/A' N/A <LLD

Well Water H-3 3 2000 <LLD N/A 'N/A <tLD
(pci/1) CS 3

Mn-54 -15 <LLD. M/A- N/A <LLD
Fe-59 30 <tLD- . N/A N/A <LLD
Co-58 - 15 <tLD N/A N/A <LLD
Co-60 15 <tLD N/A N/A <LLD
2n-65 30 (LLD N/A N/A <LLD
Zr-95 - 30' <LLD N/A N/A <LLD
:Mb-95 15 <tLD N/A N/A <tLD L

Cs-134 .15 (LLD N/A N/A <LLD
k

Cs-137 18 <LLD. N/A N/A' <LLD
_Ba-140. 60 <LLD N/A N/A <LLD -

'
La-140 ' 15 , '<tLD N/A N/A <LLD

Milk 1-131 -1 1.0. :N/A N/A N/A <tLD
(pci/1)

CS 1
'Cs-134 '15 N/A N/A N/A <tLD
Cs-137- 18- N/A N/A N/A. <LLD
.Ba-140 60 N/A ~ N/A N/A <tLD
'La-140 15 N/A N/A . M/A <tLD

~
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Table 5-1 (cont'd) '

i
Page 3 of 3

DUPLICATE SAMPLING PROGRAN S(AgtARY

Indicato^ Location witti Highest Control
Sample Type and Locations Annual Mean Locations
Type Number a b Nean iF) c d Noen iF ) Noen (F)

iUnits) of Analyses LLD [Rangs] Location [ Range] [ Range]

'
Vegetation I-131 18 68 <LLD N/A N/A CLLD
(pci/kg wet) ,

GS 18. .
. N/A <tLD

*

Cs-134 68 <tLD N/A
Cs-137 88 <tLD N/A N/A (LLD

Fish CS 2
(pci/kg wet) Hn-54 138 <LLD N/A N/A' <tLD

Fe-59 268 <tLD N/A N/A <LLD-
'Co-58 138 <tLD N/A N/A .<LLD .

Co-68 138 <LLD N/A N/A <tLD '[
Zn-f5 26.3 <LLD N/A N/A <tLD *

Cs-134 138 <LLD N/A N/A <LLD
Cs-137 158 (LLD N/A N/A <LLD

+

Botton Sediments GS 3 e

'
(pci/kg dry) 7W541 138 122 (1/2) Berge Slip. 122 (1/1) <tLD

[N/A] (Sector Q) [N/A] ;

Co-58 138 14 (1/2) Berge Slip 14 61/1) <tLD '

IN/A] .. (Sector Q) [N/A]. 3

Co-68 138 427 (1/2) Barge Siip 427 (1/1) <LLD
[N/A] (Sector Q)' [N/A] <LLD

!Cs-134 150 <LLD' . M/A . N/A (LLD
i' Cs-137 ISO 63 (2/2) Hamilton Lake 72 (1/1) <LLD

[53-72]- (Sector N)- [N/A]
, !

Raw Sewege GS 2
.

Unit 1 Sewege Plant 58 (1/1) N/A
.. .

.

(pci/1) fin-54 ~ 15 .58 (1/2)
[N/A] (Sector A, 8.3 mi.) '[N/A]

| Fe-59 30 <LLD N/A N/A' N/A '

Co-58 ,15' <LLD :N/A . M/A N/A
-Co-68 15- 135 (1/2) Unit 1 Sewege Plant '135 (1/1) N/A

i [N/A] '(Sector A, 0.3 mi.) [M/A] N/A
Zn-65 38- <LLD N/A . N/A N/A
Zr-95- 30 <tLD N/A N/A N/A

' ter-95 15 <LLD N/A N/A N/A*

Cs-134 .15 <LLD N/A N/A N/A
Cs-137 18 <LLD N/A N/A N/A
Ba-148 - 60 <LLD N/A N/A N/A:
La-140 15 .'LLD N/A N/A N/A

.,

a

.O CB'= Gross beta; GS = Gaean scan.
. _ . .

'

*

b LLD = Required lower limit of detection based on Grand Gulf Nuclear Station Technical Specification Table 4.12.1-1. ,,

c Haan and range based upon detectable measurements only. Fraction of detectable measurements at specified locations is indicated ;

in parentheses (F).
. -|

d Locations are specified -(1) by nees and (2) sector relative to reactor site.
,

,!
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FIGURE 5-1 (cont'd) -

Page 2 of 2
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SECTION 6.0

1990 SAMPLING AND ANALYTICAL RESULTS

1

|

:

!

|
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|

|
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6.1 1990 DATA

Attachments I and 11 presents data obtained by Arkansas Power and

Light's (AP&L) Technical Analysis Section and Teledyne Isotopes Midwest

Laboratory on samples collected from January through December 1990. With

the exception of thermoluminescent dosimeters (TLDs), data was provided

by AP&L in monthly progress reports. Teledyne Isotopes provided TLD data
i

in quarterly reports.

Data' presented in Attachments lt and II is comparable to that

encountered in previous years.

6.2 LOWER LIMIT OF DETECTION (LLD)

In many analyses, the LLD achieved by the AP&L Technical Analysis

Laboratory was lower than the maximum LLD permitted by GGNS Technical

Specification Table 4.12.1-1. Factors such as unavoidable small sample
!

size, background fluctuations, the presence of interfering radionuclides

or ather uncontrollable circumstances may cause the Technical

Specifications' LLD to be unachievable. However,- in 1990 all Technical

Specification LLDs were achieved.

6.3 REPORTING LEVELS

Radioactivity attributable to GGNS was found in the discharge basin

water, sewage sludge and barge' slip sediment. However, no reporting -
1

1evels for radioactivity concentration in environmental samples, as
*

-

outlined in Technical Specifications Table 3.12.1-2 when averaged over

any calendar quarter, were_ equaled or exceeded due to GGNS effluents.,

1

One radionuclide (Chromium-51), which is not listed in the GGNS Technical--

| Specifications Table 3.12.1-2, was detected during 1990 in the barge slip1

sediment. However, the quantity detected was not capable of causing a

i

!
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dose to a member of the public. exceeding the calendar year limits of
-

- - . ;

Technical Specifications- 3.11.1.2, 3.11.2.2 and-3.11.2.3. Therefore, no

Radiological Monitoring Program Special Reports were required.
,

6.4 _ SAMPLING DEVIATIONS

Samples required by GGNS Technical Specification 3.12.1 were
.y

collected within the scheduled period unless noted otherwise in

i

Attachments I and II.

Sample deviations at locations required by GGNS Technical :

Specifications are discussed in Sections 2.1.through 2.7. These sections

provide more explanation concerning reasons why samples were missed and

describes corrective action-where appropriate.

6.5 RADI0 ACTIVITY NOT ATTRIBUTABLE TO GGNS
i

Radioactivity attributable to other sources has been detected twice

by the GGNS ESP. In early 1980, the 25th Chinese nuclear test explosion-

was detected. In 1986, the radioactive plume release duesto reactor _ core

degradation-at the Chernobyl Nuclear Power Plant was detected.

6.6 SAMPLING RELOCATION -

,

!

Sampling locations did not change in11990. Therefore, there was no
i

need to-identify new locations and report-the circumstances of

unavailability in the Semiannual Radioactive Effluent Release Report.

6.7 COMPARISON TO FEDERAL AND STATE PROGRAMS

Data from the-GGNS ESP was compared to federal and state monitoring !

programs as the results became available. The federal monitoring
.

!

program used for comparison was the U.S. Nuc1 car' Regulatory Commissica-

(NRC) TLD Direct Radiation Monitoring Network. The state programs are

conducted by the Mississippi State Department of Health, Division of

Radiological Health, and the Louisiana Department of Natural Resources,

Nuclear Energy Division.
I
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The latest available results from the NRC TLD Network have been

j comparable to those from the GGNS ESP through September 1990. These

results cover 33 TLD locations, 16 of which are collocated. On the,

{
'

l average, collocated TLDs have produced similar results. Prior to

September 1990, no change in collocated TLD results has been attributed

to GGNS operation.

Radiological monitoring by Mississippi-and Louisiana agencies

entails similar sampling requirements as the GGNS ESP. In many cases air

samples and TLDs are collocated, while sample media such as vegetation,

water, sediment, fish and milk are shared or split. Through 1990, all

three programs have obtained results that are within similar ranges. The

only common location where radioactivity attributable to GGNS has been

detected is the GGNS barge slip. Barge slip sediment results were above

background due to GGNS effluents.
1

6.8 UNAVAILABLE RESULTS

Analytical contractor results were received in adequate time for

inclusion. No missing results were identified during ESP personnel's

review of these results.

6.9 HARMFUL EFFECTS OR IRREVERSIBLE DAMAGE

No harmful effects or evidence of irreversible damage were detected

by ESP monitoring. Therefore, no analysis or planned course of action to
s

alleviate problems was necessary.
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Arkansas Power & Ught C;mpany

O Box 51
Litika Rock AR 72203
Tel 501370 8815

,

EC-91-ll

January 25, 1991

Ms. Rita R. Jackson
System Energy Resources, Inc.
Radiological and Environmental Services
1340 Echelon Parkway
Jackson, Mississippi 39213

Dear Rita:

Enclosed is the December, 1990 Grand Gulf Radiological Environmental
Monitoring Program Report. -Also, enclosed are any radiological analysis
report sheets which have not been previously transmitted to you. -Call

4 me at 501-370-8875 or Gary Rowlett at 501-370-8887 if you need
additional information.

Sincerely,

A
Paul D. Whitfield
Senior Chemist

PDW:GWR:hbm

Enclosures

cc: Mr. Chris Longinotti
Ms. Rosemarie W. Feckham
Mr. Gary Rowlett

( ,
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An Entergy Company
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SUKMARY OF MONI1SRING RESULTS

As in previous samples, plant-related isotopes were detected in the
Barge Slip sediment.

The term "GG" ending of a lab number denotes a duplicate sample.

.
.

. ..
. . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -.



.I ; ?> .t | - Li ty ){.p y ;{[ if[{iI r!_' IL |[ * !;s 6' ! !1!If I.
-

0
9
/
3
2
/ 29
0

es g
e et
a P

- D

'

-

0 3 0 3 8 3 4 5 0 4 1 4 8 1 0 5 0 1 9 3 1 6 3 4 3 5

4 2 5 4 1 3 2 2 1 1 2 1 1 2 2 1 1 1 1 1 1 1 1 2 1 1

0 0 0 0 0 0 0 0 0 0 0 0 0. , 0 0 0 0 0 0 0 0 0 0 0 0 0

3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 01

Z .

< < < 4 < < < 4 < < < < < < < < 4. < < < <1
- < < < < < .

3' 3 3 3 3 3 3 3 3 3 3 3 3 3 3 2 33' 3 3 3 2 3 3 3 3
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 c. 0 0 0 0 0 0

a 0 0 0 0 c 0 0-
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

-- - - - - - - - - - - - - - - - - /- /t - - - - - /- / / / / / / / / / / / / / / / / / /
a / / / / /
B + + + * + . + + + + * + + * + + * + + + + + + + + + +

s 6 8 2 0 5 9 9 1 2 6 3 3 4 5 '1 0 4 5 6 8 0 5 6 1 0 6J -

s 2 2 2 2 1 1 1 2 1 2 1 1 2 1 2 2 1 1 1 0 1 1 1 1 1 1

o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4 C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0r ~

g
n
i
r
o
t
i

_n _

o
e
f

l
a
c
i

m
g
o

. l
o
i
da e
R t 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

a 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9
l D / / / / / / / / / / / / / / / / / / / / / / / / / /

a 2 9 6 3 0 6 3 0 7 6 3 0 7 3 0 7 4 1 9 5 2 9 5 2 9 6
t d 0 0 1 2 3 0 1 2 2 0 1 2 2 0 1 1 2 0 0 1 2 2 0 1 1 2
n n / / / / / / / / / / / / / / / / / / / / / / / / / /
u E 1 1 1 1 1 2 2 2 2 3 3 3 3 4 4 4 4 5 5 5 5 5 6 6 6 6
o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
m e : -

-

t
r a 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0t

i D 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9
v / / / / / / / / / / / / / / / / / / / / / / / / / /

,

n n 7 2 9 6 3 0 6 3 0 7 6 3 0 7 3 0 7 4 1 6 5 2 9 5 2 9
E i 2 0 0 1 2 3 0 1 2 2 0 1 2 2 0 1 1 2 0 0 1 2 2 0 1 1

g / / / / / / / / / / / / / / / / / / / / / / / / / /
e 2 1 1 1 1 1 2 2 2 2 3 3 3 3 4 4 4 4 5 5 5 5 5 6 6 6
B 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

, .
.

o 0 4 4 0 9 8 1 9 8 2 0 2 0 2 1 9 9 9 2 3 1 1 4 6 2 6
N 1 5 9 2 5 1 6 9 2 7 3 6 0 6 1 4 7 1 9 1 5 8 2 0 3 6

0 0 0 1 1 2 2 2 3 3 4 4 5 5 6 6 6 7 7 6 0 8 9 0 0 0
b 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1

,

a 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ,_

. L 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9
- _

_

s
_

_ - _
i

_

s .

- y ,

l
a

- n
_

-

r A
_

y
,

l ,e
_l v) k e. 1 e

3 e L ,

1 w w-
h o1, L jt. ,

,.a i .

t w =.
~ ,

,

e
.,. B e *

'

( n
, o.

s n G
g

e n P n
;

n

s_l i o
p t , i
m n 3 1 t

- a, 1 a osC " c xS- 1 M A o
r / L
i s 1 ~._A n C : l

.

,

. o p n o.

n
o i o r

.

N t i t

__e c s t n
e l e e a o

. l pl t c C _

. b ml i o. =

.
a a o n 1-

TS C U 0
.

~
.

. YN-
,

s., .

n,

-

u.

-
'



0
9
/
1
1
/
2 3
1

e
e g
t a
a p
D

3 5 5 4 2 3 6 9 2
0 4 3 1 1 3 3 3 5 1 1 1 1 2 2 1 1 1 8 8 0 7
2 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0

1 1 2 1
0 0 0 0 0 0. , 0 0 0 0 0 0 0 0 0 0 0 01 0 0 0 03 0 0 0 0 0 0 0 0 0

e < < < 4 < < < <r
1 < < 4 <- < < < < < < < 4 <
1

. -

2 2 2 2 2 2 2 2 2 2 2 2 1 3 3 2 3 3 3 3 3 2
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

a 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
- - - - -

t - - - - - - - - - - - - - - - - /-e ///// / / / / / / / / / / / / / / / /
+ + * * + + + + + + + + * * + + + + + + * +

9-i. s 9 3 1 3 1 6 5 1 1 2 5 0 7 S 4 7 2 4 4 0 7 7
, s 1 1 1 1 2 1 2 2 2 2 2 1 2 3 2 1 3 3 3 3 3 2
y o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0,

. r
; c 0 0 0 0 0 0 0 0 0 0 0 0 0 O 0 0 0 0 0 0 0 0.

g
n
i
r
o
t
i
e
n
O
S

l
a
c
i

7 g
o
l
o
i
d
ta o ,

. 0 0 '0 0 0 0 3 0 0 0 0t 0 0 0 0 0 0 0 0 0 0 0I
a 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9

l D / / / / / / / / / / / 1 / / / / / / / / / /
a 3 0 7 4 1 7 4 1 8 4 1 5 5 2 9 6 3 0 6 3 0 7
t d 0 1 1 2 3 0 1 2 2 0 1 1 2 0 0 1 2 3 0 1 2 2

n / / / / / / / / / / / / / / / / / / / / / /n 'e E 7 7 7 7 7 8 8 8 8 9 9 9 9 0 0 0 0 0 1 1 1 1
m 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1
n e
o t
r a 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
i D 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9
v / / / / / / /'/ / / / / / / / / / / / / / /
n n 6 3 0 7 4 1 7 4 1 9 4 1 0 S 2 9 6 3 0 6 3 0
E i 2 0 1 1 2 3 0 1 2 2 0 1 1 2 0 0 1 2 3 0 1 2

g / / / / / / / / / / / / / / / / / / / / / /
e 6 7 7 7 7 7 8 8 8 8 9 9 9 9 0 0 0 0 0 1 1 1
9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1

.
-

o 6 6 8 6 3 3 3 0 1 5 9 1 3 9 3 6 7 4 9 9 8 9
N 2 6 1 7 1 5 0 1 6 9 4 7 1 9 3 6 1 7 1 7 0 4

1 1 2 2 3 3 3 4 4 4 5 5 6 4 7 7 9 0 9 9 0 0
b 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2 2
m 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
I 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9

e s
ig

n s
a y

lhc a
x n
E A
y' l

ol r) k
1 e m
3 e I

1 w w-
1, h o

t L
a i
t w *
e
9 s *
( u

-

,o
s u' 0e n F n
l i' o
p t i i

a e n3 l t
a o - al. sC " S :

_

1 M .A a
r / I

_i : 1
A n C s l

. o P n o
o i .o r
N : t i t

e c : t n
el e s a o
l p l t c c
b el i oa a o n _L =
T s cO #

.

'-

-
-

' , |,1



I

'd

1

5
;;

.!t
g -A :. !

5 g-
.A .,

!

'

- "Q * 2-
2

8 . . *.
=.4 v v v v

EEEE
s 1444
A ????

' k. k k .O O OO

1

].
-

2
-

-

i !!!!.
" -

----
,

A '.IIIII '#

I !!55
---

I RHEE
3 EEEE

:

.I

l-
-

E l. I
re t;p ,

;_g .

.IR R a

.~ y .8
. A {- g ?

..
t-1 ,

j--N_4 :
.:

( 2 1.:g g > j-
.--

- ')
,2

5
.

3

- 2 I = .1 -.a a .
.

' ' ~

. . - . _



IaI! ,* t! !+ t! 7i; + { ! , :l

,

-

0
9
/ -

3
2
/
8 4
0

x
es

. ge
t a
n Ta

.
.

-
.

0 3 0 3 9 3 4 5 0 4 1 4 e 1 0 5 0 1 9 3 1 6 3 4 3 5
4 2 5 4 1 3 2 2 1 1 2 1 1 2 2 1 1 1 1 1 1 1 1 2 1 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ..

a1
3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1
- < < < < 4 < 4 < < < < < < 4 4 < 4 < < < < < < < < <
1

-

-
3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 '3 3 3 3
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0a 0 0 0 0 c - - - - - - -
.

- - - - - - - - - - - - -
t - - - - /. / / / / / / / / / / / / /e ///// //// / / /
B + + + + * I + + + * * + + + + + * + + + + + + + * +.

t -
r s 6 5 3 1 8 2 3 1 9 1 6 6 4 3 3 5 1 3 3 2 7 2 2 8 2 6 -

o e 2 3 2 2 1 2 2 2 1 3 1 1 2 1 2 2 2 2 2 1 1 2 2 1 1 2
y c 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
e r
B O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

g -

n. i
r
o -
t
i -n
o
M

-
l
ac
i

^
g
o
l
o =
i
d
a e
R t 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

a 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9
I D / / / / / / / / / / / / / / / / / / / / / / / / / /

- 7 9 6 3 0 6 3 0 7 6 3 0 7 3 0 7 4 1 8 5 2 9 5 2 9 6
- d 0 0 1 2 3 0 1 2 2 0 1 2 2 0 1 1 2 0 0 1 2 2 0 1 1 2

n / / / / / / / / / / / / / / / / / / / / / / / / / /
E 1 1 1 1 1 2 2 2 2 3 3 3 3 4 4 4 4 5 5 5 5 5 6 6 6 6

-, 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
e

- t
-

. 0 0 0 0 0 0 0 0 0 0 0' 0 0 0 0 0 0 0a 9 0 0 0 0 0 0 0

-i n 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9
v / / / / / / / / / / / / / / / / / / / / / / / / / /
n n 7 2 9 6 3 0 6 3 0 7 6 3 0 7 3 0 7 4 1 8 5 2 9 5 2 9
R i 2 0 0 1 2 3 0 1 2 2 0 1 2 2 0 1 1 2 0 0 1 2 2 0 1 1

g / / / / / / / / / / / / / / / / / / / / / / / / / /
e 2 1 1 1 1 1 2 2 2 2 3 3 3 3 3 4 4 4 5 5 5 5 5 6 6 6
B ? 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

.
- -

o 1 5 5 1 0 9 2 0 9 3 1 3 1 3 2 0 0 9 3 4 2 2 5 7 3 9

_

s 1 5 9 2 6 1 6 0 2 7 3 6 0 6 1 5 0 1 0 1 5 8 2 0 3 8
0 0 0 1 1 2 2 3 3 3 4 4 5 5 6 8 0 7 7 8 0 0 9 0 0 0

b 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1
a 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -

L 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9
ee ig s

-n ya lh ac nx
E A

ly
el w) k

1 e m
3 e E
1 W w-
1, h o

t L

=a i
t w *
e *B s

-( u
, o Ns u 1
e n 6 n
l i o

i

2
p t ,

m n 3 2 t
a o * - a2
S C * S c

1 M A o
r / L
i s 1 l

s. A n C s
o p n o .

o i o r
M

. -

s : t i t
e c : t n

el e s a o
l p l t c C

. b ml i oa a o n L *__

d s C U 8

:
,

_
_
.

-
-

i s



h ! I ; . .' i . !

.

.

_.

-

0
9
/
1
1
/
2 51

: ee g
t aa PD

_

.-

3,5 S 4 2 3 6 9 2
0 4 3 1 1 3 3 3 5 1 1 1 1 2 2 1 1 1 8 6 0 7

1 1 2 10 0 0 0 0 0 0 G.
02 1 1 1 1 1 1 1 1

C.
0 0 00 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 _1
3 0 0 0 0 0 0 0 0 0 0 0 0 0
1 < < < < < < < < <
- < < < < < 4 < < < < < < <
I

-

2 2 2 2 3 2 3 3 2 3 3 2 2 3 2 2 3 3 2 2 3 2 _

0 C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

a 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
t - - - - - - - - - - - - - - - - - - - - - /-e / / / / / / / / / / / / / / / / / / / / /

.
B + + + + + + + + + + 4 + + + + + + + + + + +

-i. e 4 2 8 9 4 3 5 1 0 1 6 9 7 0 9 7 7 6 0 7 2 1
s 2 2 1 1 3 2 3 3 3 3 3 1 1 3 1 1 2 2 3 2 3 2

4
o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 _
r
G 0 0 0 0 d 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

g
n
i
r
o
t
i ,

n
o

. n
l
ac
i

m g
o
l
o
i
d
+ a
R t 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

a 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9
l D / / / / / / / / / / / / / / / / / / / / / / .

a 3 0 7 4 1 7 4 1 0 4 1 8 5 1 9 6 3 0 6 3 0 7 _,

t d 0 1 1 2 3 0 1 2 2 0 1 1 2 0 0 1 2 3 0 1 2 2
a n / / / / / / / / / / / / / / / / / / / / / /
m E 7 7 7 7 7 8 8 8 6 9 9 9 * 0 0 0 0 0 1 1 1 1 -

e 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1
n e
o t
r a 0 0 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0
i D 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9
v / / / / / / / / / / / / / / / / / / / / / /
n n 6 3 0 7 4 1 7 4 1 8 4 1 8 5 2 9 6 3 0 6 3 0
E i 2 0 1 1 2 3 0 1 2 2 0 1 1 2 0 0 1 2 3 0 1 2

g / / / / / / / / / / / / / / / / / / / / / /
e 6 7 7 7 7 7 8 8 8 8 9 9 9 9 0 0 0 0 0 1 1 1
B 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1

.
-

.

o 7 7 9 7 4 4 4 9 2 6 0 2 4 0 4 7 8 5 0 9 9 0
- W 2 6 1 7 1 5 8 1 6 8 5 7 1 6 3 6 1 7 2 7 0 S

1 1 2 2 3 3 3 4 4 4 5 5 6 6 7 7 8 8 9 9 0 0
b 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2 2
a 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
L 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9

-

e s
g i

. n s
h l ._a y

c a-. mx n.
E A
y l
l e

) k v
1 e e
3 e L.

_1 w
- w

h o
I, L-t
ai
t w y
e
B s *
( u
,o N
s u 1
e n 6 s
l i c _
p t , i

. a m n 3 2 t.

N-.
, 2 a o * - .

s c* S
1 M A

r /
i s 1.

: A n C : l
. o P n o.

_ o i o r.
N : t i t.

e c t n
.

el e e a o .

l p l t c C. 1
b ml i oa a o n l =

. T sC U
1 #

.

.

.

F | ; , ;



I t? f3 . i t: ,! - ,! - % , gj .. FIi? 4
,

_
_.

, _.
,

,.

,
.

_

1
9
/
4
2
/ e
1 S
0

.

.

: e .

e . g
t . a ,.

a PD

.,.

2 2 5 9 ._
.

1 2 1 1
0 0 0 0

.
,

1
3 0 0 0 0
1

- < 4 * <
I

_
,

2 2 2 2 ,
0 0 0 0
0 0 0 0 _

a 0 0 0 0 _
t - - - - _
o / / / / .

B * + + * _

t -
r e 2 2 6 9
o s 2 2 2 1
p o 0 0 0 0

,
l

re
E O 0 0 0 0 _

;_
g ,.
n _

i m
r .

o _.t
_i

na _t
S

l
a
c
i

~
g
o- l
o
i

~ d
a e
R t 0 0 0 0

a 9 9 9 9
l D / / / /
a 4 1 8 6. t d 0 1 1 2.

e n / / / /
. m E 2 2 2 2

o 1 1 1 1
n e
o t
r a 0 0 0 0
i D 9 9 9 9 ,,

v / / / /
_n n 7 4 1 9

E i 2 0 1 1
g / / / /
e 1 2 2 2

_B 1 1 1 1
,

.

o 1 3 2 3
S 0 5 0 0 .

1 1 1 2
b 2 2 2 2

.

-m 0 0 0 0
E 9 9 9 9

e s
.g

- i ._.n s .
a y
h l
c a
x n
E a
y l
l e

} k . w
1 o o
3 m L -_e1 t

- v
I, h . mt
a i . 1

t w = - .

B e *
._.e

( m L, o Ns c I .

e n S n
l i . o
p t , i

b m n 3 2 t
2 a o* - a

.S C a s
1 M A . c ,

mmr / Ii : 1

.

s. A n C s - l' o p n * . o
1_o i o

-

_r
-. N t i t .,e c s t n

_el e e a ol p l t c c ,

b ml i o ,

a e o n L = ,.

T s C U
"

.

, # - _..

.
_

. _.

.;.
.

.

E 4 ;iil, 8 ii* .! ||i !l14 I? 4 h
.

3t :



| * i: , I

0
9
/
3
2
/
8 60

: ee g
t a

.a P ,D

,

_

.

0 3 0 3 9 3 4 5 0 4 1 4 s 1 0 5 0 1 9 3 1 6 3 4 3 5
4 2 5 4 1 3 2 2 1 1 2 1 1 2 2 1 1 1 1 1 1 1 1 2 1 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1
3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1
- e < < < < < < 4 < < < < < < < < < < < < < < < < 4 <
I

3 3 3 7 2 3 9 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -

a 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
- - - - - - - - -- - - - - - - - - - - - - - /-t - ,- / / / / f ////e / / / / / / / / / / / / / / /

t -
. +B + + + + + + + + + + * + + + + + + + + + + a + + +

r s 6 9 2 8 3 5 6 6 4 2 2 3 1 7 8 9 3 4 6 7 1 5 4 0 9 0
o s 1 1 1 2 1 1 1 1 1 2 1 1 2 1 1 1 1 1 1 0 1 1 1 1 1 2
p o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
e r <

D G 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

g
n
i
r ~

o
t
i
n
o
n
l
a
c ~.
i
g
o

. l
o
i
d
a a
R t 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

a 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9
l D / / / / / / / / / / / / / / / / / / / / / / / / / /
a 2 9 6 3 0 6 3 0 7 6 3 0 7 3 0 7 4 1 8 5 2 9 5 2 9 6
t d 0 0 1 2 3 0 1 2 2 0 1 2 2 0 1 1 2 0 0 1 2 2 0 1 1 2
n n / / / / / / / / / / / / / / / / / / / / / / / / / /
e E 1 1 1 1 1 2 2 2 2 3 3 3 3 4 4 4 4 5 5 5 5 5 6 6 6 6
m 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
n e
o t
r a 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
i D 8 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9
v / / / / / / / / / / / / / / / / / / / / / / / / / /
n a 7 2 9 6 3 0 6 3 G 7 6 3 0 7 3 0 7 4 1 8 5 2 9 5 2 9
E i 2 0 0 1 2 3 0 1 2 2 0 1 2 2 0 1 1 2 0 0 1 2 2 0 1 1

g / / / / / / / / / / / / / / / / / / / / / / / / / /
e 2 1 1 1 1 1 2 2 2 2 3 3 3 3 4 4 4 4 5 5 5 5 5 6 6 6 -,

B 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

. .

o 2 6 6 2 1 0 3 1 0 '4 2 4 2 4 3 1 1 0 4 5 3 3 6 0 4 0
p 1 5 9 2 6 2 6 0 3 7 3 6 0 6 1 5 4 2 8 1 5 0 2 0 3 7

0 0 0 1 1 2 2 3 3 3 4 4 5 5 6 6 6 7 7 0 8 0 9 0 0 0
. b 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1

a 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
L 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9

. .e s
g i
n s .

a y .

h l
c a .x n
E A

.

.

y l
l e v

) k v s
1 e e
3 e L
1 w
- w

hI, o
t L

a i
t w =e
B s *
( u A, o vs u 1
e n 6 n
l i o
p t , i
m n 3 3 t

3 a o * - as cs C r A o _2
r / L

' i s 1
A n C s l

. o P n oo i o ri s : t i t. e c : t n
el e s a o
l p l t c C

- b ml i o
- a a o n L =

T s C U.
8 ~

-

-
.
.

-
.

I ! a I * T i| ' - ' I * j 4 i



.!ht!!
.

[ ' ATi ! t);|,j>l{[ ;iti i|[ f fl!!! |* ' ! k ir| } !t?!!, I!!''Iift!|:e ;' t(

-
.

. .
.

- 0
9 -.

/
1
1 .
/

- 2 7
. 1 -
.-

- r ee p
t oe P

- D -

,

.

-

-.
.

- .

.

- u5 5 4 2 3 9 2 -

0 4 3 1 1 3 3 3 5 1 1 1- 2 2 1 1 0 6 0 7
1 1 2 1

S.
0 0 0 0 0 0 02 1 1 1 1 1 1 1 1 0 0 0 00 0 0 0 0 0 0 0 0

2 8 0 0 0 6 8 01
- 3 0 0 0 0 0 0 0 0 0 0 0 0 e

< * < < * * * <1
- < e * < < < i < < < < < <d
I

2 2 2 2 2 2 2 2 2 2 2 2 2 3 2 2 2 2 2 2 2
0 e0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 c. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0._

- e
0- 0 0 0 0 0 0 0 0 c 0 0 0 0 0 3 0 0 0 0 0 0 .

1 - - - - -- - - - - - - - - - - - - m /- / / // / / / / /- / / / / / / / / /
M.

//. +* * * * * * * * + * * * * * * 7 * * * +
t

. 2r _ 9 3 1 1 0 4 1 2 7 2 4 3 0 5 6 e6 2 6 4
2o 1 1 1 1 2 1 2 2 2 : * 1 2 2 1 1 2 2 2s 0 0 0 0 0 00 0 0 0 0 0 0 0 0 e. 0 0 3 0 0p _ t

fu
A 0 0 0 0 0 0 0 U 0 0 0 0 0 0 0 0 0 0 0 0ts

g
n
i

w
t

_ i
tu
ec
s

l
e

-e
i

- g
- o
- l

o-

i
t
o e

,00m t 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ,
a 9 9 9 3 9 9 9 9 9 . 9 9 9 9 9 9 9 9 9 9 9 9

l D / / / / / / / / / / / / / / / / / / / / m/4 1 8 5 2 9 6 3 0 6 3 7 *e 3 0 7 4 1 7 4 1 e
. 0 1 1 2 O 0 1 2 2 0 1 2d 0 1 1 2 3 0 1 2 2

h
- N//// / / m/a / / / / / / / / / / / / /
- 0 0 0 9 1 1 1B 7 7 7 7 7 9 6 8 9 9 9 S 9

0 0 0 0 0 0 0 0 0 0 0 0 0 I 1 1 1 1 1 1-

a
t
a 0 0 0 0 0 6 0 0 0 e0 0 0 0 0 0 0 0 0 0 m/0D 9 9 9 9 9 9 9 9 9 9 9 9 9 9 3 9 9 9 9 9 9

/ / / / / / / / / // / / / / / / / / /. 4 1 0 5 2 9 6 3 0 6 u20e 6 3 0 7 4 1 7 4 1
i 2 0 1 1 2 3 0 1 2 2 0 1 1 2 0 0 1 2 3 0
g / / / / / / / / / /// / ///// / / m/e 6 7 7 7 7 7 9 9 8 e 9 D 9 9 0 0 0 0 0 1 1

1B 0 0 0 0 0 0 0 0 0 S 0 C 0 0 1 3 1 1 1 1

.

0 4 8 0 9 5 5 5 0 3 7 1 3 5 1 5 s 9 6 1 0 . 1 -
3 2 9 2 7 1 5 0 2 6 e 5 7 1. 0 3 0 1 7 2 9 1 5 _

1 1 2 2 3 3 3 4 4 . 3 5 0 0 7 7 9 9 0 9 . 0e 1 2 2t 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
s 0 0 0 0 0 0 P 0 0 0 6 0 0 0 0 0 0 0 39 8 8 _

1 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 , 9

e e
n . ig s
e y
h l .

_

c r
o o
R A
y l

e

M
v)
e1

3 l
1
- w.

1, h m. _
t I .e i

t w -
e
9 e *
( s A, n Ts e 1
e n G s

-
l i e
p t , i

e m n3 3 t
3 a o * - a

cr s cS
A o1

r / S _
i s i

.A ac s l:
c p n o

- o i o r
N s t .i te c s t n

. s l e e a o
- i pl t c c

b e l i o . -
-

o e o a . K
ct -rT B1

. # -

-

4

'

?

-

-

rii ; f.}*1 s f J yj;1 j j ,



4sF.--w,MMe4eM-^- --- Ma#44. h 44 *584 * h A-* 'etshea+d444 M 4 eh4 A +4 4 44 - A * A d.A85**h+hmM.4A=+---4*-as*W-4t>4.-Weh4.4W.=4-*+4%m'4 EnmWm4..wak,W.aw Mas **e-de.J,POa ad4mK e -i.e.o m a E

i.
t

!

! E
'

5! .
-

i

i i 1
, .

t

!
i >

>

l y s s a s- +

| ; v v v v
i

i.i.i.i.%
L

I l
''

I a - BB5f
-

+sses
-[

t
.

.

.

k IIII
- l _ f ~i a

S.

nfM M

1
-

.

'

- hy
h. .--2a

p

* H, .:*
RA

E'
- j

;n , , .

.I. - 1I
. *

;j y:
- -- -

,
,

I g-
. -

M
-

!.g -

y.M
=

|.6

a[11 i1 i- t;, ,

a*3o 'g .

.o
1lg3e1 a

,
.

-b
i

r

,
*--*-v- y amn.-w ca pmr< r-+ + w r + *-- **e v w - ees'--o----- vw-=~--- w-r wi--J e es vy- r-wre t**=p'- e -c t-- P=5 P - er e ** 4 4 * v- Ya



___ _ _ . _ _ _ . _ _ - _ _ . . _ _ _ _ _ _ . _ . _ . _ _.

' s

:

E
;

4

g ,.

8 .
:i -

.
y

4

1

4

20225 55E8 iffi E!!i EDEHi 2529
$ saasa aass 4444 4 4 a; & id444 44a4
;y v v vv v v v v v v v v v v v v _v vv v v y-v v v

IIIII IIII - IIII REII IIIII IIEI :-

'

2.2.2.2.2 2. 2. - 2. 22.222 2.2.2.2 2.2.2.2.2 2.2.2.2
,, ,

i 55555 EEis $205 uniu 52595 525H .

nl iaida iaai 'saia d4ad aaaaa 4saJ

$
-

5

1 i

1
#

( 5
0

I i seiterisi.l,ssu,i,IIn..sa . .
e,is,.. r. ..

s an n.ssau
ge a

E
.e.38.

. -

i sses is, si,ss ,;

!!!!E EEEE PRE 8 EEEt Egtt! 33 3
Easag seas dial EEea aisaa se .-

I ssss. sass assa .ssas m sss ss i
>

Iilliililllilllill11|||lill i
.

1
,

il i
u 5^5 e

-1 4
N.

8 3 I
. ja ii |-

.3jq . -
g-

E
..,. eg- Ds

e.
' g"

I l



_ _ _ . _ _ ____.._.___ _.. _ ..._ _ _ . _ _ _ . _ . _ _ _ _ _ _ _ . _ . . _ . . . _ _ _ _ __

,

,

:
i :

3
e e
u

! l

,

6533E 3030 kkkk kk kk EUE0
**** ***** d4daddddd ddd4~

?
'''' ''''' ,y v v,y v v v v v vv

M

EfHHs 9999 E995 si as HaHH

$' i. i. i. i. i. i. i. i. i. i. d. i. i. i. i. - i. i. d. i. d. i.s

38256 5555 His$ 55*2B IEEE
d.d d d d d44d 4444 d4 -44 4 4-d d

E
3 ,

1
'

i i

( l '

.

k E k E I E E E I E: IEEI' EIEI8 IIEI.

a~===aS.
a=sa a~aa e.I.:=a.n saa5

-

-
1

3 : wa.~
o a.. 8888 8888 -..

,

N IEEII EEII EEEE IEE-II=IEIIl a asang ss: as aggan agaz
I isBEs slis Esss tas?B 3:33

,

i magga anny gan E":~xf55 !In- a
'

Es=an nex-
:

Es :sEs ass: sassa1 sss ,

a
B.

1
-

l N -la
i 25
l- A, g . j.

i

1't ,,

: - s
- 3. .

g' 8.

5g |

h{
$ .

m J.

-fA

..- 5 g -

8 3i4q -

- al s.V ..
3

4

3
.
-

1

|

.. _



eL A 4e e dhi44--em.4 S444 42 e4%..,s A S.4 da--A.D.--hA' '--- == denhA.3 h.Jo Whu n 3.4. 4,4 4 ,4,M e , m-& 4 h aw-gu..ah.. pas-.a.us..,4u237.2waAp _h.4m--d_uJI.h,+.4,.JeWJA 4e gm ,Q 4*Mf M. Ahap h s.2 4,-4g2 &e Med -h e-e di,

E

..

o.,

: 1 i
i

i
'

!
2'

ng -
4

5 s!:

| 4 vv vv

E. E. E. I.
] ....

I

i esse

'
| y

-

.. ,

i

-a=ernann

IIfIa
f

gn=eaun
;

! o $ I'
'i

.

s

'

> .

.

=
n ."

$0 ,|

|T i

.

i
11a n; i 1 .

:.

g -

,
,.

(- ,-; ,
-

8
. .. n . -

BC~ e ;
, -

, .. t
z -- - . y
. w

.-

t.

_

,
~

.- r E. .w. ., ..r .m., ._,.6, ~. ...y,--. . . ,, , . ~ .. - .. ,,,,,i.- .-- ...'-c.--w - ,,w-,-L,v-.-.~,.,,- ,,,--~,.m--_,--.,.,---3*.,,,,m..



. . - - . _ . . . __ _

R
4
c o
8

*

i i
-a

ans :eana n:an- -8*s : U : *: U 99* **9** *9'*n*-*:: :388** 9 * * * >

-
p oeooo oooo oooe oooe ooeoo oooe

4 v v v v v v v v v v v v v v v v v v v v v v v v v v

'
a e a a m a a a e a a m

88888 8888 8888 8880 88888 8888. ... .. n a n n a

:::i.sis::i. s i i. s s i. i. :n :1 4 4 i. :1
'sis44444i ::::: : : ::

g n=n-g n 6a : I"o : : 5 *b---e 2:ooge b oo N o oO |No NNNo oaao o
5 aaaaa aaaa aaaa aaia aaaaa aaaa ,

'

E
a
1

,
-

5
t 2

2

8 RRSSS SR R RRRR RRRR$ RRRR
ag

$c
ga${ {x'R$8

~3<a=man : : nxa3 csE 3 CEE Rccc R , c c'E Es cg
] Rs c s si

| 505o5 0888 8BBB 3333 88SSE 8888
; 2

R$,$=R $RRRR RRRR
'aga ag$$ G'ga$

RR RRR.1 a ERRRR ~~g:= ~an
3 3 GEs cEe,en c nS ce cecc ceIceo o

un s

I : 5555 5o oB BBBB B333 388 B B888

d R 20 - 82 2 3C N2C* : 2*g"
~~ n , n ao

'

.

-r,

| 2
..

-

|

- -

=l 1a
kS $

|T e

*
.

{h h
a to

|
; U i ll g 1

t .1 v. -<
5 b|

'

A "I o 1 3
*

i 5 .
- .

%



!

!
,

s d
-

}

Hiass 22E5 Esii E-Esis fil!
sess .- sees

$
sesse-

'''' ' '''' v v v v-v v v v v v v v v

asses ases unge innsa sena
d. i. d. i. i. l. i..i. i. i. i. i. i. l. i. i. i. i. i. i. i. i.

'

;

1 Esasi sib 3 His! $$IE$ BB5E |
_

ss44s iee4 4 s s s. asisa ssss
1

1

(.
.E. i

ir
is
i

1 I !!!!-! !e!il .i.ll{ {!!'i li!!
.Ick ,sga.

-

es ses ess s s s s
# iBBBBB 8888- GS88 2.2 3 2 2 -

'

S
A IIIII IIgl IIII--IIIII IIII I

*
ii a s. e g ages eggsa asag jsBsstasaca=188 stil

B

SzaBa B33-I
Ii BBaga

~REES E-I:unE 5E555 EEz"2
8REj---- - -----j g3333 *R R RRRR SR888 a4

.

h h I

] 1

1-
a

5
p

4. y
'

3
..

gl
.

i u ! 1

t|]i * jr #

u
ait. t

j. '

E

il]ii;. i
i -

3
- 'J

:. i,

'

_.

j



_ _ _ _ _ . -_ . . . _ _ _ _ . _ . _ _ . _ _ . _ . _ _ _ . . . _ . _ _ . _ _ _ _ _ _ _ . . . _ . _ _ _ _ _ . . . . _ . . _ _ - _

i
.

|
?

a

i

et '
j $

S. 3
: .

J j $ i'

R'
&

,

i

;

'

i IIee55
e-j dd44

;- ,v vv .,

I. I. I. I. -

'.
-

99{T: : .

k IIII-
A dddd- ;

,

. 1 .

1
,. e'

5 .

I {aS2R
.~

3 ECCE
. '

aaan,

IIII
a a = t

$'sa=$nnb'

, -.

9A 8I8-
j

s
E

.

l- !"

,
:5
nJ - .-

A. B . .[
j 1|

.

e

.
.

'

8.

:. . .

g . . 9-

: N. ,k
I4

~

i R g-
1.. E- i

A "; .j 3,, - . pg-
... ;$331

'

---

.. ,

_- , :-_- . i

| |

. - ~ . ~ . - . . , .-,...-..._;.,....,,.;-...,a.._. _.-,. - _ . , . . _ . _.,_....._....-__.__....._..-...:....~.._,._.._,;.



_ __ . _ _ _ . _ . _ _ _ _ _ _ _ _ . _ . _ . . _ _ . _ _ _ _ - _ _ _ _ _ . . _

. ,

E
'

,

M,
n i

8,

! l i

.

,

t

-

- . n.nns 8, n g s 2, s ,3 38 33su6,s.- s s s s.
M . .-..

I. M8 I. I. .s
.

33,

. .... .M . .... .... ....
m -

4 v v v v v v v vv v v v v- v v vv vv vv v v v v.

88888- 8888 8 8 8 8- I. M888 8888 IIM8 8-M M M M M M M
M M M M M M M M M M M M M

1 i. i. i. i. i. i. i. i. i. i. i. i. i. i. i. i. i. f i. i. i. i. i. i. i. i.'

~ a n. ns . s. n. n. a. - n :n. [afna.
..

i s E. H n. :na so .-
a ... o .

ass 4 aad4
\\ saaai 4aaa 4asa 44da

i
i
-

$

( ?
- i

.

*

A

I -

1 !!!!! E!!! IE!! E!!! EI8EE E E !.I :

3 E{eEE HEBE !EEE EeEE EEEES EEEE
se sas 89s9 8988 8888 EE$$8 8888

t
'

-,

III IIII !EI! IIII EIIII IIEE [

} E !. E c{ Ie {IS8 EEEE EEEE E!!EE GE55 s

2 ss5 .388 USSE E888 EESSS 8888

$ M* N8 : *2 **2 . m.'a
RR"gIkE g. R s

g. kgg kI I 8' 8Ik EEE
MM

.

3 88

8.

1
--

il i
4. 3 1

|5
e

-

,|
$ I g

. |-j eni 1
e'

a

:5 i il -

3- $
-

2-!3 l
t 2

lisi .

_. _ . -
-

,

I
w--,. , .,-v.r. ,+,.a -+*..,y,---,-,-,.-c. +...,,.#, -.+,...,w'r.,,- .,,,-sw... , - , - , w --.<,w.s 4r.,. % ~



. . _ _ _ . _ _ . _ _ . _ _ . _ __ . _ .. _ _ . _ _ _ _ . _ ._ _ _ _ _ _ _ _ .

j

i

1 4
: e ,

u -

"

s-
a

.

l
, ,

i i

i |
.,

'!

gigsg 202E BEEE IEsii !!EE
'

:
- = = - - - esseasass sease -

a
_ 4 y v v v v v v v v

. v-v v v v v v v v v v V W

E. E. H. H. H.H. a. a. s. E. H. H. H.s. a. f. s. s. H. H. H. E.

sit '::{. ]. {TTT4 TT 4.T T99
:T2.2.:93 93.: :ia

-

: :h .
-

n 4

n. l, aq n. n e n n e n n. e q.E, n.i o,seen: q 3os a 33 o9*oo-a

d . ooooo oooa oooo ooooo aooo

B
., -

I 3

1
'

-
8

( F
-

,

1

2 i
4

:-

a IEEEE-IIII.!8!! E E ! ! I I I E.I
s20% = s:e6 8. D. A B C 2 0. R- 80'6e*c ., s] s sss )ss s ss ssssssass 8888 - 888S- 222-22 #: #'

.

3 3 'E e :c : :e a ~E c >e - Shhh ~ Shhhh
k k 'h hhhhhh hhhh-

2 : g: . 3 ~! c :2-

c E ! e. cesce ec s

I sasas assa a s s s. . s a s e s. aunn

i sen a anny g a z z- gaene ggn.i
- 3.

= = n E =- --ihna:- unn _ cess -
h h-h h h hhhh hhhh - h h h h h. kh

-

a :
B.

. -
4
'

1- .
-

- - ,

O . -
.

-Qg
'$IS$

,j.1
-

e.
*

|w

~ . $
~

a|j:
. - .

24 1
i.

-

.

.

2 8)- . - ,

-g.-

t
E ^5 y ' '

..
(I *

$ { f }' $:
. o

e;

:

. - -
-

b a

.

,,h4',eV--. m g, , , . . . . ,--.,-44 -,_ g,.',,,,.p n. - p., wr ,,v,r%, ,y , 9 y. g3,y,---5, 4w,7 g._w.y* ,- ,,.y- 4 ,,-g , ,.y.pg.cq.,__, p g 7,,y...,



i,*-J_mAJJ-.-AL& JMsE ms J5.* M e h& 4 A4.u . 2 Jbm.4a SA4--hcC444a M-,-.>4-J4.A&.4-rJ43.4 4446-'44SB.*d* C l eeh Sa #,4 J w WN ,*.4.e d 64+c..++- >J.4Wn &- r-e4.8----e e n MM 2 4-.4 v4J%A46 Ja h66 6m&44.- 2 aJh4 5 W-

,

'
'
.

a

'

I i'

R. ii s. i.. . .n . v v 4

4 v v

-

1 i i i i i
L . . . .

: seen
J O .O O

J siia
!

i :

1.

1
1
5
-

I -

1 !!E!- an=a -

1 san---
3
A RRRR>

s'>2j . cEcc-

I anna

i s a: -

,
-e -

.

-

1
-

-

N
.!nJ -

! A. $ ' h
| ..j T e

,
3- -g-
-

- er r. I;
.

.i
w 4

" ' " M

, . 21. 8'Q
8*

.5
~ran$a88 *

L .-

-_-

.._ . -_,
.



15 j|litj!,t h,tL 6 ?![i !i,i7|? I|l; iI I g ;,| ,t - * .i [hf +l ! ,,t!'\t|i ;i .
.

,
.

.

-
0
9
/

- 3
2 4 -

/ 1
- 9

0-

e
t g
e e
t Pe.

B
.

.

.

,

.

-

0 3 0 3 8 3 4 5 0 4 1 4 9 1 0 5 0 1 9 3 1 6 3 4 3 5 .

4 2 5 4 1 3 2 2 1 1 2 1 1 2 2 1 1 1 1 1 1 1 1 2 1 1

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

3 0 0 0 0 0 0 0 0 0 O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 01

- < < < < 4 < < < 4 * < 4 < < < < 4 < < < < 4 < 4 < <1

2

7 3 3 9 1 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

a 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.
t - - - - - - - - - - - - - - - - - - - - - - - - - -
e / / / / / / / / / / / / / / / / / / / / / / / / / /

B + * + * + * + * + * + * + * + + * + + + + * + + * *

r e 7 2 6 9 1 9 4 6 7 9 7 0 5 7 2 4 9 8 8 0 8 6 9 3 6 2t -

o s 5 3 2 6 6 1 2 2 1 2 1 2 2 1 2 2 1 1 1 1 1 1 1 1 1 2

p o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
,

D G 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 0 0 0 ,.e r

o
a
i
r
o

.t .

.

a .

noep
l
e
e
i

m
g
o
l
o
i
d
e e
D t 0 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

a 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9
s D / / / / / / / / / / / / / / / / / / / / / / / / / /

e 2 9 6 3 0 6 3 0 7 6 3 0 7 3 0 7 4 1 8 5 2 9 5 2 9 6

t d 0 0 1 2 3 0 1 2 2 0 1 2 2 0 1 1 2 0 0 1 2 2 0 1 1 2
n n / / / / / / / / / / / / / / / / / / / / / / / / / /

e E 1 1 1 1 1 2 2 2 2 3 3 3 3' 4 4 4 4 5 5 5 5 5 6 6 6 6
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

-m e

i D 8 9 9 9 9
.0 0 0 '0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 00 0e t

r a 9 0 0 0 0 -

9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9
w / / / / / / / / / / / / / / / / / / / / / / / / / /

n n 7 2 9 6 3 0 6 3 0 7 6 3 4 7 3 0 7 4 1 6 5 2 9 5 2 9 .

I i 2 0 0 1 2 3 0 1 2 2 0 1 2 2 0 1 1 2 0 0 1 2 2 0 1 1
2 / / / / / / / / / / / / / / / / / / / / / / / / / /.

m,r 2 1 1 1 1 1 2 2 2 2 3 3 3 3 4 4 4 4 5 5 5 5 5 6 6 6
B 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

.

. -
o 6 0 0 6 5 4 7 5 4 0 6 8 6 8 7 5 5 4 0 9 7 7 0 2 0 4 .

W 1 6 0 2 6 2 6 0 3 7 3 6 0 6 1 5 0 2 0 1 5 0 3 1 3 7
.

.,

0 0 1 1 1 2 2 3 3 3 4 0 5 9 6 6 6 7 7 0 0 0 9 00 0
m,.b 0 0 0 0 0 0 0 0 C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1

a 0 0 0 0 0 0 0 0 C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
L 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9

s
e i
g s
n y
a l ,

h e ,

c mx A ..E
ly e _

l e _
) k m1 e 1

,

3 n
1 u w
- o .

1, h L
t

ei. *t w -e *
S s
( n .
, o
s o F ne m M o -l i i,
p t , t
m n3 7 *7 a o * -
S c *e S w.

2 D A 7"r /
i s 1 l . _s. A oC s o

.c p n r
'' s Bo . i. o t

- 3 t t i n ,

- e c s t oe, l ee e C .
" l pl t c .

b rl i a =a e o n L ,

T sC O - #

._

._.
" ' -

<

,-

4 ' ] , 1 1i * i ! ' 1 .i$.
' _'

.

i'- [1 l!12L , #$ .I c



| ,kfi rt1 , ;!!l;f [ [!b t I i|[i + { | Lji' ' ii!Ii i. f|0 .tt b

,

-

0
9
/

.

1
-

1 -
/ 5
2 1
1 .--

-e
~e g

t a
- e P

-

-

-

D -
-

-

-

-

_

-

.-

m_.
-
-

- 3 5 5 4 2 3 6 9 2- a,

0 4 3 1 1 3 3 3 5 1 1 1 1 2 2 1 1 1 8 8 0 7 -1 1 2 1 .0 0 0 0 0 0 0 0 02 1 1 1 1 1 1 1 1 0 0 0 0 -

0 0 0 0 0 0 0 0 0 --
0 0 0 0 0 0 0 0 01

3 0 0 0 0 0 0 0 0 0 0 0 0 0 m.
1 < 4 < 4 < < < < < m
- 4 < < < < 4 < < < < < < < .

-

1
.

.

2 2 2 22 2 2 2 2 3 2 3 2 6 2 2 3 2 2 3 3 -
0 0 0 0 .-0 0 0 c 0 0 0 0 0 0 0 0 0 0 0 0 0

,

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
%_a 0 0 0 0 0 C. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

-- -- - - - - - - - - - - - - - - -
/ / / / / / / /- / .-/ / / / 3 / / / / / / / /-W + + + + 0 + * + * + + + * * + + + + + * * +

-

m

t 0
- 5 4 4 3 4 7 0 1 0 9 7 9 5 7 2

-

r - ; 9 6 4 4 7 !
1 1 1 1 0 1 2 2 2 2 3 1 1 3 2 2 2 2 2 2 2 1

-u 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 .o -

p
<e

D A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
-

e -
n

-i
-r

a
t
l
a
e
M

-
.

l
ac
i

-

.- ~ g
o
l -

o
l

-

-

. d
-e e
.

m t 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -

a 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9
l D / / / / / / / / / / / / / / / / / / / / / /
a 3 0 7 4 1 7 5 1 9 4 1 0 5 2 9 6 3 0 6 3 0 7
t d 0 1 1 2 3 0 1 2 2 0 1 1 2 3 0 1 2 3 0 1 2 2
a a / / / / / / / / / / / / / / / / / / / / / /
m B 7 7 7 7 7 8 s 8 8 9 9 9 9 0 0 0 0 0 1 1 7 1
m 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1

-a e
-

-

o t
r a 0 0 0 0 0 0 0 0 0 0 0 0 5 0 0 0 0 0 0 0 0 0

-

i D 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 -
v / / / / / / / / / / / / / / / / / / / / / /
n n 6 3 0 7 4 1 7 4 1 9 4 1 0 5 2 9 6 3 0 6 3 0 .

E i 2 0 1 1 2 3 0 1 2 2 0 1 1 2 0 0 1 2 3 0 1 2
g / / / / / / / / / / / / / / / / / / / / / /

.e 6 7 7 7 7 7 6 8 8 8 9 9 9 9 0 0 0 0 0 1 1 -

B 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 *L
1
1

.

0 2 2 4 2 9 9 9 4 7 1 5 7 9 5 9 2 3 0 5 4 4 5
2 3 7 2 0 1 5 0 2 6 9 S 7 1 6 3 7 2 0 2 0 1 5

1 1 2 2 3 3 3 4 4 4 5 5 6 6 7 7 8 0 9 9 0 0
b 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2 2
a. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 -

-

s. -

i
s.
y
l -

a
n-

r A -

u
-y' l .--el

) k v
1 m m.
3 o I

-1 w w
,

-
1, h a -

t l
a i
t w =
e
B s * -
( u .

, o _

_s u T ,

e n N n -

l i o =-
=

p t , i m
a m n3 7 t
7 a o * - a

s cS c
*M A o1

r / L
i s 1

: A n C : l
-
.

. o p n. o ,.

- o i o. h
,

_

.

s : t i
.

e c : t - m

el e s a o
_.l p l t c c

b ml i n .

a e o n I =
.

m. T s cU -# -

.-
.

:

.

.

.

-

-
*

t ,| ' ,' > I ij; ;



I|1I

1
9
/
4
2
/
1
0

e
o
t
e
D

.

2 2 6 9
1 2 1 1
0 0 0 0

1
3 0 0 0 0
1
- < < < <
1

2 2 2 2
0 0 0 0
0 0 0 0

e 0 0 0 0
t - - -
e / / / /
D * + + +

t -
r e 4 2 5 3a m 1 1 1 1
p o 0 0 0 0
e r
D c S 0 0 0
g
n
i
r
e
t
i
e
n
e
s

a l
e
e
i

%
g
o
l
o
i
d
e sm t 0 0 0 0

e 9 9 9 9
l D / / / /
a 4 1 0 6 e
t d 0 1 1 2
= n / / / /
= E 2 2 2 2
= 1 1 1 1
= e
a t
r a 0 0 0 0
a D 9 9 9 9
r / / / /r o 7 4 1 0u
B i 2 0 1 1

g / / / /
u 1 2 2 2
S 1 1 1 1

.

0 6 8 7 8
9 0 5 0 0

1 1 1 2e 2 2 2 2
de. 0 0 0 0
I 9 9 9 9

W
e
i
s
y
l ,

n
_

a -
m

y l
l e -

) k v1 e
3 s m
1 e I

t
- r
I, h e

t m
e i 1

t w .o
B s *( e
,c
s e r
e m M ol i cpt ,

ib n3
7-

m t7 a o * eS C * s c1 t Ar A a
i r 1 L

: A aC l. c p n oo i o r
.

s : t i te c s t
el e e a n
l p l t c e

cb m l t ea a o s I =
.a

T sC t
' O

_

i !Ii . |IIl'fftjfII|t
tti| ;I

. .



, ' , rili.[t;f[I i. I'fII[ i f| t-l j & t 6r[ - fi 'f .| !?!i i j [|i i' ii

%

~ -
-

0
_ 9

/
_ 3

2
/ 69 1

.0 -

*r ee g w_ t a
-e PD
-

*

-+
w

. *

-r
_ e

-

v

y

rv

0 3 0 3 0 3 8 5 0 4 1 4 0 1 0 5 0 1 9 3 1 6 3 4 3 5 3

0 2 5 4 1 3 2 2 1 1 2 1 1 2 2 1 1 1 1 1 1 1 1 2 1 1 +
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 *

m,
1
3 0 0 0 0 0 9 0 0 0 0 0 0 0 0 0 0 6 0 0 0 0 0 0 0 0 0 -

1 w

- 4 4 < 4 < * 4 4 < < < 4 < < < < < < < < < < 4 * < <
2

3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 e

3
e 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

- - - - - - - - - -t - - - - - - - - - - - - - -
e / / / / / / / / / / / / / / /- /- / / / / / / / / / / v

m + * * + + + + + * + + + + * + + * + + + + + + + * + *
*t -

r s 0 5 4 2 9 3 3 6 8 9 9 8 9 6 3 5 9 6 8 9 4 7 6 3 4 2
o e 3 3 2 2 1 2 2 2 1 2 1 1 2 1 2 2 1 1 1 0 1 1 1 1 1 2
p c 0 0 0 0 0 0 0 0 0 0 0 0 6 0 0 0 0 0 0 0 0 0 0 0 0 0
u e
S S 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 .

+

g %
n
i
r
o
t -

i .

a.
er w

es e-
-

l
a
c

wi* g
- o

l
o *
i
d *

-

e e
-

o

m t 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 s

ea 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9
l D / / / / / / / / / / / / / / / / / / / / / / / / / / *
a 2 9 4 3 0 6 3 0 7 6 3 0 7 3 0 7 4 1 9 5 2 9 5 2 9 6
t d 0 0 1 2 3 0 1 2 2 0 1 2 2 0 1 1 2 0 0 1 2 2 0 1 1 2 w

a n / / / / / / / / / / / / / / / / / / / / / / / / / / m

m 2 * 1 1 1 1 2 2 2 2 3 3 3 3, 4 4 4 4 5 5 5 5 5 6 6 6 6
m 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 *
e e w
c t
r a 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

*
w

i O 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9v / / / / / / / / / / / / / / / / / / / / / / / / / /
n n 7 2 * 6 3 0 S 3 0 7 6 3 0 7 3 0 7 4 1 8 5 2 9 5 2 9u i 2 0 0 1 2 3 C 1 2 2 0 1 2 2 0 1 1 2 0 0 1 2 2 0 1 1g / / / / / / / / / / / / / / / / / / / / / / / / / /

e 2 1 1 1 1 1 2 2 2 2 3 3 3 3 4 4 4 4 5 5 5 5 S 6 6 6 eB 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 C 0 0 0
e
w

.
_ o 7 1 1 7 6 5 8 6 5 9 7 9 7 9 8 6 6 5 9 0 0 0 1 3 9 5

W 1 6 0 2 6 2 6 0 3 7 3 6 0 6 1 9 0 2 0 2 5 0 3 1 3 7
0 0 1 1 1 2 2 3 3 3 e 4 5 5 5 6 6 7 F 0 3 0 9 0 0 9 *

b 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 C 0 0 1 1 1a 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 0 0 0 0 0
L 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9

*
e e -

g t
n s
a y
h lc an n r

a A
y l
l e) k ,- s

1 o n3 m
1 e I s

at
- v

-
c

1, h mt Isi
t w *e
B s * *
( u
, o

t
ws e W -

.

e n E
I n ,-

l i o +
-

gtn3 8 t
, i

8 o o * - es c* S ct1 Ar h m_ ,

I
. i s i
_ : A eC s l

. c p n o_ o i o r_. s s t i te c s t nel e e s o t

l pl t e C wb.m l i ea e o n Z =
m

T s cU
48 +
_

-

v

.-
-.

' 14 ' ,' , j. r 5II 1 * ' ,4i' $ ;! d <# j5 * . a 5 :i)iI,-



---

.

R
h
0

O

i 1

83z2Mae:
..!-s!.a-s EMssa sessM M s ': s sss s ==== ===c=y assaa assa essa'-' ' ' ' ''''

i , y v v v v v v v v v v v
H

N M M N N N M M M M M M M M M

EEN8IM 8888 8E-N88 88888 88888

i.nsis 4444 144i. 1. 44|| :144j8
k : :: : ::: : :: :.. :: .

I' Bus.g 8s.g.g oN g. . . g. *,M

a55o a 5aBa 8 55 8
M

o .
U diaai 4isi 4 sad iiaaa daai

I
1

1
-

8.

( r
5

h e
RRRRR RRRR RRRR RRRRR .RRRS*

A AB24b #433 4333~ gh''6RICR) .4'34 seI
,

7 eCCCC Rect R C-C 0 i-

BBBBB 8888 8888 22222 0 ~n : :
3

$a=RR
RRRR R R R' ER R RR RRA

' {2r RRRR !-

3 = :: : : = : :: : y'a~8-. M

eecce cece eEcc E e s: ce ee-

I 8EBBB B888 8888 t2222 2::0
s

$ 2 ***
: : B5:

[[Cg 3*RR |S*Esi II:aX
- :- : n-n a :

3 RsRRR RRRR RRRR RRRRR RRR
- --

3
3.

1
- -

il I
4e t
j' .

._

$
'~

a[*)e
.

r -

4 R j
N Ei - N

.R
*1:

j. $l
3 e.

s t :8 8
4 u

A3 i

.

|

_. _ _ _ ._. _ _ _

-

_ - _ _ _ - _ - _ _ _ _ _ - _ _ _ _ -



, AMM W mM W W A h-ALtsw d 4 M M4 4. tan .4& 4 _.gd.,_44AQ._,4y a e, %A ga, 4 _g.gg,,. 4.,4sa

I

9.

t
i -

3 a

i

i I

1

ugs* * * j.
g aooe
a v v v v-

EEII |

. I, i. i. i. i.
Eoo 2M

asaa
,

.

1 ;
,-

8 i

( }
e

j g g g g.a
.

.-.. i

l
I 45%3

.

1
--

A {{{{ .l--

i a :: 3

I 3333 l

$ BR3
$ . # ** NRIS8

-

a
R. >- ,

I
'

,,

.-O :

Cg "

$ fl '$ .
'

-1gy ..

...| *

. 3 [- -

g h f h .gl'
J

'

.;.g
D '.

% 1
.y~8i . -

g -- g -j.

a g-f =y.
:1.

'

|- 5 8 -

. -

$ I _1. 5 -
3y

8 ;. .ie

i

- a..-. -._. .- .-.. _.- .,,_--.- . , . . . . .. .a .



. _ - _ _ _ _ - _ - _ _

E
A
4
8 .

-

E Ia -

%"R02 A*NS E"2" # 2 C *E C * *? N *
"2 Q*Qm

9 4 .* 4 * .?** .R .9 . . . .N*4 .

* * * * *** *
;. .. ... . . . . .... ...a

; , v v v v v v v v v v v v v v v v v v v v v v v v v

88IIm 8Im88 8888 8888 88888 8888
m a e a e e n e e e a a e e a e e e mm m

8

L N.I.I.I.I.--I.I.k.N. - I. N. I. N. I. N. I. I.- -N. i. k. d. i.- I. I. I. k.'1
.

,,

BoR*8 2 *2** * 5 2 %. * 4 * E.
* dl | C. * 2 2 m *220. Eo3o Bo o o o U- 5 . . ...,

\\ J a4aas asaa dida aaa4 asaia dada

i
i
t
ir

S

I -

i !!EEE EEEE !!!! EEEE EE!EE BEEE
3 E{ss!. EEEE EEEE EEEE EEEE-E EEEE

5oo o BBB3 8832 3-3 8 8 8ESSS 8888
S
I IkIEE EEEk kkkE k!EI EkEkk EEkEI 5 42S* -

R80$ $.8Q$ $ '2 A Q C''E$'A" $ '$ % *XAe C
I hh>h> b. h h m 8oo. m. 8 '3 '3 3$888 E 8 '8 '3-ooo. oo

$ 2"B*3 2 * *R *e 3AR R2* *

g g M, ::I2g-Qm ~g a . .

$ M$$I EEE$ I E R , ; - ERN
, a
j h
a 1- -

il I
s e t.j '

.'_p y
8

.{h? .i D. i

-

a ,. E 1 ,

.: 4 j
A

*Q 3

~
-

.

(-
-

!.AV.s ~

v] n e . [g a g- i.

.

'

!

'

, . . - . . . .._J



- - - - - - - _ - - - - . - - - - - --. --

:
a

n
a :

.

I I

1
i

.

a. s. a. s. s.a. s. a. s.E. k. i. i.48344 !.!.3.5......

..... .... ****-
g ,,,, ,,,,,
; ,v v v v v v v v vv v v

EkkkE kkk kE k-kkk '

.

I 2. :. 2. :. 2 a. 2. s. t. - 2.2.2.2 2. 2 2 2. :. 2. 2. 2. :.
g.. -g..

5 aaos- .. .
00n8 3888

- ... .
.EEB55553 5

aaddd aaaa 6444- 444sa aaai

I
a
i
i

I E
'a

1 -
as s1 st!It tats test saget

.

- -gg 5a - 25 5
8-sangs- 3':g3-- a s ~s n .

-

3 .2~~~a a. 8888 '8 8 8 8BBo . - -
,

N-'IIIII &III EIEI'IEIII -IIT 38 8
-

$ w a a* $. $.aa2m' RB*. $ ~3 2 25

I$$8 . . 'B B = ~8 8 8 8$88 8----
A c ~~ ~ -

-- -

$ X*2g: y[2{ jar" g [ g.g $[*sf"-an!
-

:.:: n - ---

1 : :: :: a :: :: :: ::a
?.

- 3. -
-

1

x
g3

. .

35
k fl $

i T'
i

*

i !
-

:
.,gy

6 j.
;

; 2,

.: a g q --

g-}s_ h 0
.

b 8 ,

a
s J g 3: 13

,

.

_ _ _

d'i p t t*19-tr-er' P Vm'---y evw hat- 'W--'-- y e y y e p,q g y-p- FM P t N-'h-- e .ws-es' wpc$ n''- p7e*=3 @"w- gth e-TT-dmf**'' * 9Y ** 'Pu' 'Eet8 T #



I..
!

a-

4

| ~

4,

h E

: g
|

:.

!

HHii
$ ai4a
' ' '''j. . . ,

hk
$$$$

} siin
ada4

i
i
1

. .g . ,

1 a,ge.|
'

-
.

ii b h 2
I satt

ates:: nna

$ 888?.
1 iiii

i i
i 1
,

til I
.r 4, 3'

|I a.
. i, y

I -e g_

II' { I |sga. .

8 8
.

A h' i h.
1

'A
aia .

|-

_ __ .__
_ _



I- I'I; |f!, ,! f . Lt}[f | * [ t;}fh}j f| ([i!'; i .i * o I. I! -

-

-
_

._
.

_

- 0
9
/
3

- 2
-

/ 08 20
- e eo g

t ae PD

.

.

7
. 0

0-

0
. -

9 1 / 9 7 3 0 4 0 6 4 3
_ 6 9 7 0 9 4 0 2 7 6 s4 9 n1 2 + 0 1 2 1 2 2 1 2 1. 4 2 2 2 5 3 3 2 0 2 1 2 1

0 0 0 0 0 0 0 0 0 0 0 0 0 c. 0 0 0 0 0 0 0 0 0 0 0
61

3 0 0 0 0 0 0 0 O 0 0 0 0 O 0 0 0 2 0 0 0 0 0 O 0 0 0

- < < < < < < 4 * 4 < < < * < 4 < 0 < < < < < * < e <1

1 0

3 3 3 3 3 3 3 3 3 3 3 3 3 s 2 3 3 3 3 3 2 3 3 1 3 3
0 0 0 0 0 0 0 0 0 0 0 0 0 e 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 e. 0 0 0 0 0 0 0 0 0 0 0 0

a 0 0
O. 0 0 0 0 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

/.//// //// ////-- - - - --

M
///// / / / /- / /- /- /- - - - - -

-

* * * + + + + + * * + ++ + + + + + + + * + + + *
t 0 2 8 6 6 0 2 5 . 8 2 5 12 3 9 2 3 4 4 4 9 6 e 9 8

m. 9
r

- 2 2 1 1 1 1 1 1 . 1 1 1 23 4 2 2 2 2 2 2 1 2 l 1 2e 0 0 0 0 0 0 0 0 0 0 00 0 0 0 0 0 0 0 0 0 e. 0 0- p
m
D A 0 0 0 0 0 0 0 9 0 0 e0 0 e0 0 0 0 0 0 0 0 0 0 0 0
e
n
i
r.

o
t
i
n
o
m
i
m
e
i
g
o
l
o
f
d
n e

0 0 0 0 0 0 0 0 0 0 9 0a t 0 0 0 0 0 0 3 0 0 0 0 0 0 m//// //// ////

.

a 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9
l D ///// / / / / / / / /.
a 1 9 5 2 9 6 3 9 6 5 3 0 7 1 0 7 3 0 7 4 2 9 4 1 8 5

d 0 0 1 2 2 0 1 1 2 0 1 2 2 0 1 1 2 3 0 1 2 2 0 1 1 2

h
- e ///// / / / / / / / / / / / / / / / / / / / / /

R 1 1 1 1 1 2 2 2 2 3 3 3 3 4 4 4 4 4 5 5 5 5 6 8 6 5
0 0 0 0 0 0 0 0 0 0 e0 0 0 0 0 0 0 0 0 0 0 0 0 0 0e.

t ~

a 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 00,D 0 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9
///// / / / / / / / / n//// / / / / / / / /- n 5 1 9 5 2 9 6 3 9 6 5 3 0 2 0 7 3 0 7 4 2 e4 1 0

i 2 0 0 1 2 2 0 1 1 2 0 1 2 2 0 1 1 2 3 0 1 2 2 0 1 1g ///// / / / / / / / / / / / / / / / / / / / / /
e 2 1 1 1 1 1 2 2 2 2 3 3 3 3 4 4 4 4 4 5 S 5 5 6 5 6- B 1 0 0 0 0 0 C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

-

- .s 2 i 1 6 6 3 1 8 8 3 e e 2 6 0 7 2 0 7 9 1 * 0 9 6 6p 4 i 1 3 1 4 9 1 4 1 4 g 2 3 7 0 3 0 0 6 8 0 2 5 90

h0
1 1 2 2 2 3 3 4 4 e 5 5 5 5 7 7 0 0 0 8 0 0 0 0b 0 0 0 0 0 0 0 0 0 0 0

m9
0 0 0 0 0 0 0 0 1 1 1 1

0 0 0 0 0 0 0 0 0 0 0a 0 0 0 0 0 0 0 0 0 0 0 0 0
L 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9

W
e
t
e
y.
l
a
na..

y l
l e) k s1 s

3 u m
I1 m

- e2 h
t c.

n i I

e w =ss s *.ao Ts u L. n W n2 i oO t ,
i0 m n 3 0 ta oy 11 sc* - ac1 M 8

r / 3 m
it 1 I

r C s.a ec P n o
l

o i o r~ s s t i
_ #. e c e t t

n.

el e s e el Ol t c
b m l i o C
a a o n L
T s cO -

8

* ,

.

_
.
.

_
' . j ,. j ,sii! I ; I1 e!1;i ' !- |!1i ] '.

.



,!i r ?,IL ,i I ,,[ 21ji!j ;f;i'j[ tf>Jii{[!t f f1; jfj ttL[[5;P 5[!?> * +d

. _

_ .
_

.

.

.

_.
. 0 .

,.9
/ ..
1

_. 1 ,,
.

/ 1 -.,
2 2

m 1
_ e e
.

e c
m_ t e

a P
._ s
.

.

,

,
.= .

.

_

.

m

_
._

_

.-_. 2 9 6 4 0 3 9 s
1 2 4 0 3 3 4 4 7 2 1 2 2 2 1 1 1 3 9 5 .
2 2 1 2 1 1 1 1 2 0 0 0 0 0 0 0 0 2 1 20 0 0 .0 0 0 0 0 0 0 0 0

_ 1 0 0 0 0 0 0 0 0 .
3 0 0 0 0 0 0 0 0 0 0 0 0 0
1 < < 4 s < < < <
- < < < < < < < < < < < < <
1

2 2 2 2 2 2 2 2 3 3 2 3 2 2 3 3 5 3 2 3 2
_

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

_ .
m 0 0 0 0 0 0 0 0 0 0 0 0 0 L 0 0 0 0 0 0 0 0

- I - - - - - -
/- / A / / / /- / / / ,=- - - - -/- /- / / / / /- - - -

M. / / / /
+ * + * + * + * + + + * * F * + + * * * * ._

t
- 9 7 3 1 3 6 5 4 5 4 3 4 3 P 0 0 ? 3 1 7 7r

1 1 1 1 2 1 2 2 2 2 2 1 2 u 2 2 3 5 3 2 2I

o U 0 0 0 0 0 0 00 0 0 0 0 0 0 0 0 0 0 0 0y . .Fe
B A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
g
n
i m

_ r
e .

t u
t

. e
m -e
s

l
e
e

n
i
g .

. o
l

. o
i
e
e e
s t 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

a 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 ,9l D / / / / / / / / / / / / / / / / / / / / /
. a 3 9 6 4 1 6 4 2 9 3 1 7 4 2 9 5 3 0 5 3 9 7

t d 0 0 1 2 3 0 1 2 2 0 1 1 2 0 0 1 2 3 0 1 1 ,2e e / / / / / / / / / / / / / / / / / / / / /
mm R 7 7 7 7 7 6 9 9 6 9 9 9 9 0 0 0 0 0 1 1 1

m 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1
e e
e t
r a 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
i D 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 ,9v / / / / / / / / / / / / / / / / / / / / /
n n S 3 9 6 4 1 6 4 2 9 3 1 7 4 2 9 5 3 0 5 3 9
E i 2 0 0 1 2 3 0 1 2 2 0 1 1 2 0 0 1 2 3 0 1

mg / / / / / / / / / / / / / / / / / / / / /
e 6 7 7 7 7 7 8 9 6 8 9 9 9 9 0 0 0 0 0 1 1
B 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1

.

o 1 0 5 6 4 3 2 6 0 2 2 8 4 1 9 1 6 8 6 9 0

-
B 5 0 6 9 3 6 0 4 7 3 6 8 3 3 4 1 2 0 e 9 1

1 1 3 2 3 3 4 4 4 5 3 5 6 7 7 9 8 9 9 9 0
b 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2

.

a 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
_. L 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9

o s
p

'e .

m _

a y
h l
r m
u e

.b A .

,.

y l

) t
el
w

1 le o
3 e L

R1 t -

- w -

1, h e
t I

ai
t w =
sa s *
( u

. T, o
s e L
e m N n
l i o ,e p t , i

0 m e 3 0 t
- a o * 1 a- 1 S S * - c- 1 8 oe

r h 2 l
i s 1

. s. A n s l
o p e o

n o i c r
N s t i t

e c r t e
el e o t a
l p l t c C
b ml i ea a o n L =

.,.

T S C O ~
#

-

.

,.

.

* ,!i ;!. * j ' ;2i |; l' ;' 4 . t4- I- .l< 3 4



. . . . _ . . _ . . _ _ _ __

E

8 n
i

i I

QIHII,

n .....
4 v v v v v

filia
$$$$$

5 sesis
i esses 4

t

$
1

l,<

IIIII
a assas -

nunna
IIIII*

i a sassa
i nunna 4

$!!!|
1 E E I E s- i

.

1 -
w

81 1
4. 3
[I *

-,

5 |
!! e e

3
t 4- ]

: i i- g -

I- E 3j. *

1111 1 .
.

. .. .

-m__.ma-___ .--.__m _ __ -



i

3-
e N8

,

|

2

'

ISOBE 5501 5053 0-55E 20085 B550
5 44444 Jddd dd4d_ ddd4 44444 4dd4 j

v v vv v vv v v v v v v -v v v v'. v v v v v vv v ..v i
4 !

!kkkk kkkk kkkk kkkk'kkkkk !Ekk
2. 2. 2. 2. -22.2.2 2.2.22.2 2.2.2.2 .

-i 2. 2 2. u. 2 2. 2 2 1

k I 5000E IE00 0000 $$$0 03$35-II!!
R 5 444d4 44dd aJ44 4444 44444 4444
t i

i
1

.

8 i

( l
O

A II|II III.I IIII I-III IIIII IIIf
!

3 ggcal Iass tela alaa sIsas Isas
. 555 8US8 8888 8888 ESSSE 8888

5
A III'II IIII IIII IIII IIIII IIII

A a ngsna mang ning a g a n- aggna asam .

I Bssss BsBs BBBa s-sli issis sail -|

I isi ilii illi lu 1||~1
gIEEme~eg : -

a

lnne i 1 sein
. .

] -]
..

.

'
4e a

-j 1- .
.

_

[ - E. g

.

,

a ? d 3 }.-

4 j -i

E . 9, ' .i
4;

l}' .7
a

g
t 8- ..

Ad g5-
'

6

a .
,
,

:i



!.L [|?[!>ia ;;;[kf f |

0
9
/

. 1
1
/ 3

.

-. 2 2
1

_

t e .

_
e g
t a
e P
D ~

-

.

_

2 9 6 4 1 0 5 9 e
1 2 4 0 5 3 4 4 7 2 1 2 2 3 2 1 1 1 3 e 5 8
2 2 1 2 1 1 1 1 2 0 0 0 0 0 0 0 0 0 2 l 2 1 _

0 C.
0 00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 01

3 0 0 0 0 0 0 0 0 0 0 0 0 0
1 < < < < 4 < < < <
- < < < < < < < < < < < 4 <
1

3 2 2

M. 0
2 2 2 2 2 2 2 2 2 2 3 2 2 3 2 2 3 3

0 0 00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

a 0 0 0 O.
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

/- /-- - - - - - - - - - - - - - - -
t - - -
e / / / / / / / / / / / / / / / / / / / /
B + + + * + + + + + + + + + + * + + + + + + +

t -
r o 7 4 2 1 2 6 5 4 5 2 1 5 4 6 8 3 9 2 9 9 2 4
o m 1 1 1 1 2 1 2 2 2 2 4 1 2 3 1 2 2 3 2 2 3 2
p o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
o r
S O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

g
n
i
r
o
t
i
e

.

o
M -
l

.ac

n
i
g
o
l
o
i
d
a e
R t 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

a 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9
3 D / / / / / / / / / / / / / / / / / / / // /
a - 3 0 7 4 1 7 4 1 9 4 1 8 5 2 9 6 3 0 6 3 0 7
t d 0 1 1 2 3 0 1 2 2 0 1 1 2 0 0 1 2 3 0 1 2 2
n n / / / / / / / / / / / / / / / / / / / / / /
e E 7 7 7 7 7 8 6 9 6 9 9 9 9 0 0 0 0 0 1 1 1 1
m 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1
n e
o t
r a 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

_.
_

i D 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9
v / / / / / / / / / / / / / / / / / / / / / /
n o 6 3 0 7 4 1 7 4 1 9 4 1 0 S 2 9 6 3 0 5 3 0
E i 2 0 1 1 2 3 0 2 2 2 0 1 1 2 0 0 1 2 3 0 1 2

g / / / / / / / / / / / / / / / / / / / ///
e 6 7 7 7 7 7 4 8 8 9 9 9 9 9 0 0 0 0 0 1 1 1
B 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1

.

.

.

.
o 2 9 5 7 5 4 3 7 9 3 3 9 5 2 0 2 7 5 7 1 9 9
B 5 9 6 9 3 6 0 4 7 3 6 0 3 3 5 1 2 9 4 9 1 9

.

_1 1 2 2 3 3 4 4 4 5 5 S 6 7 7 8 8 9 9 9 0 0
b 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2 1 1 1 1 1 2 2
o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 .

L 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9
.

.ee
g , i

sn
e y

l

d e
-mr

E A
ly el .v) k e1 e

3 e L
.

1 W t
n-

1, h o
Lt

ai
t w = -

e
B s *
( u
, o Js u T ne n S

l i o
ie p t ,

1 e s 3 1 t
1 o o- 1 a

s C - - c
1 n s o _

r / A l

-
i s t l: A n e s

. o p n o
o i o r

. N t t i t
.

e c r t n
el e e a o
l yl s c C
b s l i o. *a e o n I
T s C O #

._
-
.

i!|!4 j ' | j'



i-
. c

'

f.
h a
a "

,

5

1 I

i

i
i

9.E*g !

N

O
oooep._
v v v,

;
;

,

EEEE
i.i.i.i. - \.3

A

} j iBE!
aaa4

i
1 ;

1 !-

~ et
a :

I ~RRRR

I 5e:c 0. 1

s2 .

n u n. -

3 *

8 RRRR ,j . kj>> j

es ec :
-

I ##: 2

I
*

- o g e.

ND-N' !

3 EEEE
.s
. t. 4

_ 'il :
g j

h :

.y .

A g-

A. S

--

5
,

|
31. e .i.: A.

.. ,

o Pt

![ t ,1
r :i c

4
;

.agq -

..1:- !4 a 4

a s

. .h&8E ggg-

*
u .

.g

I

|

l-



.t (4 } [ lii i 1 ji 't; e1. l i? L !.Ii t! t I ki I |!

_

_

0
9
/
3
2
/ 4
8 20
s ee g
t aa P. D

0 0 0 5 6 6 5 7 7 6 0
1 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0

7 0 0 0 0 0 0 0 0 0 0 0
3
1 0 0 0 0 0 0 0 0 0 0 0
-
o < < < 4 < < < < < 4 <
C

.

-

2 9 0 7 0 5 7 9 7 7 0
1 0 1 0 C 0 0 0 0 0 1

4 0 0 0 0 0 0 0 0 0 0 0 -0 0 0 0 0 0 0 0 0 0 0

3
1 0 0 0 0 0 0 0 0 0 0 0
-
e < < < < 4 < < < < < <
C

-

t
r
o
p
e
D
g
n
i
r
e
t
io
o
n
l e
a t 0 0 0 0 0 0 0 0 0 0 0
c a 9 9 9 9 9 9 9 9 9 9 9
i D / / / / / / / / / / /

' g 7 7 7 7 7 7 7 7 7 7 7
o d 2 2 2 2 2 2 2 2 2 2 2
l n / / / / / / / / / / /
o a 3 3 3 3 3 3 3 3 3 3 3
i 0 0 0 0 0 0 0 0 0 0 0
d e
e t
m a 9 9 9 9 9 9 9 9 9 9 9

D 8 9 0 9 0 9 9 0 9 0 0
l / / / / / / / / / / /

n 7 7 7 7 7 7 7 7 7 5 6
a i 2 2 2 2 2 2 2 2 2 2 2

g / / / / / ./ / / / / /
e 2 2 2 2 2 2 2 2 2 2 2
B 1 1 1 1 1 1 1 1 3 1 1

.

% .
o 6 7 8 9 0 1 2 3 4 5 6;

D 2 2 2 2 3 3 3 3 3 3 3 .n
E 6 6 6 6 5 6 6 6 6 6 6

-b 0 0 0 0 0 0 0 0 0 0 0
o 0 0 0 0 0 0 0 0 0 0 0
L 9 9 9 9 . 9 9 9 9 9 9 9

s
e
l
p
m A E. S .

T 7a N Y 0 B
S G I 1 3 C 8 T m C L T e

s P G 6 6 T 2 M e O M S i .ty o s
, , , , , , , , , , , ydl

9 0 1 l3 2 3 4 5 6 7 4k
- - - - - - - - 1 1 ao

bAS S S S S S S S S - - nm
A A A A A A A A S S A .e

.t A A
f l
o e

v
e e
t L
i
s w

) o c
s p i _
e mo *n c
e C
G *
( y
, l

s r
e e n
l t o
p r i

2 m e. 3 t
e u * a1 c .S Q *

-
1 M o.

r / I
i s i

: A nC l
. o p o

-
,

o i r

r N : t t
e c s n

el e e o
l p l t C
b ml ia e o a =rT sC t

#

-

-
.



. . - . . . . . --. - . . . . . . - . _ - . . . . . - _ . . - . - . - . - - . -. _ .

a

a
=

E8

S $
-a

8 : 2 s 2 : 8 :
s 8 8 8 8 8 8 8 8' 8 8 8

4 4 4 4 a a i 4 4 4 & .

f , v v v v v v v v v v

8 3 2 . 8- 2 :- 3 8 2
8 8 8 8 8 8 8 8 8 8 8,

: 4 a a a a 4 a d a a a
v v v v v v v v v v 'vj ,

I
i
! i aaaaaeaa!ss

( r i eaeeaaeaaE a
a 8 8 8 8 8 8 8 8 8 8 8 8
g .

e i'

a E E E 5 E 5 E E E -: E E,

| I a a s a a a a a s s a:-

g

] i e n e e s .a : a : : :'

: : O. # - 0 0 - :: -

$ R R R R R R R - R- R R R
,

,

t

2 !- - M R I 5 5' N 3
, i
~ ;u a J J s' s a ; .e,'

w| k k k k k .- h k 'h: h. I-

,
S 3
-

.jk
-

-
-

s

5 ?
mi 1

.
-sit a

-1 A ; V ,,
- ;

-e

-3 - V 3 g-

'$ $3 '..

,

o

y -ww-, p- ,,,s,m-. - , - r n - ,-..r -g-+4 - e v w--w-.- ' c.v --,- n-, < 4 >



|ttpe ! ; y; g > i > . [h > L ii ? ![t

:n
-

.

-

i
i
l

0
.-9 a./

5
2
/ 60

_
22

e .

e tt e .a PD

i
_

.

_.

_
_
.

0 9 2 6 2 9 0 2 7 0 9
0 0 1 0 1 0 1 1 0 1 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 07

-3
1 0 0 0 0 0 0 0 0 0 0 0 -

- 1._
o < < < 4 < 4 4 < < < < _.

C

i
1 0 2 6 5 9 3 4 9 0 9 _
1 1 1 0 1 0 1 1 0 1 0
0 0 0 0 0 0 0 0 0 0 0

-.

4 0 0 0 0 0 0 0 0 0 0
C.3

1 0 0 0 0 0 0 0 0 0 0 0
.
_

-
o < < < < < < < < < < <
C J

t
r
o
p
o
m
9
n
i
r .

o
.t -

i
n
o
M

Ll a .

a t 0 0 0 0 0 0 0 0 0 0 0c a 9 9 9 9 9 9 9 9 9 9 9

- i D / / / / / / / / / / /
g 5 5 5 5 5 5 5 5 5 4 5
o d 2 2 2 2 2 2 2 2 2 2 2
l e / / / / / / / / / / /
o R 9 9 9 9 9 9 9 9 9 9 9
i 0 0 0 0 0 0 0 0 0 0 0
d ee tm a 0 0 0 0 0 0 0 0 '0 0 0 _..D 9 9 9 9 9 9 9 9 9 9 9

ul / / / / / / / / / / /
a n 6 6 6 6 6 6 6 6 6 5 6

.t i 2 2 2 2 2 2 2 2 2 2 2 _

n g / / / / / / / / / / /
e e 6 6 6 6 6 6 6 6 6 6 h_
m B 0 0 0 0 0 0 0 0 0 0 On
o
r _.
i . _.

w o 2 3 4 5 6 7 8 9 0 1 2
- e p 8 9 8 9 9 9 9 9 9 9 9

iR 7 7 7 7 7 7 7 7 7 7 7
b 1 1 1 1 1 1 1 1 1 1 1
a J 0 0 0 0 0 0 0 0 C 0 :

.

.

L 9 9 9 9 9 9 9 9 9 9 9 i.'

s i
.

e .

. l
p
m A E P

_a N V O E

s G 1 1 J c s T R t

T J _B L T sn P 6 6 O 2 a N W o N S iy o s
l i , , , , , , , , , , , y
k t 1 2 3 4 5 6 7 8 9 0 1 l

2e s - - - - - - - - - 1 1 an e S S S s s S S S s - - nu o. A A A A A A A A A S S A
1 A A

.

f l _.o eve et li is a
c. _

) o
s p
e m 1
s a *a cc *( y
, l
s re e n .l t ob p r i2 m a3 t1 a u * aS Q* cti
r h o

Li : i _

.A n c: l, o p o,.

. o i
s : t r

te c : nel e s
l p l t o

c ;b ml ia a o n
.

T S C U =

#

_. ,.

_ ,

, _
_..



5 I', ' j ( * It > | !'4 . ( [i!I! :' ' ts . e-

-
,

~

-,

w

,1
9
/

-9
0

-

/ n.
2 e
0 6

2
:
e

-

t e v
a g

D a -
P

-

9 2 6 9 2 0 3 6 6 1 2 -
w

0 1 0 C 0 1 0 0 0 1 0
-

0 0 0 0 0 0 0 0 0 0 0 ,
.

7 0 0 0 0 0 0 0 0 0 0 03
1 0 0 0 0 0 0 0 0 0 0 0-
o < < < < < < 4 < < < <C ,

0 5 7 0 4 0 2 0 7 4 2 -

1 1 0 1 0 1 0 0 0 1 0 .

-
0 0 0 0 0 0 0 0 0 0 0

-

4 0 0 0 0 0 0 0 0 0 0 03
~1 0 0 0 0 0 0 0 0 0 0 0-

o < < < < 4 < < < < < <c

-

i

m
-

A -

-

g
n -

i
r
o
t
a
n
o
e
t

l e
'1 1 0 1

a t 1 1 1 1 1 1 1c a 9 9 9 9 9 9 9 9 9 9 9i D f / / / / / / / / / /g 2 2 2 2 2 2 2 2 2 1 2o d 0 0 0 0 0 0 0 0 0 3 0.l n / / / / / / / / / / /- o E 1 1 1 1 1 1 1 1 1 2 1i 0 0 0 0 0 0 0 0 0 1 0d e
ta t
S a 0 0 0 0 0 0 0

. 9 9 9 9
0 0 0 0D 9 9 9 9 9 9 9l / / / / / / / /. / / /a a 5 5 5 5 5 5 5 . 5 5 4 5t i 2

. / / / / / / / / / /
2 2 2 2 2 2 2 2 2 2a g /

m e 9 9 9 9 9 9 9 9 9 9 9m B 0 0 0 0 0 0 0 0 0 0 0ec
wr

i .
.

9 0 1
v o 1 2 3 4 5 6 7 0n s 1 1 1 1 1 1 1 1 1 2 2E 1 1 1 1 1 1 1 1 1 1 1 ..b 0 0 0 0 0 0 0 0 0 0 0 ,a 1 1 1 1 1 1 1 1 1 1 1L 9 9 9 9 9 9 9 9 9 . 9 9

-
a

o.

s .~
e -
l
p
m A Ea 5 7 0 e T JS O 1 1 7 c s r R 3 E. To P 6 6 C T a M W 0 .I S s .

y c i
l i , , , , , , , , , , , s

. k t 1 2 3 4 5 6 7 8 9 0 1
y

e a - - - - - - - - - 1 1 le c S S s s S S S s S - - n
a8

1 o A A A A A A A A A S S AL
f A A
o l

ee v
t e
i L
=) r

a
wa p

m - L
.

m 9 -

a C
0 =.
( y *,l

s re e .

l t n .0 p r o .
2 m a 3 11 a o * *S Q *
1 M a

c
_. r / oi 1

: A n C L
.

. . o P l

.

o i oN t . r ,,,e c : t mel e s nl pl t o sb m l i ca a o n
T s C U =

8

-
(

,

- - _
.

T ' 4 , ' 1qi .I ,;. T ii , 1| |. , . i



. __ - _ - - - - _ - _ _ - _ _ _ - _ - _ _ _ - _ _ -_ _ _ _ _ _ - __ _

m ^.
.

I

Table No.: 2.1 Environmental sadiological Monitorfng moport Deter c2/C4/91 -[
6

samples Cistern water,(Beta,1-131,0amus)

Collections -Monthly .

Unitsa pC1/L

locetfons WILLIS CISTE!ts .- 4

Collectica

I.ab. No. Date Beta I-131* Mn-54 Co-58 Fe-59 Co-60 2n-65 Ub-95 Er-95 Cs-134 Cs-137 Bn-140 in-140 ,

.I

900040 01/03/90 <4. < 0.6 < 2 < 2 < 3 < 2 < 4 < 2 <5 < 2 < 2 < 9 < 3

900220 C2/05/90 <4 < 0.3 < 4 < 4 < 6 < 4 < 9 < 5 < 10 4 4 < 1 < 22 < 5'

,

'

900364- 03/05/90 5.0+/-2.9 < 0.5 < 4 < 4 < 5 < 4 < 9 < 4 4 9 < 4 4 4 < 18 < 5

900365 OG 03/t.5/90 4.6+/-3.1 < 0.4 < 2 < 2 '< 2 < 5 < ' 4 < 2 < 4 < 2 < 2 < e < 2
.

.!
900555 04/02/90 < 4.0 < 0.4 4 3 < 3 < 4 < 3- < 6 < 2 < 6 < 3 < 3 < 10 < 3 i

I

900728 05/01/90- < 4.0 < 0.5 < 4 44 < 6 < 4 4 9 4 4 < 9 < '5 < 4 < 16 4 5 [

900922 06/04/90 < 3.9 < 0.3 < 3 < 3 4 3 < 3 < En ' < 3 < 5 < 3 < 3 < 11 < 4.
.

. .

901104 07/02/90- < 3.7 < 0.4 < 2 < 3 < 4 < ' 3 < 6 4 3 < 6 4 3 < 3 < 12 < 4

901351 . 08/05/90 < 4.0 < 0.4 < 3 < .3 < 5 4 3 < 7 < 3 4 7 4 4 < 3- < 14 < 5
t

' 901498. 09/04/90 3.7+/-3.0 0.5+/ .4 < 4 <4 <6 < 4 < 10 <4 < 9 < 5 < 4 .< 2 < 4

901500 OG 09/04/90 3.6+/-2.7 < 0.3 < 4 <4 <6 < 4 < 9 <4 < 9 < 5 < 4 <2 < 7

t.

901687 10/02/90 < 3.3 < 0.3 < 3 4 3 < 4 4 3 < 5 < 3 < 6 .< 3 < 3 < 15 < 5

901932 11/05/90 < 3.8 e 0.3 < 2 '< 2 4'2 < 4- < 4 < '2 < 4 < 2 < 2' < 7' <. 3
|

-.902133 12/10/90 < 2.2 ^< 0.3 < 2 < 2' < 2- < 2 < 4 < 2 < 4 4 2 < 2 4 7 < 2-
!

.!
!

:
i
!
5

i

s..= control Location * = 1.cna Level Amelysis Pege 27 0

.
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Deter C2/04/91Invironmental Radiological semitoring Deport
Table No.: 2.3 -

samples Cistern water,(Beta,1-131,camma)
Collection: Monthly

..

Units: ,pci/L .

Locations MCSEE CISTERN
Collection

. Lab. No. Date Deta 2-131* Mn-54 Co-58 Fe-59 Co-60' 2m-65 Nb-95 fr-95 Cs-134 Cs-137 Se-140 La-140

900041 '01/03/90 <4 4 0.5 4 2 < 3 4 5 < 3 4 5 < 3 4 6 4 3 4 3 < 12 < 4

f-
* < 5 < 4 < 8 < 4 < 8 < 4 < 4 < 16 < 5-t

I 900229 02/05/?0 <4 < 0.4 < 4 < 4

900370 .03/05/90 .3.9*/-3.1 < 0.3 < 2 < 2 < 3 < 3 < 5 < 2 < 5 <-3 < 2 < 11 < '4

900371 OG 03/05/90 5.9+/-3.1 < 0.3 < 2 < 2 < 3 4 -2 < 5 < 2 < 5 < 3 < 2 < 11 < 3

L

900S56 04/02/90 .< 3.9 < 0.3 '< 2 < 2 < 5 < 2 < 6 < 2 < 4 < 2 < 2 < 7 < 2 j

|

900729 05/01/90.~ < 3.9 < 0.5 < 4 4 4 < 6 < 4' < 10 ' < 4 < 9
'

5 4 4 < 20 < 5' <

..

900973 06/04/90 < 4.0 < 0.3 4 4 < 4 '< 6 <. 4 < 8 < 4 < 8 < 4 < 4 < 15 < 5
"1

901105' '07/02/90- < 4.0 < 0.3 < 2 < 2 < 3 < 3 < 4 < 2 < 4 <. 2 < 2 < 9 < 3

901352 08/06/90 . < 4.0 < 0.4 < 5 <.5 < 7 < 5- < 11 - < 5 < 11 < 6 < 5 < 22 < 6 I
i

901499 09/04/90 3.8+/- 2.6 'e 0.4 4 2 <2 <3 < 3 < 5 <2 <4 < 2 < 2 <7 <3

.901501 OG 09/04/90 3.0+/- 2.6 - < 0.3 '<3 <3 <4 < 3 < 6 <3 < 6 4 3 4 2 < 13 <6

901688 ' 10/02/90. < 3.2 < 0.3 < 2 < 2 < 2 4 2 < 3 4 2 < 4 < 2 < 2 4 9 < 3

901933 11/05/90- 2.5+/- 2.4 < 0.4 ^ < 2 < '2 c,3 < 2 < 5 < 2 <- 5 < 3 < 2 < 8 < 3

902135 12/10/90 < 2.4 - < 0.3 <3 < 3 -4 4 < 3 < 6 < 3 < 6 4 3 < ~ 2 < s < 3

Pege 29
# = control Location * - 1.ow Level Analysis

_ . _ . _ . _. 2. .m.. _ _._l. . , . . , _ . . _ . . _ _ _ _ _ _ _ . _ _ _ _ . ___
_, ., __ ___
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Table No.s 3.1 Envi.- W1 Radiological Monitoring Deport Date: 11/29/90
'

' Samples , Ground unter,(B-3,0amme)
'Collection Quarterly

Units: ' PCi/L

' Locations PGWELL P. Gibson

Collection

Lab. No. Date B-3' Mn-54 Co-SS Fe-59 . Co-60 En-SS Er-95 pb-95 I-131 Co-134 co-137 Bo-140 La-140

900032 01/02/90 < 370 < 2 < 2 <-S' <- 3 < $ < 6 < 2 < 4 <.3 < 2 < 12 '. < 3

I

'9 S' < 24 <.e900547 -04/02/90 < S < 4 < 6 < S < 11 < 9 4 4 4 < S <
900548 cc 04/02/90 < 2 < 2 < 6 < 2 < S < 4 < 2 < 4 < 2 < 2 < 9 < . 3

900551 04/02/90' < 360
, 7

(
900552 00 04/02/90 < 360 '

i

~

'

901108- 07/02/90 < 360 < 3 < 4 < S < 4 < 9 .- < 9 < 4 < 7 < 4 < 4 < 17 < 7 -

'901699 '10/01/90 - < 360 4 2 < 2 < 3- < 2 4 4 4 4 < 2 < S < 2 < 2 < 11 < 4

c

!
5

' ?
' t

.

'

' 8 = Coctrol Location * = Low Ievel Analysis Page 31

i
>

t

'

,

!~..-m p- . . - ,, ,.
,

,s. -.- .- ----u -.-u.. ----g.. p m ,.f...g. .r_s.,p ,
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Dates 11/29/90 .;
Table 30.3 3.2 Errvironmental Radiological leonitorilog Deport

samples Ground water,(B-3,Camma):
Collections.; Quarterly -'

'

- Units: PCi/L

- Locations AAtrELL, Arnold Acr ''

collection

Lab. No. Date- . E-3- San-54 co-58 Fe-59 - co-60 En-65 Er-95: Irb-95 Z-131 Cs-134 co-137 Be-140 La-140,

y

.

.

I'

-
900033 01/02/90 4 370 < 3 < 3 < 3 <.2 < 3 4 5 < 2 < 4 < 3 < 2 < 10 < 3

900549; 04/02/90 < 4 < 4 < 5- < 4 < 9 < 9 < 4 < 6_ < S. .< 4 < 1e < 5 i

~900550 00 04/02/90 < 3 4 3 < S < 3 4 12 . < 7 < 3 < 6 < 3 < 3 4 13 < 5

* 900553 04/02/90 < 360

900554 GG 04/02/90 < 360 ..
i

901109- 07/02/90- '< 360' < 3 < 3 <'4 < 6 < 6 < 6 < 3 < 5 < 3 < 3- < 12 < 5 *

~

901700- 10/01/90 < 360 4 3 < 3 4 5.- .< 7 < e < 6 < 3 < 5 4 3 4 3 < 13 < 5 .i

i
+ 4

4

i
e

i

:.f;

i
i

i

i
>

?

I
s

k .!

;

I

,

!
-

1 s

"

4. .. page 32 >
- 8 = control location * = Loir Leesl Analysis v

A

,

u. ,,,,s.<> .. -n-- < . - ~ - ~~ .,p --<v- pr -,~ s+2.-,e . s
4

- r y . - . - -.



- _ .

F

- .-s._.

-

~ ', )h.i

Deter 11/29/90
1 Table so. ' 3.3- Enviro-tal Sociological stonitoring Deport

Samples Ground Water,(E-3,emumm)
.[

Collections Quarterly t
L

traits: pci/L

Lccations - f.ake Brisin well'
,

. Collection
' ~ Lab. No. Date E-3 sen-54 co-58 Fe-59 Co-60 En-65 - Er-95 pb-95 I-131 co-134 Cs-137 Sa-140 1.a-140 [

.!

900034- 01/02/90 .'< 370 .' < 2 < 3
'

5 < 2 4 5 't 9' < 5 .<.6 -< 4 < 3 < 14. < 4
' <-

,

'

4' < 6 < 4 4 3 4 17 * 6 |
900557 04/02/90 < 3 c'3 .. < '7- <.4 4 8 4 e <

900558 00 04/02/90. ' < 3 -< -3 .< 4 < 3 - < 6 4 6 <' 3 < 5 < 3 < 3- < 14 < s -.|
'

- 900559 ~ 04/02/90 ' < 360 ,

900560 00 04/02/90 < 360-
t

901110 - 07/02/90- < 360 < 4 < 4 '< S. <4 < S < S <:4 < 6 < 4 < 4 < 17 ' <'5.

901701- 10/01/90 < 360. ' < .2 '<2 < 3 ~ <' 2 < 4 < 4 < 2 < '4 < 2 < 2- < 10 < 4

i
1.
i

[

>

t

i

'. )-1

*, "[
t

L

|
.!

I
:

-f
*

,

t

. f.

Page: 33 ,

# = Control Ia:ation * =.Iow Zowel Analysis . - t
: 1
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Date: 01/24/91Environmental Radiological Deceitoring poport
. Table No.2 4.1

Samples Surface water, Crab (Gamme)
Collection: Monthly.

Units: pCi/1,

Iccations MISS. RIVER UP
Collectice

I,ab. No. Data h 54 Fe-59 Co-58 Co-60 En-65 Er-95 Nb-9S I-133 Co-134 Co-137 Ba-140 I4-140

900037 01/02/90 < 4 < 7 < -4 < .4 < 8 < 9 < 4 < s < 4 < 4 < 12 < 5

900246 02/06/90 4 3 '< 5 . < 2 < 2 < 5 4 *- < 3 < 7 < 3 4 2 < 15 < 4

900399 03/06/90' < 3 <4 < 3 < 3 < 6 < 6 4 3' < 5 < 3 < 3 < 14 < 5

900400 00 03/06/90 < 3 <' 4 < 3 4 3' < 6 < 6 < 3 < 6 4 3 4 3 < 15 < 5

900575 04/03/90 < 2 < 2' < 2 < ', < 3 < 4 < 2 < 4 < '2 < 2 < 9 < 3

|
900751- 05/01/90 < 3 < 4 4 3 < 3. < 6 < G <- 3 < 6 4 3 4 3 < 15 4 5

|

I

901002 06/07/90 < 3 < 4 < 3 < 3 <-6 4-7 4 3 4 8 4 3 4 3 < 18 < 6

901137 07/03/90 4 6 < 8 -< 6 < 6 - < 13 4-13 < '6 < 11 t <.7 < 6 4 27 e 9

901330 08/01/90 -< 2 * 4 < 3 c. 3. < 5 < 6 < 3 < 7- < 3 < 2 4 16 < 6

-901522' 09/04/90 . < 6 < 9 <' 6 <'6 < 13 < 14
~

6 4 10 4 7 . < 6 4 29 * 8
' <

'901523 00 09/04/90 -<.'2 4- 4 4 3- < 3- < 6 < 6 < 4 <4 < 3 < 2 '< 11 < 4

901702 ' 10/02/90. <- 6 < 9 < 7 4 7 -< 14 < 14 < 6 < 11 < 0 < 7 < 31 - < 9

901937 ' 11/06/90''< 3 < 4 < '3 < 3 4 7- < 8 < 3 < S < 4 < 3 < 14 < 4
.

902116 12/04/90 <- 3 <. 4 < 3 .. < 3- < S < 5 < -3 <4 <. 3 < 2 < 12 < 4

Pope '34
# = centrol Iccation ' * = Iow Level Analysis

m . - . . _ . .. _ . . . . . . . - . . _ ._ . . . . . .. ,,. . . , . , _ . . . . . . . . , . , , . . . . . . . . . . . . . . . . , = . . . .. . . . . . . . . _ . _ . . . _ _ _ . .
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Date: 01/24/911
Table No.: 4.3 Envir====stal Stadiological Monitoring poport

-
'

Samples- Surface water, Grab (Gaumma)

,
- Collection: Monthly.

Unitss' pC1/L .
.

. Location: MISS. RIVER Domr
Collection

Lab. Ko. Date Mo 44 Fe-59 co-58 Co-60 En-65 Er-95 Irb-95 I-131 co-134 Cs-137 Ba-140 La-140

900038 01/02/90 < 3 -t 5 < 3 < 2 < 5 < 6 < 3 < 6 < 3 < 2 < 16 < 4'

.

900247 02/06/90 < 2 4 5 < 3 < 3 4 5 .< 6 < 3 < 5 4 3 < 3 < 13 < 3'

2

'6 < 6 <3 < 5 4 3 '< 3 < 15 < 5
'900403 03/06/90 < 3 4 5 < 3 4 3 "

900404 OG 03/06/90 < 2. < 3 4 2 < 3 < 4 4 4 < 2 < 4 < 2 < 2 < 10 < 4
<

900576 04/03/90 < 4 < 6 4 4 4 4 4 9 < .9 < 5 4 10 < 5 < 4 < 24 < 7

900752-' 05/01/90 < 2 '< 3 < 2 < 2 -< 4 < 4 < 2 < 4 4 2 < 2 < 10 < 4

,

901004- 06/07/90 < 2 < 4 < 3 < 2 < 6 < 6 < 3 < 4 4 3 < 2 < 13 < 4

901138 07/03/90 < 2 < 3 < 2 < 2 < 4 4. 4 < 2- < 3 < 2 < 2 < 9 < 3

901331 08/01/90 < '2 < 4- <' 2 < 2 < 7 < 5 '< 2 < 3 < 2 < 2 s 10 < 3

.

901526 09/04/90 < 3 < 3 '<.3 < 3 < 6 < 5 < 3 < 5 < 3 < .3 < 12 < 4

-< 4 < 3' < 3 < 6 -< 6 < 3 < 4 < 3 < 3 4 13 < 5
901527 00 09/04/90 4. 3. ;

901703 10/02/90 . < .' 6 '< S < 6' < 6 4 13 - < 13 < 6 < 10 < 7 '< 6 < 30 . .8<
.

i.
901938 11/06/90 :<3- '< 4 4 3 < 4 4 6 < '5 < 3 < 4 < 3 <3 < 12 <:5'

+

902118 12/04/90' < 4 . < 5 4 4 '< 4- < S < S < 4 < 6 < 4 4 -4 < 14 <'5-

3

i Page' 36
| 's - Control Location * = Low Level Analysis

i

,
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Date: 01/24/91
Table No.: 4.5' Environmental Radiological Monitorir.g Report

Saepler.. Surface Water,(Camma)
collections - Manthly composite

Units:' pei/L
.

Iccations DISCEUtCE BASIN -
-Begin End

Lab. No. Date -- Date nn-54 co-58 Fe-59- co-60 En-65 Nb-95 2r-95 I-131 co-134 co-137 Se-140 La-140

f-
900204 01/02/90 02/01/90 < 2 < 3 < 5 < 3 < 5 < 2 < 6 < 4 < 3 < 2 < 12 < 3

! 900386 02/01/90 03/02/90 < 5 < 3 < 5 < 3 4 7 < 3 < 6 < 4 < 4 < 3 < 14 < 4

900S32 03/02/90 03/30/90 < 3 < 3 < 4 < '3 < 6 < 3 < 6 < 7 4 3 < 3 4 17 < 5

900533 CG 03/02/90 ^ 03/30/90 < 4 <4 < 6 < 4 < 10 < d' < 9 < 7 <- 5 < 4 < 19 4 5

[

I^
'< .3 < 4 < 3- < 6 < 3 < 6 < 6 < 3 < 3 4 15 < 5

,.900753^' 03/30/90 04/30/90 < 3
900754 OG 03/30/90 04/30/90 < 4 4 4 4 6 4 4 * 9 < 4 < 10 < e < 5 < 4 < 23 4 6

90C949, 04/30/90 -06/01/90 < 4 < 4 4 6 < 4 4 9 < 4 4- 9 < 10 < 4 4 4 < 22 < 7

-901111 06/01/90 '06/29/90 < 3 ..< 3 4 4 4 5 < 6 < 3 < 6 < 6 < 3 4. 3 < 15 < 6'

901333 Oti/29/90' 08/01/90 < 3. < 3 < 4 4 3 4 6 < 3 < 7 < 5 * 3 < 3 4 15 < 5

901497. 08/01/90- 08/31/90 .< 2 < 2 < 3 .< 2 < 4 < 2. < 4- < 5 < ' 2 < 2 < 12 < 4

-901695 . 08/31/90 09/28/90 ;< 2 < 2- < 3 4 5 < 5 <.2 4 4 < 5 < 2 4 2 < 11 < 4

901696 00 08/31/90 09/28/90 < 3 < 4 < 5 -< 4- < 8 4 4 < 8 < 12 < 4 4 3 < 26 4 7
,

!

3' <-3 < 4 < 3- < 6 4 3 < , 6 < 4 < 3 < 3 < 10 < 4
'901900 09/28/90 11/01/90 <

902115 11/01/90 .11/30/90 < 3 < 3 < 4 < 3 < 6 < 3 < 6 4 6- < 3 < 2 < 14 < 5

910056 11/30/90 12/31/90 < 2 <- 3.
''

4 +/- 2 4 5 * 3 < 5 * 6 4 3 < 2 < 12 .c 5< 4

_

Page 38
8 = Control Location * - Low Level Analysis
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LTable No.: 6.1 Environeantal Radiological Monitoring Deport Dates 10/23/90

Sample Vegetaticar Broadleaf,(Game)

Collections. Monthly when available.

Units: pC1/Eg i

_

Location SEC1VR K, 17 EK

s

Lab No. Collection Date Sample type I-131 Co-134 Cs-137

900029 01/03/90 RAPE < 25 < 16 < 12
i

900030 01/03/90 MUSTARD ORIENS < 33 < 28 4 24

900031 01/03/90 COLLARDS < 29 < 19 < 16
'

900207 -02/05/90 CX3LIARDS < 32 < 26 +< 22_
,

900200 02/05/90 RAPE < 14 4 9 < 7 !

i. 900209 02/05/90 VETCH < 20 < 15 < 13

*

900355 03/05/90 'SPIRACE < 28 < 33 < 24
,

j - 900356'' 03/05/90 RAPE' < 31 4 30 < 22

900357. 03/05/90 . , VITCH . < 14 e 15 - < 13

1
'

900538 04/03/00 . FIAI BL MUSTARD < 27 < 28 < 24

900539 04/03/90 SPIRACE < 28 < 30 < 20

900540 04/03/90 COLLARD 6 < 28 < 27 < 25 ~

900732 05/02/90 CB1NESE Cpammar < 22 < 20 < 17
900733 05/02/90 'FIA. 9W3TARD < 20 < 22 < 17 >1

900734. ' 05/02/90 Crw t mana < 16 < 17 < 13
I !

900950, 06/06/90- COLLARDS < 13 < 12' < 10

. -900951 06/06/90. ASPARAGUS < 14 < 14 < 12
i
'

'900952 ':06/06/90- CABBA05 < 32 < 36 < 30

900959 00 06/06/90 cvwinens < 24 < 22 < 19

' 900960 00 06/06/90 CAstAaB < 11 < 11 < 9

900961 00 06/06/90 ASPARAGUS < 25 < 27 < 23

# = control Location''* = Low Ievel Analysis- Page 41
4
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Date: 01/24/91
.. Table 30.3' 6.la . Envirormental Radiological Monitocits Deport

. samples vegetation: Broadleaf,(Gesums)
Collectiont -Monthly when available.

Units: 'PC1/Eg
~

locations SECTOR K, 17 3D4

I,ab No. Collection Date Sample type I-131 Cs-134 co-137

901153 07/09/90 SWISS CSAltD < 26 < 21 < 18

901154 07/09/90 FIA EL Mt!BTAllDS < 41 < 33 4 29

901155 07/09/90 COLIJutDS < IS < 17 4 14

901341 : 08/06/90 SWISS CHAltD < 19 4 19 4 16

901343 08/06/90 COLIJutDs '< 13 4 14 4 12

901342' 08/07/90 . DOSTAltD CitEDS 4 16 < 18 - < 15

-901502 09/04/90 - TUltNIP CREIsrs < 25 < 29 < 23

901503 r09/04/90 COL 1JJtDS < 29 < 26 < 21

901504 09/04/90 SWISS CHAllD < 51' < 47 < 38

901676 10/01/90 . SWISS CHAstD < 25 < 23 < 19

-- 901677. .10/01/90 COLLAltDS 4 17 < 17 < 16

901678~ 10/01/90 Sit. POTATO LEAFS < 15 < 14 < 12

901902 ''11/05/90 COLLA 3tDS < .7 < 7 < 6

901903- 11/0$/90 ' *ASSACIt ' < 1A < 17 < 14

! 901904I 11/05/90 BRDCCCLI < 20 < 21 < 18

902069 12/03/90 COLIJutDS ' < 22 < 21 < 20

902070 12/03/90' CABBAGE < 6 < 6 < S

902071 12/03/90 RA12 < 26 < 28 < 22

902072 OG 12/03/90 COLIJutDS < 28 < 29 4 26

- 902073 GG 12/03/90 CAmaAGE < 22 < 21 < 18

902074 OG 12/03/90 . KALE < 19 4 19 < 1S

I

l
i

I
# = control location * = low Invol Analysis Page 42
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L Table No.: ' 6.2 Environmental Radiological Monitoring noport Date: 02/04/91
,

*
Samples vegetations Broadleaf,(Gamma)..

.

Collections , Monthly when available...
.

-[
Units: pC1/Eg .

t-

'
Locations SECTOR J, 0.6 RM

Lab No. Collection Date' Sample type- 2-131 Cs-134 cm-137

900026 01/03/90 COLLMtDS < 27 < 19 < 17

900027 01/03/90 BRUSSEL SPROUTS < 26 < 22 < 19

900028' 01/03/90 P90TINIA LEkTES < 26 < 18 < 16 j

<

900210' 02/05/90 EENSIT < 43 < 29 < 26 !

.900211' 02/05/90 BRUSSEL SPROUTS < 23 ~ < 20 < 17

900212 02/05/90 PSOTINIA LYS < 25 ' < 20 < 17

s

9003S8 103/05/90 750TINIA LEAVES < 17 < 17 < 14

| 900359 03/05/90 TETCE - < 28 < 30 < 24
.

1 900360 03/05/90 DOCK < 20 < 28 < 24 ,|
. ?

2 .!

900541 04/03/90 ccLLMtDS < 23 < 23 < 20

900542 04/03/90 ' SUNFLR LEATES < 30 <.37 < 31
'

- 900543 04/03/90 35tOSSEL SFROUTS < 41 < 42 < 35 L

}.

t

900735- 05/02/90 CDLLMtDS < 22 < 22 < 23

.

900736 05/02/90 CABBAGE. 4 17 ' < 15 < 12

! ~ ~ 900737 05/02/90 LETTUCE < 16 4 14 ~ < 12
!*

'900953 '06/06/90 SstuSSELS arn00T - < 24 < 27 < 23
' '

-900954 06/06/90- COLLMtDe < 12 < 12 < 10

900955' 06/06/90 ' SUNFLOWER LYS < 29 < 26 < 21

900962 OG 06/06/90 3stcSSELS SPm00T < is . '< 17 < 15
y

.

900963 00 06/06/90 COL 1AMDS .< 30 < 24 4 20

900964 OG 06/06/90 SUNFLOWER LTS < 23 < 26 < 22

!
,

a

.

.

!
* I
i p

? I

!' # = Control Location. * = Low Level Analysis Page 43 '[
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.02/04/91. Table so.s 7.2 Eurvironmental Radiological naaltoring Deport Dete

. Samples .. Fish Samples,(Gamma)

~ collections .semiaansally
>

; Units: PC1/Eg-

a

.. .-Location MISS. RIVER DOWP
. . -

_
,. Lab No. Collection Date' Sample type Mn-54 Co-58 Fe-59 Co-60 En-65 Co-134 Cs-137'

900810J -05/11/90 CATFISE < S < S 4 13 * O < 20 < 9 < $'

+

| 902022 '11/20/90- CATFISE < 13 . < 13 ,4 20 < 14 < 29 < 13 4 12

902023 0c 11/23/90 CATFISE < .S. < S 4 14 <S- < 20 <9 < 9
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Table No.: 9.1 - Environmental Radiological Monitoring Dopo-t Date 10/23/90

sample special surface water,greb. (cama)

Collection As requested.

Units: pC1/L

. Locations MItUF,ssostEI.INE

. Collection

Lab. No. Date Mn-54 Fe-59 Co-SS Co-60 I-131 2n-65 Zr-95 *b-95 Cs-134 Co-137 Ba-140 La-140

900035 01/02/90 < 4 < 9. < 4 4 4 4 11 < 9 < 10 < 5 < 4 < 4 < 25 <-6
1.

7

900248- 02/06/90. < 2 ' * 3 < 2 4 2 < 5 < 4 4 4 < 2 < 2 < 2 < 12 < 3

t

900407 03/06/90 < 3 < 5 < 3 < 4 < S < 7 < 8- <'4 4 4 < 3 < 18 < 6

900408 CG 03/06/90 < 4 < 6- < 4 4 4 < 9 < 9' < 10 < 5 4 5 '< 4 < 24 < .7

i
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# * Control Location * = Yri ? wel Analysis page 50
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ITable No.3 9.3 | . Environmental Radiological Monitoring Poport Dates 10/23/90 !

' samples special surface water,greb. - (Gamma)
Collections.As requested.L

v

Units: PC1/L
'f

,

Locations M5tDOWN SBORELINE
t

. Collection ,

. Lab. No. Date . Mn-54 'Fe-$9 .Co-58 Co-60 2-131 2n-65 tr-95 Nb-95 Co-134 Co-137 Ba-140 La-140

.f.900036 01/02/90 -<2 ' < 5 '< 3 < 3 < 7 < S ( 6 < 3 < 3 < 2 < is < 4-
i

900249 02/06/90 -< 2 - < 6 < 3 '< 2 < 6 < 5 '< 5 < 3 < 3 < 3 < 14 <J3 ,

t

900410 '03/06/90 < 4- < 6 '< 4 < 4 < 7 < 9 4 .9 < 4 4 4 4 4 < 21 < 7

900411 00 03/06/90' < 2 < 4 < 2 < 2 <4 < 4 < 4 < 2 < 2 < 2 < 11 < 4
s

k
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--| Table 3o.2 9.7 Envirom==atal moeiological stonitoring Bayert Detos 01/24/91

Samples Special eerface aseter,greb. - (m) f
- Collection Ao regemeted. j

Unitor. pC1/L.. I

~
!
<

{Zacetions Banct SLIP

collection j
i Lab. 90. Data sen-54 Fe-59 Co-Se Co-60 2-131 Es-SS 2r-95 185-95 Co-134 Co-137 Se-140 Le-140
~ r

n

901530 - 09/04/90 ' < 3 < 4 4 3 < 3 < 4 < S < $ < 3- < 3 < 3 < 13 < 4

Ij. .g 901694 10/02/90, < 4 < 5 4 4 4 3 < S < S .< 7 < 4 4 4 < 3 < 20 < 7

i f
1-

. 4 < 3 26 */- 3 < 4 4 6- < S <' 3. < .3 4 3 ' < 11 4 4- i
. . t

? 901936 11/06/90 5 * /- 3 4
!

,

|l'
902114 '12/04/90 < 3 ' <- 4 4 3 4 3 4 4 4 6 4 6 4 3' < 3 4 3 4 12 < 4 *
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Table 50.2 9.8 - Enviremmmatel medielagieel seneitering stuyert Deter c1/24/91-

sempler special surface aseter,eaumps offs (emumma) i
.

collectices As regemeted.

-. Unitss yci/L'
i
k."Locatione outfall 8015 ?
t

Collectico ,

Late. So. Date Mm-54 N Se Fe-59 Co-60 Es-45 pt>-95 Er-95 1-131 Co-134 Co-137 Be-140 La-140 f
I
t

900093. 01/11/90 < 2 < 2 < 4 4 2 < 3 e 2 < 4 4 4 4.2 < 2 < 1e < 3 -

.!

900645 04/12/90 . < 3 < 3 4 4 < 3 < $ 4 3 4 6 4 4- * 3 < 3 ' < 11 < 4

;

901220.- ' 07/10/90- < 2 42 4 3 e 2- * 4 e 2 < 4 < '4 < 2' < 2 < 10 < 4 I
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Table 30.2 9.11 Envireesseetal Radiologieel seanitoring Repert Dete: C2/04/71

sample: special earface water,greb. (comme)

Collection As requeeted.

Units: pci/L

1,ocations Rosin Pond

Collection

Lab. No. Date Me-54 Fe-59 Co-58 CMO I-131 En-65 Zr-95 Nb-95 Co-134 Co-137 Be-140 In-140

902123 12/04/90 < 4 < 6 < 4 < 4 < 6 < 8 < e < 4 < 4 < 4 < 16 e 6

i

# = Control 1oestion * = Low Level Analysis Pege 57c
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Table so.s1 10.1 - Itaviremmental amaiological nemniterlag soport Dete 01/24/91 |

fSamples spoeial se49==at, (Ommmme)
Collections As ._,_ .M.

tinits: pCi/Eg

,

Locations BARGE SLIP

imb so. Collection Date Cr-51 > S4 co-SS M Co-134 Cs-137
,

f
.

900039 01/02/90 < 216 619*/-27 < 22 '40e+/-33 < 25 '140+/-le
i

I
900245 02/06/90 < 193 500+/-22 < 18 703+/-31 < 22 157+/.16

.

f

900390 03/06/90., ' 744+/-150 194+/-10 39+/-19 660*/-28 < 25 148*/-10

900572' 04/03/90 349+/-147 324+/- 25 < 25 797+/- 36 <M 172+/- 20 h
{
.

900999 06/07/90 : < 145 91+/-15 e 16 164+/-28 4 10 132+/-20 [

I

- 901136 07/03/90 < 103 4 11 < 11 < 11 < 13 60+/- 12 [

[
!

901332. 08/01/99 1994+/-138 199+/- 13 4 15 459+/- 19 * 17 209+/- 12

901531 09/04/90 '325+/- 95 176+/- 15 < 13 339+/- 19 < 17 140+/- II |

!

f901693. 10/02/90 ' < 135. 175+/- 15 < 16 See+/- 25 < 19 81*/- 12
_. i

. . _

:901945 11/06/90 < 151 443+/-29 4 22 . 99+/-33 < 27 156+/-20 [''-

.-

,902125.. 12/04/9" < 76 52 +/- 11 < 5 13e +/- 17 < s 34 +/- 9

f

8 - Control locatico ' * - Iow 1meel Analysis Pege Se
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! Date: 01/24/91
Table Iso.s 10.3 Envimtal audiological monitoring Deport

1 samples Special med1===t, (samma) ,
,

J
, -

Collecticas .As r . M.
f

Unites. pC1/Eg i

. ')
d

-- *
~ . Zoeotions Dmeis Pond i

!

Lab 30. 'Collectica Date Cr-51 sen-54 Co-Se co 40 co-134 co-137

5r 7

902124 12/04/90 < 91 < 4 < 4 4 4 4 6 4 4 |
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ITable so. ' 11.1 Envirarmental Radiologieel steeltering Deport Dates 01/24/91<

samplet special weste water, raur sewegor(Co m )

. Collection: As roguested.

;ite. ,c m

L

locations UNIT 1 |
Collection p

'

[Iats. Iso. Data Mn-54 Fe-59 Co-SS co-60 2n~65 Ir-95 W5-95 Z-131 Co-134 Co-137 ao-lec 'w 140

f900271 C2/14/90- 40+/-S < 14 < 6 62+/-4 < 15 < 12 < 6 < 7 < 7 < 6 4 21 < 6
.

t.. .
.

901395 08/24/90 10+/-S < 11 < 9 S7*/-12 < 19 < 17 < 8 4 9 < 9 < 8 < 30 < 0
'1 ;

902213 - 12/27/90 67 */- 16 < 79 < 14 146 +/- 21 < 29 < 35 < 17 4 32 4 19 < 14 < 81 < 20

! 902215 00 12/27/90. 58 +/- 15 < 23 < 15 135 +/- 17 < 34 < 39 < 19 < 37 < 19 < 14 < 90 < 31
* t
! r

i f
;,

!
!

4 r
*

4

,

- f
'

,

?*

, t

I I
i

i

i

?

i
+ - I

t

i

-.

!

!
i

* h
.

?

*

!

o
,

; - t
|*

. .
. _

. 9 = control locatico.. * = Low Imrel Analysis Page 62
{

. i

4

:
'

<

4 . . . . . . . . _ ,,,.7 c -.-nm , - - . , _ . - . , - - -- , , . . , - ,. ,,..,,..m.



A - .

: Table No.: 11.2 ' aswimi moeielogical sensitering poport Dete: 01/24M1
Samples Special weets water, raw eeungesteemme)
collection As regemeted.

f- Unites pci/L

Location Unit 2

Collection

-Lab. No.' Date sen-54 Fe-SS Co-50 Co-60 En-55 ti-95 ND-95 1-131 Co-134 Co-137 so-140 ta-140

902212 12/27/90. < 6 .* 11 < 7 4 6 < 13 4 11 < . 5 < 17 *.4 < 6 < 32 < 4

902214 GG 12/27/90,- 4 10 .* 15 < 9- < 9 < 21 < 24 4 12 < 25 < 12 < 9 < 57 e 13

4

f
t
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!
i

k

s"- control Location '- - zow z e1 amelysis Fe,e o !
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Table 30.2" ' 12.1' Enviremmmetal mediologieel seceitering Deport Deter 02/04/91 .}
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| semple: Special ==4==1 seat. (Gamma) o

E LCollectioet . As regenstad. ,

yj,

t

Unites PC1/kg
i

s -

.

Locations.30 3 NDItf Cfpe,

' Lab Bo. ':' Collection Date - sample type 'Mn-54 Co% Fe-59 Co-40 Zn-65 Co-134 Co-137*
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EPA CROSS CHECK RESULTS

EPA PREP DATE EPA EPA AP6L NORM DEV

DATE ISSUED RESULTS MEDIA NUCLIDE RESULTS RESULTS KNOWN

10/31/89 1/23/90 Water Cross B 32.00 30.00 -0.69
Sample B Cs-134 5.00 5.67 0.23
(pci/L) Cs-137 5.00 5.67 0.23

01/26/90 03/30/90 Water Gross B 12.00 11.33 -0.23
(pC1/L)

02/09/90 03/30/90 Water co-60 15.0 15.0 0

(pci/L) Zn-65 139.0 133.67 -0.66
Ru-106 139.0 -145.33 0.78
Cs-134 18.0 17.67 -0.12 i

'

Cs-137 18.0 17.67 -0.12
Ba-133 74.0 85.00 2.72

02/23/90 03/30/90 Water H-3 4976.0 5226.67 0.87
i(pCi/L)
J

03/30/90 06/29/90 Air Filter Gross B 31.0 34.00 1.04 ,

.(pci/ filter) Cs-137' 10.0 15.00 1.73 )
(

|

04/17/90 07/08/90 Water Cross B 52.0 47.0 -1.73 |

Sample B Cs-134 15.0 17.33 0.81
(pci/L) Cs-137 15.0 14.33 -0.23

,

05/11/90 07/10/90 Water Cross B 15.0 11.33 -1.27
(pci/L)

04/27/90 07/27/90 Milk I-131 99.0 99.33 0.06
(pci/L) Cs-137 24.0 22.33 -0.58

Potassium 1550.0 -1493.33 -1.26

Analytics, 08/06/90 Analytics,Inc. 1-131 -3.17E-1 3.15E-1 Ration 0.99
#CC35386-74 Iodine Env. Lab:

Cartridge Analytics, Inc.

(uC1/cc)

06/08/90 08/07/90 Water Co-60 24.0 26.0. 0.69
(pci/L). Zn-65 148.0 144.67 -0.38

Ru-106 210.0 194.0 .132
Cs-134 24.0 25.0 0.35
Cs-137 25.0 26.0 0.35

06/22/90 08/07/90 Water H-3 2933.0 3350.0- 2.02
(pCi/L)

08/10/90 10/03/90 Water I-131- 39.0 40.0 0.29
(pci/L)

!

09/21/90 10/10/90 Water Gross B 10.0 '14.0 1.39
, '
| -(pci/L)

. . . . .
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EPA CROSS CHECK RESUI.TS

EPA PREP DATE EPA EPA AP&L NOKH DEY

DATE ISSUED RESULTS MEDIA NUCLIDE RESULTS RESULTS KNOWN

10/19/90 12/05/90 Water 11 - 3 7203 8100. 2.16
(pci/L)

09/20/90 12/10/90 Milk 1-131 58.0 56.00 -0.58
(pC1/L)

Cs-137 20.0 20.00 0

10/05/90 12/17/90 Water co-60 20.0 20.33 0.12
(pci/L)

Zn-65 -115.0 118.67 0.53
Ru-106 151.0 142.33 -1.00
Cs-134 12.0 12 33 0.12
Cs-137 12.0 13.00 0.35-
Ba-133 110.0 106.00 -0.63

08/31/90 12/12/90 Air Filter Beta 62.0 62.67 0.23
(pCi/ Filter) Cs-137 20.0 28.00 2.77

Fourth Qtr.
1990 1/11/91 Analytic. Inc.1-131 3.18E-2 3.43E-2 1.08

CC36036-74 Iodine Cartridge Ratio
(uCi/ce)

t
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MIOWCET LADORATOHY

O E70150407 e FAX 7DE )DS 5

*

LADORATORY REPORT NO.

*Mr. Jim Barlow 01-17-91DATE:
System Energy Resources, Inc. * * * * * * "

GAMPLEG RECEIVED:Radiological Environmental Services * * * * " "
GAMPLES ANALYZED:P.O. Box 31995 STANDARD

Jackson, MS 39286-1995 ANALYTCAL MENOD:

C-2543/02
PURCHASE ORDER NO.:

Dear Mr. Barlow:

Attached are the results of the gama radiation icvels at the Grand Gulf NuclearcardsPower Plant site as measured by thermoluminescent dosimeters (Teledyrt
CaSO :Dy) for the fourth quarter of 1990.( 4

If you have any questions concerning the results, please do not hesitate to call.

Sincerely,

M. b
Br nia rob
L Supervisor

als

Enclosures (6)
;

I

|

|

i

i

f 44[d
APPROVED BY

L.dHuebnerBAMPLES AETANEDTHIATY OAYS AFTER ANALYSs General Manager
,
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|

Report No. 8020-2
Page 1 of 6 )*

|.

iL
! ,

SYSTEM ENERGY RESOURCES, INC. !

;

.

Table 1. Gama Radiation, as Measured by TL0s,1990 ;,

(Required by Technical Specification 3.12.1) ;
~

|
Inner Ring, Within Two'(2) Mile Radius

.I

1st Quarter _2nd Quarter _3rd Quarter 4th Quarter i

Date Annealed: 12-11a89 03-07-90_ 06-07 90 09-10-90
Date Read: 04-06-90 07-10-90- 10-0$-90 01-08-91

i Location Average ntR/ Quarter

! M-16 16.220.7 19.710.7 17.620.8 19.2io.6
M-18 25.8*1.0 20.110.6 21.511.2 21.510.4
M-25 14.110.5 13.610.5 16.411.0 19.6t0.9
M-27 16.5t0.7 14.310.7- 18.7*0.8 ND

M-28 18.3tl.1 18.210.4- 17.8t0.8: 20.420.6
' (- M-30 14.410.9 12.3t0.5 14.010.7 13.910.8

M-41 10.010.6 10.0t0.8- 15.6t0.5 NO

M-42- 17.410.6 11.210.9 17.511.0 17.110.8
M-43 N0a 16.3*0.8- 16.610.6 18.210.4
M-44 13.820.5' 14.0t0.7- 14.010.4 15.610.8
M-45 -17.810.8- 16.810.4 -17.4*0.7 18.410.3
M-46 17.811.0 15.010.5 14.7*0.7: 18.111.0 *

M-52 18.911.2 16.411.1 18.621.0 17.810.4,_
'

H-53 19.110.6 18.4t0.6 18.7*0.7 20.320.8 i
M-54 22.211.1 ND -20.111.5 17.310.8
M-86 18.5t0.6 18.410.9- _17.6t0.8 _21.810.7

i- Mean * s.d. 17.413.7 15.613.1 17.322.1 _18.5t2.2

0 _HD = No data;- TLDs lost in the field.

The error given-is the probable counting error at' the 95% confidence 1evel
(2 sigma). ,

;,

'

-

(' Approved.by //# ' Date_' / -/ 7 9/
9- . G. Huebner

General Manager i

-

~ . _ m . _ _ .
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!

! RCport No. 8020-2
| Page 2 of 6
l

<
1

"

SYSTEM ENERGY RLSOURCES, INC.
!

|

Table 1. Gama Radiation, as Measured by TLDs,1990
; (Required by Technical Specification 3.12.1)

| |

i

! Outer Rin9, Within six-(6) Mile Radius

1st Quarter 2nd Quarter 3rd Quarter 4th Quarter |,
- !

Date Annealed: 12-11-89 03-07-90 06 07-90 09-10-90~

Date Read 1- 04-06-90 07 10-90 10-05 90 ~ 01-08-91
i

ILocation Average mR/ Quarter-

'

H-36 18.610.5 17.210.4 17.110.8 -19.410.8
M-40 19.4t0.6 19.0t0.6 18.4*0.9 20.5*0.5
M-47 13.810.7 -13.010.3- 13.410.8 13.810.6- )

*

M-48 15.511.0 15.810.4 15.6*0.8 17.410.7

( M-49 21.410.5 16.310.6 18.6t0.4 18.9t0.7 )
i

M-50 17.2*0.8 16.611.0 17.5t0.6 17.6tl.0
M-51 19.3tl.1 18.4tl.0 18.911.0 19.910.9
M 55 22.111.5 20.120.8 21.311.0 22.110.7
M-56 19.410.9 17.110.7 18.210.4. 21.210.5
M-57- 19.310.5 18.4t0.4 18.911.3 20.610.5
M-58 16.6t0.5 13.220.7 14.7t0.4 14.610.6
M-59 12.610.8 13.110.7 15.2t0.9 14.611.2 :
M 88 14.410.8 -12.310.4 13.5t0.4! 15.It0.7
M-89 14.610.4 -10.820.3- 13.720.61 16.5*0.4

- M 90 17.020.5- 14.6*0.4 15.0t0.4 18.9tl.0
M-91 18.7*0.6 16.0*1.2 _16.820.7 18.211.1

,

- Mean t s.d. 17.522.8 15.722.7 .16.7t2.3 .18.122.6'

The error _ given -.is the probable counting error at the 95%: confidence level,

(2 sigma).
.

h Approved by // uun Date /e/ 7- P/ >-

v. / L. G. Huebner:
/ General Manager

_

_ _ _ ._. .>

)

,..,s.ypm.w.:s _ , - - , , _ . - , . , p. ,,,,.,,,y p.g..,,-f ,w , .,wg,yy, .+,,w,, m -.-ag y. ,,,, .p,s-er--*,--s, e, we.w.c. . ,s ,c -
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Report No. 8020-2
Page 3 of 6

i

SYSTEM ENERGY RESOURCES, INC.

Table 1. Ganna Radiation, as Measured by TLDs,1990
(Required by Technical Specification 3.12.1)

Special Interest Areas

1st Quarter 2nd Quarter 3rd Quarter 4th Quarter

Date Annealed: 12 11-89 03-07-90 06 07-90 09-10-90
Date Read: 04-06-90 07-10-90 10-05-90 01-08-91

Location Average mR/ Quarter

M-01 22.911.4 19.620.4 19.910.6 23.010.6
M-07 20.121.0 17.010.5 17.310.9 20.111.1
M-09 17.111.0 16.010.4 NDa 17.610.6
M-10 14.510.9 16.010.6 14.420.7 17.4i1.0
M-33 18.510.7 16.010.3 16.410.7 17.910.4( M 38 16.210.8 17.610.4 ND 19.810.7
M-39 _16.110.8 15Jio.4 16.010.6 17.010.45

Mean i s.d. 17.912.8 16.711.5 16.812.0 19.012.1

CONTROL
'

M-14 16.511.3 17.511.1 16.811.0 19.210.9

SHIELD
M-00 6.920.6 6.5*0.4 6.4t0.5 6.020.4

-

a ND = No data; TLD's lost in the ficid.
:

The error given is the probable counting error at the 95% confidence level
(2 sigma).

(^ Approved by i/ LW41 Date /-/7-9/
'

6 / L.~G. Huebner
/ General Manager

. . . . . . . . . - _ _ _ _
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Report No. 8020-2
Page 4 of 6

SYSTEM ENERGY RESOURCES, INC.

Table 1. Gama Radiation, as Heasured by TLDs,1990
(Not required by Technical Specification 3.12.1)

On-Site

1st Quarter 2nd Quarter 3rd Quarter 4th Quarter ;

Date Annealed: 12-11-89 03 07-90 06-07-90 09-10-90
Date Read: 04-06-90 07-10-90 10-05-90 01-08-91

Location Average mR/ Quarter
,

M-61 16.811.0 14.810.8 14.110.7 12.410.7
M-62 18.511.3 16.410.7 14.710.9 13.010.5-

M-63 22.211.0 20.410.7 17.610.8- 16.710.8 !
M-64 19.811.5 18.010.6 16.5i0.8 14.410.8
M-65 30.810.7 25.6*1.3 22.7t0.4 16.511.1
M-66 23.2tl.0 20.210.8 18.610.7 17.010.5 j

M-67 20.811.0 20.010.5 17.210.6 18.210.5
M-68 35.521.8 33.111.4 36.511.5 35.411.2

( M-69 75.811.8 67.6t0.8 54.712.5 33.010.5
'

M 70 66.711.7 62.8t0.5 47.813.0 26.821.0 ,

M 71 31.812.1 26.811.0 NDa 17.210.5
M-72 21.511.6 16.810.4 ND 15.210.8
M-73 18.210.6 16.110.8 16.710.4 14.510.6
M-74 17.0t0.8 14.810.5~ 14.310.5 15.210.5
M-75 15.010.9 13.610.9 12.620.6 14.210.8
M-76 14.211.1 14.310.4 12.510.8 15.820.8 :

M-77 17.510.3 15.010.5 14.410.8 15.110.5
M 78 12.210.8 13.710.9 . NO 12.510.6
H-79 15.111.0 15.320.8 13.610.8 15.911.0
M-80 13.010.5 NDa 15.410.5 15.010.8
M-81 17.210.6 16.411.1 15.211.0 15.910.8
M-82 18.310.5 15.110.5 14.910.5 NO
M-83 14.510.9 14.011.0 12.610.9 13.210.8

-M-84 12.720.4 12.110.6 _11.710.3 15.0i0.4

Hean i s.d. 23.7115.9 21.9 14.6- 19.7111.8 17.316.0
,

'

a ND = No data; TLD's lost in the field. !

The error given is the probable counting error at the 95% confidence level
(2 sigraa).

( -

'

Approved by- . '/
- M Date- - / -/ 7 -9/

"

/1..G.HuebnerGeneral Manager-

- - _ _ _ _ _ _ - _ - _ _ _ _ _ _ _ _ _ _ _ _ .



r Report No. 8020-2
Page 5 of 6

CORRECTED COPY
.

'

SYSTEM ENERGY RESOURCES, INC. 01/21/91

Table 1. Gama Radiation, as Measured by TLDs,1990b (Not required by Technical Specification 3.12.1)

Additional Locations Within Fifteen (15) Mile Radius

1st Quarter 2nd Quarter 3rd Quarter 4th Quarter
Date Annealed: 12-11-89 03-07-90 06-07-90 09-10-90
Date Read: 04-06-90 07-10-90 10-05-90 01-08-91

i

Location Average mR/ Quarter

M-02 19.210.9 18.910.7 18.611.0 22.710.9
M-03 19.8tl.5 17.8*0.4 18.711.0 20.710.5
M-04 23.4*1.2 19.211.0 20.811.0 21.910.5
M-05 22.310.8 17.4i0.6 18.410.8 20.810.6
M-06 22.111.2 NDa 18.810.9 19.110.8-
M-08 14.910.7 14.310.4 13.710.8. 16.211.1
M-11 16.210.7 17.310.5 16.610.8 18.510.4
M-12 16.410.7 17.110.6 16.311.0 18.010.5. ,

M-13 15.710.3 17.010.3 16.610.5 18.7t0.4 i

M-15 16.010.7 11.210.5 13.610.6 15.010.4
H 17 19.1tl.1 16.4*1.2 18.011.2 18.221.1
M-19 23.0 1.2 17.210.6 19.410.9 19.210.4
H-20 20.320.7 16.210.6 ND 17.310.5
H-21 22.511.3 19.1*0.8 18.510.8- 19.811.1
M-22 22.310.6 17.710.4 20.211.0- 20.510.5( M-23 18.521.5 16.810.4 15.810.6- 19.910.9
M-24 12.2t0.6 ND 15.710.6- ND
M-26 14.810.5 ND 16.920.7 19.0i0.6
M-29 18.810.8 18.410.6 19.011.1 20.7tl.1
M-34 23.621.1 19.110.4- 20.4t0.6 22.210.6
M-35 13.2il.0 14.111.2 16.911.0 ND- !
M-37 18.810.4 18.610.8 18.6i0.8 20.010.8 1

M-85 17.710.5 14.410.5 15.510.7 17.820.4
M-87 18.611.0 15.310.3 18.410.8- 17.710.5
M-92 14.4tl.0 13.620.9 14.510.9 15.910.4
M-93 18.511.0 17.810.4 18.811.3 20.410.8
M-94 16.310.5 11.610.6 14.310.4' 14.1*0.7

Hean i s.d. 18.513.2 16.512.3 17.412.0 19.022.2

OUPLICATE TLDs

M 31 17.211.0 15.210.7 19.711.1 18.310.6
M-32 19.710.8 15.6t0.9 20.310.8 18.510.3
M-60 15.510.8 16.710.6 18.511.0 17.910.7 i

i

Mean t s.d. 17.522.1 15.810.8 19.510.9 18.210.3 !

" ND = No data; TLDs lost in the field.

1-The error 9 ven is the probable counting error at the'95%-confidence level '

.( (2 sigma).

Approved by Date /,2/-M
"

/ L. G. Huebner-
General Manager . ,

1
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,

SYSTEM ENERGY RESOURCES, INC.

Table 1. Gama Radiation, as Measured by TLDs,1990
(Not required by Technical Specification 3.12.1)'

_ . . _

SPECIAl.

1st Quarter' 2nd Quarter 3rd Quarter 4th Quarter

Date Annealed: 03-07-90 06-07-90' 09-10-90
Date Read: 07-10-90 10-05-90_ 01-08-91

Location Average mR/ Quarter

LLDNUMBER

S-01 Sector C 15.620.7 SK -14.8t0.4 Not Used
S-02 Sector D 2E.lil.4 SJ 19.2*1.2 Not.Used
S-03 Sector E 49.5*1.2 SH 19.710.9 Not Used
S-04 Sector F 53.812.4 SG 17.It0.6 Not Used

/ S-05 Sector.G 32.8t0.9 SF -20.3*1.0 Not Used
S-06 . Sector H 20.720.2 SE ~19.210.9 Not Used
S-07 Sector J 18.420.7 SD -22.011.0 Not Used
S-08 Sector K 16.210.8 SC 20.210.9 Not Used
S-09~ Sector SG 16.010.8 Not. Used-
S-10 . Sector SF 16.410.8 Not Used
Spare 1 Sector-D 20.411.1 SE 15.610.7 Lost
Spare 2 Sector E 36.4tl.1 SD 20.920.8 -Not Used ,

Spare 3 Sector F 34.720.3 Note 1- Not Used
Spare 4 Sector G 21.620.8 6.1 0.3 Not Used

The error given is the probable counting. error at 95% confidence level
_(2 sigma).

NOTE 1. Used at . Location M-23. *

l
q

|
1

|

|

L..
Approved _ 'by:

. llM ~ 0 ate: N 7-9)e
"

---/.. G. Huebner ' '

/ General Manager

, _ - , . . .- _ - . _ . _ _ . . ._ _ . _ __ _ _ .-
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|

INTERNATIONAL INTERCOMPARISON

-

0F

ENVIRONMENTAI. DOSIMETERS

.

I

!
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Table A-2. Crosscheck program results, thermoluminescent dosimeters (TLDs),

mR

dTeledyne Average 12c

Lab Resuit Known (All
Code TLD Type Measurement 12 a YalueC Participants)

J

2nd International Intercomparisonb

CaF :Mn Field 17.021.9- 17.1 16.4 7.7115-2 2
,

Bulb
Lab 20.814.1 21.3 18.817.6-

,

3rd International- Intercomparisone

CaF :Mn Field 30.713.2- 34 .914.8 31.513.011 5-3 2 '

Bulb
Lab 89.616.4 91.7114.6 86.2124.0

4th International Intercomparisonf

CaF :Mn Field 14.111.1 14.121.4 16.029.0115-4 2' Bulb
Lab (Low) 9.311.3 12.212.4 12.027.4

Lab (High) 40.421.4 45.819.2 43.9113.2

5th International Intercomparison9 s

115-5A CaF2:Mn Field 31.411.8 30.016.0 30.2114.6
a

Bulb
Lab at beginning 77.415.8 75.217.6 75.8140.4

Lab at the end 96.615.8- 88.418.8 90.7131.2

115-58 Lif-100 Field 30.314.8 30.016.0 30.2114.6
Chips

Lab at beginning 181.127.4 75.217.6 75.8140.4

Lab'at the end 85.4111.7- 88.418.8 90.7131.2-

7th International Intercomparisonh

115-7A Lif-100 Field 75.412.6 75.8'i6.0 75.1229.8
Chips

Lab (Co-60) 80.013.5 79.914.0 77.9127.6'

Lab (Cs-137): 66.622.5- 75.013.8 73.0122.2

.

f

A-18-
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Table A-2. (continued) !

1

mR

Teledyne Average 120d
Lab Result Known (All

i Code TLD Type Measurement 12 a Valuec Pcrticipants)
s

CaF :Mn Field 71.512.6 75.816.0 75.1129.8115-78 2
Bulbs

Lab (Co-60) 84.816.4 79.924.0- 77.9127.6'

Lab (Cs-137) 78.811.6 75.013.8 73.0122.2 !

115-7C CaSO :0y Field 76.812.7 75.816.0 75.1129.84
Cards

Lab (Co-60) 82.513.7 79.914.0 77.9127.6 !-

Lab (Cs-137) 79.013.2 75.013.8 73.0122.2 j
'

8th International Intercomparisoni

115-8A Lir 100 Field Site 1 29.521.4 29.711'5 '28.9112.4. '
Chips

.

11.320.8 -10.410.5 10.119.06Field Site 2

Lab (Cs-137)' 13.710.9- -17.210.9 116.216.8

115-8B CaF2:Mn Field Site 1 32.311.2- 29;711.5- 28.9112.4
Bulbs

Field Site 2 9.011.0- 10.410.5 10.119.0.

Lab (Cs-137) 15.810.9 17.210.9 16.216.8

115-8C CaSO :0y - Field Site 1 32.320.7 29.711.5 28.9112.44
Cards

Field . Site 2 10.610.6~ =10.410.5 '10.119.0

._

Lab (Cs-137) .18.120.8' 17.210.9- 16.216.8
s

Teledyne Testingd

89-1 LiF-100 Lab 21.0 0.4 22.4 -'

~

Chips

89-2 Teledyne Lab 20.911.0 20.3 --

CaSO :Dy4
Cards

A-19
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Table A-2. (continued)

mR

Teledyne Average 12od

Lab Result Known (All
Code TLD Type Measurement 12 a Yaluec Participants)-

_Teledyne Testingd

90-1k Teledyne Lab 20.611.4 19.6 --

CaSO :Dy4
Cards

90-11 Teledyne' Lab 100.814.3 100.0 --

CaSO :Dy4
Cards

t

8 Lab result given is the mean 12 standard deviations of three determinations.
b Second International Intercomparison of Environmenta? Dosimeters conducted

in April of 1976 by the Health. and Safety Laboratory -(GASL), New York,
New York, and the School of Public Health of the-University of Texas, Houston, '

,

Texas.'

c Value determined by sponsor-of the intercomparison using continuously -
operated pressurized ion chamber.

d Mean 12 standard deviations of results obtained by all laboratories . parti-
cipating in the program.

.

e Third International Intercomparison of Environmental Dosimeters conducted in
sumer of 1977 by Oak Ridge NationaliLaboratory and!the School of Public:

!: Health of the University of Texas, Houston, Texas.
' f Fourth International Intercomparison of Environmental Dosimeters conducted in
|- summer of 1979 by the School of Public Health of the University of Texas,
I- Houston, Texas.
| 9 Fifth International. Intercomparison of Environmental Dosimeter conducted in

fall of 1980 at Idaho Falls Idaho and sponsored by the School ~ of.Public Health
I of the University of Texas, Houston, Texas- and-Environmental Measurements
|- Laboratory, New York, New York, U.S. Department of Energy,

h Seventh International- Intercomparison of Environmental Dosimeters conducted
L in the spring and sumer of 1984 at Las Vegas, Nevada, and sponsored by the'

U.S.: Department of. Energy, the _U.S. Nuclear Regulatory Commission', and the U.S. '4

Environmental Protection Agency. - . .
._o

| 1 Eighth International--Intercomparison of. Environmental Dosimeters: conducted
in the fall and winter of 1985-1986 at New York, New York, and sponsored by the

-

U.S. Department of Energy. ,

-1 Chips were submitted in September 1989 and cards wre submitted in November i

1989 to Teledyne Isotopes, Inc.,-Westwood NJ for? irradiation.
, k Cards were irradiated by Teledyne Isotopes, LInc., Westwood, NJ on June 19,

.

i 1990.
'

=

1 Cards were irradiated by Dosimetry Associates Inc., Northville, MI on
October 30, 1990.
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