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I. INTRODUCTION

The preoperational radiological environmental monitoring program
(REMP) for Pennsylvania Power and Light Company (PP&L) at the Susquehanna
Steam Electric Station (SSES) w;;-;aﬁdﬂcted from April 1972 to September
1982. On September 10, 1982, Unit #1 became critical, thereby initating the
operational phase of the program. The preoperational phase of the program,
as well as the initial phase of the operational program (September 10, 1982
through June 1983) was conducted by Radiation Management Corporation (RMC).
NUS Corporation conducted the REMP from June 1983 until August 1984 when
Teledyne Isotopes (TI) took over the operational REMP. The analytical
program is now being conducted by Teledyne Isotopes under contract with
Pennsylvania Power and Light Company. The sample collection portion of the
program was conducted by Ichthyological Associates until Jung 1985 when

Ecology III assumed responsibility at the Susquehanna SES Biological Labora-

tory essentially utilizing the same staff.

This report covers the period January 02, 1985 through January 07,
1986. Teledyne Isotopes performed all the analyses including the Quality
Control and the Quality Assurance Program. Data from programs conducted in

prior years have been presented in a series of annual'reports. (1-13, 21)

A. Site and Station Description

Susquehanna SES contains 2 BWR generating units, each with a capacity
of about 1050 MWe. Unit #1 achieved initial criticality on September 10,
1982. Unit #2 achieved initial criticality on May 8, 1984. The site is
located on an approximately 1300 acre tract along the Susquehanna River, five

miles northeast of Berwick in Salem Township, Luzerne County, Pennsylvania.
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The area surrounding the site can generally be charactefized as rural,
with forest and agricultural lands predominating. More specific information
on the demography, hydrology, meteorology and land use characteristics of
the local area may be found in the Environmental Report(14), the Final
Safety Analysis Report(15) and the Final Environmeﬁial Statement (16)

for Susquehanna SES.

B. Objectives and Overview of Susquehanna SES Monitoring Program

United States Nuclear Regulatory Commission (USNRC) regulations require
that nuclear power plants be designed, constructed, and operated to keep
levels of radioactive material in effluents to unrestricted areas as low as
reasonably achievable (ALARA) (10 CFR 50.34 and 10 CFR 20.1c). To ensure
that these criteria are met, each license autﬁorizing reactor operation
includes technical specifications (10CFR 50.36a) governing the release of

radioactive effluents.

In-plant monitoring will be used to ensure that these predetermined
release limits are not exceeded. However, as a precaution against unexpected
and undefined processes which might allow undue accumulation of radioactivity
in any sector of man's environment, a program for monitoring the plant

environs is also included in the Susquehanna technical specifications.

The regulations governing the quantities of radioactivity in reactor
effluents allow nuclear power plants to contribute, at most, only a few
percent increase above normal background radioactivity. Background levels at
any one location are not constant but vary with time as they are influenced

by external events such as cosmic ray bombardment, weapons test fallout, and
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seasonal variations. These levels also can vary spatially within relatively
short distances reflecting variations in geological composition and other
factors. Because of these spatial and temporal variations, the radiological
surveys of the plant environs are divided into preoperational and operational
phases. The preoperational phase of the program of sampling and measuring
radioactivity in various media permits a characterization of the radiation
levels and concentrations prevailing prior to plant operation along with an
indication of the degree of natural variation to be expected. The opera;
tional phase of the program obtains data which, when considered along

with the data obtained in the preoperational phase, assist in the evaluation

of the radiological impact of plant operation.

-

The objectives of the operational Radiological Environmental Monitoring
Program are:

1. To identify, measure and evaluate existing radionuclides in
the environs of the Susquehanna SES site and fluctuations in
radioactivity levels which may occur.

2. To determine whether any significant increase occurs in the
concentration of radionuclides in critical pathways.

3. To detect changes in ambient radiation levels.

4. To verify that Susquehanna SES operations have no detrimental
effects on the health and safety of the public or on the
environment.

5. To fulfill the obligations of the Radiological Environmental
Monitoring section of the technical specifications for
Susquehanna SES.

Sampling locations were selected on the basis of local ecology, meteor-
ology, physical characteristics of the region, and demographic and land use

features of the site vicinity. The REMP was designed on the basis of the

USNRC Radiological Assessment Branch Technical Position on radiological



environmental monitoring as revised in Revision 1, November 1979.(17)
PP&L expanded the basic program to aid in the characterization of area

radiation levels and Susquehanna SES impact.

In 1985 the radiological monitoring program included the measurement of
ambient gamma radiation by thermoluminescent dosimetry; the determination of
gamma emitters, gross alpha, and gross beta in shoreline sediments; the
determination of gamma emitters and gross beta in fish; the determination of
gross beta, gross alpha, and gamma emitters in airborne particulates; the
measurement of airborne iodine-131; the measurement of gross beta, gross
alpha, gamma emitters, iodine-131, and tritium in water; the measurement of
gross beta, gross alpha, gamma emitters, and tritium in precipitation; the
. measurement of iodine-131, gross beta minus potassium-40 and gamma emitters
in cow milk and iodine-131 in goat milk; the determination of gamma emitters
in game, poultry, eggs, and various fruits and vegetables; the determination
of gamma emitters in algae; the determination of gamma emitters in pasture

grass; and, the determination of gamma emitters in soil and vegetation.
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II. PROGRAM DESCRIPTION

One-hundred and thirty-nine (139) locations were included in the
Susquehanna SES monitoring program for 1985. Environmental sampling locations
were divided into two classes, indicator and control. Indicator samples
are those collected at locations which are expected to manifest station
effects, if any exist, and were selected on the basis of distance from the
site, topography, hydrology, meteorology, demography, and drainage charac-
teristics. Control samples are collected at locations which are believed
will be unaffected by station operation. These provide a basis on which to
evaluate fluctuations in radioactivity at indicator locations in relation to
natural phenomena and fallout. The number and locations of monitoring points
were determined by considering the locations where the highest off-site
environmental concentrations have been predicted from plant effluent source
terms, site hydrology, and site meteorological conditions. Other factors
considered were applicable regulations, population distribution, ease of
access to sampling stations, security and future program integrity.

The operational environmental radiological program for Susquehanna
SES is summarized in Table 1. Table 2 describes sample locations, associated
media, and approximate distance and direction from the site. Figures 1 and 2
illustrate the locations of sampling stations relative to Susquehanna SES.

In addition to the described analytical program, a milk animal, vege-
table garden, and residence survey was performed in 1985. This survey
located the nearest milk animal, garden and residence in each sector (out to
5 miles) and will be updated annually. These land use parameters are used
in the assessment of potential radiological doses to individuals and

populations of the stated regions.
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TABLE 1

(Page 1 of 3)

Annual Analytical Schedule for the
Susquehanna Steam Electric Station (PP&L)
Radiological Environmental Monitoring Program - 1985

No. of Sample Analysis
Media Locations Freq. (1) Required Anal. Freq.(2)
Airborne 11 W Gross Beta(3) W
Particulates Gross Alpha Qc
(AP) Gamma Spec Qc
Airborne 1 W I-131 W
lodine .
(c)
Sediment 6 SA Gross Alpha SA
(SH) Gross Beta SA
Gamma Spec SA
Fish 3 SA Gross Beta SA
(FI) Gamma Spec SA
(on edible portion)
Surface 9 MC or M Gross Alpha M
Water(4) Gross Beta M
(WT) I-131 M
Gamma Spec M
Tritium M
Well (ground) Water 8 M Gross Alpha M
(WG) Gross Beta M
Gamma Spec M
Tritium M
Drink%n? 2 MC Gross Alpha M
Water (3 Gross Beta M
(PHW) I-131 M
. Gamma Spec M
Tritium M
Rain Water 10 Qc Gross Alpha Q
(WP) Gross Beta Q
Gamma Spec Q
Tritium Q
Note: See footnotes at end of table.
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TABLE 1
(Page 2 of 3)

Annual Analytical Schedule for the
Susquehanna Steam Electric Station (PP&L)
Radiological Environmental Monitoring Program - 1985

No. of Sample Analysis

Media " Locations Freq.(1) Required Anal. Freq.(2)
Cow Milk 8 M or SM(6) Gross Beta-K-40 SM or M
(M) I-131 SM or M

Gamma Spec SM or M

Goat Milk(7) 1 Q I1-131 Q
(M)
Food Products 6 A Gamma Spec A
(FD,FL,FV,FP,FR)
Various Fruits
and Vegetables
Game 5 A Gamma Spec A
(AG,AS,AW,AN)
Meat, Poultry, 2 A Gamma Spec A
and Eggs
(ME,PO,E)
Pasture Grass(8) 2 M Gamma Spec M
(FM)
Soil 10 A Gamma Spec A
(S)
Vegetation 10 A Gamma Spec A
(VT)
Direct 66-73 Q TLD Q
Radiation
(TQ)
Algae 6 M Gamma Spec SM,M or BM
(VA)

Note: See footnotes at end of table.
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TABLE 1
(Page 3 of 3)

Annual Analytical Schedule for the
Susquehanna Steam Electric Station (PP&L)
Radiological Environmental Monitoring Program - 1985

W = weekly, M = monthly, SM = semi-monthly, Q = quarterly, QC = quarterly
composite, SA = semi-annual, A = annual, MC = monthly composite.

Codes are the same as for sample frequency.

If the gross beta activity is greater than 10 (ten) times the yearly
mean of the control sample, gamma analysis should be performed on the
individual filter. Perform the gross beta analysis 24 hours or more
following filter change to allow for radon and thoron daughter’ decay.

Stations 656 and 657 are sampled weekly to assure automatic composite
sampler operation which is time proportional. Stations 5S5 and 6S5 are

grab sampled weekly. Individual composites of the weekly samples
are made on a monthly basis (MC) and analyzed.

Stations 12H2 RAW and 12H2 TREATED are sampled weekly. Individual .

composites of the weekly samples are made on a monthly basis (MC) and
analyzed. 12H2 Raw is a time proportional automatic composite sampler.
12H2 Treated is a daily grab sample.

Stations 1282, 5E1, 13E3 and 10G1 are analyzed semi-monthly from April
through October.

Goat milk at station 8D1, if available)is analyzed quarterly for I-131
only.

Pasture grass is sampled and analyzed for gamma at station 8D1 during
the quarters goat milk is not available.




Radiological Environmental Monitoring Program 1985

Table 2
(Page 1 of 6)

Sample Locations and Media for the SSES

Location Description1 Sample Types
Code
1nD(2) 0.9-1.4 mile ESE, At or below Discharge Structure FI
15(3) 0.3-0.6 mile N, Sybert's Hill Area AS
152 0.3 mile N, Perimeter Fence TQ
2s(3) 0.3-1.0 mile NNE, Sybert's Hill Area AS
252 0.9 mile NNE, Energy Information Center AP,C,TQ, WP
253 0.2 mile NNE, Perimeter Fence TQ
254 0.9 mile NNE, Energy Information Center S,VT
256 0.9 mile NNE, Energy Information Center WG
35(3) 0.5-0.7 mile NE, Sybert's Hill/Recreation Area AG
3S3 0.9 mile NE, Recreational Area 1Q
354 0.3 mile NE, Perimeter Fence TQ
355 0.9 mile NE, Riverlands Facility WG
451 1.0 mile ENE, Susquehanna River Flood Plain TQ
452 0.5 mile ENE, Site - Peach Stand WG
453 0.2 mile ENE, Perimeter Fence TQ
4S54 0.5 mile ENE, Training Center WG
55(3) 0.5-0.8 mile E, Recreation Area AG
551 0.8 mile E, North of Biological Laboratory TQ
5S84 0.8 mile E, West of Biological Laboratory AP,C,TQ, WP
555 0.8 mile E, West of Biological Laboratory S,VT
557 0.3 mile E, Perimeter Fence 1Q
558 0.8 mile E, Area under power line WT
654 0.2 mile ESE, Perimeter Fence TQ
6S5 0.9 mile ESE, Outfall Area WT
656 0.8 mile ESE, River water intake line WT
6S7 0.4 mile ESE, Cooling tower blowdown discharge line WT
751/658 0.2 mile ESE, 12 KV Pole No 44316/N34036 (4) TQ
753/6S9 0.2 mile ESE, Perimeter Fence (4) TQ
755 0.4 mile SE, Southeast Garden FD
756 0.2 mile SE, Perimeter Fence (4) TQ
852 0.2 mile SSE, Perimeter Fence TQ
952 0.2 mile S, Security Fence TQ
Note: See footnotes at end of table.
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Table 2
(Page 2 of 6)

Sample Locations and Media for the SSES
Radiological Environmental Monitoring Program 1985

1

Location ~ Description Sample Types
Code
1051 0.4 mile SSW, Perimeter Fence TQ
1052 0.2 mile SSW, Security Fence (4) TQ
1152 0.4 mile SW, Golomb House AP,C,TQ, WP
1183 0.3 mile SW, Security Fence - 1Q
1154 0.4 mile SW, Golomb House S,VT
11S5 0.5 mile SW, EOF Building WG
1156 0.5 mile SW, SW Garden - FD,TQ
12583 0.4 mile WSW, Perimeter Fence TQ
1352 - 0.4 mile W, Perimeter Fence TQ
1354 0.4 mile W, Security Fence, (4) TQ
1355 0.4 mile W, Security Fence, (4) TQ
1455 0.5 mile WNW, Site Boundary Pole No. 43996/N34230 TQ
1456 0.7 mile WNW, Site Pole No. 43869/N34174 (4) TQ
155(3) 0.4-0.9 mile NW, Sybert's Hill Area AS
1554 0.6 mile NW, Transmission Corridor ‘ AP,C,TQ,WP,S,VT
1555 0.4 mile NW, Perimeter Fence (4) TQ
1651 0.3 mile NNW, Perimeter Fence ‘ TQ
1553/1652 0.3 mile NNW, Perimetér Fence (4) TQ
LTAW NE to ESE, on site, Lake Took-A-While FI
LTAW 0.8 mile NE, Lake Took-A-While WT,SH
1A1 0.6 mile N, Thomas Residence (&) TQ
AG3 0.8 mile E. above River Water Intake - surface VA
AG5 0.8 mile E. above River Water Intake - bottom VA
6A3 0.6 mile ESE, State Police TQ
6A4 0.6 mile ESE, Bell Bend Pole No. 44462/N33984 TQ
AG4 0.9 mile ESE, below discharge diffuser - surface VA
AG6 0.9 mile ESE, below discharge diffuser - bottom VA
7A1 0.4 mile SE, Kline Residence TQ
7A2 0.6 mile SE, Bell Bend Pole No. 44437/N33887 (4) TQ
8A2 0.9 mile SSE, Bell Bend Pole No. 44395/N33679 (4) TQ

Note: See footnotes at end of table.I




Table 2
(Page 3 of 6)

Sample Locations and Media for the SSES
Radiological Environmental Monitoring Program 1985

Location Description1 Sample Types
Code

15A1 0.9 mile NW, Serafin Farm FM

15A3 0.9 mile NW, Serafin Farm TQ

15A4 0.9 mile NW, Serafin Farm WG

16A(3) 0.3-1.0 NNW, Sybert's Hill Area

16A2 0.8 mile NNW, Rupinski Farm TQ

28(3) miles NNE, Gould Island SH

2B3 miles NNE, Luzerne Outerwear TaQ

78(3) miles SE, Bell Bend SH

782 miles SE, Heller's Orchard

783 miles SE, Council Cup TQ

8B2 1.4 miles SSE; Lawall Residence Ty

9B1 . 1.3 miles S, Transmission Line East of Route 11 AP,C,TQ, WP

982 1.3 miles S, Transmission Line East of Route 11 S,VT

10B2 2.0 miles SSW, Algatt Residence T

1083 1.7 miles SSW, General Tank and Equipment Co. TQ

1281 1.3 miles WSW, Kisner Farm E,FR,PO

1282 1.7 miles WSW, Shultz Farm M

1283 2.0 miles WSW, Young Farm M

1284 1.7 miles WSW, Shultz Farm Tq

1681 1.6 miles NNW, Walton Power Line Ty

6C1 2.7 miles ESE, Moyer Farm M

11c(3) 2.6 miles SW, Hess Island SH

102 4.0 miles N, Near Mocanaqua Substation AP,C,TQ, WP

1D3 3.9 miles N, Near Mocanaqua Substation WT

1D4 4.0 miles N, Near Mocanaqua Substation S,VT

3D1 3.4 miles NE, Pond Hill AP,C,TQ, WP

3D2 3.4 miles NE, Pond Hill S,VT

Note: See footnotes at end of table.
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Table 2
(Page 4 of 6)

Sample Locations and Media for the SSES
Radiological Environmental Monitoring Program 1985

Location Description1 Sample Types
Code

8D1 3.2 miles SSE, Poltrock Farm M,FM
8D2 4.0 miles SSE, Mowry Residence TQ
8D3 4.0 miles SSE, Mowry Residence (4) . TQ
9D1 3.6 miles S, Smith Farm 1Q
10D1 3.0 miles SSW,-Ross Ryman Farm M
10D2 3.0 miles SSW, Ross Ryman Farm ‘ TQ
1101 3.3 miles SW, Zehner Farm FR,FD
12D2 3.7 miles WSW, Dagostin Farm M
12D3 3.7 miles WSW, Dagostin Residence TQ
1E1 4.5 miles N, Lane Residence TQ
4E1 4.8 miles ENE, Pole No. 46422/N35197 1Q
SE1 4.5 miles E, Bloss Farm M
SE2 4.5 miles E, Bloss Farm TQ
6E1 4.7 miles ESE, St. James Church TQ
7E1 4.2 miles SE, Harwood Trans. Line Pole No. 2 . TQ
11E1 4.7 miles SW, Jacobsen Residence TQ
12E1 4.7 miles WSW, Berwick Hospital AP,C,TQ,WP
12E2 4,7 miles WSW, Berwick Hospital S,VT
12E4 4.7 miles WSW, Berwick Hospital WG
13E3 5.0 miles W, Dent Farm M
13E4 4.1 miles W, Kessler Farm TQ
14E1 4.1 miles WNW, Canouse Farm © 1
2F (3) 6.4 miles NNE, Between Shickshinny and former

State Hospital SH
2F1 5.9 miles NNE, St. Adalberts Cemetery TQ
3F1 9.1 miles NE, Valania Residence TQ

Note: See footnotes at end of table.
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Table 2
(Page 5 of 6)

Sample Locations and Media for the SSES
Radiological Environmental Monitoring Program 1985

Location Description1 Sample Types
Code

7F1 9.0 miles SE, Conyngham School TQ

12F (3) 6.9 miles WSW, 01ld Berwick Test Track SH

12F1 5.3 miles WSW, Berwick Bridge WT

12F2 5.2 miles WSW, Berwick Substation TQ

12F3 5.2 miles WSW, Berwick Water Co. WG

15F1 5.4 miles NW, Zawatski Farm TQ

16F1 7.8 miles NNW, Hidlay Residence TQ

AG1 15 miles NE, above WB STP VA

AG2 14 miles NE, below WB STP VA

3G3 16 miles NE, WB Horton St. Substation TQ

3G4 17 miles NE, WB Service Center TQ

4G1 14 miles ENE, Mountain Top - Ind. Park TQ

7G1 14 miles SE, Hazelton Chem Lab AP,C,TQ,WP,VT,S

10G1 14 miles SSW, Davis Farm M

12G1 15 miles WSW, PP&L Service Center Bloomsburg AP,C,TQ,WP

12G2 17 miles WSW, U.S. Radium Site Bloomsburg WT

12G3 15 miles WSW, PP&L Service Center Bloomsburg S,VT

12G4 10 miles WSW, Kinery/Naus Residence 1Q

2H(3) 30 miles NNE, Near Falls, PA FI

2H1 21 miles NNE, Yalicks Produce Stand FD

7H1 47 miles SE, PP&L roof, Allentown AP,C,TQ

12H1 26 miles WSW, Merck Co. WT

12H2RAW 26 miles WSW, Danville Water Company PW

12H2TREATED 26 miles WSW, Danville Water Company PW

(1) All distances measured from stand-by gas treatment vent at 44200/N34117

(2)

(3)

(4)

(PA Grid System)

No actual location is indicated since fish are sampled over an area which
extends through 3 sectors (5,6 and 7) near the outfall area.

Station code is omitted because no permanent locations exist; samples are
taken based on availability.

See section VI Program Changes
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Table 2
(Page 6 of 6)

Sample Locations and Media for the SSES
Radiological Environmental Monitoring Program 1985

Location Codes:

The location codes are based on direction and distance from the site. The
first two numbers represent each of the 16 angular sectors of 22-1/2 degrees
centered about the reactor site. Sector one is divided evenly by the north
axis and other sectors are numbered in a clockwise direction; i.e., 2=NNE,
3=NE, 4=ENE, etc. The next digit is a letter which represents the radial dis-
tance from the station: '

4-5 miles off-site
5-10 miles off-site
10-20 miles off-site
>20 miles off-site

Site(1) location

0-1 miles off-site
1-2 miles off-site
2-3 miles off-site
3-4 miles off-site

QO W
umunnuy
—omm
niawnn

The last number is the station numerical designation within each sector and
Zone; e.g‘, 1’ 2’ 3, 0.....\?...

Sample Type Codes

AG = Animals/Game (Deer) FI = Fish :
AN = Animals FM = Feed and Forage - Milk Producers
AS = Animals/Squirrel (pasture grass)
AP = Air Particulate Filters ME = Meat
AW = Animals/Wildlife M = Milk
C = Charcoal Filters PO = Poultry
£ = Eggs PW = Potable Water
FD = Food/Garden Crops S = Soil
FH = Food/Garden Crops -~ Honey SH = Sediment/Shoreline (0-4' of water)
FL = Food/Garden Crops - Green Leafy TQ = TLD
Vegetables (cabbage, lettuce, VT = Vegetation - Terrestrial
spinach, swiss chard, etc.) VA = Vegation - Aquatic
FP = Food/Garden Crops - Potatoes WG = Water - Ground (Well)
FR = Food/Garden Crops - Fruit WP = Water - Precipitation
(apples, strawberries, melons) WT = Water - Surface
FV = Food/Garden Crops - Vegetables

(sweet corn, green beans,
tomatoes, squash)

(1) Site is defined as that area within PP&L's property boundary.
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MAP F-1
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III. SAMPLING METHODS AND PROCEDURES

To derive meaningful and useful data from the radiological environmental
monitoring program, sampling methods and procedures are required which will

provide samples representative of potential pathways of the area.
A. Direct Radiation

Thermoluminescent dosimeters (TLDs) were used to determine the direct
(ambient) radiation levels at seventy-three (73) monitoring points as
described in Tables 1 and 2. Sampling locations were chosen according to
the criteria given in the USNRC Branch Technical Position on Radiological
Monitoring (Revision 1, November 1979).(17)

The area around the station was divided into 16 radial sectors of 22
1/2 degrees each. TLDs were placed in all sectors. The TLDs were placed at
locations designed to take advantage of local meteorologic and topographic
characteristics and population distribution characteristics. There were

seven (7) control locations: 3G3, 3G4, 4G1, 7G1, 7H1, 12G1, and 12G4.

In 1985 direct radiation measurements were made using Panasonic UD-801
thermolumenscent dosimeters (TLDs) consisting of calcium sulfate doped with
thulium (CaS04:TM). The dosimeters were exchanged on a quarterly basis.
Element correction factors were determined for each dosimeter by exposure to

an accurately known radiation field from a calibrated Cs-137 source.
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B. Surface Water

Surface water was sampled at nine locations from the Susquehanna River
and other surrounding bodies of water. Time proportional automatic composite
samples were collected monthly at 12H1 (Merck Company). Monthly samples
were also composited from weekly grab samples at location 558 (under the
power line) and location 655 (outfall area). Monthly grab samples were
collected at location 1D3 (Mocanaqua Substation), location 12F1 (Berwick
Bridge), location 1262 (between Bloomsburg and Berwick), and Lake Took-A-
While (LTAW). Monthly surface water samples were analyzed for gross alpha,
gross beta, gamma emitters, iodine-131 and tritium. Stations 558, 656
and 103, were the control stations.

Time proportional automatic composite water samplers were installed in
1983 at the river water intake (6S6) and the cooling tower blowdown discharge
line (657). These samples are collected at least weekly. Monthly composites
of weekly samples were analyzed for gross alpha, gross beta, iodine-131,
gamma emitters and tritium. Locations 558 and 6S5 provide alternate data for
locations 656 and 657, respecitvely, in the event that the automatic samplers
malfunction.

C. Drinking Water

Drinking water was sampled by means of a time proportional automatic
composite sampler on a weekly basis from station 12HZ RAW. A daily grab
sample was taken at 12H2 TREATED and composited into a weekly sample.

These stations are located at the Danville Water Company (drinking

water supply closest to Susquehanna SES which could be affected by plant
discharge). 12H2 RAW is taken from the Susquehanna river intake structure
while 12H2 TREATED is drawn from the supply line after processing. Monthly
composites of the 12H2 RAW and 12H2 TREATED samples were analyzed for gross

alpha, gross beta, gamma emitters, iodine-131 and tritium.
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D. Algae

Susquehanna River algae collections were set up at six locations
beginning in May 1984 as a special study (not required by technical
specifications) to locate the source of iodine-131 upstream of the
Susquehanna SES as postulated earlier(11), Surface samplers were located
above (AG-1) and below (AG-2) the Wilkes-Barre sewage treatment plant, above
(AG-3) the Susquehanna SES river water intake structure, and below (AG-4)
the cooling tower blowdown discharge diffuser. Bottom samplers were located

above (AG-5) the intake structure and below (AG-6) the discharge diffuser.

Locations AG1, AG2, AG3 and AG5 serve as controls for indicator locations

AG4 and AG6. Dry monthly samples were analyzed by gamma spectrometry.

ITI-3



E. Fish

Fish»éampling was conducted in the spring (May) and the fall (October)
at three locations for this program. Downstream of the Susquehanna SES on
the Susquehanna River was selected as an indicator location (IND), and an
upstream location was choéen as a control location (2H). Fish samples were

also taken from Lake Took-A-While (LTAW), an indicator station.

Available edible species were filleted at the time of collection. The
edible portions were packed in dry ice and shipped to the laboratory for

analysis by gamma spectrometry and for gross beta.
F. Shoreline Sediment

Shoreline sediment (0 to 4 ft. of water) samples were collected in May
and November at six locations in the Susquehanna River. These were Bell
Bend (7B), near Hess Island (11C), the old Berwick test track (12F), near
Gould Island (2B), between Shickshinny and the former State Hospital (2F)
and Lake Took-A-While (LTAW). Samples were analyzed for gamma emitting

nuclides, gross alpha and gross beta. The control locations are 28 and 2F.

( G. Ground (Well) Water
Eight wells: the Energy Information Center (2S6), the Riverlands
Facility (3S5), the Peach Stand (452), the Training Center (4S4), the EOF
Building (11S5), the Serafin Farm (15A4), the Berwick Hospital (12£4) and
the Berwick Water Company (12F3), a control station, were sampled monthly.

Gross alpha, gross beta, gamma and tritium analyses were performed on the

monthly samples.
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H. Airborne Particulates/Air Iodine-131/Precipitation

Airborne pathways were examined by analyzing air particulates, air
iodine and precipitation. Air particulates were collected on Gelman type-A/E,
glass fiber filters with low-volume air samplers. Air iodine was collected
on one-inch-deep Science Applications, Inc. charcoal cartridges. Air sample
volumes were measured with temperature-compensated dry-gas meters.

The samplers were run continuously and the filters and charcoal car-
tridges exchanged weekly. The elapsed time of sampling was recorded on an
elapsed-hime meter. The initial and final volumes as registered on the dry
gas meter, were recorded by the sample collector.

Atmospheric pathway samples were collected at eleven locations; the
Information Center (252), the Biological Laboratory (5S4), the Golomb
House (11525, the north transmission line (1554), the transmission line
east of route 11 (9B1), the Mocanaqua Substation (1D02), near Pond Hill
(3D1), the Berwick Hospital (12E1), the Hazelton Chemistry Lab (7G1), at the
Bloomsburg Service Center (12G1) and the PP&L roof in Allentown (7H1). The
last three locations, 7G1, 12G1, and 7H1‘were the controls. Air filters
were analyzed weekly for gross beta, then composited quarterly and analyzed

for gross alpha and gamma emitters. Air iodine was collected on a charcoal

cartridge in series with the air particulate filter at all locations. The
charcoal cartridges are warranted to have an efficiency of removal of
elemental iodine of 99%. The charcoal cartridges were analyzed weekly for
iodine-131.

Precipitation samples were collected at least monthly from locations
252, 5S4, 1152, 1554, 981, 1D2, 3D1, 12E1, 7G1 (control) and 12G1 (control),

composited quarterly and analyzed for gross alpha, gross beta, tritium

nd itters.
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I. Milk/Pasture Grass

Cow milk samples were collected monthly from eight locations; 12B2,
1283, 6C1, 10D1, 12D2, SE1, 13E3 and 10G1 (control). Samples were collected
semi-monthly from April through October from locations 1282, 5E1, 13E3, and
1061. Each monthly and semi-monthly sample was analyzed for gross beta
minus potassium-40, iodine-131 and gamma emitters.

Goat milk sampling was scheduled at one location (8D1) on a quarterly
basis. However, sampling was discontinued in May when goat milk was no
longer available. Goat milk, if available, was analyzed for iodine-131
only.

Pasture grass was collected monthly at the farm closest to the site
(15A1). Pasture grass samples from location 8D1 were scheduled for collec-
tion during quarters when the goat milk was unavailable. However, location
8D1 was discontinued in May when goat milk has no longer available. Each

sample was analyzed by gamma spectrometry.

J. Vegetation, Top and Bottom -

Soil Three samples, one vegetation, one top soil and one bottom soil were
taken at ten stations: 2S4, 555, 11S4, 15S4, 9B2, 104, 3D2, 12E2 and 7G1,
1263 (controls). These samples were taken in August by compositing twelve
plugs at each location. The top soil consists of the first 2 inches of soil
and the bottom soil is from the depth of 2 to é inches, All samples were

analyzed for gamma emitting nuclides.
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K. Food Products

Fruits and Vegetables

Gamma spectrometry was used to analyze various types of food products
collected from farms or gardens within the vicinity of Susquehanna SES.
‘These included the following: apples, honey, corn, cabbage, leétuce,
potatoes, spinach, string beans, tomatoes, endive, red beets, and swiss
chard. Indicator locations that were sampled were 11D1, 755, 782, 1152 and

12B1. The control location sampled was Z2H1.

Meat

Meat samples consisting of eqgs, chicken and duck were collected from

local farms at indicator locations 12B1 and 10D1. The edible portion was

analyzed for gamma emitters.

Game

Two deer samples and three composite squirrel sampleswere collected in
the fall and the flesh was analyzed for gamma emitters. The deer samples

were collected from indicator stations 3S and 5S while the squirrel samples

were collected from indicator stations 155, 1S and 2S.
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IV. SUMMARY AND DISCUSSION OF 1985 ANALYTICAL RESULTS

The analytical methods used by Teledyne Isotopes meet the lower limit
of detection (LLD) requirements set forth in the Susquehanna Steam Electric
Station Technical Specifications. The procedures, specifications and an
explanation of the analytical calculation methods used in the laboratory for
these analyses are summarized in Apendix B. Data from the radiological

analyses of environmental media collected are tabulated and discussed below.

Radiological analyses of environmental media characteristically approach
and frequently fall below the limits of state-of-the-art measurement methods.
(18) For the gamma spectrometric results listed in this report only those
radionuclides positively detected are listed in the tables. A positively
detected radionuclide is one in which the activity is greater than a critical
value. The critical value is defined as LLD/2. (22) However, due to the
presence of the natural Ra-226 and Th-228 decay chains in background gamma
spectrometric results, the critical value for reporting Ra-226 and Th-228 is
LLD. Typical LLD's of selected nuclides searched for by gamma spectrometry

are listed in Table 19.

For analyses other than gamma spectrometry, "LT" is used in the data
tables, where activity was not positively detected. The use of "LT" in the
data tables is the equivalent of the less than symbol (<). The number
following "LT" is a result of calculation as defined in Appendix B and

Appendix C.

Tables 5 through 18 give the radioanalytical results for individual
samples. A statistical summary of the results based only on positively

detected activities appears in Table 3.
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A. Direct Radiation

Environmental radiation exposure rates determined by thermoluminescent
dosimeters (TLD's) are given in Table 5. The mean quarterly value for each
of 76 locations is reported in this table. (Due to the deviations and
program changes there were 66 to 73 locations per quarter). A description

of the TLD system used by PP&L is contained in Appendix B of this report.

A statistical summary of the 1985 data is included in Table 3. Indi-
vidual measufement of external radiation.levels in the environs of the
Susquehanna SES site ranged from 0.16 to 0.28 mR/day. The average for all
indicator locations, 0.20 +- 0.02 mR/day, was virtually identical to the
average for the control locations, 0.19 +- 0.03, and was also virtually
identical, 0.20 +- 0.02, if the Allentown location was excluded from the

control average.

Oakley (19) calculates an ionizing radiation dose equivalent of 82
mrem/year for the Wilkes-Barre area. Since Oakley's values represent
averages covering wide geographical areas, the measured ambient radiation
average of 73 mR/year for the immediate locale of Susquehanna SES is
consistent with Oakley's observations. Significant variations occur between
geographical areas as a result of geological composition and altitude
differences. Temporal variations result from changes in cosmic ray
intensitty, local human activities and factors such as ground cover and soil

moisture.
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B. Surface Water

Surface water was sampled from nine (9) locations including three
control locations. Samples were analyzed for gross alpha, gross beta,
iodine-131, tritium and gamma emitting radionuclides. The results are listed
in Table 6.

Of the 83 indicator surface water samples analyzed, 9 had detectable
gross alpha activity ranging from 1.3 to 2.4 pCi/liter. Gross alpha was
detected in 2 of 42 control samples at a concentration ranging from 1.1 to
1.9 pCi/liter. These values are within the range for previously reported
surface water samples.

A total of 125 surface water samples were analyzed for gross beta
activity. Gross beta was detected in 82 of 83 indicator locations at concen-
trations ranging from 1.4 to 15 pCi/liter. Of the 42 control surface water
samplesz 40 had detectable gross beta activity ranging from 1.4 to 6.7
pCi/liter. These values are within the ranges reported in preoperational
data.

A total of 125 surface water samples were analyzed for iodine-131. Of
the 42 control surface water samples analyzed, 5 had detectable activity,
ranging from 0.12 to 0.40 pCi/liter. Of the 83 indicator surface water
samples analyzed, 7 had detectable activity, ranging from 0.12 to 0.42
pCi/liter.

The presence of iodine-131 in the control leocation samples, and the
general distribution of the observed activities indicates that the presence
of this isotope is not plant related. Similar activity levels were reported

in preoperational data. Alternate sources of concentrations in surface water

are medical uses in the area.
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All 125 surface water samples were analyzed for tritium. The results are

contained in Table 6.

Of the 42 control surface water samples analyzed, 32 had detectable

tritium ranging from 64 to 180 pCi/liter. The average of all positive

results was 112 pCi/liter. Excluding station 657, the discharge line, there

were 70 indicator surface water samples analyzed. Of these, 58 had positive
activity ranging from 66 to 390 pCi/liter, with an average of 141 pCi/liter.
These numbers are within the range of data reported during the preoperational

period.

The indicator station 657 was analyzed 13 times and contained tritium
activity in all 13 samples. The range of activity was 110 to 2600 pCi/liter
with an average of 595 pCi/liter. The presence of increased tritium in the
plant Jischarqe line is attribuled to plant operations. The concentrations
are well below’U.é. NRC non-routine reporting limits. The calculated dose

to the maximally exposed individual is presented below in section IV-L.

All 125 surface water samples were analyzed for gamma emitting radio-

nuclides. The results are presented in Table 6.

Using gamma spectrometry, naturally occurring potassium-40 was
detected in 15 of the 125 samples a£ concentrations ranging from 17 to 230
pCi/liter. Thorium-228 was detected in one sample with a concentration
of 27 pCi/liter. The man-made radionuclide cesium-137 was detected in 1 of
42 control samples at a concentration of 4 pCi/liter. Cesium-137 was
detected in 2 of 83 indicator samples at a mean concentration of 4.6

pCi/liter. The presence of Cs-137 in these samples is attributed to global

fallout from previous atmospheric weapons testing.
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The man made radionuclides of Cr-51, Mn-54, Co-60 and Zn-65 were

detected in indicator surface water samples as follows: Chromium-51 was
seen in one sample at a concentration of 98 pCi/liter, manganese-54 was
detected in two samples at a mean concentration of 4.6 pCi/liter, cobalt-60
was identified twice at an average concentration of 4.3 pCi/liter and Zn-65
was detected once at a level of 4.6 pCi/liter. All of these positive
results were found at the 657 sample station. This station is the composite
sampler located on the discharge line of Susquehanna SES. These positive
values are attributed to the operation of Susquehanna SES. The calculated

dose to the maximally exposed individual is presented below in section IV-L.

C. Drinking Water

A total of 26 drinking water samples were taken at the Danville Water
Company (12H2). Drinking water for Danville is taken from the
Susquehanna River and is the closest to Susquehanna SES which could be
affected by plant discharge. These samples were analyzed for gross alpha,
gross beta, iodine-131, tritium and gamma emitting radionuclides.

The results are presented in Table 6. As there are no public upstream
drinking water facilities, the results of the analysis of the indicator

drinking water should be compared to the control surface water samples.

The results of gross alpha and gross beta analyses are shown in Table
6. Alpha activity appeared in 4 of 26 samples with a mean of 1.2 pCi/liter
and a range of 1.1 to 1.3 pCi/liter. Positive beta activity was detected in
all of the samples with a mean concentration of 2.4 pCi/liter and a range of

1.5 to 3.4 pCi/liter.
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Tritium was detected in 15 of 26 samples. The average concentration

was 102 pCi/liter and the range was 59 to 150 pCi/liter.

No iodine-131 was detected in any sample.

The results of the gamma spectrometry analysis are also shown in
Table 6. Naturally occurring potassium-40 was detected in 4 of 26 samples
with a range of 25 to 78 pCi/liter. The fallout radionuclide

cesium-137 was detected once at a concentration of 2.9 pCi/liter.

Activity seen in drinking water was no different than those
concentrations noted for the surface water control stations. Also, all
concentrations are within the range of preoperational data. There is no
indication of the presence of any radionuclide in these drinking wate;

samples attributed to the operation of Susquehanna SES.

D. Algae

A total of 32 algae samples were collected for analysis during the
program year. Stations AG1, AG2, AG3 and AG5 are upstream and are considered
control stations for Susquehanna SES. AG4 and AG6 are indicator stations.
All samples were analyzed by gamma spectrometry. Results of gamma spectro-

metric analyses of these samples are contained in Table 7.

The naturally occurring radionuclide Radium-226 was found in 5 of 32
samples. Thorium-228, a naturally occurring radioisotope, was found in 18
of 32 samples. The observed values for both Ra-226 and Th-228 were within

the expected range of normal distribution.
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Cesium-137 was detected in 3 of the 19 control samples at an average
activity of 0.22 pCi/g (dry). Cesium-137 was detected in 5 of 13 indicator
samples at an average activity of 0.22 pCi/g (dry). Since it is present in
global fallout, the occasional detection of cesium-137 in the environmental

media is not unusual.

Iodine-131 was found to be present in 11 of the 19 control samples and
5 of the 13 indicator stations with the average concentrations of 1.82 and

0.55 pCi/g (dry) respectively.

The presence of iodine-131 in the control locations and the general
distribution of the observed activities indicates that the presence of this
isotope is not plant related. Alternate sources of concentrations in algae
are medical uses in the area. This data is consistent with iodine-131

levels which are reported in the surface water tables of this report.

The man-made radioisotopes of Mn-54, Co-58 and Co-60 were detected
in downstream algae samples. Manganese-54 was seen in 2 of 13 indicator
samples at a concentration of 0.55 ppi/g (dry). Cobalt-58 was detected once
at a level of 0.43 pCi/g (dry) and cobalt-60 was found in 2 of the 13
indicator samples at levels of 0.25 and 0.74 pC%/g (dry). These activities
sdbs%antiate values already seen in surface water samples and are therefore
attributed to the operation of SSES. The Mn-54 and Co-60 detected in the
algae sample collected on 07/08/85 were also seen in the 657 composite water
sample collected on the same day. The Co-58 detected in the algae, however,
was not seen in the corresponding 657 composite water sample. The ratio of
Co-58 to Co-60 (0.43/0.74) seen in the 07/08/85 algae sample was used to

predict the concentration of Co-58 used in the dose to man from water

calculations presented below in section IV-L.
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E. Fish

Fish samples were collected during May and October from three locations.
Smallmouth Bass, Walleye and Channel Catfish were collected at both the
indicator and control locations in May. White Sucker, Walleye and Channel
Catfish were collected at both locations in October. In May and October
Largemouth Bass and Channel Catfish were collected at Lake Took-A-While. A
total of 17 samples were analyzed, 7 from the indicator location, é from the

control location and 4 from Lake Took-A-While.

The results of gross beta analyses of fish samples collected during
1985 are presented in Table 8. All 17 samples had detectable gross beta
activity ranging from 3.0 to 7.9 pCi/g (wet) with a mean for all stations of
6.0 pCi/g (wet). This is probably due to naturally occurring potassium-40
which is a beta emitter. The range of gross beta activity was not signif-

icantly different from rangesrreported during the previous year,

The results of gamma spectrometric analyses of fish samples collected
during 1985 are presented in Table 8. As expected, naturally occurring K-40
was the major detectable activity in the edible portions of the fish and was
found in all 17 samples. Cesium-137 was the only man-made isotope detected
in fish. Cesium-137 was detected in 2 of the 6 control samples and ranged
from 0.007 to 0.012 pCi/g (wet). Cesium-137 was also detected in one |
indicator sample at a level of 0.013 pCi/g (wet) and in one sample from Lake
Took-A-While at a level of 0.009 pCi/g (wet). The Cs-137 concentrations are
consistent with preoperatinal and control data and concentrations expected
from atmospheric weapons testing.

There were no detectable levels of radioactivity in fish due to the

operation of Susquehanna SES during the period of this report.
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F. Shoreline Sediment
Sediment samples were collected twice during this program year. Six
locations were sampled, including three indicator, two control locations and
Lake Took-A-While. All samples were analyzed by gamma spectrometry, gross
alpha and gross beta. A statistical summary of the analytical results
including the average, fraction of detectables, and range of radionuclide

concentrations is shown in Table 3, section IX.

The results of the analysis of sediment samples for gross alpha activity
are listed in Table 9. Detectable activity was observed in 8 of 11 samples
from the indicator locations. The range of observed activity was 5.6 to 17
pCi/g (dry). Detectable activity was observed in all four samples from the
control location. The range of observed activity was 7.6 to 16 pCi/g (dry).
The data from indicator locations are consistent with preoperational and

control data.

The results of the analysis of sediment samples for gross beta activity
are listed in Table 9. All 15 sediment samples had detectable activity with
a mean of 16.7 pCi/g (dry). The mean for the 11 indicator stations is 25.6
pCi/g (dry) and the mean for the 4 control stations is 29.5 pCi/g (dry).

The range of the indicator stations is 15 to 39 pCi/g (dry) and the range of
the control stations is 23 to 35 pCi/g (dry). The results from the indicator
locations are consistent with the results from the control locations and

with data reported in previous years. The gross beta results can be
attributed to naturally occurring radium, thorium and potassium-40 contained

in the sediment.
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A number of naturally occurring radioisotopes were detected in these
samples. Potassium-40 was detected in all samples, ranging from 7.7 to 19
pCi/g (dry). Beryllium-7 was detected in 8 of 15 samples, ranging from 0.30
to 1.7 pCi/g (dry). Radium-226 was found to be present in 14 of 15 samples

and Thorium-228 was found in all 15 samples.

The man-made isotope Cesium-137 was detected in 12 of 15 samples.
Cesium-137 was detected in 3 of 4 control samples and ranged from 0.18 to
0.25 pCi/g (dry). Cesium-13§ was also detected in 9 of 11 indicator loca-
tions at concentrations ranging from 0.04 to 0.38 pCi/g (dry). Since the
data from indicator locations are consistent with preoperational and control
data and the presence of Cs-137 can be explained by previous atmospheric

weapons testing, it is felt that the Cs-137 is not from the operation of

SSES.

Detectable levels of Mn-54, Co-58 and Co-60 were observed in sediment
from some indicator locations. The presence of these radioisotopes is
consistent with the data reported from surface water and can be attributed
to the operation of SSES. Manganese-54 was found in 3 of 11 indicator
samples at concentrations ranging from 0.03 to 0.73 pCi/g (dry). Cobalt-58
and cobalt-60 were each detected once at levels of 0.15 and 0.42 pCi/g
(dry), respectively. The calculated dose to the maximally exposed individual

from these gamma emitting radionuclides is presented below in section IV-L.
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G. Ground (Well) Water

A total of 102 ground (well) water samples were collected during this
program period. These samples were analyzed for gross alpha and gross beta,
tritium and gamma emitting radionuclides. The results are presented in
Table 10.

0f the 89 ihdicator ground water samples, 8 had detectable gross alpha
activity, ranging from 0.69Eto 5.0 pCi/liter. No detectable alpha activity
was seen in the control samples. These data are within the range of pre-
operational data.

Gross beta activity was detected in 54 of the 89 indicator samples. The
range of concentration was 0.86 to 5.7 pCi/liter. Of the 13 control ground
water samples analyzed, 12 had detectable gross beta activity, ranging from
0.79 to 3.3 pCi/liter. These values are within the ranges of preoperational
data.

 Tritium activity was found in 71 of 89 indicator well water samples.
The average concentration was 116 pCi/liter and the range was 60 to 280
pCi/liter. Of the 13 control well water samples analyzed, 12 had tritium
activity with a mean concentration of 109 pCi/liter. The range was 78 to
230 pCi/liter. All tritium levels are within the'range noted in preopera-
tional reports.

Gamma spectrometric analyses of the well water samples revealed the
typical concentrations of naturally occurring radionuclides. Potassium-40
was detected in 13 of the indicator samples and 1 of the control samples.
Thorium-228 was detected in one indicator sample. The fallout radionuclide
cesium-137 was detected twice with an average concentration of 4.3 pCi/liter.

Due to the above observations, it is concluded that operation of

Susquehanna SES has not resulted in a detectable increase of radioactivity

in ground (well) water. Iv-11



H. Air Particulates/Air lodine-131/Precipitation

-

Air Particulate

Air filters were collected weekly from 11 locations. Each weekly
filter was analyzed for gross beta activity. Quarterly composites were

analyzed for gamma emitting radionuclides and for gross alpha activity.

Results of gross beta analyses on air particulate filters are given
in Table 11. The mean gross beta activity for all stations was 16.3
and the range of gross beta ctivity was 3.3 to 36.0 E-03 pCi/m3, Figure 4
illustrates the variation of beta activity in airborne particulates over the
program year. Comparison of this data with that of previous years shows no
significant difference in activity. Figure 5 shows the data from the current
reporting period in the context of reported measurements for the program

over the period 1973 through 1985.

Results of gross alpha analyses on air particulate filters are given
in Table 12. The mean gross alpha activity for all stations was 3.9 E-03
pCi/m> and the range of gross alpha activity was 0.9 to 5.8 E-03 pCi/m3.
The average activity in the sample from the indicator locations was 4.0 E-03
pCi/mB. The average activity in the sample from the control locations
was 3.6 E-03 pCi/m3. All gross alpha activity measured on air garticulate
filters in this program year falls within the range of preoperational

data.
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Air filters from each location were composited quarterly and analyzed
by gamma spectrometry. A total of 44 composited samples were analyzed and
the results are presented in Table 12. Several naturally occurring radio-
nuclides were detected on these filters. Cosmogenic beryllium-7 was detected
in all samples with a range of activity from 53 to 95 E-03 pCi/m3.
Potassium-40 was detected in 25 of 44 samples with a mean activity of 4.2
E-03 pCi/m?. The only man-made radionuclide detected was the fallout
radionuclide cesium-137 which was detected on 2 of 12 control samples
with a mean of 0.2 E-03 pCi/m?. Cesium-137 was measured on one of 32
indicator locations at a level of 0.3 E-03 pCi/m3.

Due to the above observations, it is concluded that operation of
Susquehanna SES has not resulted in a detectable increase of particulate

activity in the environment.
Air Iodine

Results of airborne iodine-131 analyses on charcoal cartridges are

presented in Table 11. Iodine-131 was not detected in any of the samples.

Precipitation

Precipitation was composited to quarterly samples from eight indicator
and two control locations. Samples were analyzed for gross alpha, gross

beta, tritium and gamma activity.

The results of gross alpha and gross beta are shown in Table 13. Alpha
was detected in one indicator sample at a level of 0.61 pCi/liter and in one
control sample at a concentration of 0.93 pCi/liter. Beta activity was
observed in all samples. The average activity in the samples from the

indicator and control stations were 2.5 and 3.4 pCi/liter, respectively.
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The results of the gamma spectrometry analysis are shown in Table 13.

Césmogenic beryliium—7 was detected in 19 of 44 samples. The range of
beryllium -7 activity was 24 to 110 pCi/liter. Potassium-40 was detected in
5 of 44 samples with a mean activity of 31 pCi/liter. The naturally occurring
radioisotope of thorium-228 was detected in 4 samples. The range of
thorium-228 concentration was 8.9 to 29 pCi/liter. The fallout radionuclide
cesium-137 was deteéted in one indicator sample at a concentration of 3.4
pCi/liter.

Results of the analyses for tritium are contained in Table 13.
Tritium was detected in 6 of 9 analyses of samples from control locations
and in 30 Jf 35 analyses of samples from the indicator locations. The mean
concentration of tritium detected at the control locations was 114 pCi/liter
and at the indicator location the mean concentration was 116 pCi/liter.
These results are typical for environmental samples and are within the
ranges previously reported in Susquehanna SES annual reports.

Due to the above observations, it is concluded that operation of
Susquehanna SES has not resulted in a detectable increase of radioactivity

in precipitation in the environment.

1. Milk/Pasture Grass
Milk
Mo%thly and semimonthly milk samples were analyzed for iodine-131 by
radiochemical methods and for other gamma emitting radionuclides by gamma
spectrometry. All samples were also analyzed for beta activity after
potassium had been chemically extracted. Some samples with high beta
activity were analyzed for strontium 89 and 90 activity. The results of all

analyses are shown in Table 14.
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No iodine-131 was detected in any milk samples.
Using gamma spectrometry, naturally occurring potassium-40 was detected
in all samples. The man-made radionuclide cesium-137 was detected in 3 of
22 control samples and 2 of 122 indicator samples. The mean concentration
of Cs-137 was 4.4 pCi/liter for the control samples and 4.8 pCi/liter for
the indicator samples. The presence of Cs-137 in these samples is attributed

to global fallout from previous atmospheric weapons testing.

The analysis of dgross beta following chemical extraction of potassium
is shown in Table 14. The control samples exhibited beta activity in all 22
samples. The mean activiiy was 9.1 pCi/liter and the range was 5.3 to 16
pCi/liter. For the indicator samples beta activity was detected in 110 of
the 122 samples. The average concentration was 7.3 pCi/liter with a range
of 2.5 to 26 pCi/liter. Of the 144 total samples, one control and seven
indicator samples had beta activity higher than 14 pCi/liter. Five of these
eight samples were analyzed for Strontium-89 and Strontium-90 activity.
Strontium-89 was not detected in'any sample. Strontium-90 was found in the
control sample at a concentration of 6.9 pCi/liter and in the four indicator
samples analyzed at a mean concentration of 7 pCi/liter. These values are
within the ranges reported in preoperational data. The presence of Sr-90 in
these samples is attributed to global fallout from previous atmospheric

weapons testing.

From the observations presented, there is no indication of the presence

of any radionuclide in milk attributed to the operation of Susquehanna SES.

IV-15



Pasture Grass

A total of 14 pasture grass samples were collected for analysis
during this program year. Samples were collected monthly except when
the ground was covered by snow and ice. All samples were analyzed by gamma
spectrometry. Results of gamma spectrometric analyses of these samples are

contained in Table 15.

Cosmogenic beryllium-7, which exists due to its deposition as
stratospheric fallout, was found in all 14 samples. Potassium-40, a naturally
occurring isotope, was also found in all the samples. Table 3 contains the
summarized average, fraction of detectable, and range of radionuclide
concentrations. The observed values for both beryllium-7 and potassium-40

were within the expected range of normal distribution.

There is no indication of the presence of any radionuclide in grass

attributed to the operation of Susquehanna SES.

J. Vegetation, Top and Bottom Soil

A total of 30 vegetation and soil samples were collected for analysis
during this program year. These samples consisted of 10 vegetation, 10 from
the top two inches of soil and 10 from the bottom soil (2-6 inches deep).

The results of the gamma spectrometric analysis are presented in Table 16.
Cesium-137 was present in 20 of 20 soil samples and in none of the vegetation
samples.

Radium-226 was found to be present in 16 of 20 of the soil samples and
none of the vegetation samples. Radium-226 is a naturally occurring

isotope and was observed within the expected range of normal distribution.




Thorium-228 was found to be present in all of the 20 soil samples
and none of the vegetation samples. Thorium-228 is a naturally occurring

isotope and was observed to be within the expected range of normal distribution.

Cosmogenic beryllium-7 was found-in all ten of the vegetation samples
but none of the soil samples. Potassium-40, as expected because it is a
naturally occurring isotope, was found to be present in all of the soil and
vegetation samples. The observed values were within the expected range of

normal distribution.

There is no indication of the presence of any radionuclide in these
vegetation and soil samples attributed to the operation of Susquehanna

SES.
K. Food Products

A total of 50 fruit, vegetable and food product samples and 8 game,
poultry and egg samples were collected for analysis during this program
year. Samples were collected as available during the harvest season. All

samples were analyzed by gamma spectrometry.

Fruits, Vegetables and Honey

A total of 50 edible food samples were collected from various gardens
over the period June through October. These samples consisted of cabbage,
lettuce, swiss chard, beans, corn, potatoes, apples, spinach, tomatoes,
strawberries and honey.u Results of gamma spectrometric analyses of food

samples are contained in Table 17.
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Cesium-137 was detected in 3 of 50 food samples at an average activity

of 0.02 pCi/g (wet). The single sample of honey contained 0.03 pCi/g of
Cs-137. This data is consistent with data obtained from prior years. Since
it is present in global fallout, the occasional detection of Cs-137 in
environmental media is not unusual. No other man-made nuclides were detected

in any of the 50 samples.

Cosmogenic beryllium-7, which exists due to its deposition as
stratospheric fallout, was found in 19 of the 50 samples. Potassium-40, a
naturally occurring isotope, was found in all the samples. Table 3 contains
the summarized average, fraction of detectables and range of radionuclide

concentrations.

There is no indication of the presence of any radionuclide in food

products attributed to the operation of Susquehanna SES.

Game, Poultry and Eggs

In addition to the samples discussed above, a total of 8 non-vegetable
food product samples were collected for analysis during this program year.
These included squirrel, deer, duck, poultry and eggs. All samples were

analyzed by gamma spectrometry. Results are contained in Table 18.

Poéassium—&ﬁ, a naturally occurring isotope, was found in all the

samples at its expected ranges of activity. Table 3 contains the summarized

’

average, fraction of detectables, and range of radionuclide concentrations.




As expected, the sample of squirrel meat contained high levels of
cesium-137 relative to all other types of food products sampled. These
elevated activities have been reported previously in the annual reports on
the Susquehanna SES REMP and in other sources. (19)  Cesium-137 was
detected in all squirrel meat samples at an average activity of 2.6 pCi/g
(wet). This is consistent with previously reported values. Since it is
present in global fallout, the occasional detection of cesium-137 in
environmental media is not unusual. The comparatively high levels in
squirrel meat apparently result from high concentration factors in the
components of the squirrel's diet. Detectable levels of cesium-137 were
found in the deer samples, at the mean level of 0.23 pCi/g (wet). No other
man-made nuclides were detected in any of the samples of food product

analyzed.

There is no indication of the presence of any radionuclide in these

food products attributed to the operation of Susquehanna SES.

L. CALCULATED DOSE TO THE MAXIMALLY EXPOSED INDIVIDUAL

As shown from the discussion above the only radioactivity detected
in the environment from the operation of Susquehanna SES was in the surface
water pathway. Specifically, slight amounts of radioactivity were detected
in the composite sampler on the station discharge line (657), in some algae
samples collected from the Susquehanna river downstream of the discharge and
in some sediment samples collected from the Susquehanna river downstream of
the plant. To judge the impact of these observations the hypothetical dose

to the maximally exposed individual is calculated from both surface water

and sediment. IV-19



Surface Water

The dose contribution received by the hypothetical maximally exposed
individual from the radioactivity found in the surface water samples was
determined using the methodology in the Susquehanna SES Offsite Dose Calcu-
lation Manual (ODCM). (25) To use the methodology expressed in the ODCM,
the total activity released must be estimated. As all positively detected
surface water radioactivity attributed tp Susquehanna SES operation was
found in the discharge line composite sampler (657), the total activity of
H-3, Cr-51, Mn-54, Co-58, Co-60, and Zn-65 released was estimated by
multiplying the mean detected concentrations by the total volume of water
that passed through the discharge line during the one year reporting period.
The total amount of water was estimated by assuming a discharge rate of
10,000 gallons per minute for the entire year. The mean or average
concentrations of Cr-51, Mn-54, Co-60 a}d Zn-65 are found in Table 3.

The net mean activity of H-3 was determined by subtracting the average
surface water control value (113 pCi/liter) from the average value of the
discharge line (595 pCi/liter). The mean activity of Co-58 released was
estimated by multiplying the Co-60 activity by the Co-58/Co-60 ratio found

in the indicator algae samples. The hypothetical maximally exposed
individual is a child. The whole body was the organ that had the highest
percent of the applicable limit. The total whole body dose is conservatively
calculated to be 0.00534 mrem or 0.089% of the 6 mrem limit (as expressed

in 10CFR 50 Appendix 1) and an even smaller percentage of theznormally

occurring ingestion dose from background radioactivity.




Shoreline Sediment

A hypothetical dose to a person from the radioactivity found in the
shoreline sediment was calculated using the methodology found in Regulatory
Guide 1.109. The assumption was made that the individual was exposed to
shoreline sediment containing Mn-54, Co-58 and Co-60 at the mean detected
concentrations as listed in Table 3 for 67 hours per year. A shore-width
factor of 0.2 was used to describe the geomet;y of the exposure. " The whole
body was the organ that had the highest percent of the applicable limit.

The hypothetical total whole body dose is conservatively calculated to be
0.00526 mrem or 0.088% of the 6 mrem limit (as expressed in 10bFR 50
Appendix I). The hypothetical skin dose was 0.00636 mrem. These values are
‘well below the expected dose from exposure to naturally occurring radioactive

materials.
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DEVIATIONS FROM THE PROGRAM 1985

The required analysis sensitivities were met throughout the year. The

program sampling schedule was adhered to, except as discussed below.

TLDs at locations 7F1 and 1456 were vandalized during the year. The
poles and TLDs were destroyed at locations 1A1, 6A3 and 8D2. These devia-
tions are noted in Table 5. See PROGRAM CHANGES for new locations for 6A3
and 8D2. The entire residence was razed at location 1A1. It was decided
that the TLD located nearby at 16A2 was adequate for monitoring in this

community.

The time proportional surface water automatic composite samplers at
locations 656, 657 and 12H2 RAW malfunctioned infrequently during the year.
These deviations are noted in Table 6. Corrective actions were completed
prior to the end of the next sampling period. These samplers are not flow

proportional.

The pump for ground (well) water location 452 was temporarily out
of service in November. Location 355 is closed down seasonally from November

through April. These deviations are noted in Table 10.

Various air samplers malfunctioned infrequently during the year.
These deviations are noted in Table 11. Corrective actions were completed

prior to*the end of the next sampling period.
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PROGRAM CHANGES - 1985

Changes to the REMP were made in 1985 to provide more uniformity in
the analysis performed. These changes are noted.

1.

2.

Surface Water - Iodine-131 analysis at locations 656 and 657 was
changed from weekly to monthly.

Drinking Water - Iodine-131 analysis at locations 12H2 Raw and 12H2
Treated was changed from weekly to monthly.

Various sampling locations were added, deleted, moved or given a new
code as noted below.

1.

Surface Water - Locations 1D5 and 13E1 were discontinued from the
sampling program. Location 1D5 was a redundant up-river location
which is sufficiently monitored by locations 1D3, 558 and 6S6.
Location 13E1 is not a good indicator location as it is beyond the
influence of any aquatic discharge from the plant.

Drinking Water - Location 12F3 treated was deleted. The ground
(well) water location 12F3 was retained to monitor Berwick water.

Milk - The goat milk location 8D1 was discontinued after the goat
milking operation was discontinued in May.

Pasture Grass - Location 8D1 was discontinued after the goat milking
operation was discontinued in May.

TLDs - Location 1A1, 8D2 and 6A3 were destroyed during the second,
second and fourth quarters, respectively. New nearby locations
were begun the fourth quarter for 8D2 at 8D3 and for 6A3 at 6A4.

- After a careful review of aerial photos and site survey maps,
it was discovered that three TLDs were actually located in
adjoining sectors. Location 751 became 658, location 753
became 659 and location 1553 became 1652 beginning the third
quarter.

- Location 751/658 is a 12KV pole no. 44316/N34036, not a 230KV
Tower.

- Two new locations were added at the third quarter due to the
above code changes. They are locations 756 and 1555.

- Six new locations were added during the third and fourth
quarters to better characterize the radiation environment.
These locations are 1052, 13S4, 1355 (third quarter) and 14S6,
7A2, 8A2 (fourth quarter).

- Location 12G4 became the Naus residence in August.
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VII. LAND USE CENSUS

The USNRC Branch Technical Position on "An Acceptable Radiological
Environmental Monitoring Program" (November 1979, Revision 1), states that
"a census shall be conducted annually during the growing season to determine
the location of the nearest milk animal and nearest garden greater than 50
square meters (500 sq. ft.) producing broad leaf vegetation in each of the
16 meteorological sectors within a distance of 8 km (5 miles)." To comply
with this requirement, a land—use/survey was conducted for the Susquehanna
SES during the period June 26, 1985 through August 8, 1985. The closest
garden (greater than 50 square meters, producing broad leaf vegetation) and
residence in each radial sector was determined and all dairy animals within

five (5) miles were identified.

Table 4 lists the nearest dairy animals, the nearest garden and
residence in each sector identified during the survey. These land-use
parameters are used in the assessment of potential radiological doses to

individuals and populations of the stated regions.
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TABLE 4
(Page 1 of 2)

Nearest residence, garden, and dairy animal in each of the 16 meteorological sectors within a “5-mile
radius of the Susquehanna Steam Electric Station, 1985.

Sector Direction Nearest Residence Nearest Garden Nearest Dairy Animal
Name Distance Name Distance Name Distance
1 N == 1.33 mi -- 1.62 mi - >5.0 mi
2 NNE -- 0.93 mi -- 1.10 mi - >5.0 mi
3 NE - 2.33 mi -- 2.33 mi - >5.0 mi
4 ENE - . 2,12 mi -- 2.28 mi - 2,7 mi
5 E -- 1.40 mi - 1.40 mi - 4.5 mi
6 ESE -- 0.54 mi - 2.05 mi - 2.4 mi
7. SE - 0.38 mi == 0.57 mi - 2.6 mi
8 SSE - 0.66 mi - 0.66 mi - 3.5 mi
9 S « == 1.10 mi -- 1.10 mi - 2.4 mi
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TABLE 4
(Page 2 of 2

13

Sector Direction Nearest Residence Nearest Garden Nearest Dairy Animal
Name Distance Name Distance Name Distance
10 SSW == 1.24 mi - 1.24 mi == 3.0 mi
11 SW - 1.48 mi - 1.48 mi - >5.0 mi
12 WSW == 1.16 mi - 1.16 mi == 1.7 mi
W -= 0.76 mi - 1.47 mi == 5.0 mi
14 WNW - 0.71 mi == 0.71 mi == 1.8 mi
15 NW == 0.86 mi == 1.90 mi == >5.0 mi
16 NNW - 0.65 mi == 2.33 mi -- 4.2 mi




VIII. CONCLUSIONS

Results of the 1985 Radiological Environmental Monitoring Program for
the Susquehanna SES Nuclear Station have been presented. Generally, the
results were as expected for normal environmental samples. Naturally
occurring activity was observed in the usual sample media at the expected
magnitude.

A few man-made isotopes, in particular cesium-137, were also observed
in a variety of sample types. These were also generally present at the
anticipated concentrations and are attributable to long-term fallout from
atmospheric nuclear weapons tests. A recurring detection of low levels of
1-131 in surface water samples was noted. The absence of recent atmospheric
testing rules out fallout as a source because of the short half-life of this
isotope. However, the pattern of detection is such that plant operations
are not implicated.

The program detected plant related radioactivity at very low levels
in the composite sampler on the station discharge line, in some downstream
algae samples and in some downstream sediment samples. These results
support the results reported in the Semiannual Effluent and Waste Disposal
reports for Susquehanna SES for 1985. (23 and 24)

The resulting conservatively calculated radiation doses to a hypothet-
jically exposed individual were 5.3 E-3 mrem .whole body from the surface water
pathway and 5.3 E-3 mrem from the shoreline sediment. These doses are
insignificant as they are only a small fraction of observed variétion in
local natural background. The calculated doses are well below 10 CFR 50
Appendix I design objectives and will not result in observable effects on

the ecosystem or the public.
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TABLE 3
SUMMARY OF DATA FOR THE SSES OPERATIONAL RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM - 1985

Name of Facility: Susquehanna Steam Electric Station

Location of Facility: Luzerne County, Pennsylvania
Reporting Period: 2 January 1985 to January 7, 1986
(Page 1 of 12)

PRSPy

. ANALYSTS AND TLOWER LINIT ] NUMBER UF
MEDIUM OR PATHWAY TOTAL NUMBER OF ALL INDICATOR LOCATIONS LOCATION WITH HIGHEST MEAN CONTROL LOCATION NONROUTINE
SAMPLED OF ANALYSES  DETECTION FEAN (T) NAFE FEAN(F)(2) MEAN(F)(2) REPORTED
(UNIT OF MEASUREMENT) PERFORMED (LLD) (1) {RANGE) DISTANCE AND DIRECTION (RANGE) (RANGE) MEASUREMENTS
Direct Radiation TLD 269 - 0.20(2417241) Station 952 0.26(8/8) 0.19(28/28) 0
mR/day (0.16-0.28) 0.2 miles § (0.25-0.28) (0.12-0.23)
atatign 1183
3 miles SW
Fish Gamma Spec 17
(pCi/kg (wet)) -40 - 3650(11/11) Station 2H 3720(6/6) 3720(6/6) 0
(3000-4500) 30 miles NNE (3400-3900) (3400-3900)
Cs-134 130 LLD LLD
Cs-137 150 11(2/11) Station IND 13(1/7) 9.5(2/6) 0
(9-13) 0.9-1.4 miles ESE - (7-12)

Co-58 130 LLD LLD

Co-60 130 LLD LLD

Fe-59 260 LLD LLD

Mn-54 130 LLD LLD

In-65 260 LLD LLD

Gross Beta 17 - 5640(11/11) Station 2H 6770(6/6) 6770(6/6) 0

Note: See footnotes at end of table.

(3000-7800)

30 miles NNE

(5600-7900)

(5600-7900)
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TABLE 3
SUMMARY OF DATA FOR THE SSES OPERATIONAL RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM -~ 1985

Name of Facility: Susquehanna Steam Electric Station
Location of Facility: Luzerne County, Pennsylvania

Reporting Period: 2 January 1985 to January 7, 1986
(Page 2 of 12)

ANALYSIS AND  LOWER LIMIT NUMBER OF
MEDIUM OR PATHWAY TOTAL NUMBER OF ALL INDICATOR LOCATIONS LOCATION WITH HIGHEST MEAN CONTROL LOCATION NONROUTINE
SAMPLED OF ANALYSES DETECTION MEAN () NAME FEAN(f)(2) MEAN(F)(2) REPORTED
(UNIT OF MEASUREMENT) PERFORMED (LLo) (1) (RANGE) DISTANCE AND OIRECTION (RANGE) (RANGE) MEASUREMENTS
Sediment Gamma Spec 15
(pCi/kg (dry)) K-40 - 13200(11/11) Station 78 17300(3/3) 12500(4/4) 0
- (7700-19000) 1.2 miles SE (17000-18000) (9100-15000)
Be-7 - 990(5/11) Section 78 1080(3/3) 750(3/4) 0
{300-1700) 1.2 miles SE (700-1700) {330-960)
Cs-137 180 150(9/11) Station 78 290(3/3) 210(3/4) 0
(40-380) 1.2 miles SE (220-380) (180-250)
Mn-54 - 290(3/11) Station 12F 380(2/2) LLD 0
(30-730) 6.9 miles WSW (30-730)
Ra-226 - 1900(10/11) Station 78 2600(3/3) 2100{4/4) 0
(1200-2800) 1.2 miles SE (2400-2800) (1700-2800)
Co-60 - 420(1/11) Station 12F 420(1/2) LLD 0
- On Site ENE -
Th-228 - 1290(11/11) Station 78 1800(3/3) 1400(4/4) 0
(720-2000) 1.2 miles SE 1500-2000 (1100-1600)
Gross Alpha 15 11050(8/11) Station 78 15300(3/3) 12400(4/4) 0
{5600-17000) 1.2 miles SE (14000-17000) 7600-16000
Gross Beta 15 25600(11/11) Station 78 32300(3/3) 29500(4/4) 0
{15000-39000) 1.2 miles SE (20000-39000) (23000-35000)
Co-58 150(1/11) Station 12F 150(1/2) LLD 0
- On Site ENE -

Note: See footnotes at end of table.




TABLE 3
SUMMARY OF DATA FOR THE SSES OPERATIONAL RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM - 1985

Name of Facility: Susquehanna Steam Electric Station
Location of Facility: Luzerne County, Pennsylvania

2 January 1985 to January 7, 1986

Reporting Period:
(Page 3 of 12)

ANALYSIS AND  LOWER LTHIT NUMBEK OF
MEDIUM OR PATHWAY TOTAL NUMBER OF ALL INDICATOR LOCATIONS LOCATION WITH HIGHEST MEAN CONTROL LOCATION NONROUTINE
SAMPLED OF ANALYSES  DETECTION MEAN (1) NAME MEAN(£)(2) MEAN(F)(2) REPORTED
(UNIT OF MEASUREMENT) PERFORMED (LLp) (1) (RANGE) DISTANCE AND DIRECTION (RANGE) (RANGE) MEASUREMENTS
Surface Water Gamma Spec 125
(pCi/g) Ba-140 60 LLD LLD 0
Co-58 15 LLD LLo
Co-60 15 4.3(2/83) Station 6S7 4.3(2/13) LLD 0
(2.4-6.1) Discharge (2.4-6.1)
Cr-51 - 98(1/83) Station 6S7 98(1/13) LLD 0
- Discharge -
Cs-134 15 LLD LLD
oy
ﬁ< Cs-137 18 4.6(2/83) Station LTAW 4.6(2/14) 4.0(1/42) 0
w (3.1-6.1) 0.8 miles NE (3.1-6.1) -
Fe-59 30 LLD LLo
K-40 - 57(10/83) Station 12H1 93(3/13) 49(5/42) 0
(17-230) 26 miles WSW {24-230) (23-98)
LA-140 15 LLD - LLO
Mn-54 15 4.6(1/83) Station 657 4.6(2/13) LLD 0
-~ (1.6-7.5) Discharge (1.6-7.5)
Th:228 - 27(1/83) Station LTAW 27(1/14) LLD 0
- 0.8 miles NE -
Nb-95 15 LLD LLo
In-65 30 4.6(1/83) Station 6S7 4.6(1/13) LLo
- Discharae -
Zr-95 30 LLD LLD
I-131 125 2 0.22(7/83) Station 6S5 0.29(2/16) 0.24(5/42) 0
(0.12-0.42) 0.9 miles ESE (0.16-0.42) (0.12-0.40)
Gross Alpha 125 2 1.8(10/83) Station 1262 2.4(2/14) 1.5(2/42; 0
(1.3-2.4) 17 miles WSW (2.4) (1.1-1.9
Gross Beta 125 4 4,4(82/83) Station 6S7 8.6§13/13) 2.9540/42) 0
Note: (1.4-15) Discharge (3.5-12) (1.4-6.7)
Tritium 125 2000 220(71/83) Station 657 594(13/13) 112(32/42) 0
See footnotes at end of table. (66-2600) Discharge (110-2600) 164-180)

. _____________________________________________________




t-X1I

TABLE 3
SUMMARY OF DATA FOR THE SSES OPERATIONAL RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM - 1985

Name of Facility: Susquehanna Steam Electric Station
Location of Facility: Luzerne County, Pennsylvania

Reporting Period: 2 January 1985 to January 7, 1986
(Page 4 of 12) "

ANACYSTS ANU LOWER LIWIT NOMBER OF
MEDIUM OR PATHWAY TOTAL NUMBER OF ALL INDICATOR LOCATIONS LOCATION WITH HIGHEST MEAN CONTROL LOCATION NONROUTINE
SAMPLED OF ANALYSES DETECTION MEAN (1) NAME MEAN(£)(2) MEAN(f)(2) REPORTED
{(UNIT OF MEASUREMENT) PERFORMED (LLD) (1) (RANGE) DISTANCE AND DIRECTION (RANGE) (RANGE) MEASUREMENTS
Hell Water Gamma Spec 102
{pCi/g) Ba-140 60 LLD LLD 0
Co-58 15 LLD LLD
Co-60 15 LLD LLO
Cs-134 15 LLD LLD
Cs-137 18 4.3(2/89) Station 256 4.9(1/14) LLD 0
(3.6-4.9) 0.9 miles NNE -
Fe-59 30 LLD - LLD
K-40 - 33(13/89) Station 12F3 71(1/13) 71(1/13) 6
(22-51) 5.2 miles WSH - -
La-140 15 LLD LLD
Mn-54 15 LLD LLD
Nb-95 15 LLD LLD
In-65 30 LLD LLD
Ir-95 30 LLD LLO
Th-228 - 25(1/89) Station 256 25(f/14) LLD 0
- 0.9 miles NNE -
Gross Alpha 102 - 1.9(8/89) Station 452 4.2(2/14) LLD 0
(0.69-5.0) 0.5 miles ENE (3.5-5.0)
Gross Beta 102 - 2.2(54/89) Station 15A4 4.1(13/13) 1.8(12-13) 0
(0.86-5.7) 0.9 miles NW (2.2-5.7) (0.79-3.3)
Tritium 102 2000 " 116(7/189) Station 452 125(10/14) 109(12/13) 0
{60-280) 0.5 miles ENE (60-240) (78-230)

hY

Note: See footnotes at end of table.
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‘ TABLE 3
SUMMARY OF DATA FOR THE SSES OPERATIONAL RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM - 198%

Name of Facility: Susquehanna Steam Electric Station
Location of Facility: Luzerne County, Pennsylvania

Reporting Period: 2 January 1985 to January 7, 1986
(Page 5 of 12) )

ANALYSTS AND LOWER TIMIT NUMBER OF
MEDIUM OR PATHWAY TOTAL NUMBER OF ALL INDICATOR LOCATIONS LOCATION WITH HIGHEST MEAN CONTROL LOCATION NONROUTINE
SAMPLED OF ANALYSES DETECTION FEAN (1) NAME VEAN(F)(2) MEAN(f)(2) REPORTED
(UNIT OF MEASUREMENT) PERFORMED (LLD) (1) (RANGE) DISTANCE AND DIRECTION (RANGE) {RANGE) MEASUREMENTS
Potable Hater Gamma Spec 26
(pCi/g) Ba-140 60 Lo Only Indicator 0
Stations sampled
Co-58 15 LLo - for this
medium.
Co-60 15 LLD
Cs-134 15 LLD
Cs-137 18 2.9(1/26) Station 12H2 Treated 2.9(1/13) 0
- 26 miles WSW
Fe-59 30 LLD
K-40 - 43(4/26) Station 12H2 Raw 78(1/13) 0
(25-78) 26 miles WSW -
La-140 15 LLD
Mn-54 15 .o
Nb-95 15 LLD
Zn-65 30 LLD
Ir-95 30 LLD
I-131 26 1.0 LLD
Gross Alpha 26 - 1.2(4/26) Station 12H2 Raw 1.2(3/13) 0
(1.1-1.3) 26 miles WSW (1.1-1.3)
Gross Beta 26 - 2.4(26/26) Station 12H2 Raw 2.5(14/13) 0
(1.5-3.4) 26 miles WSW (1.8-3.4)
Tritium 26 2000 102(15/26) Station 12H2 Raw 104(7-13) 0
(59-150) 26 miles WSH (59-130)

Controlidrinkinq water stations are the same as the surface water control stations. This is because there are no public upstream drinking water
facilities.

Note: See footnotes at end of table.




9-XI

TABLE 3
SUMMARY OF DATA FOR THE SSES OPERATIONAL RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM - 1985

Name of Facility: Susquehanna Steam Electric Station
Location of Facility: Luzerne County, Pennsylvania

Reporting Period: 2 January 1985 to January 7, 1986
(Page 6 of 12)

ANALYSIS AND  LOWeR LIMIT B ROMBER OF
MEDIUM OR PATHWAY TOTAL NUMBER OF ALL INDICATOR LOCATIONS LOCATION WITH HIGHEST MEAN CONTROL LOCATION NONROUTINE
SAMPLED OF ANALYSES DETECTION MEAR (1) NAME FEAN(f)(2) MEAN(F)(2) REPORTED
(UNIT OF MEASUREMENT) PERFORMED (LLD) (1) (RANGE) DISTANCE AND DIRECTION (RANGE) (RANGE) MEASUREMENTS
Precipitation Gross Alpha 44 - 0.61(1/35) Station 761 0.93(1/5) 0.93(1/9) 0
(pCi/2) - 14 miles SE - -
Gross Beta 44 - 2.5(35/35) Station 1261 3.4(4/4) 3.4(9/9). 0
(1.3-4.8) 1.5 miles WSH (2.5-4.3) (1.6-7.3)
Tritium 44 2000 116(30/35) Station 1152 150(4/4) 114(6/9) 0
(53-210) 0.4 miles SW (120-180) (82-180)
Gamma Spec 44
Be-7 - 47(15/35) Station 102 110(1/4) 52(4/9) 0
(24-110) 4 miles N - (37-70)
Ba-140 60 LLD LLD
Co-58 15 LLD LLD
Co-60 15 LLD LLD
Cs-134 15 LLD LLD
Cs-137 18 3.4(1/35) Station 11S2 3.4(1/4) LLD 0
- 0.4 miles SHW . -
Fe-59 30 LLD LLo
K-40 - 22(3/35) Station 761 48(1/5) 45(2/9) 0
(21-23) 14 miles SE - (41-48)
La-140 15 LLD LLo
Nb-95 15 LLD LLD
In-65 30 wo LLD
Ir-95 30 LLD LLD
Mn-54 15 LLD LLo
Th-228 - 20(4/35 Station 981 29(1/5) LLD 0
(8.9-29 1.3 miles S -
Note: See footnotes at end of table.
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TABLE 3
SUMMARY OF DATA FOR THE SSES OPERATIONAL RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM - 1985

Name of Facility: Susquehanna Steam Electric Station
Location of Facility: Luzerne County, Pennsylvania

Reporting Period: 2 January 1985 to January 7, 1986
(Page 7 of 12)

ANALYSIS AND  LOWER LINMIT NUMBER OF
MEDIUM OR PATHWAY TOTAL NUMBER oF ALL INDICATOR LOCATIONS LOCATION WITH HIGHEST MEAN CONTROL LOCATION NONROUTINE
SAMPLED OF ANALYSES DETECTION — FEAN (T) NAFE FEAN()(2) MEAN(f)(2)  REPORTED
(UNIT OF MEASUREMENT) PERFORMED (LLD) (1) (RANGE) DISTANCE AND DIRECTION (RANGE) {RANGE) MEASUREMENTS
Air Particulates Gamma Spec 44
(E-03 pCi/m3) " Be-7 - 76(32/32) Station 554 82(4/4) 68(12/12) 0
(61-95) 0.8 miles E (65-86) (53-88)
Cs-134 50 LLD LLo
Cs-137 60 0.27(1/32) Station 252 0.27(1/32) 0.19(2/12) 0
. - 0.9 miles NNE - (0.15-0.22)
K-40 - 4.4(19/32) Station 252 ! 5.6(2/4) 3.5(6/12) 0
(1.5-11) 0.9 miles NNE (2.6-8.6) (2.5-5.1)
. Gross Alpha 44 - 4l0(32/32) Station 12G1 4.3(4/4) 3.6(12/12) 0
{2.5-5.8) 15 miles WSW - (3.1-5.0) (0.9-5.0)
Gross Beta 565 10 16.3(409/409) Station 7H1 16.8(53/53) 16.3(156/156) 0
(7.6-32.0) 47 miles SE (3.3-30.0) (3.3-36.0)
Air lodine I-131 565 0.07 LLD LLD 0
(pCi/m3)
Mitk 1-131 144 1.0 Lo LLD 0
(pCi/2)
Gross Beta 144 - 7.3(110/122) Station 12B3 14.6(13/13) 9.2(22/22) 0
Minus K-40 (2.5-26) 2 miles WSW (6.1-26) (5.3-14)
Gamma Spec 144
Ba-140 15 LLo LLD 0
K-40 - 1350(122/122) Station 13E3 1430(23/23) 1320(22/22) 0
(1070-1630) 5 miles W {1270-1590) {1120-1460)
Cs-134 15 LLD LLD
Cs-137 18 4,8(2/122) Station 1001 4.9(1/23) 4.4(3/22) 0
(4.7-4.9) 3 miles SSW - (3.3-5.4)
La-140 - LLD LLD

Note: See footnotes at end of table.




TABLE 3

SUMMARY OF DATA FOR THE SSES OPERATIONAL RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM - 1985

Name of Facility: Susquehanna Steam Electric Station

Location of Facility: Luzerne County, Pennsylvania

Reporting Period:

(Page 8 of 12)

2 January 1985 to January 7, 1986

ANALYSTS AND TOWER LIMIT

MEDIUM OR PATHWAY TOTAL NUMBER OF

ALL INDICATOR LOCATIONS

LOCATION WITH HIGHEST MEAN

NUMBER OF
CONTROL LOCATION NONROUTINE

SAMPLED OF ANALYSES OETECTION MEAN (T) NAME FMEAN(f)(2) MEAN(f)(2) REPORTED
(UNIT OF MEASUREMENT) PERFORMED (LLD) (1) (RANGE) DISTANCE AND OIRECTION (RANGE) (RANGE) MEASUREMENTS
Pasture Grass Gamma Spec 14
(pCi/kg (wet)) Cs-137 80 LLD Only Indicator
stations sampled
for this
K-40 - 6700(14/14) Station 15A1 7050(13/13) 0
—_ (1700-30000) 0.9 miles NW (1700-30000)
><
éo Be-7 - 4300(14/14) Section 8D1 7100(1/1) 0
(260-21000) 3.2 miles SSE - :
Ba-140 - LLD
Co-58 - LLD
Co-60 - LLo
Cs-134 60 LLD
Fe-59 - LLD
I-131 60 LLD
La-140 - LLD
Nb-95 - LLD
Mn-54 - LLD
In-65 - LLD
Ir-95 - LLD

Note: See footnotes at end of table.
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TABLE 3
SUMMARY OF DATA FOR THE SSES OPERATIONAL RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM - 1985
Name of Facility: Susquehanna Steam Electric Station
Location of Facility: Luzerne County, Pennsylvania
Reporting Period: 2 January 1985 to January 7, 1986
(Page 9 of 12)
ANALYSTS ARD TOWER TTINMIT NUFBER OF
MEDIUM OR PATHHWAY TOTAL NUMBER OF ALL INDICATOR LOCATIONS LOCATION WITH HIGHEST MEAN CONTROL LOCATION NONROUTINE
SAMPLED OF ANALYSES DETECTION MEAR (T} NAFE FEAN(f)(2) MEAN(F)(2) REPORTED
(UNIT OF MEASUREMENT) PERFORMED (LLD) (1) (RANGE) DISTANCE AND DIRECTION (RANGE) (RANGE) MEASUREMENTS
Food Products Gamma Spec 50
(pCi/kg (wet)) Cs-137 80 20(3/45) Station 782 34(1/3) LLD 0
(10-34) 1.5 miles SE -
K-40 - 4000(44/45) Station 1281 9300 (1/1) 2800(5/5) 0
(1000-9300) 1.3 miles WSW - (1500-3900)
Be-7 - 290(19/45) Section 7B2 630(1/3) LLD 0
(120-630) 1.5 miles SE -
Ba-140 ) - LLD LLD
Co-58 - LLD LLD
Co-60 - LLD LLD
Cs-134 60 LLD LLD
Fe-59 - LLD LLD
i-131 60 LLD LLD
La-140 - LLD ] LLD
Hb-95 - LLD LLD
Mn-54 - LLD LLD
In-65 - LLD LLD
Ir-95 - LLD . LLD

Note: See footnotes ;t end of table.
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TABLE 3
SUMMARY OF DATA FOR THE SSES OPERATIONAL RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM - 1985

Name of Facility: Susquehanna Steam Electric Station
Location of Facility: Luzerne County, Pennsylvania

Reporting Period: 2 January 1985 to January 7, 1986
(Page 10 of 12)

ANALYSTS AND LOWER LIMIT NUMBER OF
MEDIUM OR PATHWAY TOTAL NUMBER OF ALL INDICATOR LOCATIONS LOCATION WITH HIGHEST MEAN CONTROL LOCATION NONROUTINE
SAMPLED OF ANALYSES  DETECTION MEAN (1) NAFE FEAN(F)(2) MEAN(F)(2) REPORTED
{UNIT OF MEASUREMENT) PERFORMED (LLD) (1) (RANGE) DISTANCE AND DIRECTION (RANGE) (RANGE) MEASUREMENTS
Algae Gamma Spec 32
(pCi/kg (dry)) K-40 - 12100(13/13) Station AG4 157000(6/6) 10600(19/19) 0
(7500-21000) 0.9 miles ESE (13000-21000) (1500-17000)
Cs-137 - 220(5/13) Station AG4 280(3/6) 220(3/19) 0
(120-430) 0.9 miles ESE (140-430) (190-250)
1-131 - 550(5/13) Section AG2 7000(2/3) 1800(11/19) 0
(270-890) 14 miles NE (2100-12000) (190-12000)
Be-7 - 5200 (11/13) Station AG2 9300(3/3) 6600(17/19) 0
(680-10000) 14 miles ne (3800-13000) (700-13000)
Mn-54 - 550(2/13) Station AG4 690(1/6) LLD 0
(400-690) 0.9 miles ESE -
Co-58 - 430(1/13) Section AG4 430(1/6) LLD 0
- 0.9 miles ESE -
Co-60 - 490(2/13) Station AG4 740(1/6) LLo 0
(250-740) 0.9 miles ESE -
Ra-226 - 3200(1/13) Station AG6 3200(1/7) 6300(4/19) 0
- 0.9 miles ESE - (3300-9500)
Th-228 - 880(10/13) Station AG3 1600(3/6) 1150(8/19 0
(570-1300 0.8 miles E {1100-2000) {620-2000
Note: See footnotes at end of table.
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TABLE 3
SUMMARY OF DATA FOR THE SSES OPERATIONAL RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM - 1985

Name of Facility: Susquehanna Steam Electric Station
Location of Facility: Luzerne County, Pennsylvania

Reporting Period: 2 January 1985 to January 7, 1986
(Page 11 of 12)

ANALYSIS AND TOWER TIMIT NUMBER OF

MEDIUM QR PATHWAY TOTAL NUMBER OF ALL INDICATOR LOCATIONS LOCATION WITH HIGHEST MEAN CONTROL LOCATION NONROUTINE
SAMPLED - OF ANALYSES  DETECTION MEAN (F) NAVE FEAN(F) (2) MEAN(f)(2)  REPORTED
(UNIT OF MEASUREMENT) PERFORMED (LLo) (1) (RANGE) DISTANCE AND DIRECTION (RANGE) (RANGE) MEASUREMENTS
Game, Poultry and Gamma Spec 8
Eggs Cs-137 80 1600(5/8) Station 15S 3900(1/1) Only Indicator 0
(pCi/kg (wet)) (170-3900) 0.5-0.8 miles E - locations sampled
‘ for this medium.
N K-40 - 2800(8/8) Station 2S 3800(1/1) 0
{1100-3800) 0.3-1.0 miles NNE -

Ba-140 - LLD

Co-58 - LLD

Co-60 - LLD

Cs-134 60 LLD 7

Fe-59 - LLD

I-131 60 LLD

La-140 - LLD

Mn-54 - LLD

Nb-95 - LLD

In-65 - LLD

Ir-95 - LLD

Note: See footnotes at end of table.




21-XI

TABLE 3
SUMMARY OF DATA FOR THE SSES OPERATIONAL RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM - 1985

Name of Facility: Susquehanna Steam Electric Station
Location of Facility: Luzerne County, Pennsylvania

Reporting Period: 2 January 1985 to January 7, 1986
) (Page 12 of 12)

ARALYSIS AND  LOWER LIMET NUMBER OF
MEDIUM OR PATHWAY TOTAL HUMBER OF ALL INDICATOR LOCATIONS LOCATION WITH HIGHEST MEAN CONTROL LOCATION NONROUTINE
SAMPLED OF AMALYSES  DETECTION FEAN (1) NRME FEAN(F)(2) MEAN(f)(2) REPORTED
(UNIT OF MEASUREMENT) PERFORMED (LLD) (1) {RANGE) DISTANCE AND DIRECTION (RANGE) (RANGE) MEASUREMENTS
Soil and Vegetation Gamma Spec 30
{pCi/kg (dry)) Cs-137 - 350(16/24) Station 761 1950(2/3) 1050(4/6) 0
(100-950) 14 miles SE (1700-2200) (110-2200)
K-40 - 16000(24/24) Station 302 23700(3/3) 17000(6/6)
{7400-50000) 3.4 miles NE (10000-50000) (8400-30000)
Ra-226 - (2500(12/24) Station 302 5700(2/3) 2000(4/6)
(1400-7700) 3.4 miles NE (3600-7700) (1700-2300)
Th-228 - 1260(16/24) Station 302 3250(2/3) 1180(4/6)
(570-4300) 3.4 miles NE (2200-4300) (1100-1300)
Be-7 - 4100(8/24) Station 1263 10000(1/3) 9950(2/6)

(1)

(?)

(1200-7200)

LLD is lower limit of detection as defined and required in PPal Technical Specifications.

table 19 in this report.

(f) is the ratio of positive results to the number of samples analyzed for the parameter of interest.

15 miles WSW

Also given are the minimum and maximum values of detectable activity during the reporting period (RANGE).

(9900-10000)

Typical LLD values can be found in

Means are of positive results only.
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See foot notes at end of table
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DIRECT RADIATION - THERMOLUMINESCENT DOSIMETRY (12) RESULTS
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See foot notes. at end of table
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TABLE 5
(Page 3 of 3)

DIRECT RADIATION - THERMOLUMINESCENT DOSIMETRY (12) RESULTS
SSES 1985

(A11 results are in mR/day % 2s)

LOCATION QUARTER 1 QUARTER 2 QUARTER 3 QUARTER 4

01/02/85 04/01/85 07/01/85 10/01/85
to to to to
04/04/85 07/03/85 10/03/85 01/03/86

15F1 0.20 = 0,01 0.22 + 0.01(4) 0.20 + 0.01 0.28 + 0.00(4)
1651 0.21 + 0.02 0.20 = 0.01 0.21 £ 0.01 0.21 = 0.02
16A2 0.17 + 0.02 0.20 + 0.05 0.17 £ 0.01 0.17 £ 0.00
1681 0.17 + 0.02 0.20 + 0.00(4) 0.18 % 0.03 0.17 £ 0.02
16F1 0.20 + 0.01 0.20 + 0.01 0.20 * 0.01 0.23 £ 0.02
7H1 0.13 £ 0.00 0.13 £ 0.00 0.12 + 0.01 0.12 + 0.00
Average(6) 0.19 + 0.04 0.20 + 0.05 0.20 + 0.05 0.20 *+ 0.06

(1) TLD and location destroyed; replaced by station 8D3.

(2) TLD Vandalized

23; Location 6A3 moved to 6A4 on 11/12/85.

4 Mean is average of 2 TLD elements.

(5) Mean is average of 3 TLD elements.

(6) Errors of row averages are two standard deviations calculated from

the mean of each. .

(7) Location code was changed to 16S2 July 1985.

(8) Location code was changed to 6S8 July 1985.

(9) Location code was changed to 6S9 July 1985.

(10) New location in October 1985

(11) New location in July 1985

(12) Errors for individual measurements are two standard deviations of the

average of four readings per station.
(13) TLD vandalized in October; reinstalled 10/15/85



TABLE 6
(Page 1 of 5)
GROSS ALPHA, GROSS BETA, TRITIUM, IODINE-131 AND GAMMA* SPECTROMETRY OF WATER
(SURFACE AND DRINKING)
SSES 1985

(Results in pCi/g £ 2 s)

LOCATION COLLECTION PERIOD  Gr-Alpha Gr-Beta H-3 1-131(3) K-40 Ra-226 Th-228 Cs-137 Other
656 01/07/85-02/11/85 LT 2 2.7 £ 1.2 140 £ 40
538 01/14/85-02/11/85 LT 2 3.7+ 1.2 110 = 50
103 01/08/85 71 3.2+ 0.9 89 & 40 i :
657 01/07/85-02/11/85(5a) LT 2 9.7 £ 1.8 320 + 40 Cr-51 98 + 58
655 01/14/85-02/11/85 LT 2 3.0 1.2 LT 50 78 t 64
12r1 01/08/85 L7 1 1.8 £ 0.7 8l ¢ 41
1262 01/08/85 LT 2 4.2+ 1.0 160 + 30 .
1211 01/07/85-02/11/85 LT 2 15 2 89 & 46 25121
LTAW 01/08/85 LT 2 3.9 1.0 130 £ 40 . 31225
LTAW Dup. 01/08/85 LT 2 4.2+ 1.1 140 £ 40
12H2 R 1} 01/07/85-02/11/85(6a) LT 1 2.0 £ 0.8 130 + 40
12H2 T(1 01/07/85-02/11/85 71 2.2t 0.8 130 & 40
> 656 02/11/85-03/11/85 LT 1 2.4 £ 0.8 140 + 50 LT 0.5(2) 23 £ 25
T 558 02/19/85-03/11/85 LT 0.9 3.2 % 0.8 150 £ 50 LT 0.5(2) 98 & 68
& 103 02/12/85 LT 2 3.2+ 1.3 100 + 40
657 02/11/85-03/11/85 LT 2 6.8 1.2 110 + 40 LT 0.5{2;
655 02/19/85-03/11/85 LTl 3.0 0.8 LT 50 LT 0.4(2
12F1 02/12/85 LT 2 3.8+ 1.3 74 £ 41
1262 02/12/85 LT 2 10 22 190 £ 40
1211 02/11/85-03/11/85 71 2.8+0.8 90 £ 44 LT 0.2(2) 230 £ 50
LTAW 02/12/85 LT 2 5.8 +1.5 99 & 40 6.1 £ 3.8
12F1 Split 02/12/85 LT 2 2.9%1.2 96 & 38
12H2 R 02/11/85-03/11/85 LTl 2.810.8 110 £ 40 LT 0.5(2) 78 t 58
12H2 T 02/11/85-03/11/85 71 2.4+ 0.8 150 £ 40 LT 0.5(2)
656 03/11/85-04/08/85 LT 0.8 6.7 1.0 110 + 50
558 03/18/85-04/08/85 LT 0.9 2.0 0.8 99 t 40 L7 0.2(2) 62 £ 37
103 03/12/85 LT 1 4.3+ 0.9 84 & 48 LT 0.2(2)
657 03/11/85-04/08/85 LTl 4.1 + 0.9 380 £ 50
655 03/18/85-04/08/85 LT 0.9 2.2 ¢0.8 LT 50
12F1 03/12/85 LT 0.9 3.6 £ 0.8 110 £ 40 LT 0.2(2)
1262 03/12/85 24x1.5 6.2%1.1 140 £ 50 LT 0.3(2) 38 £ 33
12H1 03/11/85-04/08/85 T 1 1.5 £ 0.7 120 + 50
LTAW 03/12/85 L7l 4.3 1.0 140 1 40 LT 0.2{2;
1262 Split 03/12/85 24315 7.3%1.1 180 + 40 LT 0.2(2
12H2 R 03/11/85-04/08/85 L1.0.9 1.9 £ 0.7 68 1 31
1202 T 03/11/85-04/08/85 LT 1 1.8 £ 0.7 100 £ 40

See fodtnotes at end of table.




§-IX

GROSS ALPHA, GROSS BETA, TRITIUM, IODINE-131 AND GAMMA* SPECTROMETRY OF WATER

TABLE 6
(Page 2 of 5)
(SURFACE AND DRINKING)
SSES 1985
(Results in pCi/L £ 2 s)

LOCATION COLLECTION PERIOD Gr-Alpha Gr-Beta H-3 1-131(3) K-40 Ra-226 Th-228 Cs-137 Other

656 04/08/85-05/13/85 LT 1 1.4 ¢ 0.8 120 £ 50 34.2 23

558 04/15/85-05/13/85 LT 1 1.4 £ 0.8 100 £ 40 4.0 £ 3.6

103 04/09/85 LT 2 1.7 £ 0.7 80 ¢ 45

6S7 04/08/85-05/13/85 LT 2 3.5% 1.0 370 £ 50 44 t 26

6S5 04/15/85-05/13/85 Tl 1.5 ¢+ 0.8 150 + 50

12F1 04/09/85 LT 1 1.8 £ 0.7 . 120 + 40

1262 04/09/85 LT 0.8, 1.4 £ 0.7 120 + 40 17 £ 19

1211 04/08/85-05/13/85 (71 LT 1 120 + 40

LTAW 04/09/85 LT 2 4.5 ¢ 1.1 230 £ 50

558 Dup. 04/15/85-05/13/85 LT 1 LT 1 94 £ 43

1262 Split 04/09/85 LT 0.8 2.3t0.8 120 + 40

12H1 Split 04/08/85-05/13/85 LT.1 1.8 £ 0.8 100 £ 50

1202 R 04/08/85-05/13/85 LT 2 3.4% 1.0 LT 70

1242 T 04/08/85-05/13/85 LT 1 2.3+0.9 59 + 36 37t 29

656 05/13/85-06/10/85 T 2.310.8 150 + 50 29 t 22

558 05/20/85-06/10/85 LTl 2.6 + 0.9 150 + 50

103 05/14/85 LT 2 LT 1 120 + 40

6S7 05/13/85-06/10/85 2.2:2.1 12%2 1900 + 100 Co-60 6.1 + 2.0
¥n-54 7.5 1 2.0

655 05/20/85-06/10/85 (! 2.6 £ 0.8 140 2 70

12F1 05/14/85 LT 2 2.3%0.9 90 + 42

1262 05/14/85 LT 2 2.1+ 0.8 120 + 40 0.12 £ 0.06

12H1 05/13/85-06/10/85 LT 1 1.8 £ 0.8 380 ¢ 60

LTAW 05/14/85 LT 2 3.4 1.0 89 33

655 Dup. 05/20/85-06/10/85 LT 1 2.5 0.8 66 29

12H2 R 05/13/85-06/10/85 LT 1 2.3 10.8 110 £ 40

12H2 7 05/13/85-06/10/85 LT 1 2.310.8 LT 60

656 06/10/85-07/08/85(4b) LT 2 2.2%1.0 140 1 40

558 06/18/85-07/08/85 LT 2 1.6 + 1.0 99 ¢ 31

103 06/11/85 LT 1 3.110.9 120 £ 30

657 06/10/85-07/08/85 LT 1 4.7 £ 1.4 670 £ 60 Co-60 2.4 £+ 1.3
dn-54 1.6 ¢t 1.7

655 06/18/85-07/08/85 LT 2 2.2 1.0 120 + 50

12F1 06/11/85 LTl 3.31%0.9 130 £ 70

1262 06/11/85 LT 1 3.21%0.9 390 £ 70 *

12H1 06/10/85-07/08/85 LT 2 2.9 £ 0.9 120 £ 40 24 £ 21

LTAW 06/11/85 LT 2 3.3%0.9 290 z 60

§S8 Dup. 06/18/85-07/08/85 LT 2 2.4 1.0 120 & 40

12H2 R 06/10/85-07/08/85 LT 1 1.8 £ 0.9 120 £ 40

12H2 T 06/10/85-07/08/85 LT 0.9 1.5 £ 0.8 75 £ 32

See footnotes at end of table.
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TABLE 6

(Page 3 of 5)
GROSS ALPHA, GROSS BETA, TRITIUM, IODINE-131 AND GAMMA* SPECTROMETRY OF WATER

(SURFACE AND DRINKING)
SSES 1985

(Results in pCi/e ¢ 2.5)

LOCATION COLLECTION PERIOD Gr-Alpha H-3 I-131(3) K-40 Ra-226 Th-228
656 07/08/85-08/12/85(4c) LT 2 2.210.9 140 £ 60

558 07/15/85-08/12/85 tT1 3.4 £ 0.9 140 = 80

103 07/09/85 LT 2 1.7 £ 1.0 130 + 40 LT 0.2

657 07/08/85-08/12/85 LT 3 9.2 % 1.6 420 + 120

655 07/15/85-08/12/85 LT 1 2.7 £ 029 270 £ 80

12F1 07/09/85 LT 2 3.3%1.0 84 ¢ 39

1262 07/09/85 LT 2 3.4+ 1.0 200 £ 40

12H1 07/08/85-08/12/85 L7l 3.2+ 0.9 150 £ 70

LTAW 07/09/85 LT 2 2.7¢1.1 160 £ 70

655 Dup. 07/15/85-08/12/85 LT 1 2.9%0.9 240 £ 70

12H2 R 07/08/85-08/12/85(6b) 1.3 + 0.6 2.5 ¢ 1.0 130 £ 80

1242 T 07/08/85-08/12/85 LT 0.7 2.8 +1.1 130 60 3227
656 08/12/85-09/09/85(4a) LT 1 3.0+ 0.9 LT 90

558 08/19/85-09/09/85 1.1+1.1 2.1%0.8 LT 100 0.16 £ 0.08

103 08/13/85 LT 2 3.7% 1.0 180 ¢ 80

657 08/12/85-09/09/85(5b) 2.1 + 1.4 12 2 230 ¢ 120 0.25 ¢ 0.10 In-65 4.6 % 2.8
6S5 08/19/85-09/09/85 LTl 3.51 1.0 LT 100 36 123
12F1 08/13/85 71 4.4 1.0 210 £ 70

1262 08/13/85 LT 1 4.2 1.0 140 = 70

12H1 08/12/85-09/09/85 L7 1 2.91£0.9 LT 100

LTAW 08/13/85 LT 2 5.0 1.1 340 £ 110

558 Oup. 08/19/85-09/09/85 1.9+1.4 5.81%1.1 LT 100 0.12 + 0.07

12H2 R 08/12/85-09/09/85 1.2+ 1.1 2.5%0.9 LT 100

12H2 T 08/12/85-09/09/85 LT 1 3.1 0.9 LT 100

1242 R Split 08/12/85-09/09/85 LT 1 2.8 £ 0.9 LT 100

656 09/09/85-10/07/85 LT 1 4.1 1.0 93 47 :

558 09/16/85-10/07/85 LT 0.9 2.1 £0.7 LT 90

103 09/10/85 LT 1 3.7+ 1.0 110 60 0.36 £ 0.07

657 09/09/85-10/07/85(5¢c) 1.6 + 1.3 12 * 2 140 + 40

655 09/16/85-10/07/85 LT 1 7.2 % 1.2 120 = 40

12F1 09/10/85 LT 1 4.0 1.0 140 £ 80 0.18 £ 0.08

1262 09/10/85 LT 1 3.7: 1.0 120 £ 70

12H1 09/09/85-10/07/85 1.321.1 3.4+0.9 92 £ 51

LTAW 09/10/85 1.4 £ 1.3 4.8 1.1 150 £ 50

LTAW Split  09/10/85 Tl 2.811.0 140 + 70

6S5 Dup. 09/16/85-10/07/85 71 4.1 £+ 1.0 85 ¢ 52

6S5 Split 09/16/85-10/07/85 LT 2 5.2+ 1.0 LT 70

12H2 R 09/09/85-10/07/85 1.1+1.0 2.710.8 LT 100

1282 T 09/09/85-10/07/85 Tl 3.4 £ 0.9 LT 100

12H2 T Split 09/09/85-10/07/85 1.1+1.1 2.81%0.8 LT 100 25 + 24

See footnotes at end of table.
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TABLE 6
(Page 4 of 5)
GROSS ALPHA, GROSS BETA, TRITIUM, IODINE-131 AND GAMMA* SPECTROMETRY OF WATER
(SURFACE AND DRINKING)
SSES 1985

(Results in pCi/g & 2 s)

LOCATION COLLECTION PERIOD Gr-Alpha Gr-Beta H-3 1-131(3) K-40 Ra-226 Th-228 Cs-137 Other
6S6 10/07/85-11/11/85(4d) LT 2 2.0 £ 0.9 98 & 45

558 10/14/85-11/11/85 LT 2 3.1 1.0 85 ¢ 40

103 10/08/85 LT 1 3.6 £ 0.9 LT 80

657 10/07/85-11/11/85(5d) LT 2 7.9+ 1.3 110 £ 50 0.26 ¢ 0.09

655 10/14/85-11/11/85 LT 2 2.9+0.9 LT 70 0.16 ¢ 0.10

12F1 10/08/85 1.6 + 1.2 3.0+0.8 76 & 42

1262 10/08/85 LT 1 3.1%0.8 78 £ 40

12H1 10/07/85-11/11/85 LT 2 2.3%0.9 79 & 42

LTAW 10/08/85 1.5+1.3 5.1%1.0 140 40

656 Split 10/07/85-11/11/85 LT 2 2.4 £0.9 LT 80

12H2 R 10/07/75-11/11/85 LT 2 2.4 £ 0.9 LT 70

1202 T 10/07/85-11/11/85 LT 2 1.7 £ 0.9 95 % 49

656 11/11/85-12/09/85 LTl 2.1 £ 0.7 64 + 40

558 11/18/85-12/09/85 71 4,5 £ 0.9 LT 50

103 11/12/85 LT 2 2.6 1.0 LT 80 0.15 £ 0.08

657 11/11/85-12/09/85(5¢) LT 2 10 1 240 x 30

655 11/18/85-12/09/85 LT 0.9 2.9 £ 0.7 74 + 44

12F1 11/12/85 71 3.8 £0.9 LT 70

1262 11/12/85 LT 2 2.6 £ 0.9 120 £ 50 0.21 £ 0.10

12H1 11/11/85-12/09/85 T 2.9+0.8 95 t 36

LTAW 11/12/85 LT 2 3.9¢1.0 100 £ 50 278
558 Split 11/18/85-12/09/85 LT 0.9 3.6 £ 0.8 LT 50

657 Split 11/11/85-12/09/85(5e) LT 2 9.8+ 1.5 240 £ 50

12H2 R 11/11/85-12/09/85 LT 0.9 2.1£0.7 LT 60

12H2 T 11/11/85-12/09/85 tr1 2.3 ¢0.7 LT 60

656 12/09/85-01/06/86 (N 2.6 £ 0.8 81 & 39

558 12/16/85-01/06/86 LT 0.9 2.510.8 LT 70 0.40 £ 0.08

103 12/10/85 LT 1 1.6 £ 0.7 76 + 37

657 12/09/85-01/06/86(5f) LT 2 9.7 £ 1.5 2600 £ 100

655 12/16/85-01/06/86 LT 1 2.910.8 LT 70 0.42 £ 0.11

12F1 12/10/85 LT 0.9 1.9 £ 0.7 77 + 39 41 £ 36
1262 12/10/85 LT 0.9 2.6 £ 0.7 LT 70 37 £ 30
1241 12/09/85-01/06/86 LT 0.4 2.6 £ 0.6 LT 60

LTAW 12/10/85 LT 1 2.6 £ 0.8 83t 42

1D3 Split 12/10/85 LT 0.9 1.5 £ 0.6 LT 60

12H2 R 12/09/85-01/06/86 N O 3.0 £ 0.9 59 37

12H2 T 12/09/85-01/06/86 T v 2.7 £ 0.8 69 £ 40

See footnotes at end of table.
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TABLE 6
(Page 5 of 5)
GROSS ALPHA, GROSS BETA, TRITIUM, IODINE-131 AND GAMMA* SPECTROMETRY OF WATER
(SURFACE AND DRINKING)
SSES 1985

(Results in pCi/2 £ 2 s)

Footnotes
(1) 12H2R and 12H2T - Drinking Water - Nearest supply downstream of plant discharge.
(2) Used 22 instead of 4£. Lower sensitivity due to reduced sample volume.
(3) 1-131 determined by radiochemical methods. See appendix B-5. A1l values are less than 0.1 pCi/£ unless noted.
(4) \Llocation 656 deviations:
a.) Sampler malfunctioned (overflowed) 08/29/85 and 09/03/85
b.} Sampler malfunctioned {overflowed 07/08/85
c.) Sampler malfunctioned (overflowed) 08/02/85
d.) Sampler malfunctioned (overflowed) 10/14/85, 10/21/85, 11/04/85 and 11/11/85.
(* 11/14/85 spring installed on solenoid to mitigate the above malfunctions)
(5) Location 657 deviations:
a.) MWater line froze 01/21/85-01/24/85
b.; Sampler pump out of service 08/14/85-08/15/85
c.) Sampler out of service 09/23/85-09/25/85 for drain line modifications (Rad Waste discharge terminated during
outage); overflowed 09/26/85 ’
d.) Sampler maifunctioned (overflowed) 10/28/85
e.) Sampler out of service 11/21/85 due to construction activities. (Rad Waste discharge terminated during outage.)
£.) Sampler out of service 12/13/85-12/19/85 and 01/01/86-01/02/86 due to construction activities; New pump installed 12/19/85.
(6) Location 12H2R deviations:
a.) Hater line frozen 01/21/85-01/22/85
b.) No water to sampler 08/05/85-08/08/85
*  Only gamma emitters detected are reported; typical LLD values are found on Table 19.




6-1IX

TABLE 7

GAMMA* SPECTROMETRY OF ALGAE
SSES 1985

(Results in Units of pCi/g (Dry) £ 2 s)

LOCATION COLLECTION Mn-54 Co-58 Co-60 1-131 Cs-137 Ra-226 Th-228
PERIOD

AG-3 04/11/85-05/13/85 9.3+ 2.4 14 £3 0.63 £ 0.45
AG-4 04/11/85-05/13/85 7.0% 2.1 13 £3 0.37 £ 0.37
AG-5 04/12/85-05/13/85 3.3 ¢0.9 8.6 1.5 0.27 £ 0.18 0.98 £ 0.1
AG-6 04/12/85-05/13/85 2.9+ 0.8 8.91.4 0.33 £ 0.16 1.3 £ 0.1
AG-3 (a)
AG-4 05/13/85-06/10/85 10.0¢ 2.1 15 £ 2 0.43 £ 0.13
AG-5 05/13/85-06/10/85 2.1 % 0.7 9.1+ 1.4 0.68 £ 0.16
AG-6 05/13/85-06/10/85 2.2 £ 0.6 7.7 £ 1.3 0.40 £ 0.09 0.25 £ 0.09 0.16 + 0.07 0.96 £ 0.15
AG-3 06/21/85-07/08/85 11,0 2 17 £ 3
AG-4 06/10/85-07/08/85 8.9 1.8 21 3 0.69 £ 0.24 0.43 £ 0.22 0.74 £ 0.30 0.97 £ 0.27
AG-5 06/10/85-07/08/85 0.97¢ 0.44 9.8 £ 1.3 0.79 £ 0.09
AG-6 06/10/85-07/08/85 1.5+ 0.8 12 £2 0.12 £ 0.10 3.2% 1.5 0.63 £ 0.10
AG-1 07/26/85-08/13/85 1.5+ 1.4
AG-2 07/26/85-08/13/85 11 £2 5.0% 1.6 7.7 £ 3.8
AG-3 07/08/85-08/12/85 13 t2 14 £3 0.38 £ 0.28 0.19 £ 0.17 1.6 0.4
AG-4 07/08/85-08/12/85 7.9 1.0 13 £ 2 0.27 £ 0.15 0.14 £ 0.10 0.59 £ 0.10
AG-5 07/08/85-08/12/85 1.5 £ 0.8 7.3 1.5
AG-6 07/08/85-08/12/85 0.68% 0.50 7.5 £ 1.1 0.63 £ 0.07
AG-1 08/13/85-09/09/85 9.6 £ 1.7 13 £ 3 0.85 £ 0.36
AG-2 08/13/85-09/09/85 13 21 14 2 2.1 +0.3 0.25 £ 0.13
AG-3 08/12/85-09/09/85 10 ¢t 2 15 £ 3 1.4 £ 0.5
AG-4 08/12/85-09/09/85 8.2 1.5 17 3 0.89 £ 0.03 0.57 + 0.11
AG-5 08/12/85-09/09/85 0,70t 0.54 8.1%1.1 0.19 £ 0.13 3.3%1.2 0.6 £ 0.08
AG-6 08/12/85-09/09/85 9.9+ 1.6
AG-1 (b)
AG-2 b)
AG-3 ?9{09/85-10/07/85 2 0.40 £ 0.23 2.0 £ 0.3
AG-4 b
AG-5 09/09/85-10/07/85 1.4 4.6 £ 1.5 1.4 £ 0.1
AG-6 09/09/85-10/07/85 % 9.6 1.0 £0.2
AG-1 10/09/85-11/11/85 7.9 ¢t 2.5 + 3
AG-2 10/09/85-11/11/85 3.8%1.3 2.7 12 1 -
AG-3 10/07/85-11/11/85 57%1.5 2 1.3 2 0.3 0.22 £ 0.16 1.1 % 0.3
AG-4 10/09/85-11/11/85 6.6 £ 1.8 33 0.89 £ 0.29 0.26 £ 0.17 1.3 £ 0.3
AG-5 10/07/85-11/14/85 6.2+1.8 % 3.9 . 0.49 £ 0.36 t 9.5 £ 3.9
AG-6 10/07/85-11/14/85 1.2 £ 0.6 1.1 0.84 £ 0.09
2a Vandalized

2 h Water

y gamma emitters detected are reported; typical LLD values can be found on Table 19.



01-IX

TABLE 8

GROSS BETA AND GAMMA* SPECTROMETRY OF FISH
SSES 1985

(Results in pCi/g (wet) % 2 s)

COLLECTION

SAMPLE TYPE LOCATION DATE 5r- Beta K-40 Cs-137 Ra-226 Th-228
Small Mouth Bass 2H 05/09/85 7.9 £ 0.3 3.8 £+ 0.4

Halleye 2H 05/09/85 7.3 £ 0.2 3.9 & 0.4

Channel Catfish 2H 05/10/85 5.9 £ 0.2 3.5 £ 0.4 0.012 £ 0.010
Small Mouth Bass IND 05/07/85 5.3 £ 0.1 3.1 £ 0.3

Halleye IND 05/07/85 6.3 £ 0.2 4,5 £ 0.5 0.013 + 0.009
Channel Catfish IND 05/11/85 5.6 £ 0.2 3.0 £ 0.3

Large Mouth Bass LTAW 04/30/85 4.7 ¢ 0.1 3.7 £ 0.4

Channel Catfish LTAW 04/30/85 5.5 £ 0.2 3.8 £ 0.4

White Sucker 2H 10/10/85 6.8 £ 0.2 3.9 + 0.4

Halleye 2H 10/10/85 5.6 £+ 0.1 3.8 + 0.4 0.007 £ 0.006
Channel Catfish 2H 10/11/85 7.1 £ 0.2 3.4 £ 0.3

Hhite Sucker IND 10/16/85 7.8 0.2 4.3 £ 0.4

Halleye IND 10/19/85 5.8 £ 0.1 4.0 £ 0.4

Channel Catfish IND 10/24/85 6.1 £ 0.2 3.2 £ 0.3

Channel Catfish (Dup) IND 10/24/85 5.8 £+ 0.1 3.3 £ 0.3

Large Mouth Bass LTAW 10/14/85 3.0 £ 0.1 3.1 £ 0.3 0.009 £ 0.006
Channel Catfish LTAW 10/14/85 6.1 £ 0.1 4,2 £ 0.4

* Only gamma emitters detected are reported; typical LLD values are found on Table 19.




IT-1X

TABLE 9

SSES 1985
(Results in Units of pCi/g (dry) £ 2 s)

GROSS ALPHA, GROSS BETA AND GAMMA* SPECTROMETRY OF SEDIMENT SHORELINE

COLLECTION
LOCATION DATE Gr-Alpha Gr-Beta Be-7 K-40 Mn-54 Co-60 Cs-137 Ra-226 Th-228 OTHER
28 05/31/85 13126 27 £3 1211 1.7 £ 0.7 1.6 £ 0.2
2F 05/31/85 1626 232 0.33 £ 0.17 9.1t 0.9 0.18 + 0.02 1.8 £ 0.4 1.1 £ 0.1
78 05/31/85 1726 20 ¢ 2 0.70 £ 0.42 17 £ 2 0.27 £ 0.06 2.710.8 1.8 2 0.2
11C 05/31/85 6.6: 4.4 212 1011 0.10 + 0.05 0.14 + 0.05 1.9 £ 0.7 0.99¢ 0.1
12F 05/31/85 1416 2+3 1.4 + 0.3 121 0.73 £ 0.07 0.42 £ 0.04 0.13 £ 0.03 2.3 % 0.5 1.4 £ 0.1 0.1€°fsg.03
LTAW 05/31/85 7.6t 4.8 303 1321 0.08 £ 0.03 1.8 £ 0.6 1.3 0.1
78-Duplicate 05/31/85 146 393 0.83 £ 0.43 17 £ 2 0.22 ¢ 0.05 2.4 £ 0.8 1.5 £ 0.2
28 11/06/85 7.6t 5.1 3323 0.96 £ 0.39 141 0.25 £ 0.03 2.1 +0.7 1.5 £ 0.2
oF 11/05/85 136 353 0.96 £ 0.45 156 £ 2 0.19 + 0.04 2.8 ¢ 0.7 1.4+ 0.1
78 11/06/85 156 3813 1.7 £ 0.4 18 £ 2 0.38 £ 0.05 2.810.7 2.0 £ 0.2
11¢C 11/05/85 LT 5. 17 £ 2 7.7+ 0.8 0.04 £ 0.03 1.2 £ 0.5 0.74% 0.07
12F 11/05/85 LT 5. 17z 2 0.30 £:0.25 8.8t 0.9 0.03 £ 0.02 0.06 £ 0.03 1.2+ 0.5 0.80z 0.08
LTAW 11/05/85 8.6% 5.3 32¢3 15 ¢ 2 1.5 £ 0.2
11C Split 11/05/85 LT 5. 15+ 2 8.0+ 0.8 0.06 £ 0.03 1.3 £ 0.4 0.72¢ 0.07
LTAW Split 11/05/85 5.6% 4.7 313 19 £ 2 1.5 £ 0.5 1.4 £ 0.1

* Only gamma emitters detected are reported; typical LLD values are found on table 19.




ei-IX

GROSS ALPHA, GROSS BETA, TRITIUM AND GAMMA* SPECTROMETRY IN GROUND (WELL) WATER

TABLE 10

(Page 1 of 3)

S

(Results in pCi/2 2 s)

SES 1985

LOCATION COLLECTION DATE Gr-Alpha Gr-Beta Tritium K-40 Ra-226 Th-228 Cs-137
12F3 01/08/85 LT 2 2.1 £ 1.2 94 + 38

256 01/08/85 LT 1 LT 1 130 t 40

3S5 (1)

4S2 01/08/85 LT 1 1.9 + 0.8 79 & 31

454 01/08/85 LT 2 LT 1 88 t 44

1185 01/08/85 LT 2 LT 1 88 t 41

15A4 01/08/85 LT 0.9 5.7 £+ 0.9 LT 40

12E4 01/08/85 LT 0.8 1.1 + 0.6 100 40

286 Split 01/08/85 LT 1 LT 1 98 + 40 32 ¢ 30
12F3 02/12/85 LT 2 1.6 + 0.9 120 + 40

256 02/12/85 LT 0.9 LT 0.9 87 & 41

385 (1)

452 02/12/85 LT 2 LT 1 140 £ 40 3.6 ¢+ 3.2
454 02/12/85 LT 2 2.4 £ 0.9 89 + 34

1185 02/12/85 LT 2 LT1 110 + 40

15A4 02/12/85 LT 0.9 3.4 + 0.8 86 + 38

124 02/12/85 LT 0.8 1.4 + 0.6 130 + 40

4S2 Split 02/12/85 LT 2 LT 1 140 £ 40 26 + 30
12F3 03/12/85 LT 2 1.4 £ 0.8 110 £ 40

256 03/12/85 LT 0.7 LT 0.8 170 £ 70

355 (1)

482 03/12/85 LT 2 2.2 £ 1.0 82 + 41

454 03/12/85 LT 1 LT 1 97 + 41

1185 03/12/85 LT 2 1.5 + 0.9 97 t 42

15A4 03/12/85 LT 0.6 4.1 + 0.8 120 & 40 51 + 27
12€4 03/12/85 LT 0.6 1.3 + 0.6 110 + 40

4S4 Split 03/12/85 LT 1 LT 1 97 + 35

12F3 04/09/85 LT 0.5 0.95 + 0.57 82 t 48 71 & 24
256 04/09/85 LT 0.6 LT 0.9 96 t 33

3S5 (1)

4S2 04/09/85 LT 0.5 LT 0.8 160 + 40

454 04/09/85 LT 1 LT 1 110 £ 40 43 t 49
1185 04/09/85 LT 2 LT 1 90 + 43

15A4 04/09/85 0.69 + 0.60 4.3 + 0.8 140 £ 50

12E4 04/09/85 LT 0.5 LT 0.8 LT 60

11S5 Split 04/09/85 LT 2 LT 1 87 + 49

‘See footnotes at end of table.




€I-1X

TABLE 10
(Page 2 of 3)

GROSS ALPHA, GROSS BETA, TRITIUM AND GAMMA* SPECTROMETKY IN GROUND (WELL) WATER

SSES 1985
. (Results in pCi/g £t 2 s)

LOCATION COLLECTION DATE Gr-Alpha Gr-Beta Tritium K-40 Ra-226 Th-228 Cs-137
12F3 05/14/85 LT 2 3.3 & 1.0 78 t 42

256 05/14/85 LT 0.7 LT 0.8 160 + 40 30 + 24
355 05/14/85 LT 0.9 1.1 £ 0.6 130 & 40

4s2 05/14/85 LT 2 LT 1 150 & 40

454 05/14/85 LT 1 1.2 £ 0.6 130 & 50

1185 05/14/85 LT 2 LT 1 110 & 40

15A4 05/14/85 LT 0.6 4.5 £ 0.8 73 & 31

12€4 05/14/85 0.74  0.59 1.6 0.6 LT 80

15A4 Split 05/14/85 LT 0.6 5.1 % 0.9 100 40 31 & 26
12F3 06/11/85 LT 2 2.8 + 1.0 88 + 33

256 06/11/85 LT 0.8 LT 0.8 120 & 50

3s5 06/11/85 LT 1 1.1 0.7 180 & 50

452 06/11/85 LT 2 1.2 & 0.8 110 + 70

454 06/11/85 LT 1 2.0 + 0.8 95 + 43

1155 06/11/85 LT 2 LT 1 79 t 33

15A4 06/11/85 LT 0.7 4.8 + 0.8 92 + 48 39 + 37
12€4 06/11/85 LT 0.7 1.7 & 0.6 LT 100

1264 Split 06/11/85 LT 0.7 1.4 & 0.6 82 + 47

12F3 07/09/85 LT 2 LT 1 93 & 53

256 07/09/85 LT 0.7 LT 0.9 LT 70

3s5 07/09/85 LT 0.9 LT 1 120 & 40

4s2 07/09/85 LT 2 LT 1 LT 70 23 1 23
4s4 07/09/85 LT 0.9 1.5 0.8 93 + 44

1155 07/09/85 LT 1 LT 1 LT 80

15A4 07/09/85 LT 0.5 2.2 £ 0.7 95 & 43

12€4 07/09/85 LT 0.7 1.4 £ 0.7 82 t 46

4s2 split 07/09/85 LT 0.8 LT 1 83 + 45

12F3 08/13/85 LT 2 1.5 + 0.9 230 £ 100

256 08/13/85 LT 0.8 1.4 & 0.6 140 + 80

3s5 08/13/85 LT 0.7 1.0 & 0.6 LT 100

4s2 08/13/85 LT 2 1.5 & 0.9 240 + 80

454 08/13/85 LT 0.9 1.5 + 0.7 260 + 90

11S5 08/13/85 LT 2 LT 1 280 £ 70

15A4 08/13/85 LT 0.6 3.1%0.7 170 + 80

12€4 08/13/85 LT 0.7 0.86 + 0.56 190 & 90

12F3 split 08/13/85 T2 1.8 + 0.9 LT 100

See footnotes at end of table,




TABLE 10

(Page 3 of 3)

GROSS ALPHA, GROSS BETA, TRITIUM AND GAMMA* SPECTROMETRY IN GROUND (WELL) WATER
SSES 1985

(Results in pCi/2 % 2 s)

LOCATION COLLECTION DATE Gr-Alpha Gr-Beta Tritium K-40 Ra-226 Th-228 Cs-137
12F3 09/10/85 LT 2 1.5 £ 0.9 94 t 42
256 09/10/85 1.1 + 0.9 1.3 £ 0.7 LT 60
355 09/10/85 L7 1 2.4 £ 0.8 LT 70
4852 09/10/85 5.0 £ 3.0 2.4 £ 1.1 110 * 40
454 09/10/85 L7 1 2.0 £ 0.8 150 £ 40
1155 09/10/85 LT 2 LT 1 130 + 50
15A4 09/10/85 LT 0.7 3.8 2 0.8 62 & 31 22 t 25
12€4 09/10/85 1.3+ 1.0 1.1 £ 0.7 74 & 45
355 Split 09/10/85 1.4 ¢ 1.2 2.7 £ 0.9 87 % 43
12F3 10/08/85 LT 2 1.7 £ 0.9 110 £ 40
256 10/08/85 LT 0.8 1.1 £ 0.7 130 £ 40 4.9 £ 2.6
3S5 10/08/85 LT 0.9 1.4 £ 0.7 97 + 38
482 10/08/85 LT 2 LT 1 160 £ 40 39 + 34
s 454 10/08/85 LT 1 1.4 £ 0.7 120 £ 40
= 1185 10/08/85 LT 2 LT 1 110 ¢ 40
— 15A4 10/08/85 LT 0.6 4.0 £ 0.8 110 + 40
& 12E4 10/08/85 LT 1 1.1 £ 0.7 100 40 34 + 27
256 Split 10/08/85 LT 0.8 LT 0.9 110 £ 50
12F3 11/12/85 LT 2 1.8 £ 0.9 110 & 40
256 11/12/85 LT 1 1.1 £ 0.7 84 t 45 . 25 ¢ 4
355 (1) :
452 11721785 (2) 3.4 £ 2.4 2.9+ 0.9 LT 81 34 + 28
454 11/12/85 LT 1 1.8 + 0.8 81 % 46
11S5 11/12/85 LT 2 LT 1 LT 70
15A4 11/12/85 LT 0.8 3.7 £ 0.8 LT 70
12E4 11/12/85 1.3 £ 1.1 1.8 + 0.8 84 % 45
454 Split 11/12/85 LT 1 1.5 2 0.7 LT 70
12F3 12/10/85 LT 0.7 0.79 t 0.54 98 + 40
256 12/10/85 LT 1 1.1 £+ 0.6 LT 60
355 (1)
4s2 12/10/85 LT 2 1.7 £+ 0.9 60 = 33
4S54 12/10/85 L7 1 2.3+ 0.8 74 £ 31
1185 12/10/85 LT 2 LT 1 LT 80
15A4 12/10/85 LT 0.8 5.3 £ 0.9 LT 60
12€4 12/10/85 LT 1 1.7 £ 0.7 79 + 33 28 + 23
1155 Split 12/10/85 LT 2 LT 1 LT 50
* Only gamma emitters detected are reported; typical LLD values are found on Table 19.
(1) Closed for Season {November-April)
(2) Pump temporarily out of service




TABLE 11

ANALYTICAL DATA FOR AIR PARTICULATE FILTERS AND CHARCOAL CARTRIUGES*
SSES 1985

(Page 1 of 2)

(Gross Beta results in E-03 pCi/m3 ¢ 2 s)

MONTH  COLLECTION PERIOD 252 554 1182 1554 981 102 301 12€1 761 1261 7H1(1)
dan, 01/08/85 to 01/15/85 13.0£2.0 14,0¢2.0 16.0£2.0 15.0£2.0 14.0£2.0 13.0£2.0 14.0£2.0 14.012.0 17.0£3.0 13.0£2.0 15.022.0
’ 01/15/85 to 01/22/85 19.0:2.0 19.0£2.0 20.0£2.0  20.0:2.0 20.0£2.0 19.0:2.0 20.0:2.0 21.0¢2.0 24.0£3.0(3) 21.022.0  16.0:2.0
01722785 to 01/29/85 16.0£2.0 16.012.0 18.0£2.0 15.0£2.0 16.012.0 (2) 15.0£2.0 18.0:2.0  16.012.0 16.0:2.0  15.0£2.0
01/29/85 to 02/05/85 18.0:2.0 18.0:2.0 21.012.0 19.0£2.0 20.0£2.0 (2) 18.0:2.0 19.0£2.0 15.012.0 20.0£2.0 17.0£2.0

Feb. 02/05/85 to 02/12/85 19.01£2.0 21.0:2.0 21.0£2.0 19.0£2.0 22.0:2.0 22.0£2.0 23.012.0 22.0£2.0 21.0£2.0 21.042.0  25.0£2.0
02/12/85 to 02/19/85  23.0:2.0 23.0£2.0 22.0£2.0 19.0:2.0 22.012.0 21.0+2.0 21.0£2.0 22.01£2.0 36.0£4.0 21.0£2.0  20.0£2.0
02/19/85 to 02/26/85 12.0£2.0 15.042.0 14.0£2.0 14.0£2.0 18.0£2.0 30.0:5.0 16.0+2.0 15.0£2.0 20.0£3.0 16.0£2.0  14.022.0
02/26/85 to 03/05/85 20.012.0 17.0£2.0 18.0£2.0 (2) 17.0£2.0 (2) 28.013.0 17.0£2.0 28.0£3.0 16.0:2.0  14.022.0

Mar. 03/05/85 to 03/12/85 20.0£2.0 15.0£2.0 19,0:2.0 15.0£2.0 16.012.0 17.0:2.0 17.0£2.0 18.0:2.0 16.0£2.0 16.0:2.0 21.0%2.0
‘ 03/12/85 to 03/19/85 11.0£2.0 12.0:2.0 12.0£2.0 12.012.0 11.0£2.0 12.012.0 13.0£2.0 13.0£2.0 12.012.0 11.0£2.0  15.p2.0
03/19/85 to 03/26/85 14.0£2.0 14.0£2.0 13.0£2.0 14.012.0 11.0£2.0 12.012.0 13.0£2.0 14,0£2.0 14,012.0 11.0£2.0  17.012.0

= 03/26/85 to 04/02/85 8.9x1.9 9.9:1.8 9.3t1.8 8.411.7 9.0£1.7 8.2:1.8 10.0£2.0 8.611.8 8.4xl1.7 9.8£1.9 13.0£2.0

1 . '

5 Apr. 04/02/85 to 04/09/85 17.0:2.0 13.0+2.0 12.0£2.0 13.0:2.0 16.0£2.0 12.0£2.0 13.0£2.0 12.012.0 11.0£2.0 13.0¢2.0 11.0:2.0
04/09/85 to 04/16/85 19.0£2.0 19.0£2.0 18.0£2.0 18.0:2.0 18.0£2.0 18.0£2.0 19.0+2.0 18.0£2.0 18.042.0 20.0£2.0 19.043.0
04/16/85 to 04/23/85 20.0+2.0 19.0£2.0 20.0£2.0  20.0+2.0 20.045.0 17.012.0 19.0£2.0 20.0£5.0(4) 17.0¢2.0 22.0:2.0 17.012.0
04/23/85 to 04/30/85 12.0£2.0 12.012.0 13.0+2.0 11.0:2.0 10.012.0 11.0£2.0 11.0£2.0 14.0£2.0(5) 13.0¢2.0 13.042.0 14.0#2.0

May  04/30/85 to 05/07/85 14.0x2.0 16.0£2.0 12.0£2.0 16.0£2.0 15.0£2.0 15.0£2.0 15.022.0 16.0£2.0 12.0£2.0 14,0£2.0 16.012.0
05/07/85 to 05/14/85 13.0:2.0 17.0£2.0 18.0+2.0 13.0+2.0 14.0£2.0 15.042.0 13.012.0 15.0£2.0 15.0£2.0 16.0£2.0  18.0¢2.0
05/14/85 to 05/21/85 8.6t1.6 10.0£1.0 11.0£2.0 9.4t1.6 8.3t1.5 9.811.5 10.0£1.0 8.2¢1.5 8.7x1.5 9.6t1.6 12.0%1.0 -
05/21/85 to 05/28/85 16.0:2.0 16.0£2.0 16.0£2.0 15.0£2.0 15.0+2.0 14,012.0 16.0£2.0 13.0£2.0 15.012.0 16.0£2.0 18.0£2.0

Jun. 05/28/85 to 06/04/85 13.0£2.0 14.01£2.0 12.0£2.0 14.0+2.0 13.0£2.0 13.012.0 12.0£2.0 15.0£2.0 14.022.0 17.0:2.0  16.0£2.0
06/04/85 to 06/11/85 12.0+2.0 12.011.0 13.0£2.0 11.0+2.0 11.0:2.0 10.0£2.0 10.0£2.0 11.0£2.0 12.0£2.0 9.9t1.5 12.0:2.0

- 06/11/85 to 06/18/85 11.0:2.0 10.0£2.0 11.0£2.0 11.0:2.0 10.0£2.0 12.012.0 11.0£2.0 (2) 11.0£2.0 9.4:£1.8 13.0%2.0
06/18/85 to 06/25/85 15.0:2.0 16.0:£2.0 15.0£2.0 13.0:2.0 13.0£2.0 17.042.0 14.0:2.0 15.0£2.0 15.022.0 16.0:2.0 12.0$2.0
06/25/85 to 07/02/85 8.4£1.5 10.0£2.0 9.5:1.5 8.2t1.6 9.2£1.6 9.711.8 7.6£1.5 9.4:2.4(6) 8.2t1.6 9.5+1.7 11.0#2.0

Jul. 07/02/85 to 07/09/85 22.0:2.0 17.0:2.0 17.0£2.0 16.0£2.0 15.0£2.0(7) 14.0£2.0 14.0£2.0 17.0£2.0 20.0£2.0 15.0:2.0 19.0:2.0
07/09/85 to 07/16/85 18.0£2:0 17.0£2.0 17.0:£2.0 17.0£2.0 17.0£2.0(8) 18.0£2.0 16.0:2.0 18.0:2.0 18.0£2.0 17.0£2.0 18.0:2.0
07/16/85 to 07/23/85 14.0£2.0 20.0:2.0 21.0£2.0 17.0£2.0 21.0£2.0 23.012.0 17.0£2.0 19.0:2.0 18.0£2.0 22.0£2.0 17.022.0
07/23/85 to 07/30/85 15.0£2.0 14.0£2.0 16.0£2.0 16.0+2.0 15.0:2.0 14.0+£2.0 13.0£2.0 13.0£2.0 13.0£2.0 14.0:2.0 14.032.0

* ANl lodine-131 results were found to be LT LLD; typical LLD's are found on Table 19.

See footnotes at end of table
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TABLE 11

ANALYTICAL DATA FOR AIR PARTICULATE FILTERS AND CHARCOAL CARTRIDGES*
SSES 1985

(Page 2 of 2)

(Gross Beta results in €-03 pCi/m3 & 2 s)

MONTH  COLLECTION PERIOD 252 554 1152 1554 981 102 301 12e1 761 1261 7H1(1)
Aug. 07/30/85 to 08/06/85 14.0£2.0 14.0£2.0 12.022.0 14.0£2.0 13.0£2.0 15.0£2.0 (2) 14.0£1.0 12.0£2.0 15.022.0 13.0£2.0
08/06/85 to 08/13/85 18.0:2.0 15.0£2.0 19.0£2.0 17.0:2.0 19.0£2.0 17.012.0 16.0£2.0 19.0£2.0 16.012.0 20.0£2.0 3.3t1.5
08/13/85 to 08/20/85 17.0£2.0 21.012.0 21.0%2.0 20.01£2.0 23.0£3.0 20.0+£3.0 21.022.0 21.0¢2.0 19.0£2.0 18.0£2.0  22.0+£2.0
08/20/85 to 08/27/85 14.0£2.0 19,0£2.0 15.0%2.0 14.012.0 17.0£2.0 14.012.0 14.012.0 16.0£2.0 15.012.0 16.0£2.0  20.032.0
Sep. 08/27/85 to 09/03/85 20.0£2.0 20.0£2.0 21.0£2.0 21.0£2.0 20,0£2.0 16.0£2.0 19.0:2.0 21.0£2.0 21.0£2.0 19.0£2.0 22.0£2.0
09/03/85 to 09/10/85 25.0£2:0 22.0£2.0 22.0£2.0 23.0£2.0 21.0:2.0 21.0£3.0 21.0£2.0 21.0£2.0 22.0£2.0 22.0£2.0 27.012.0
09/10/85 to 09/17/85 13.0£2.0 12.0+2.0 12.0£2.0 13.012.0 12.0£2.0 12.0£2.0 11.0£2.0 11.0£2.0 11.0£2.0 12.0£2.0 14.0£2.0
09/17/85 to 09/24/85 31.0£3.0 29.0%2.0 32.0£3.0 26.0£2.0 27.0%2.0 31.043.0 27.0£3.0 32.0£3.0 23.0£2.0 29.022.0  30.0£2.0
09/24/85 to 10/01/85 16.0£2.0 17.0£2.0 15.012.0 15.0£2.0 15.0£2.0 14,0£2.0 15.022.0 16.0£2.0 16.0£2.0 15.0£2.0  16.0£2.0
Oct. 10/01/85 to 10/08/85 15.0+2.0 14,0£2.0 15.0£2.0 14.0:2.0 14.0£2.0 16.02.0 13.0£2.0 15.042.0 13.0£2.0 14,0:¢2,0  14.022.0
10/08/85 to 10/15/85 20.0+2.0 17.0£2.0 16.0:2.0 18.0£2.0 18.0£2.0 18.0£2.0 18.012.0 16.0£2.0 16.02.0 18.0£2.0 17.0#2.0
10/15/85 to 10/22/85 19.0:2.0 18.042.0 17.0£2.0 17.0£2.0 19.0£2.0 18.012.0 18.042.0 15.0£2.0 17.0£2.0 17.0£2.0 21.012.0
10/22/85 to 10/29/85 12.0£2.0 11.0:2.0 11.0£2.0 13.0:2.0 12.012.0 12.0£2.0 13,0:2.0 11.042.0 10.0£2.0 13.0£2.0 13.0#2.0
Nov. - 10/29/85 to 11/05/85 11.0£2.0 8.1t1.5 9.6¢1.8 11.0¢2.0 10.042.0 12.0£2.0 9.5£1.8 10.012.0 8.9£1.8 11.012.0 9.7+1.8
11/05/85 to 11/11/85 9,912.1 11.0:2.0 12.0£2.0 12.0%2.0 11.0£2.0 11.0£2.0 11.022.0 12.042.0 11.0£2.0 10.0£2.0  12.0t1.0
11/11/85 to 11/18/85 13.0£2.0 12.0£2.0 11.0£2.0 11.0£2.0 12.0£2.0 10.0:£2.0 11.012.0 10.012.0 12.0£2.0 10.0:2.0 13.0:2.0
11/18/85 to 11/25/85 25.0:2.0 22.02.0 25.0£2.0 21.0£3.0(9) 22.0%2.0 26.0£2.0 23.012.0 23.0£2.0 20.0£2.0 24.0£2.0 17.0£2.0
11725/85 to 12/02/85 13.0£2.0 13.0£2.0 11.0£2.0 12.0£2.0 12.012.0 13.0£2.0 11.042.0 13.012.0 11.0£2.0 9.7¢1.7  13.0£2.0
Dec. 12/02/85 to 12/09/85 23.0:2.0 23.0:2.0 24.022.0 22.0£2.0 24.0%2.0 23.02.0 23.0£2.0 22.0£2.0 19 04. 0(10)21 0£2.0 24.0£2.0
12/09/85 to 12/16/85 28.0£2.0 26.0:2.0 26.0:2.0 26.0£2.0 29.0:2.0 28.012.0 28.0£3.0 28.0£2.0 4.0£2.0 0£2.0  30.013.0
12/16/85 to 12/23/85 21.0£2.0 23.0£2.0 23.012.0 22.0£2.0 22.0£2.0 25.012.0 21.0£2.0 22.0£2.0 22 0£2.0 21 Ut2 0 29.0#3.0
12/23/85 to 12/30/85 19.012.0 17.042.0 16.0£2.0 15.0£2.0 17.0£2.0 18.0£2.0 15.0£2.0 14.0£2.0 14.0£2.0 15.0£2.0 16.0%2.0
12/30/85 to 01/07/86 (2) 16.0£2.0 17.0£2.0 19.0£2.0 18.042.0 20.012.0 18.012.0 17.0£2.0 15.0£2.0 19.022.0 19.0%2.0
* AN lodine-131 results were found to be <LLD; typical LLD's are found on Table 19.
(1) Collection periods for 7H1 are the same as above except (3) Start date 01/17/85 (7) Stop date 07/10/85
for 07/30-08/07, 08/07-08/13, 09/24-10/02, 10/02-10/08, (4) Stop date 04/18/85 (8) Start date 07/10/85
11/05-11712, 11/12-11/19, 11/19-11/25. {5) Stop date 04/24/85 (9) Stop date 11/23/85

(2) Unacceptable sample due to sampler malfunction. (6) Stop date 06/30/85 {10) Stop date 12/05/85




L1-1X

TABLE 12
(Page 1 of 2)

GROSS ALPHA AND GAMMA* SPECTROMETRY OF COMPOSITED AIR PARTICULATES
SSES 1985

(Results in E-03 pCi/m3 t 2 s)

A ]
LOCATION COLLECTION PERIOOD Gr-Alpha Be-7 K-40 Cs-137 Ra-226 Th-228
FIRST QUARTER
761 01/08/85 to 04/09/85 4.5 £ 0.6 7327 4.0 ¢ 2.7
1261 01/08/85 to 04/09/85 4.8 £ 0.5 71 £ 7
7H1 01/08/85 to 04/09/85 0.9 £ 0.2 69 7
554 01/08/85 to 04/09/85 4,7 £ 0.7 86 = 9 5.3 £ 2.8
1152 01/08/85 to 04/09/85 5.8 £ 0.7 76 + 8 7.9 £ 4.3
981 01/08/85 to 04/09/85 4.7 ¢+ 0.5 67 7
12€1 01/08/85 to 04/09/85 4,7 £ 0.5 75 ¢+ 8 2.9 t 2.4
2582 01/08/85 to 04/09/85 5.3 £ 0.6 73 2 7
1554 01/08/85 to 04/09/85 4,9 £ 0.5 74 7
102 01/08/85 to 04/09/85 5.5 % 0.6 95 $10
301 01/08/85 to 04/09/85 5.0 £ 0.5 81 t 8 4.5 ¢ 4.7
SECOND QUARTER
761 04/09/85 to 07/09/85 3.3 % 0.4 88 + 9 3.1 % 2.3 0.22 £ 0.19
1261 04/09/85 to 07/09/85 3.1 £ 0.4 70 £ 7
7H1 04/09/85 to 07/09/85 3.4 & 0.5 80 % 8 2.5 £ 2.0
554 04/09/85 to 07/09/85 3.5 £ 0.5 85 1 9
1152 04/09/85 to 07/09/85 2.7 £ 0.4 89 £ 9
981 04/09/85 to 07/10/85 3.1 £ 0.4 92 £ 9
12€1 04/09/85 to 07/09/85 3.2 & 0.5 65 & 7
252 04/09/85 to 07/09/85 3.6 £ 0.5 84 8
1554 04/09/85 to 07/09/85 2.5 £ 0.4 76 £ 8 2.4 ¢ 1.9
102 04/09/85 to 07/09/85 3.3 £ 0.5 77 £ 8 3.2+ 1.4
301 04/09/85 to 07/09/85 2.7 £ 0.4 73 ¢ 7 1.5 £ 1.6

See footnotes at end of table
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TABLE 12
(Page 2 of 2)

GROSS ALPHA AND GAMMA* SPECTROMETRY OF COMPOSITED AIR PARTICULATES
SSES 1985

(Results in E-03 pCi/m3 & 2 s)

LOCATION COLLECTION PERIOD Gr-Alpha Be-7 K-40 €s-137 Ra-226 Th-228
THIRD QUARTER

761 07/09/85 to 10/08/85 3.8 £ 0.5 67 £ 7

1261 07/09/85 to 10/08/85 4.2 £ 0.5 58 £ 6 3.5 £ 1.5

7H1 07/09/85 to 10/08/85 3.8 £ 0.4 67 £ 7

554 07/09/85 to 10/08/85 2.6 £ 0.3 76 t 8 3.5 £ 2.5

1152 07/09/85 to 10/08/85 3.1+ 0.4 78 £ 8 3.3 ¢ 2.2

981 07/10/85 to 10/08/85 3.5 t 0.4 80 ¢ 8 4,8 £ 1.9

12€1 07/09/85 to 10/08/85 3.8+ 0.4 76 + 8 3.5 % 3.6

252 07/09/85 to 10/08/85 3.2 0.4 85 ¢ 9 8.6 3.7

1554 07/09/85 to 10/08/85 3.2 ¢ 0.4 8l ¢+ 8

102 07/09/85 to 10/08/85 3.3 £ 0.5 72 £ 7 3.5 £ 2.8

301 07/09/85 to 10/08/85 3.5 % 0.4 80 ¢ 8 4.5 + 3.8
FOURTH QUARTER

761 10/08/85 to 01/07/86 3.3 £ 0.5 53 £ 5 2.9 ¢ 2.0

1261 10/08/85 to 01/07/86 5.0 & 0.6 62 £ 6 0.15 £ 0.15

7H1 10/08/85 to 01/07/86 2.6 £ 0.4 69 = 7 5.1 ¢+ 2.4

554 10/08/85 to 01/07/86 4.4 £ 0.5 65 + 7

1152 10/08/85 to 01/07/86 4.9 £ 0.5 7327

981 10/08/85 to 01/07/86 4.8 + 0.5 71 27

12€1 10/08/85 to 01/07/86 4.2 £ 0.5 61 t+ 6 3.7 £ 4,2

2582 10/08/85 to 01/07/86 3.9 ¢t 0.5 70 £ 7 2.6 £ 3.0 0.27 £ 0.25

1554 10/08/85 to 01/07/86 4.8 £ 0.6 71 £ 7 4.3 £ 2.0

102 10/08/85 to 01/07/86 4.0 t 0.5 65 ¢ 7 3.6 £ 2.3

301 10/08/85 to 01/07/86 4.6 ¢ 0.5 66 + 7 11.0 £ 5.0

* Only gamma emitters

detected are reported; typical LLD values can be found on Table 19.
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TABLE 13

GROSS ALPHA, GROSS BETA, TRITIUM AND GAMMA* SPECTROMETRY OF PRECIPITATION
SSES 1985

(Results in pCi/2 £ 2 sigma)

LOCATION  COLLECTION PERIOD Gr-Alpha Gr-Beta H-3 Be-7 K-40 Ra-226 Th-228 Cs-137
761 01/08/85-04/09/85 0.93 & 0.57 7.3+ 0.9 83 & 37 64 & 26 48 t 31

1261 01/08/85-04/09/85 LT 0.5 4.3 £ 0.6 LT 70 70 £ 25

252 01/08/85-04/09/85 LT 0.5 3.9 £ 0.7 110 £ 40 55 & 39

554 01/08/85-04/09/85 LT 0.6 3.9 £ 0.7 69 ¢ 31 63 t 24

1182 01/08/85-04/09/85 LT 0.5 1.6 £ 0.6 160 £ 40 26 £ 25

1554 01/08/85-04/09/85 LT 0.4 4.8 £ 0.8 100 + 40 52 & 27 21 + 24

981 01/08/85-04/09/85 LT 0.4 3.7 £ 0.7 82+ 29 66 + 36

102 01/08/85-04/09/85 LT 0.4 3.4 £ 0.7 140 & 40 110 40

ki) 01/08/85-04/09/85 LT 0.4 2.8 £ 0.6 100 40 56 % 46

12€1 01/08/85-04/09/85 LT 0.4 4.2 £ 0.7 LT 50 46 1 29

981 Split  01/08/85-04/09/85 LT 0.4 3.8 0.7 96 + 42 42 t 33

761 04/09/85-07/09/85 LT 0.5 2.8 £ 0.7 130 + 50

1261 04/09/85-07/09/85 LT 0.5 4.2 £ 0.8 180 40 37 £33 :
252 04/09/85-07/09/85 LT 0.5 2.6 £ 0.7 130 £ 40 28 £ 25

554 04/09/85-07/09/85 LT 0.5 2.9 £0.7 210 £ 50

1152 04/09/85-07/09/85 LT 0.5 1.3+ 0.6 180 + 40 3.4 £ 3.7
1554 04/09/85-07/09/85 LT 0.5 3.5+ 0.7 100 + 40 39 % 26

981 . 04/09/85-07/09/85 LT 0.5 1.8 £ 0.6 160 = 40

102 © 04/09/85-07/09/85 LT 0.5 2.6 £ 0.7 140 £ 50

301 04/09/85-07/09/85 LT 0.5 1.6 £ 0.6 120 £ 40 3125

12€1 04/09/85-07/09/85 LT 0.5 1.9 £ 0.6 140 + 40

554 Split  04/09/85-07/09/85 LT 0.5 2.5+ 0.7 200 £ 50

761 07/09/85-10/08/85 LT 0.5 1.6 £ 0.6 100 & 40

1261 07/09/85-10/08/85 LT 0.5 2.5 % 0.6 110 £ 40 41 £ 27

252 07/09/85-10/08/85 0.61 £ 0.41 3.4 0.7 120 £ 40

554 07/09/85-10/08/85 LT 0.5 1.6 £ 0.6 100 £ 40

1152 07/09/85-10/08/85 LT 0.5 2.2+ 0.6 140 ¢ 50

1554 07/09/85-10/08/85 LT 0.5 1.9 £ 0.6 120 £ 50

981 07/09/85-10/08/85 LT 0.5 1.7 £ 0.6 83 t 48

102 07/09/85-10/08/85 LT 0.5 3.0 0.7 110 £ 50

301 07/09/85-10/08/85 LT 0.5 1.8 £ 0.6 88 t 47

12€1 07/09/85-10/08/85 L7°0.5 1.9 £ 0.6 79 ¢ 41

7G1 Split  07/09/85-10/08/85 LT 0.5 2.0 £ 0.6 82 1 49

301 Split  07/09/85-10/08/85 LT 0.5 2.5 £ 0.6 85 % 38

761 10/08/85-01/07/86 LT 0.4 2.8 0.6 LT 70

1261 10/08/85-01/07/86 LT 0.5 2.7 £ 0.6 LT 60 37 ¢ 21

252 10/08/85-01/07/86 LT 0.4 1.7 £ 0.6 LT 70 37 ¢ 22 16 £ 6
554 10/08/85-01/07/86 LT 0.4 | 1.7 £ 0.6 LT 60 24 £ 21 21 & 22

1152 10/08/85-01/07/86 LT 0.4 - 2.3%20.6 120 1 40 23 £ 19

1554 10/08/85-01/07/86 LT 0.4 1.9 £ 0.6 LT 50 26 ¢ 22 8.9 £ 3.2
981 10/08/85-01/07/86 LT 0.4 2.3+ 0.6 53 ¢ 33 29 8
102 10/08/85-01/07/86 LT 0.4 1.6 £ 0.6 LT 60 27 8
30l 10/08/85-01/07/86 LT 0.4 1.3+ 0.5 72 £ 31

1261 10/08/85-01/07/86 LT 0.4 2.3+0.6 55 ¢ 34

* Only gamma emitters detected are reported; typical LLD values are found on Table 19,
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GROSS BETA MINUS K-40,

TABLE 14

SSES 1985

(Page 1 of 4)
TODINE-131 AND GAMMA* SPECTROMETRY OF MILK

(Results in pCi/g 2 2 s)

COLLECTTORN Gr-Beta

LOCATION DATE Minus K-40 1-131(1) K-40 Cs-137 Ra-226 Th-228
1061 01/07/85 12 £ 2 1300 + 130
1282 01/07/85 - LT 3 1430 140
5E1 01/07/85 11 + 2 LT 0.2 1190 £ 120
13E3 01/07/85 4,7x 2.0 1590 £ 160
1283 01/07/85 16 + 2 1390 = 140 4.7 ¢ 3.7
6C1 01/07/85 8.9z 2.2 LT 0.2 1300 + 130
1001 01/08/85 10 £ 2 1350 £ 140
1202 01/07/85 4.7 £ 2.1 1340 £ 130
1202 Dup. 01/07/85 4.3 £ 2.1 1340 £ 130
1061 02/11/85 12 + 2 1260 £ 130 3.3 ¢ 3.4
1282 02/12/85 5.1 1.6 1350 ¢ 140
5¢1 02/11/85 8.5t 1.7 1260 + 130
13E3 02/11/85 6.0 1.6 1360 = 140
1283 02/11/85 16 + 2 1290 ¢ 130
6C1 02/11/85 8.5t 1.7 1310 £ 130
1001 02/12/85 6.2t 1.6 1260 = 130
1202 02/12/85 11 £ 2 1230 £ 130
SE1 Dup. 02/11/85 9.5 1.8 1270 £ 130
5E1 Split 03/11/85 7.7+ 1.8 1360 £ 140
1061 03/11/85 14 £ 2 1290 = 130
1282 03/11/85 3.92 1.5 1430 £ 140
5€1 03/11/85 11 £ 2 1350 ¢ 140
13€3 03/11/85 6.4t 1.5 LT 0.2 1450 ¢ 150
1283 03/11/85 13 ¢ 2 LT 0.3 1340 £ 130
6C1 03/11/85 7.9 1.7 LT 0.2 1260 ¢ 130
1001 03/12/85 8.1 1.6 LT 0.2 1500 £ 150
1202 03/12/85 4.0t 1.4 LT 0.2 1420 £ 140
13€3 Dup. 03/11/85 4.1 1.4 LT 0.2 1300 + 130
13E3 Split 03/11/85 5.7¢ 1.5 LT 0.2 1570 £ 160
1061 04/08/85 12 £ 2 1370 140
1282 04/08/85 3.6 £ 1.9 1330 ¢ 130
5€1 04/08/85 J.0 £ 2.1 1310 ¢ 130
13E3 04/08/85 4.6 + 2.0 1520 + 150
1283(2a) 04/08/85 26 3 1310 ¢ 130
6C1 04/08/85 3.9+ 1.7 1500 ¢ 150
1001 04/09/85 12 2 3 1360 ¢+ 140
1202 04/09/85 3.5 ¢+ 1.8 1190 + 120
10G! Dup. 04/08/85 7.3 £ 2.1 1340 £ 130
1061 Split 04/08/85 7.4 £ 2.2 1390 ¢+ 140

See footnotes at end of table
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(Page 2 of 4)'

TABLE 14

GROSS BETA MINUS K-40, IODINE-131 AND GAMMA* SPECTROMETRY OF MILK

(Results in pCi/2 £ 2 s)

SSES 1985

COLLECTION Gr-Beta
LOCATION DATE Minus K-40 K-40 Ra-226 Th-228
1061 04/22/85 8.8 2.0 1410 140
1282 04/22/85 7.0 2.1 1380 & 140
5E1 04/22/85 3.4 1.9 1340 ¢ 130
13€3 04/22/85 5.3t 2.0 1560 + 160
1061 05/13/85 9.8t 1.9 1390 + 140
1282 05/13/85 3.0 1.3 1480 + 150
5€1 05/13/85 7.1 1.8 1390 + 140
13E3 05/13/85 3.6 1.5 1290 = 130
1283 05/13/85 14 ¢ 2 1360 + 140
6C1 05/13/85 13 ¢ 2 1410 + 140
1001 05/14/85 6.2t 1.5 1250 130
12D2 05/13/85 3.5¢ 1.4 1300 ¢ 130
1282 Dup. 05/13/85 2.52 1.5 1360 z 140
1283 Split 05/13/85 16 ¢+ 2 1450 t 150
1061 05/28/85 11 3 2 1380 + 140
1282 05/28/85 LT 3 1390 £ 140
SEl 05/28/85 9.2 2.2 1270 1+ 130
13€3 05/28/85 4.5¢ 2.1 1500 + 150
1061 06/10/85 7.9 2.1 1290 + 130
1282 06/10/85 4.4 1.9 1410 + 140
5E1 06/10/85 4.9t 1.9 1350 + 140
13E3 06/10/85 7.2¢ 2.2 1270 130
1283 (2b) 06/10/85 20 £ 3 1330 + 130
6C1 06/10/85 7.7¢ 2.1 1200 + 120
1001 06/10/85 5.8 2.0 1330 & 130
1202 06/10/85 3.4 2.0 1350 = 140
5E1 Dup. 06/10/85 4.5¢ 2.0 1310 + 130
6Cl Split 06/10/85 6.4t 2.0 1360 & 140
1061 06/24/85 10 £ 2 1290 & 130
1282 06/24/85 LT 2 1320 ¢+ 130
5E1 06/24/85 7.2¢ 1.6 1380 + 140
13€3 06/24/85 5.7t 1.5 1500 + 150
1061 07/08/85 7.7¢ 2.1 1120 £ 110
1282 07/08/85 LT 3 1360 + 140
5E1 07/08/85 5.1 1.8 1390 : 140
13€3 07/09/85 5.5+ 2.0 1410 1 140
1283 07/08/85 11 £ 2 1370 + 140
6C1 07/08/85 4.3+ 1.7 1230 + 120
1001 07/08/85 8.1 2.3 1510 + 150
1202 07/08/85 3.9 2.1 1250 £ 120
13€3 Dup. 07/09/85 5.1 2.0 1500 ¢+ 150

See footnotes at end of table




TABLE 14
(Page 3 of 4)

GROSS BETA MINUS K-40, I0DINE-131 AND GAMMA* SPECTROMETRY OF MILK
‘ SSES 1985

(Results in pCif2 &t 2 s)

COCTLECTION Gr-Beta
LOCATION DATE Minus K-40 K-40 Cs-137 Ra-226 Th-228
1061 07/22/85 8.0t 1.7 1250 ¢ 130
1282 07/22/85 5.1 1.7 1460 = 150
5E1 07/22/85 6.9t 1.8 1330 £ 130
13€3 07/22/85 3.5¢ 1.3 1510 = 150
1061 (2¢) 08/12/85 16 £ 2 1370 ¢ 140 5.4 £ 3.3
1282 08/12/85 5.3z 2.1 1480 % 150
5E1 08!12/85 4.8 2.0 1250 ¢ 130
13E3 087/12/85 5.3t 2.2 1400 ¢t 140"
1283 (2d) . 08/12/85 15 ¢+ 2 1330 £ 130
6C1 (2e) 08/12/85 16 ¢+ 2 1330 = 130
1001 08/13/85 6.9t 2.0 1630 ¢ 160
1202 08/12/85 LT 3 1240 = 120
< 1282 Oup. 08/12/85 LT 3 1250 £ 130
-
go 1061 08/27/85 7.4 2.0 1360 £ 140
[\ 12B2 08/27/85 3.1 2.0 1470 = 150
5€E1 08/26/85 11 & 2 1180 1 120
13€3 08/26/85 7.2 2.0 1320 £ 130
1061 09/09/85 5.8t 2.0 1460 = 150 4.6 £ 3.0
| 1282 09/09/85 5.4+ 1.9 1240 = 120
5€E1 09/09/85 6.7 2.1 1300 £ 130
13€3 09/09/85 4.7x 1.9 1440 = 140
1283 09/09/85 13 ¢+ 2 1230 + 120,
6C1 09/09/85 6.0t 2.0 1310 + 130
1001 09/09/85 6.5+ 2.1 1320 + 130
1202 09/09/85 LT 3 1160 & 120
1202 Split 09/09/85 LT 3 1480 £ 150
10G1 09/23/85 11 ¢ 2 1300 = 130
1282 09/23/85 5.1 2.0 1430 £ 140
5E1 09/23/85 9.8+ 2.1 1480 & 150
13€3 09/23/85 5.8t 1.9 1490 ¢ 150
SE1 Split 09/23/85 6.8 2.1 1470 = 150
1061 10/07/85 7.5¢ 2.1 1350 = 130
1282 10/07/85 3.3 1.8 1360 = 140
5E1 10/07/85 5.3 2.0 1190 + 120
13€3 10/07/85 6.1t 2.0 1500 £ 150
1283 10/07/85 12 £ 2 1070 = 110
6C1 10/07/85 4.2+ 1.9 1310 + 130
1001 10/08/85 11 £ 2 1360 + 140
1202 10/07/85 LT 3 1120 £ 110
6C1 Split 10/07/85 LT 3 1330 ¢ 130

See footnotes at end of table.
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GROSS BETA MINUS K-40,

(Page 4 of 4)

TABLE 14

IODINE-13]1 AND GAMMA* SPECTROMETRY OF MILK

SSES 1985

(Results in pCi/2 £ 2 s)

COLLECTIOR Gr-Beta

LOCATION DATE Minus K-40 K-40 Cs-137 Ra=226 Th-228
10G1 10/22/85 5.3 2.1 1400 ¢ 140
1282 10/21/85 4.1 2.3 1300 + 130
5€l 10/21/85 6.2 2.2 1280 + 130
13E3 10/21/85 L7 3 1330 & 130
1282 Split 10/21/85 LT 3 1240 £ 120
1061 11/11/85 6.2¢ 2.0 1260 + 130
1282 11/11/85 5.3t 2.0 1410 ¢ 140
5El 11/11/85 11 £ 2 1260 &+ 130
13€3 11/11/85 5.8% 2.3 1490 £ 150
12B3 11/11/85 11 & 2 1300 £ 130
6C1 11/11/85 6.7+ 2.0 1230 & 120
1001 11/12/85 9.1 2.1 1250 ¢ 130 4.9 £ 3.3
1202 11/12/85 4.8% 2.2 1280 £ 130
13E3 Split 11/11/85 5.1t 1.9 1310 £ 130
1001 Split 11/11/85 5.4¢ 1.9 1120 £ 110
1061 12/09/85 7.9% 2.3 1340 £ 130
1282 12/09/85 3.9 1.9 1360 = 140
SE1 12/09/85 10 £ 2 1280 ¢ 130
13E3 12/09/85 5.1 2.3 1380 ¢ 140
1283 12/09/85 8.3t 2.2 1330 £ 130
6C1 12/09/85 6.7t 2.1 1320 £ 130
1001 12/10/85 4.4x 1.9 1400 + 140
1202 12/10/85 4.4 2.0 1370 + 140
10G1 Split 12/09/85 7.7¢ 2.1 1170 £ 120

Note
(1)
(2)

Only gamma emitters detected are reported; typical LLD values can be found on Table 19.
No goat milk was available from location 8Dl in March for quarterly collection. When goat died

in May location was discontinued.
radiochemical methods.

Iodine was
unless not
Sr-89 and

(a) Sr-89
ib; Sr-89
c Sr-89
(d) Sr-89
(e) Sr-89

determined by
ed.

Sr-90 analyses
LT 6; Sr-90
LT 5; Sr-90
LT 7; Sr-90
LT 7; Sr-90
LT 5; Sr-90

R uwmunuwx

er
b 4
P
1
E
%

See Appendix B-5. All values are less than 0.1 pCi/g

formed; results were as follows:

O=m=O o
<o s CO ON
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TABLE 15

GAMMA* SPECTROMETRY OF PASTURE GRASS
SSES 1985

(Results in pCi/g (wet) & 2 s)

LOCATION COLLECTION DATE Be-7 K-40 Ra-226 Th-228
15A1 01/08/85 6.1 ¢ 0.6 5.9 ¢ 0.6

15A1 02/12/85 1.9 £ 0.2 2.0 £ 0.2 ]
15a1 03/12/85 8.8 ¢+ 0.9 1.7 £ 0.4

801 (1) - 03/12/85 7.1 2 0.7 2.1 ¢ 0.4

15A1 04/09/85 21 ¢ 2 6.1 £ 0.6

15A1 05/14/85 0.55 & 0.10 6.9 £ 0.7

15A1 Duplicate  05/14/85 2.4 £ 0.7 30 & 3

15A1 06/11/85 0.26 + 0.17 6.0 £ 0.6

1541 07/09/85 0.87 + 0.17 8.5 £ 0.9

15A1 08/13/85 0.67 + 0.28 6.5 £ 0.7

15A1 09/10/85 0.98 + 0.17 3.3 0.3

1541 10/08/85 1.3 £ 0.1 7.0 £ 0.7

1541 11/12/85 1.7 £ 0.2 2.9+ 0.3

15A1 12/10/85 6.7 £ 0.7 4.8 ¢ 0.5

* Only gamma emitters detected are reported; typical LLD values are found on Table 19.
(1) Location deleted after goat milk operation was discontinued in May 1985.
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TABLE 16

GAMMA* SPECTROMETRY OF SOIL AND VEGETATION
SSES 1985

{(Results in pCi/g (dry) £ 2 s)

COLLECTION
LOCATION DATE Be-7 K-40 Cs-137 Ra-226 Th-228 Other
SOIL
254 Bot. 08/19/85 8.8 £ 0.9 0.18 + 0.05 1.1 2 0.1
254 Top 08/19/85 9.3 ¢+ 0.9 0.12 £ 0.05 1.7 £ 0.8 0.94 £ 0.09
555 Bot. 08/19/85 9.7 ¢+ 1.0 0.27 £ 0.06 1.8 £ 0.8 1.1 £ 0.1
555 Top 08/19/85 9.6 + 1.0 0.29 £ 0.04 2.0 £ 0.6 1.1 2 0.1
1154 Bot. 08/21/85 10+ 1 0.10 = 0.04 0.64 + 0.06
1154 Top 08/21/85 12 3 1 0.14 + 0.03 1.4 £ 0.5 0.80 + 0.08
1554 Bot. 08/21/85 10 £ 1 0.16 £ 0.06 2.4 £ 0.8 1.3 2 0.1
1554 Top 08/21/85 14 £ 1 0.12 ¢ 0.05 2.1 +0.9 1.0 £ 0.1
982 Bot. 08/21/85 9.5+ 1.0 0.30 £ 0.04 1.4 £ 0.5 0.68 & 0.07
982 Top 08/21/85 101 0.43 ¢ 0.04 0.57 £ 0.06
104 Bot. 08/19/85 9.6 £ 1.0 0.78 + 0.08 1.5 ¢ 0.2
104 Top 08/19/85 7.4 £ 0.9 0.69 & 0.08 2.9+ 1.0 1.3 £ 0.1
302 Bot. 08/19/85 11 £ 1 0.53 £ 0.07 7.7 £ 1.7 4.3 £ 0.4
302 Top 08/19/85 10 £+ 1 0.95 & 0.10 3.6 £ 1.0 2.2 £ 0.2
12€2 Bot. 08/19/85 10 £+ 1 0.23 ¢ 0.05 1.8 £ 0.7 0.87 + 0.09
1262 Top 08/19/85 9.8 £ 1.0 0.23 % 0.04 1.6 £ 0.5 0.68 & 0.07
761 Bot. 08/21/85 8.7 ¢ 0.9 1.7 £ 0.2 1.7 £ 0.6 1.3 £ 0.1
761 Top 08/21/85 8.4 £ 0.8 2.2 £ 0.2 2.3 £ 0.8 1.2 2 0.1
1263 Bot. 08/19/85 12 ¢ 1 0.11 £ 0.03 1.8 £ 0.6 1.1 £ 0.1
1263 Top 08/19/85 121 0.18 £ 0.05 2.2 £ 0.9 1.1 £ 0.1
VEGETATION/TERRESTRIAL
254 08/19/85 2.6 £ 0.9 42 4
555 08/19/85 4.5 ¢ 1.1 39 2 4
1154 08/21/85 1.7 £ 0.4 13 ¢ 1
1554 08/21/85 6.7 £ 1.3 21 £ 2
982 08/21/85 7.2 £ 0.7 14 £ 1
104 08/19/85 2.4 £ 0.6 25 £ 3
302 08/19/85 6.6 £+ 1.1 50 £ 5
12€2 08/19/85 1.2 £ 0.5 21 £ 2
761 08/21/85 9.9 £ 1.0 32 £ 3
1263 08/19/85 10 21 30 £ 3

* Only gamma emitters detected are reported; typical LLD values are found on Table 19.
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TABLE 17
(Page 1 of 2)

GAMMA* SPECTROMETRY OF FOOD PRODUCTS (Fruits, Vegetables and Honey)
SSES 1985

(Results in pCi/g (wet) £ 2 s)

LOCATION (1) COLLECTION DATE 8e-7 . K-40 Cs-137 Ra-226 Th-228
11S6 Spinach-BD 05/28/85 6.1 £+ 0.6
1156 Lettuce-BS 05/28/85 0.17 %+ 0.08 3.1 0.3
2H1 Strawberries 06/09/85 1.5 %.0.2
1101 Strawberries 06/10/85 1.7 £ 0.2
755 Spinach - BD 06/18/85 0.12 £ 0.13 8.2 £ 0.8
785 Lettuce - BS 06/18/85 0.23 £ 0.11 4.6 ¢ 0.5
755 Swiss Chard - FH 06/18/85 6.4 + 0.6
1156 Spinach - BD 06/18/85 0.22 ¢ 0.10 7.2 £ 0.7 0.010 £ 0.011
1156 Lettuce - BS 06/18/85 3.9 % 0.4
1156 Swiss Chard - FH 06/18/85 0.14 £ 0.11 6.3 = 0.6
1156 Curled Endive 07/08/85 0.32 & 0.13 5.9 + 0.6 !
1156 Lettuce - PH 07/08/85 3.2 £ 0.3
755 Curled Endive 07/08/85 0.29 £ 0.10 5.9 £ 0.6
755 Lettuce - PH 07/08/85 0.29 % 0.09 3.9 £ 0.4
755 Green Bean - LT 07/16/85 2.4 £ 0,2
755 Detroit Red Beet 07/16/85 4,1 £ 0.4
1156 Green Bean - LT 07/16/85 2.7 £ 0.3
1156 Detroit Red Beet 07/16/85 3.6 £ 0.4
785 0ak Leaf Lettuce 07/16/85 0.24 £ 0.10 2.5 £ 0.3
1156 0ak Leaf Lettuce 07/16/85 0.14 £ 0.11 2.5 £ 0.3
1156 Prize Cabbage 07/22/85 2.8 ¢ 0.4
755 Prize Cabbage 07/22/85 2.1 0.3
2H1 Cabbage 08/13/85 3.7 £ 0.4
1101 Green Beans 08/13/85 2.9 £ 0.3
1101 Sweet Corn 08/13/85 2.0 £ 0.2
2H1 Green Beans 08/13/85 1.7 £ 0.2
2H1 Sweet Corn 08/13/85 3.0 £ 0.3
11D1 Cabbage 08/19/85 2.7 £ 0.3
1156 Sweet Corn - BS 08/13/85 2.0 £ 0.2
1156 Tomatoe - B8 08/13/85 2.9 ¢ 6.3
755 Sweet Corn - BS 08/13/85 2.7 £ 0.3
755 Tomatoe - 8B 08/13/85 2.1 £ 0.2

See footnotes at end of table.
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TABLE 17
(Page 2 of 2)

GAMMA* SPECTROMETRY OF FOOD PRODUCTS (Fruits, Vegetables and Honey)
SSES 1985

(Results in pCi/g (wet) £ 2 s)

LOCATION (1) COLLECTION DATE Be-7 K-40 Cs-137 Ra-226 Th-228
1101 Potatoes 09/10/85 3.1 £ 0.3
2H1 Potatoes 09/10/85 3.9t 0.4
1101 Tomatoes 09/10/85 1.9 £ 0.2
1101 Tomatoes, Dup. 09/10/85 2.4 £ 0.2
755 Curled Endive 09/10/85 0.46 = 0.13 4.8 £ 0.5
7S5 Swiss Chard - FH 09/10/85 0.19 + 0.08 3.1 £ 0.3
1156 Curled Endive 09/10/85 0.29 % 0.12 3.7 £ 0.4
1156 Swiss Chard - FH® 09/10/85 0.31 £ 0.09 4,0 £ 0.4
755 Potatoe - KB 09/10/85 5.1 £ 0.5
11S6 Potatoe - KB 09/10/85 4.0 £ 0.4
1156 Spinach-BD 10/08/85 0.58 £ 0.10 8.6 £+ 0.9 0.017 £ 0.010
1156 Lettuce-BS 10/08/85 0.32 £ 0.09 4.0 £ 0.4 '
785 Spinach-BD 10/08/85 0.32 £ 0.13 8.4 £ 0.8
755 Lettuce-BS 10/08/85 0.34 £ 0.08 4.6 £ 0.5
782 Cortland Apples 10/08/85 0.63 £ 0.12
782 Maclntosh Apples 10/08/85 1.0 £ 0.1
1281 MacIntosh Apples 10/09/85 9.3 £ 0.9
782 Honey 10/08/85 1.6 £+ 0.2 0.034 £ 0.008
* Only gamma emitters detected are reported; typical LLD values are found on table 19.
(1) Variety codes for stations 755 and 1156 are as follows: Lettuce-BS = Black-seeded Simpson, Spinach-BD = Winter Bloomsdale,

Swiss Chard-FH = Ford hook, Lettuce-PH = Prizehead, Green Bean-LT = Long Tender, Tomatoe-BB = Big Boy, Potatoe-KB = Kennebec




TABLE 18

GAMMA* SPECTROMETRY OF GAME, POULTRY AND EGGS
SSES 1985

(Results in pCi/g (wet) % 2 s)

LOCATION COLLECTION DATE K-40 Cs-137 Th-228
Eggs 1281 09/09/85 1.1 £ 0.1
Chicken 1281 09/09/85 2.6 £ 0.3
Duck 1001 09/09/85 2.9 £ 0.3
Deer 3 11/15/85 2.7 £ 0.3 0.17 £ 0.02
~  Deer ’ 55 11/15/85 2.9 % 0.3 0.29 + 0.03
v Squirrel 155 10/19/85 3.5 £ 0.4 3.9 £ 0.4
i @ Squirrel 1S 10/19/85 » 3.0 £ 0.3 2.0 £ 0.2
B Squirrel 25 10/19/85 3.8 £ 0.4 1.9 £ 0.2

* Only gamma emitters detected are reported; typical LLD values are found on Table 19.
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TABLE 19

TYPICAL * LOWER LIMITS OF DETECTION OF NUCLIDES SEARCHED FOR BUT NOT FOUND BY GAMMA SPECTROMETRY

IN THE VICINITY OF SUSQUEHANNA STEAM ELECTRIC STATION, 1985

NUCLIDE FISH %%B%HHE SURFACE WATER GROUND WATER POTABLE WATER RAIN WATER
(pCi/g wet) (pCi/g dry) (pCi/e) (pCi/e) (pCi/%) {(pCi/z)
Mn-54 .018 .068 6.4 5.6 6.4 5.0
Co-58 .022 .078 6.5 6.2 6.5 5.4
Fe-59 .051 .21 11 11 14 11
Co-60 .018 .071 6.4 6.1 6.4 5.6
Zn-65 .040 .16 12- 13 10 11
Ir-95 .050 .16 14. 12 14 11
lb-95 .031 .088 7.4 6.9 7.2 5.9
[-131%* .61 .97 0.28 24 0.34 26
Cs-134 .020 .084 6.8 6.2 7.5 5.9
Cs-137 .020 .082 6.6 6.3 7.0 6.0
Ba-140 .39 J7 33 34 33 33
La-140 .11 .42 11 11 11 12
GANE, PUULTRY
NUCLIDE AIR PARTICULATES MILK PASTURE GRASS FRUITS/VEG. ALGAE AND EGGS SOIL
(10-3 pCi/m3) (pCi/g) (pCi/g wet) (pCi/g wet) (pCi/g dry) (pCi/g wet) (pCi/q dry)
Mn-54 0.46 7.1 .051 .023 .33 .026 .097
Co-58 0.52 7.2 .060 .022 .32 .037 .10
Fe-59 0.68 15 .15 .051 74 .090 .30
Co-60 0.52 13 .056 .024 .41 .023 .098
In-65 1.1 19 .11 .052 77 .055 .20
Ir-95 1.0 17 .15 .052 .69 .078 .25
Nb-95 0.56 7.9 .065 .027 .33 .043 .11
[-131** 3.3 0.16 .20 .056 .59 2.8 .73
Cs-134 0.49 8.2 .054 .025 .38 .026 .10
Cs-137 0.48 7.9 .059 .025 .40 .026 A2
Ba-140 3.9 31 17 .086 1.1 .94 .85
La-140 2.0 10 .063 037 .59 .33 .32

* Typical refers to mean plus two standard deviations.

** lodine-131 in surface water, potable water and milk is determined by radiochemical methods.

See appendix 8-5.
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APPENDIX A
US EPA INTERCOMPARISON PROGRAM RESULTS

1. Introduction

The quality assurance program of the Radiological Laboratory of Teledyne

Isotopes (TI) is briefly described in this appendix.

Information on each incoming sample is entered in a permanent log
book. A sample number is assigned to each sample at the time of receipt.

This sample number uniquely identifies each sample.

Laboratory counting instruments are calibrated, using radionuclide
standards obtained from the National Bureau of Standards, the EPA, and
reliable commercial suppliers, such as Amersham-Searle. Calibration of
counting instruments is maintained by regular counting of radioactive
reference sources. Background counting rates are measured regularly on all
counting instruments. Additional performance checks for the gamma-ray
scintillation spectrometer include regular checks and adjustment, when

necessary, of energy calibration.

Blank, spiked (known quantities of radioactivity added), and replicate
samples are processed periodically to determine analytical precision and

accuracy.

2. Laboratory Analyses for Quality Assurance

Teledyne Isotopes participates in the U.S. Environmental Protection
Agency Radioactivity Intercomparison Studies (Cross-check) Program. The TI
results of analyses performed on samples and the known values are listed in

Table A-1.
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TABLE A-1

INTER-LABORATORY COMPARISONS, 1985

TELEDYNE ISOTOPES

Page 1 of 5

Collection Teledyne ’ A1l Participants
Date Media Nuclide EPA-Results(a) Isotopes Results(b) Mean % 2 s.d.
04/20/84 Water Gross Alpha 35. ¥ 15.2 22. t 4.6 28. + 7.
(Sample A)
04/20/84 Water Gross Beta 147. + 12.4 117. +17.3 (p)
(Sample B) Sr-89 23. t 8.7 18. t 7.5 24. + 7.
Sr-90 26. t 2.6 22. t 3.5 (h) 25. + 4.
Co-60 30. t 8.7 29. + 6.2 30. + 4.
Cs-134 30. ¥ 8.7 29. t 4.6 29. + 4.
Cs-137 26. + 8.7 29. + 6.0 26. t 3.
07/20/84 Water Gross Alpha 6. + 8.7 3.8 + 2.4 (k)
(x) Gross Beta 13. + 8.7 11.3 £ 3.5 (k)
07/27/84 Food Sr-89 25.0 + 8.7 17. + 9 tk;
(c)(k) Sr-90 20,0 % 2.6 20. £ 9. k
1-131 3.0 t 10.4 19. + 3.5 (k)
Cs-137 25.0 ¢t 8.7 26. 11, ék}
K 2605.0 $226.0 3027. +1183. k
11/23/84 Air Filter Gross Alpha 15. + 8.7 15. t 1.7 16. + 6.
Gross Beta 52. + 8.7 54, + 3.5 56. t 12,
Sr-90 21. t 2.6 23. t 3.0 21, t 6.
Cs~137 10. t 8.7 9. + 4.6 11. t 6.
12/21/84 Water Ra-226 8.6 + 2.2 9.3 + 1.8 8.0 + 3.0
Ra-228 4.1 ¢ 1.1 L.T. 1.3 (e 3.8 & 2.0
01/04/85 Hater Sr-89 3. + 8.7 L.T. . 6. + 3.
Sr-90 30. t 2.6 29. t 10.5 28. t 6.
01/18/85 Water Gross Alpha 5. + 8.7 5. t 0. 5. r 4.
Gross Beta 15, + 8.7 15.3 & 1.7 17. ¥ 3.
01/25/85 food Sr-89 3.0 ¢ 8.7 17.0 & 0.0 (d) 24.8 % 20.1
(c) Sr-90 26.0 ¢+ 2.6 22.0 6.0 30.1 % 17.8
1-131 35.0 ¢ 10.4 26.3 + 6.2 35.5 + 10.8
Cs-137 29.0 + 8.7 31.0 t 10.4 31.4 % 8.2
K 1382.0 1207.9 1393.0 + 96.4 1379.1 2290.1




TABLE A-1
INTER-LABORATORY COMPARISONS, 1985
TELEDYNE ISOTOPES

Page 2 of §
Collection Teledyne A1l Participants
Date Media Nuclide EPA-Results(a) Isotopes Results(b) Mean * 2 s.d.
02/02/85 HWater H-3 3796. 1634. 3933. 1174. 3916. 1744.
02/08/85 Water Cr-51 48. t 8.7 L.T. 57. 47. + 18.
Co-60 20. & 8.7 19. t 6. 19. x 6.
In-65 56. + 8.7 . 57. 6. 56. + 12.
Ru-106 25. % 8.7 L.T. 40. 25. + 14,
Cs-134 35. %+ 8.7 37. 12, 33. + 8.
Cs-137 25. t 8.7 31. + 5. 25. + 6.
03/01/85 Milk I-131 9, + 1.6 8.0 £ 3.0 8. 4.
03/15/8% Hater Ra-226 5.0¢ 1.3 5.9 % 4,9 = 0.7
Ra-228 9.0 £ 2.3 5.1 = 1.8 (e) 8.4 1.8
03/29/85 Air Filter Gross Alpha 10.0 ¢+ 8.7 10.3 + 1.7 10.7 % 4.8
Gross Beta 36.0 £ 8.7 36.7 & 7.5 38.3 % 11.2
Sr-90 15.0 £ 2.6 14.7 £ 1.7 15. + 3.6
Cs-137 6.0 £ 8.7 6.0 = 0.0 6.8 + 3.3
04/05/85 Hater 1-131 7.5 £ 1.3 6.7 % 1.7 6.96 + 1.34
4
04/12/85 Hater H-3 "‘ 3559. 630, 3367.  $963. 3534. 1536,
04/19/85 Water Gross Alpha 32.0 £+ 8.7 25.33 2 1.74 (f) 30.61 £ 19.91
(Sample A) Ra-226 4.1 ¢+ 1.0 3.66 £ 0.90 3.99 + 2.64
Ra-228 6.2 1.6 6.13 + 0.69 6.15 & 4.26
u 7.0 £ 10.4 6.67 £+ 1.74 7.58 £+ 4.46
04/19/85 Hater Gross Beta 72.0 £ 8.7 92.33 t 9.63 (g) 69.98 + 19.18
(Sample B) Sr-89 10.0 £ 8.7 10.0 ¢+ 0.0 9.71 + 7.78
Sr-90 15.0 £ 2.6 13.33 £+ 3.45 14,37 £ 3.98
- Co-60 15.0 ¢ 8.7 20,0 z 5.2 15.59 + 5.46
- Cs-134 15.0 £ 8.7 14.66 £ 3.45 14,63 + 5.90
Cs-137 12.0 £ 8.7 16.33 + 9.63 13.16 £ 4.96
05/10/85 Water Sr-89 39.0 + 8.7 35.66 + 9.15 36.16 + 16.74
Sr-90 15.0 ¢ 2.6 12.66 £ 1.74 (h) 13.53 £ 1.16




TABLE A-1
INTER-LABORATORY COMPARISONS, 1985
TELEDYNE ISOTOPES

Page 3 of 5

Collection Teledyne All Participants

Date Media Nuclide EPA-Results(a) Isotopes Results(b) Mean + 2 s.d.
05/24/85 Hater Gross Alpha 12.0 £ 8.7 12.00 £+ 5.19 10.50 £ 6.40
Gross Beta 11.0 £ 8.7 12.66 + 1.74 12.46 £ 6.28
06/07/85 Water Cr-51 44.0 + 8.7 L.T. 53.3 47.81 + 21.38
Co-60 14.0 £ 8.7 15.66 £ 3.45 15.02 £+ 5.34
Zn-65 47.0 £ 8.7 48.33 + 7.53 49,26 + 12.34
Ru-106 62.0 + 8.7 53.67 + 9.63 (i) 58.42 £ 24.10
Cs-134 35.0 £+ 8.7 33.0 + 13.08 33.31 £ 7.56
Cs-137 20.0 + 8.7 23.33 + 6.24 21.23 £ 5.78
06/14/85 Water H-3 2416.0 x608.0 2366.66 +346.38 2399.15 $622.92
06/21/85 Water Ra-226 3.1 ¢+ 0.7 3.8 + 0.18 (J) 3.13 ¢+ 1,14
Ra-228 4.2 ¢t 1.0 3.66 + 2.01 4.15 + 2.02

it

06/28/85 Milk Sr-89 11.00 £ 8.66 11.66 % 3;45 9.82 + 4.60
Sr-90 11.00 + 2.60 10.00 £ 0.0 10.11 £ 4.10
1-131 11.00 £ 10.39 9.00 £ 3.00 11.74 £ 4.92
Cs-137 11.00 t 8.66 11.00 £ 7.92 11.62 £+ 3.4¢6
K 1525.00 $131.63 1540.0 +103.92 1523.52 +234.44
07/19/85 Water Gross Alpha 11.0 £ 8.7 5.67 £ 1.74 9.10 £ 5.74
Gross Beta 8.0 £+ 8.7 4.33 ¢ 1.74 8.88 + 6.40
07/26/85 Food Sr-89 33.00 + 8.66 25.33 ¢t 6.24 zl; 24.66 + 11.54
(c) Sr-90 26.00 + 2.60 28.33 t 4.56 (1 26.77 £ 11.18
[-131 35.00 £ 10.39 37.33 ¢t 4.56 37.13 + 9.58
Cs-137 29.00 £ , 8.66 31.00 £ 3.00 30.74 £ 6.06
K 1514.00 £131.63 1633.33 £153.96 (m) 1500.08 £240.34
08/09/85 Hater 1-131 33.00 £ 10.39 36.66 + 4.56 31.86 £ 7.74
08/16/85 Hater H-3 4480.00£776.00 4433.3 1458.25 4421.91 +681.48
08/30/85 Air Filter Gross Alpha 13.00 ¢+ 8.66 12.66 + 1.74 12.98 + 5.04
Gross Beta 44.00 £ 8.66 43.00 £ 9.00 47.48 + 12.58
Sr-90 18.00 + 2.60 20.00 £ 3.00 (n) 17.73 £ 4.00
Cs-137 8.00 £ 8.66 10.00 + 3.00 9.42 + 4.06




TABLE A-1
INTER-LABORATORY COMPARISONS, 1985
TELEDYNE ISOTOPES

Page 4 of 5

Collection Teledyne A1l Participants

Date Media Nuclide EPA-Results({a) Isotopes Results(b) Mean % 2 s.d.
09/06/85 Hater Sr-89 20.00 + 8.66 18.33 £ 4.56 18.80 + 9.66
Sr-90 7.00 £ 2.60 6.00 £ 0.00 6.94 + 2.52
09/13/85 Water Ra-226 8.90 + 2.32 9.23 + 1.47 8.44 + 2.96
Ra-228 4,60 1.20 4.03 £ 0.60 4.47 + 2.30
09/20/85 Hater Gross Alpha 8.00 £ 8.66 . 3.33 ¢+ 1.74 (q) 7.62 + 4.36
Gross Beta 8.00 £ 8.66 4.00 £+ 0.00 (q) 8.39 + 4.28
10/04/85 Hater Cr-51 21,00 £ 8:66 L.T. 63. 24,37 % 22.82
Co-60 20.00 £ 8.66 17.66 £ 9.63 19.73 £+ 4.30
> Zn-65 19.00 + 8.66 25.33 ¢ 7.53 (o) 20.30 + 6.90
4] Ru-106 20.00 £ 8.66° L.T. 37. 23.00 £ 14.52
Cs-134 20.00 £ 8.66 18.33 £+ 9.15 18.62 £ 4.66
Cs-137 20.00 + 8.66 22.33 £ 3.45 20.33 + 4.02
10/lf/85 Water H-3 1974.00 t597.56 2133.33 1624.48 1984.23 +400.06

NOTES:

(a) EPA Results-Expected laboratory- precision (3 sigma). Units are pCi/£ for water, urine, and milk except
K is in mg/£. Units are total pCi for air particulate filters.

(b) Teledyne Results - Average % three sigma. Units are pCi/£ for water, urine, and milk except K
is in mg/£. Units are total pCi for air particulate filters.

(c) Units for food analysis are pCi/kg except K which is in mg/kg.

(d) The results from the EPA were received on August 09, 1985 for the analysis completed in April. The EPA
had difficulty determining the correct results for this sample. It was difficult to scavenge and the
results were reported as a courtesy although they were considered suspect because of the difficulty
of analyzing a synthetic food sample.

(e) A new chemistry was tried but did not give good results. A further refinement of the chemistry is planned.

(f) The proportional counters are calibrated for alpha efficiency with Am-241. Low energy alpha emitters
are included in the spike; however, no correction for efficiency was made.

(g) The proportional counters are calibrated for beta efficiency with Cs-137. The efficiency correction
applied for the low energy beta emitters overcompensated because the amount of the low energy emitters
was small compared with the high energy emitters.
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TABLE A-1
INTER-LABORATORY COMPARISONS, 1985
TELEDYNE ISOTOPES
Page 5 of §

Collection Teledyne A1l Participants
Date Media Nuclide EPA-Results(a) Isotopes Results(b) Mean * 2 s.d.

Notes {(Cont.)

(h)

(1)

(3)

(k)

(M

(m)

(n)

(o)

(p)

(q)

The low Sr-90 results were caused by erroneously high Sr-89 yields because of trace calcium
and barium in the precipitated mount. Experiments will be conducted to eliminate this problem.

The three results were 50, 55 and 56 pCi/£. The one low result of 50 caused the average to be
below the two sigma normalized deviation from the known.

A new NBS traceable standard was prepared to check the efficiency calibration of the ZS coated
alpha counters used to count Ra-226. .

Results were not released to Teledyne Isotopes.

The results for these samples showed high variability with some results near the spike value.
In the future samples will be counted longer and sooner after milk time to reduce the amount of

ingrowth correction of Sr-90 into Sr-89.

The weight of the sample analyzed will be controlled more care%ul]y since the density may vary
from sample to sample.

The reported results were 21, 20 and 19. If the counting error (¢ 1.0) is taken into consideration,
these results would have been within the two sigma normalized deviation from the known.

The reported results were 23, 25 and 28. The one high result of 28 caused the average to be
above the 2 sigma normalized deviation from the known.

There was a significant difference between the known value and the grand average, therefore, the EPA
deleted the results from the final report.

Low results were caused by a misunderstanding of the dilution instructions by the analyst. Samples
were diluted by 2.




APPENDIX B

SUMMARY OF ANALYTICAL METHODS

The following section contains a description of the analytical laboratory
procedures along with an explanation of the analytical calculation methods
used by Teledyne Isotopes for sample analysis. These are considered
proprietary and are published for informational purposes only.

A further discussion on data reporting conventions can be found in
Appendix C.




TLD MEASUREMENTS :

During the four quarters‘of 1985, a PP&L dosimetry system was used
which consists of a Panasonic UD-710 reader and UD-801 badges. The UD-801
badges have two elements of lithium borate (Cu) and two elements of calcium
sulfate (Tm). Only the calcium sulfate (Tm) elements are used for environ-
mental measurements. This phosphor was chosen for its characteristic high
light output, minimal thermally induced signal loss (fading) and negligible

self-dosing.

In handling, the badges are kept clean, and the element phosphors
are not touched. The badges are stored and transported in plastic bags or

other containers.

Before going to the field, the dosimeters are read twice (separated by
one hour) in which the second reading is used as an inherent (background)
reading for each element. After the inherent read, the badges are placed in
sealed plastic bags (to aid in preventing moisture contacting the TLDs)
labeled with the sampling location and taken immediately out to the field.
Upon removal from the field, the TLDs are inspected for any damage and
readout immediately. In-transit TLDs are not used because of the short time

period between the inherent reading and field placement.

An element correction factor has been calculated for each element, and

the reader is calibrated using a cesium-137 source.
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DETERMINATION OF GROSS ALPHA AND/OR GROSS BETA ACTIVITY
IN WATER SAMPLES, AIR PARTICULATE FILTERS, COMPOSITED AIR
PARTICULATE FILTERS OR SEDIMENTS

TELEDYNE ISOTOPES

This describes the process used to measure the overall alpha and/or
beta radioéctivity of water samples, air particulate filters, composited air
particulate filters or sediments without identifying the radioactive species
present. No chemical separation techniques are involved. One liter of the
water sample is evaporated on a hot plate. The evaporated sample is rinsed
into a 2-inch diameter stainless steel planchet which is stamped with a
concentric ring pattern to distribute residue evenly. Final evaporation to
dryness takes place under- heat lamps. Residue mass is determined by weighing
the planchet before and after mounting the sample. In the case of an air
particulate sample, the filter is mounted directly on a 2-inch stainless
steel planchet. Composited air filter samples are leached with nitric acid
to bring the deposit into solution. The solution is filtered and a aliquot
is evaporated and then mounted on a 2-inch stainless steel planchet. Sediment
samples are dried and a 1 gram aliquot is mounted directly on a 2-inch

stainless steel planchet.

The planchets are then counted for alpha and/or beta activity in a
low-background gas flow proportional counter. Calculation of activity
includes an empirical self-absorption correction curve which allow for the
change in effective counting efficiency caused by the residue mass. Self
absorption is not consideted in the case of air particulate filters because
of the impracticality of accurately weighing the deposit and because the

penetration depth of the deposit into the filter is unknown.
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Alpha/Beta (Cont.)

CALCULATION OF THE SAMPLE ACTIVITY OR OF THE LLD

N - B om N+8
At ‘At
Net pCi on collection date = : At

unit volume or wt, 2.22 (v) (€) + 2.22-(v) (¢)
e e
net activity counting error
where: N = total counts from sample (counts)
At = counting time for sample (min)
B = background rate of counter (cpm)
2.22= dpm
15
v(w)= volume or weight of sample analyzed’
£ = efficiency of the counter
om = multiples of counting error

For gross alpha and gross beta calculations set y=1and OF = 1,

A detection limit (MDL) or "less than" (LT) value is reported if no activity
. -js found. If the net activity, as calculated above, is less than or is equal

to a predetermined multiple (em) of the background counting error, then the

LT value is reported. A sigma multiple (em) of 4.66 is used for calculation

of the LT value unless the customer requests another value such as 2.83.

Thus LT = g m B
At

2.22 (v) (&) (y) (DF)
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DETERMINATION OF I-131 IN MILK AND WATER SAMPLES
BY RADIOCHEMISTRY AND LIQUID PHASE BY ANALYSIS

TELEDYNE ISOTOPES

This describes the radiochemical methods for determining [-131
activity in milk and water samples by coincidence counting in the liquid
phase.

Four liters of sample are first equilibrated with stable iodide
carrier, A batch treatment with anion‘exchange resin is used to remove
iodide from the sample. The iodine is then stripped from the resin with
sodium hypochlorite solution, is reduced with hydroxylamine hydrochloride, and
is extracted into carbon tetrachloride as free iodine. It is then back-
extracted as iodide into sodium bisulfite solution.

The iodide sample solution is oxidized to the free state using
NaNO2 reagent and is extracted several times into a total of 15 ml of
toluene, A 200 u1 aliquot is taken for determining chemical yield by
spectropﬁotometer. A decolorizing agent (2-methyl-2-butene) is added to the
toluene-iodine solution to form an inert molecule and to minimize liquid
scintillation quenching. A toluene-based liquid scintillation counting
solution is added to the sample, which is then analyzed by a beta-gated

gamma-coincidence counting system.



I-131 (Cont.)

CALCULATION OF THE SAMPLE ACTIVITY OR OF THE MDL

The Sample Activity and the 2-sigma Counting Error are Calculated as
Follows:

N_- 8 2 [N +8
At At
Net pCi on collection date = * At
Iter ¢.22(v)(y)(DF)TE) c.zz (v)(y)(DF)(E)
I I
net activity counting error
where: N = total counts from sample (counts)
At = counting time for sample (min)
B = background rate of counter (cpm)
2.22 = dpm
pCT
v = volume of sample analyzed (liters)
y = chemical yield of the mount or sample counted
DF = decay factor from the collection to the mid count time

4

£ = efficiency of the counter for I-131

Note: Efficiency is determined by counting an [-131 standard.
Consequently, the branching intensity (abundance) of the
[-131 gamma does not appear in the above equation,

Calculation of the MDL

If the net activity (previously defined) is equal to or is less
than a specified multiple of the background counting error, the
activity on the collection date is below the limits of detection
?nd ;s called "less than" (L.T.) or "minimum detectable level®
MDL).

The L.T. value can be specified by stating only the counting
error at a predetermined multiple (om) of the one sigma sta-
tistics. A sigma multiple (om) of 4.66 is used for calculation of
the L.T. values unless another multiple such as 2.83 is specified.

thus L.T. =




DETERMINATION OF TRITIUM BY GAS COUNTING
TELEDYNE ISOTOPES

A 2'ml aliquot is reduced into hydrogen gas and collected in an activated
charcoal trap. The hydrogen is then transferred into a previously evacuated
one liter proportional counter. Non tritiated hydrogen and ultra-high purity
methane is added and then counted. Backgrounds and standards are counted in
the same gas mixture as the samples.

Calculation of the sample activity or the MDL:

3.234x(TU)y x Vy [(CPM)G - BKG :!:crm\/ét?.2 + B2 ]

Net pCi = CPMN X VS
unit vol.
where: (TU)y = the tritium units of the standard
Vi = volume of the standard used to calibrate the efficiency

of the detector - in psia
Vg = volume of the sample loaded into the detector - in psia
(CPM)y = the cpm activity of the standard of volume Vy

(CPM)g = the gross activity of the sample of volume Vg and the
detector background

BKG = the background of the detector in cpm
3.234 = conversion factor changing TU to pC/#

At = counting time for the sample
am = multiple of the counting error
a6 = standard deviation of the gross activity of the

sample and the detector background, in cpm

aB = standard deviation of the background, .in cpm
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Tritium (cont.)

[f the net activity (CPM) - BKG is equal to or is less than twice the
counting error, the act1v1ty on the collection date is below the limits of
detection and is called "less than" (L.T.) or "minimum detectable level®

(MOL).

—~ /2 2
thus L.T. = 2 x 3.234 x (TU)y x Vy x\/%6 + ©B

(CPM)y x Vg
where: 6 = standard deviation of the gross activity of the
sample and the detector background, in cpm
78 = standard deviation of the background, in cpm

B-8




DETERMINATION OF GAMMA EMITTING RADIOISOTOPES
TELEDYNE ISOTOPES

Gamma emitting radioisotopes are determined with the use of a lithium-
drifted germanium (Ge(Li)) and high purity germanium detectors with high
resolution spectrometry in specific media, for example, air particulate
filters, charcoal filters, milk, water, vegetation, soil/sediments, biological
media, etc. Each sample to be assayed is prepared and counted in standard
geometries such as one liter wrap-around Marinelli containers, 300 mf or

150 mg¢ bottles, or two-inch filter paper source geometries.

Samples are counted on large (>55 cc volume) Ge(Li) detectors connected
to Nuclear Data 6620 data acquisition and computation systems. All resultant

spectra are stored on magnetic tape.

The analysis of each sample consists of calculating the specific
activities of all detected radionuclides or the detection limits from a
standard list of nuclides. The Ge(Li) systems are calibrated for each
standard geometry using certified radionuclide standards traceable to the

National Bureau of Standards.

CALCULATION OF THE SAMPLE ACTIVITY
AND COUNTING ERROR

N - B . 2 / N +B
Net pCi/vol or mass = +

2.zz (v)(e)8l)(DF)(At) .z (v)(g)(8l)(DF)(at)
net activity counting error
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Gamma Cont,

where: N = area, in counts, of a spectra] region containing a gamma
emission of the nuc]1de of interest

Note: 1if the detector exhibits a peak in this region when
counting a blank (ie. from natural background) then
(BB)(At) is subtracted from N before using the above
equation. BB is the count rate of the blank, cpm, in
the background peak.

B = background counts in the region of interest, calculated by
fitting a stra1ght line across the reg1on connect1ng the
two adjacent regions.

At = counting interval of sample, minutes
2.22 = dpm/pCi
v = volume or mass of sample analysed

= effiCiency of counter at the energy region of interest

BI = branching intensity of the nuclide at the gamma emission
energy under consideration

DF = decay factor from sample collection t1me to midpoint of
the counting interval

CALCULATION OF MINIMUM DETECTABLE LEVEL (MDL)

4.66 / N

MDL pCi/vol or mass
v)ie t

The width of the spectral band around the emission energy is calculated 1
differently from the case of an identified peak, so that the value of N
used in the two equations may differ, 4

A detection 1imit (MDL) or "less than" (LT) value is reported if no }
activity is found. If no spectral lines are identified at the energies
appropriate to a nuclide, the LT value is calculated by the above equation.
If spectral lines are identified but the 2 sigma error in the first equation
is greater than 60% of the net activity, then a LT value is also assigned by 1
the second equation.

The analyst's judgement is excercised in the decision to report an

activity or an MDL. The agreement between various spectral lines of the same
nuclide, and possible interference from other nuclides, are considered in this 1

decision.
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APPENDIX C
DATA REPORTING CONVENTIONS

The results from Teledyne Isotopes analyses are reported to two

significant figures. Errors are reported to the same decimal place as the

result, If the error has no digit before the third figure in the result, the

error is rounded up to the second significant figure. If the error is less
than 10% of the result, an error of 10% of the result is reported. Detection

limits are rounded to one significant figure.

In the tables presenting analytical measurements, the calculated value
is reported with the counting error of 2 standard deviations (2s) derived
from a statistical analysis of both the sample and background count rates.
The precision of the results is influenced by the size of the sample, the
background count rate, and the method used to round off the value obtained to
reflect its degree of significance. For the results of gamma spectrometric
analysis, the precision is also influenced by the composition and concentra-
tions of the radionuclides in the sample, the size of the sample, and the
assumptions used in selecting the radionuclides to be quantitatively deter-

mined. The 2s error for the net counting rate is--

Rs Rp
2V e+ -a
ts tp

2s

where
Rg = sample counting rate
Rp = background counting rate
tg = sample counting time
th = background counting time
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Results reported as less than (LT) are below the lower limit of detec-

tion (LLD). The LLD is defined as the smallest concentration of radioactive
material in a sample that will yield a net count (above system background)
with a 95 percent proéabi]ity of detection and with only a 5 percent prob-
ability of falsely concluding that a blank observation represents a "real"

signal.

For a measurement system that may include radiochemical separation--

4.66sp
LLD =
TEYIN(2.22)(Y) (exp(-2aat))

where

LLD = lower limit of detection, as defined above, in pCi per unit
mass or volume

sp = standard deviation of the background counting rate or of
the counting rate of a blank sample, as appropriate, in
counts per minute

E = counting efficiency in counts per disintegration

v = sample size in units of mass or volume

2.22 = number of disintegrations per minute per picocurie
Y = fractional radiochemical yield, when applicable

A = radioactive-decay constant for the particular radionuclide
in units of reciprocal time.

At = elapsed time between sample collection and counting
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The folowing are definitions of statistical terms used in analyses and
reporting of environmental-monitoring results:

1. Mean(or average or arithmetic mean) A measure of the central value

of a set; the sum of all values in a set divided by the number of
values in that set. The mean is expressed as follows:
n
’ X=(Xp +X+ ...%)/n =& Xi/n
i=i
2. Precision The reproducibility of measurements within a set; the
scatter or dispersion of a set about its central value.

3. Measures of precision with a set

a. Standard deviation The precision with which the values of a set

are measured; the square root of the value yielded by division
of the sum of squares of deviations of individual values from
the mean by one less than the number of values in the set. The

standard deviation, s, is expressed as follows:

n
s=\[ L (Xi - X)2/(n-1)
1=1

The standard deviation has the same units as the rgsult. It
becomes a more reliable expression of precision as n becomes
larger. When the measurements are independent and normally
distributed, the most useful statistics are the mean for the

central value and the standard deviation for the dispersion.

b. Relative standard deviation The standard deviation expressed as

a fraction of the mean, x/X. It is sometimes multiplied by 100

and expressed as a precentage.

¢c. Range The difference in magnitude between the highest and the
lowest values in a set. Instead of a single value, the actual

limits (i.e., minimum value/maximum value) are sometimes

expressed.
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I.  INTRODUCTION

The preoperational radiological environmental monitoring program
(REMP) for Pennsylvania Power and Light Company (PP&L) at the Susquehanna
Steam Electfic Station (SSES) was conducted from April 1972 to September
1982. On September 10, 1982, Unit #1 became critical, thereby initating the
operational phase of the program. The preoperational phase of the program,
as well as the initial phase of the operational program (September 10, 1982
through June 1983) was conducted by Radiation Management Corporation (RMC).
NUS Corporation conducted the REMP from June 1983 until August 1984 when
Teledyne Isotopes (TI) took over the operational REMP. The analytical program
is now being conducted by Teledyne Isotopes under contract with Pennsylvania
Power and Light. The sémple collection portion of the program is being
conducted by Ichthyological Associates, a PP&L contractor located at th;

Susquehanna SES Biological Laboratory on site.

This report covers the period December 31, 1983 through January 08,
1985. 1In general, the data from the first half of 1984 was generated by
NUS and the data from the second half of 1984 was generated by TI. Data
from programs conducted in prior years have been presented in a series

of annual reports.(1‘12)

A. Site and Station Description

Susquehanna SES contains 2 BWR generating units, each with a capacity
of about 1050 MWe. Unit #1 achieved initial criticélity on September 10,
1982, Unit #2 achieved initial criticality on May 8, {984. The site is
located on an approximately 1300 acre tract along the Susquehanna River, five

miles northeast of Berwick in Salem Township, Luzerne County, Pennsylvania.
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The area surrounding the site can generally be characterized as rural,
with forest and agricultural lands predominating. More specific information
on the demography, hydrology, meteorology and land use characteristics of
the local area may be found in the Environmental Report(13), the Final
Safety Analysis Report(14) and the Final Environmental Statement(15)

for Susquehanna SES.

B. Objectives and Overview of Susquehanna SES Monitoring Program

United States Nuclear Regulatory Commission (USNRC) regulations require
that nuclear power plants be designed, constructed, and operated to keep
levels of radioactive material in effluents to unrestricted areas as ;ow as f
reasonably achievable (ALARA) (10 CFR 50.34 and 10 CFR 20.1c). To ensure
that these criteria are met, each license authorizing reactor operation
includes technical specifications (10CFR 50.36a) governing the release of

radioactive effluents.

In-plant, monitoring will be used to ensure that these predetermined
release limits are not exceeded. However, as a precaution against unexpected
and undefined processes which might allow undue accumulation of radioactivity
in any sector of man's environment, a program for monitoring the plant

environs is also included in the Susquehanna technical specifications.

The regulations governing the quantities of radioactivity in reactor
effluents allow nuclear power plants to contribute, at most, only a few
percent increase above normal background radioactivity. Background levels at
any one location are not constant but vary with time as they are influenced

by external events such as cosmic ray bombardment, weapons test fallout; and
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seasonal variations. These levels also can vary spatially within relatively
short distances reflecting variations in geological composition and other
factors. Because of these spatial and temporal variations, the radiological

surveys of the plant environs are divided into preoperational and operational

phases. The preoperational phase of the program of sampling and measuring

radioactivity in various media permits a general characterization of the

radiation levels and concentrations prevailing prior to plant operation along

with an indication of the degree of natural variation to be expected. The

with the data obtained in the. preoperational phase, assist in the evaluation
of the radiological impact of plant operation.
The objectives of the operational Radiological Environmental Monitoring
Program are:
1. To identify, measure and evaluate existing radionuclides in
the environs of the Susquehanna SES site and fluctuations in

radioactivity levels which may occur.

2. To determine whether any significant increase occurs in the
concentration of radionuclides in critical pathways.

operational phase of the program obpains data which, when considered along
|
|
|
|
|
1
|
3. To detect changes in ambient radiation levels.
4. To verify that Susquehanna SES operations have no detrimental
effects on the health and safety of the public or on the
environment.
5. To fulfill the obligations of the Radiological Environmental
Monitoring section of the technical specifications for
Susquehanna SES.
Sampling locations were selected on the basis of local ecology, meteor-
ology, physical characteristics of the region, and demographic and land use

features of the site vicinity. The REMP was designed on the basis of the

USNRC Radiological Assessment Branch Technical Position on radiological

I-3



environmental monitoring as revised in Revision 1, November 1979, (16)

In 1984 the radiological monitoring program included the measurement of
ambient gamma radiation by thermoluminescent dosimetry; the determination of
gamma emitters, gross alpha, and gross beta in shoreline sediments; the
determination of gamma emitters and gross beta in fish; the determination of
gross beta, gross alpha, and gamma emitters in airborne particulates; the
measurement of airborne iodine-131; the measurement of gross beta, gross
alpha, gamma emitters, iodine-131, and tritium in water; the measurement of
gross beta, gross alpha, gamma emitters, and tritium in precipitation; the
measurement of iodine-131 and gamma emitters in cow milk and iodine-131 in
goat milk; the determination of gamma emitters in game, poultry, eggs, and
various fruits and vegetables; the determination of gamma emitters in algae;

and, the determination of gamma emitters in soil and vegetation.
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II. PROGRAM DESCRIPTION

One-hundred and thirty-one (131) locations were included in the

Susquehanna SES monitoring program for 1984. Environmental sampling locations

were divided into two classes, indicator and control. Indicator samples

are those collected at locations which are expected to manifest station

effects, if any exist, and were selected on the basis of distance from the
site, topography, hydrology, meteorology, demography, and drainage charac-
teristics. Control samples are collected at locations which are believed
will be unaffected by station operation. These provide a basis on which to
evaluate fluctuations in radioactivity at indicator locations in relation to
natural phenomena and fallout. The number and locations of monitoring points
were determined by considering the locations where the highest off-site
environmental concentrations have been predicted from plant effluent source
terms, site hydrology, and site meteorological conditions. Other factors
considered were applicable regulations, population distribution, ease of

access to sampling stations, sécurity and future program integrity.

The operational environmental radiological program for Susquehanna
SES is summarized in Table 1. Table 2 describes sample locations, associated
media, and approximate distance and direction from the site. Figures 1 and 2

illustrate the locations of sampling stations relative to Susquehanna SES.

In addition to the described analytical program, a milk animal, vege-
table garden, and residence survey was performed in 1984. This survey
located the nearest milk animal, garden and residence in each sector (out to

5 miles) and will be updated annually.
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III. SAMPLING METHODS AND PROCEDURES

To derive meaningful and useful data from the radiological environmental
monitoring program, sampling methods and procedures are required which will

provide samples representative of potential pathways of the area.
A. Direct Radiation

Thermoluminescent dosimeters (fLDs) were dsed to detemine the direct
(ambient) radiation levels at sixty-six (66) monitoring points as describeg
in Tables 1 and 2. Sampling locations were chosen according to the criteéia
given in the USNRC Branch Techniéal Position on Radiological Monitofing

(Revision 1, November 1979).(16)

The area around the station was divided into 16 radial sectors of
22 1/2 degrees each. TLDs were placed in all sectors. The TLDs were placed
at locations designed to take advantage of local meteorologic and topographic
characteristics and population distribution characteristics. There were

seven (7) control locations: 363, 3G4, 4G1, 7G1, 7H1, 12G1, and 12G4.

In the first, second and third quarters direct radiation measurements
were made using TLDs consisting of CaS04:Dy in teflon cards. The dosi-
meters were exchanged on a quarterly basis. Additional TLDs were shipped
with each quarterly batch and stored in a lead-pig for the duration of the

quarter in order to determine the in-transit dose.

In the fourth quarter direct radiation measurements were made using

Panasonic UD-801 thermoluminescent dosimeters (TLDs) consisting of calcium

sulfate doped with thulium (CaS04:Tm). Element correction factors were
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determined for each dosimeter by exposure to an accurately known radiation

field from a calibrated Cs-137 source.

B. Fish

Fish sampling was conducted in the spring (May) and the fall
(late September and October) at three locations for this program. Downstream
of the Susquehanna SES on the Susquehanna River was selected as an indicator

location (IND), and an upstream location was chosen as a control location

(2H). Fish samples were also taken from lake Took-A-While (LTAW), an indicator

station.

Available edible species were filleted at the time of collection. The
edible pbrtions were packed in dry ice and shipped to the laboratory for

analysis by gamma spectrometry and for gross beta.
C. Sediment

Sediment samples were collected in June and September at six locations
in the Susquéhanna River. These were Bell Bend (7B), near Hess Island (11C),
the old Berwick test track (12F), near Gould Island (2B), between Shickshinny
and the former State Hospital (2F) and Lake Took-A-While (LTAW). Samples
were analyzed for gamma emitting nuclides, gross alpha and gross beta. The

control locations are 2B and 2fF.

D. MWater

The waterborne pathways of exposure from Susquehanna SES were evaluated

by analyzing sahples of sur%ace water, well water, and drinking water.
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Surface Water

The Susquehanna River was sampled monthly at nine locations. Daily grab
samples were collected at 12H1 (Merck Company) then composited into a monthly
sample. Monthlywsamples were also composited from weekly gra@tsamples at
1oca£ion 558 (under the power line) and location 6S5 (outfall area). Monthly
grab samples were collected at location 1D3 (Moé;naqua Substation), location
12F1 (Berwick Bridge), location 12G2 (between Bloomsburg and Berwick), and
location 1DS5 (Shickshinny Sewége Treatment facility effluent). Monthly grab
samples were also obtained from Glen Brook Reservoir (13E1) and Lake Took-A-
While (LTAW). Monthly surface water samples were analyzed for gross alpha,
gross beta, gamma emitters, iodine-131 and tritium. Stations 558, 6S6, 1DS5,
103, and 13E1 were the control stations.

Automatic water samplers are installed at the river water intake (656)
and the cooiing tower blowdown discharge line (657). These samples were
analyzed weekly for iodine-131. Monthly composites of the weekly samples
were analyzed Fo; gross alpha, gross beta, gamma emitters and tritium.
Focations 558 and 6S5 provide alternate data for locations 656 and 657,

respecitvely, in the event that the automatic samplers malfunction.

Well Water
Eight wells: the Energy Information Center (256), the Riverlands

Security Office (355), the peach stand on-site (452), the Training Center
(4S4), the EOF Building (11S5), the Serafin Farm (15A4), the Berwick Hospital
(12€4) and the Berwick Water Company (12F3),‘a control station, were-sampled
monthly. The Berwick Water Company (12F3) actually discharges a portion of
its surplus water into the Glen Brook Revervoir (a surface water location
13E1). Station 12F3 is included here because its sampling regime is that for
well water. Gross alpha, gross beta, gamma and tritium analyses were per-

formed on the monthly samples.
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Drinking Water

Drinking water was sampled monthly at Berwick Water Company (12F3) and
weekly at the Danville Water Company (drinking water supply closest to
Susquehanna SES which could be affected by plant discharge) stations 12H2
RAW and 12H2 TREATED. 12H2 RAW is taken from the Susquehanna river intake
structure whilé 12H2 TREATED is drawn from the supply line after processing.
The weekly samples were analyzed for iodine-131. Monthly composites of the
12H2 RAW and 12H2 TREATED samples were made from the weekly composites and
analyzed for gross alpha, gross beta, gamma emitters and tritium. The grab
sample from 12F3 was analyzed for gross alpha, gross beta, gamma emitters,

iodine-131 and tritium monthly.

E. Airborne Particulates/Air lodine-131/Precipitation

Airborne pathways were examined by analyzing air“particulates, air
iodine and precipitation. Air particulates were collected on Gelman type-A/E,
glass fiber filters with low-volume air samélers. Air iodine was collected
on one-inch-deep Sciencg Applications, Inc. charcoal cartridges. Air sample

volumes were measured with temperature-compensated dry-gas meters.

The samplers were run continuously and the filters and charcoal car-
tridges exchanged weekly. The elapsed time of sampling was recorded on an
elapsed-time meter. The initial and final volumes as registered on the dry

gas meter, were recorded by the sample collector.

Atmospheric pathway samples were collected at eleven locations; the
Information Center (252), the Biological Laboratory (5S4)," the Golomb House

(1152), the transmission line at site 15 (1554), the transmission line east
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of route 11 (981), the Mocanaqua Substation (1D2), near Pond ﬂill (301),
the Berwick Héspital (12F1), the Hazelton Chemistry Lab (7G1), at Bloomsburg
(1261) and the PP&L roof  in Allentown (7H1). The last three locations, 7G1,
12G1, and 7H1 were the cdntrols. Air filters were analyzed weekly for gfoss
beta and quarterly for gamma emigters and gross“élpha. Air iodine was
collected on charcoal cartridges in series with the aif particulate filter at
all locations. The charcoal cartridges are warranted to have an efficiéncy
of removal of elemental iodine of 99%. The charcoal cartridges ;re analyzed
weekly for iodine-131.

Precipitation samples were collected at least monthly from locations
2s2, 5S4, 11S2, 1554, 981, 1D2, 3D1, 12E1, 7G1 (control) and 12G1 (control)
and composited and analyzed quarterly for gross alpha, gross beta; tritium

and gamma emitters.
F. Milk/Pasture Grass

Cow milk samples were collected monthly from eight locations; 1282,
1283, 6C1, 10D1, 12D2, 5E1, 13E3 and 1061 (control). Samples were collected
semi-monthly from April through Octobef from locations 1282, S5E1, 13E3, and
10G1. Each monthly and semi-monthly sample was analyzed for iodine-131 and

gamma emitters.

Goat milk was sampled at one location (8D1) quarterly. Goat milk was

analyzed for iodine-131 only.

Pasture grass was collected monthly at the farm closest to the site
(15A1). Pasture grass samples from location 8D1 were collected during
quarters when the goat milk was unavailable. Each sample was analyzed by

gamma spectrometry.
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G. Food Products

Fruits and Vegetables

Gamma spectrometry was used to‘analyze various types of food products
collected from farms or gardens within the vicinity of Susquehanna SES.
These included the following: apples, honey, corn, cabbage, lettuce,
potatoes, collards, spinach, string beans, tomatoes, endive, strawberries,
and swiss chard. Locations that were sampled were 11D1, 7S5, 7B2, 11S6, 12B1
and 2H1 (control).

Meat

Meat samples consisting of eggs and chicken were collected from a local

farm (12B1). The edible portion was analyzed for gamma emitters.
Game

One deer sample and one composite squirrel sample were collected in the
fall and the flesh was analyzed for gamma emitters. Both samples were

collected from station 2A.
H. Algae

Susquehanna River algae collections were set up at six locations begin-
ning in May as a special study to locate the source of iodine-131 upstream of
the Susquehanna SES as postulated earlier(11a). Surface samplers were
located above (AG-1) and below (AG-2) the Wilkes-Barre sewage treatment
plant, above (AG-3) the Susquehanna SES river water intake structure, and
below (AG-4) the cooling tower blowdown discharge diffuser. Bottom samplers
were located above (AG-5) the intake structure and below (AG-6) the discharge

diffuser.
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Locations AG1, AG3, and AG5 serve as controls for indicator locations AG2,

‘AG4, and AG6, respectively. Dry monthly or semi-monthly samples were analyzed

by gamma spectrometry.
I. Vegetation, Top and Bottom Soil

Three samples, one vegetation, one top soil and one bottom soil were
taken at ten stations: 2S4, 555, 11S4, 15S4, 982, 1D4, 3D2, 12E2 and 7G1,
1263 (controls). These samples were taken in August by compositing twelve
plugs at each location. The top soil consists of the first 2 inches of soil
and the bottom soil is from the depth of 2 to 6 inches. All samples were

analyzed for gamma emitting nuclides.
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IV. SUMMARY AND DISCUSSION OF 1984 ANALYTICAL RESULTS

Data from the radiological analyses of environmental media coliected
during the report period are tabulated and discussed below. The procedures,
-specifications and an explanation of the analytical ca]cuiation methods used
in the laboratory for these analyses -are summarized in Appendix B; Analytical
methods used by NUS during its portion of the program were the same as those

reported in the 1983 annual report.(lz)

Radio]dgical analyses of environmental media characteristically approach
and frequently fall below the detection 1imits of state-of-the-art measurehent
methods.(17) The use of "LT" in the data tables is the equivalent of the
less than symbol (<) and is consistent with the Teledyne Isotopes (TI)
Radiological Laboratory practice of data reporting. The number following the
"LT" s a result of the lower limit of detection (LLD) calculation as defined
in Appendix C. "ND" (Not Detected) is used periodically in the tables present-
ing gamma analysis results for various media. It primarily appears under the
"Others" column, where it indicates that no other detectable gamma emitting
nuclides were identified. Teledyne Isotopes analytical methods meet the LLD
requirements set forth in the Susquehanna Steam Electric Station Technical
Specifications. . _

Tables 3 through 25 give the radioanalytical results for individual
samples. A statistical summary of the results appears in Table 26. The

reported averages in Table 26 are based only on concentrations above the limit
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of detection. In Table 26, the fraction (f) of the total number of analyses
which were detectable follows the average in parentheses. Also given in
parentheses are. the minimum and maximum values of detectable activity during

the report period.

A. Direct Radiatijon

Environmental radiation exposure rates determined by thermoluminescent
dosimeters (TLDs) are given in Table 3. The results for the first three
quarters are from NUS and results from the last quarter are from Pennsylvania
Power and Light (PPgL). In both cases TLD packets or badges were deployed
quarterly at 66 locations. The mean values (corrected individually for
response to a known dose and for in-transit exposure) are reported in this
table, unless indicated otherwise. A description of the TLD system used by
NUS is contained in Appendix B of the 1983 annual report.(lz) A:descrip-
tion of the TLD system used by PPgL is contained in Appendix B of this

report.

A statistical summary of the 1984 data‘is included in Table 26.
Individual measurements of external radiation levels in the environs of the
Susquehanna SES site ranged from 0.14 to 0.34 mR/day. The average for all
indicator locations, 0.21 + 0.08 mR/day, was virtually identical to the
average of the control locations, 0.21 £+ 0.07 and was also virtually identical,
0.21 + 0.07 if the Allentown location was excluded from the control average.

Annual levels ranged from 64 to 100 mR/year.

Oak]ey(13) calculates an ionizing radiation dose equivalent of 82
mrem/year for the Wilkes-Barre area. Since Oakley's values represent averages

covering wide geographical areas, the measured ambient radiation average of
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78 mR/year for the immediate locale of Susquehanna SES is consistent with
Oakley's observations. Significant variations occur between geographical
areas as a result of geological composition and altitude differences.
Temporal variations result from changes in cosmic ray intensity, local human

activities, and factors such as ground cover and soil moisture.
B. Fish

The primary fish éamp]es were collected during May and September from
three locations. The collected fish were divided into four classifications
for analysis. These were designated predétor, fofage, catfjsh-hnd'panfish
species. All samples from May were analyzed by"NUS. A total of 17 samples
were analyzed, 7 from the indicator location, 6 from the control location and

4 from Lake Took-A-While.

The results of gamma spectrometric analyses of fish samples collected
during 1984 are presented in Table 4. As expected, naturally occurring K-40
was the major detectable activity in the edible portions of the fish and was
found in all 17 samples. A1l other nuclides were below the detection limit.
No significant differences were noted in the comparative results on the

dup]icate samples.

The results of gross beta analyses of fish samples collected during 1984
are presented in Table S. .A11 17 samples had detectable gross beta activity
ranging from 1000 to 6360 pCi/kg (wet) with a mean for all stations of
3180 pCi/kg (wet). This is probably due to naturally occuring potassium-40
which is a beta emitter. Since gross beta testing on fish is an addition

to the program this year no comparison can be made with previous years data.
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However the range of gross betq‘activity was not significantly different

from ranges observed in other areas of the country.

" C. Sediment
The processes by which radionuclides and stable elements are concen}rgtgd

in sho;eline sediments are complex, involving physicochemical interaction in’
the environment between the various organic and inorganic materials from

the watershed. These interactions can proceed by a myriad of steps in which
the elements are absorbed on or displaced from the surfaces of colloidal
particles enriched with chelating organic materials. Biological action of
bacteria and other benthic organisms also contribute to the concentration of

certain elements and in the acceleration of the sedimentation process.

Sediment samples were collected twice during this program year. Six
locations were sampled, including three indicator, two control locations
and Lake Took-A-While, June samples were analyzed by NUS and the September
samples by TI. All samples were analyzed by gamma spectrometry, gross alpha
and gross beta. A statistical summary of the analytical results including
the average, fraction of detectables, and range of radionuclide concentra-
tions is shown in Table 26. Results of the gamma isotopic analyses of the
sediments sampled from the Susqueﬁanna SES environment are given in Table 6.

One man-made and a number of naturally occurring radioisotopes were
detected in these samples. The isotope cesium-137 was the only man-made
isotope detected in five of thirteen samples, ranging from 76 to 160 pCi/kg
(dry). Cesium-137 was detected in 3 of 9 indicator samples ranging from 78

to 160 pCi/kg (dry). Cesium-137 was detected in 2 of 4 control samples. Its
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range was from 76 to 98 pCi/kg (dry). Since it is present in g1obai

fallout, the occasional detection of cesium-137 in environmental media is not
unusual. It has also been reported in previous years reports. None of the
positive values were significantly different from the LLDs reported for the

remainder of the analyses.

In addition to the man-made isotope discussed above, a number of
naturally occurring iéotbpes were obseryed in all samples. Potassium-40 was
detected in all samples, ranging“from 5800 to 12600 pCi/kg (dry). An assort-
ment of daughters from the uranium and thorium.chains were also detected in
all of the samples. ‘Thesé generally ranged from 520 to 1100 pCi/kg (dry)
between the different samples. The obserQed results were internally consis-
tent for any given sgmp]e.t Individual daughiers are reported in the tabula-
tioa of NUS results. TI data for naturally occurring jsotopes in the uranium
and thorium chains are reported as the long-lived parents, radium-226 and

thorium-228.

The results of the analysis of sediment samples for gross alpha
activity are listed in Table 7. Detectable activity was observed in 7 of 9
samples from the indicator locations. The range/level of observed activity
was 4800 to 13000 pCi/kg (dry). Detectable activity was observed in all four
samples from the control location. The range/level of observed activity wa;
6600 to 14000 pCi/kg (dry). The range of gross alpha activities reported in
the 1982 preoperational and the 1983 operational REMP report (1lla) was 5500 to
14000 and 2900 to 9900 pCi/kg (dry), respectively.

IV-5



The results of the analysis of sediment samples for gross beta activity
are listed in Table 7. A1l 13 sediment samples had detectable activity with
a mean of 19900 pCi/kg (dry). The mean for the 9 indicator stations is 19700
and the mean for the 4 control stations is 20500. The range of the indicator
stations is 13000 to 40000 and the range of the control stations is 15000 to
27000 pCi/kg (dry). High gross beta results can be attributed to naturally
occurring uranium, thorium and ﬁotassium-40 contained in the sediment. Since

the average grdss beta activity in the earth's crust is 31000 pCi/kg (uranium

= 6000, thorium = 4000 and potassium = 21000 (21)(22), the gross beta activity
detected is within a normal range. It is difficult to accurately compare
these results with other gross beta results from the Susquehanna region
becauée of the addition of this analysis to the 1984 REMP. Due to the
inhomogéne{ty typical of sediment samples, wide variations between samples

are expected even when the samples are taken from areas that are relatively

near one another.
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D. Water

Three types of water were sampled during 1984. Surface water was
sampled from eleven (11) locations including five control locations. Well
water was sampled from eight (8) locations, including one control. Drinking
water was sampled from three (3) locations. Samples were qna]yzed by gamma
spectrometry, gross beta, gross alpha, iodine-131, and tritium. Results

are discussed in detail below.

Gamma Emitters

The results of the gamma spectrometric analyses of water samples are
presented in Table 8 for NUS and 8a for TI. There were a total of 283
ang]yses pefformed; including 144 surface water analyses, 40 drinking water
analyses, and 99 well water analyses. There was no detectable activity of
fission or activation products in any of the drinking or well samples
analyzed. With the exception of one sample from location 6S7, no gamma
emitters were detected in any of the surface water samples. The isotope
Mn-54 was detected in 1 of the 12 samples from 6S57. The observed activity of
Mn-54 was 2.0 pCi/liter. The presence of the observed gamma-emitting nuclide
can most likely be attributed to plant operations. The level was well below

USNRC non-routine reporting limits.

Iodine-131

9

A total of 351 samples were analyzed for jodine-131. These included
227 surface water, and 124 drinking water samples. Results of the iodine-131

analyses are contained in Table 9 for NUS data and Table 9a for TI data.
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Of the 124 drinking water samples analyzed, 10 had detectable
activity, ranging from 0.037 to 0.50 pCi/liter. Of the 118 surface water
samples from indicator locations, 12 had detectable activity, ranging from

0.037 to 0.77 pCi/liter. Of the 109 control surface water samples analyzed,

10 had detectable activity, ranging from 0.043 to 0.41 pCi/liter.

The presence of this isotope in the control location samples, and ;he
general distribution of the observed activities indicates that the presence
of this isotope is probably not plant related. Similar activity levels were
reported in preoperational data. Alternate sources of this contamination

could be medical uses in the area.
Gross Alpha

A total of 287 samples were analyzed for gross alpha activity. These

included 148 surface water, 99 well water, and 40 drinking water samples.
Results of the gross alpha analyses are contained in Table 10 for NUS data

and 10a for TI data.

0f the 80 indicator surface water samples analyzed, 17 had detectable
gross alpha activity ranging from 1.2 to 6.5 pCi/liter. One gross alpha
result from station 12H1 had an unusually high result due to high solid
content in the sample. The high solid content necessitated the use of a
smaller volume and resulted in poor counting efficiency. This computation
resulted in a value which was statistically poor. The value, therefore, was
not used in any calculations. Since gross alpha analysis in surface waters
was an addition to the program this year, no comparison can be made with
previous years. The values are within the range of previously reported
potable water. Of the 68 control surface water samples analyzed, 14 had

detectable gross alpha activity, ranging from 1.1 to 4.7 pCi/liter.
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O0f the 85 indicator well water samples analyzed from the routine program,
10 had detectable gross alpha activity, ranging from 0.72 to 3.5 pCi/liter.
0f the 14 control well water samples analyzed, 1 had detectable gross alpha

activity, of 2.7 pCi/liter.: This is within the range of preoperational data.

[3

Of the 13 treated drinking water sgmp]es analyzed, 3 had detectable
gross alpha activity, ranging from 0.957f6 3.2 pCi/liter. Of the 13 raw
drinking water samples analyzed, 3 had detectable gross alpha activity,
ranging from 1.7 to 5.6 pCi/liter. This is wifhin the range of preoperational
data.

Gross Beta

A total of 287 samples were analyzed for gross beta activity. These
included 148 of surface water, 99 well water, and 40 drinking water samples.
Results of the gross beta.ana]yses are contained in Table 10 for NUS and Table
10a for TI data. Of the 80 indicator surface water samples analyzed, 75 had
detectable gross beta activity, ranging from 1.4 to 13 pCi/liter. Of the 68
control surface water samples analyzed, 63 had detectable gross beta activity,
\rangjng from 1.0 to 17 pCi/liter. The values are also within the ranges

reported ih preoperational data.

0f the 85 indicator well water samples analyzed, 53 had detectable
gross beta activity, ranging from 1.1 to 6.4 pCi/liter. Of the 14 control
well water samples analyzed, 10 had detectable gross beta activity, ranging
from 1.5 to 2.6 pCi/liter.

Of the 26 indicator drinking water samples analyzed from 12H2, 22 had
detectable gross beta activity, ranging from 1.3 to 12 pCi/liter. Of the 14
drinking water samples ana]y;ed from station 12F3, 12.had detectable gross‘
beta activity, ranging from 1.6 to 4.0 pCi/liter. The values are also
within the ranges reported in preoperational data.
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Tritium

The water samples from each location were also analyzed for tritium., A
total of 284 samples were analyzed for tritium‘activity. These included 147
surface water, 99 well water, and 38 drinking water samples. Results of the

tritium analyses are contained in Table 11 for NUS data and Table 1lla for TI.

0f the 65 control surface water samples analyzed, 32 had detectable
tritium activity ranging from 64 to 1600 pCi/liter. The average of all

positive results was 212 pCi/liter. Excluding station 6S7, there were 69

indicator surface water samples analyzed. Of these, 35 had positive activity
ranging from 68 to 420 pCi/liter, with an average of 210 pCi/liter. The
jndicator station 6S7, the discharge line, was analyzed 12 times and contained
activity 11 times. The range of activity was 90 to 2200 pCi/liter with an
average of 711 pCi/liter. The presence of increased tritium in the plant
discharge line can most likely be attributed to plant operations. The level
was well below US NRC non-routine reporting limits. In March, 1600 and 2200
pCi/liter was detected from station 6S6 and station 6S7 respectively.

Because similar levels were.detected in both the intake line (6S6) and the

discharge 1line (6S7) thé activity is probably not plant related.

0f the 85 indicator well water spmp]es analyzed, 41 had detectable
tritium activity, ranging from 55 to 470 pCi/liter with the average of 145
pCi/liter. Of the 14 control well water samples analyzed, 7 had detectable
tritium activity, ranging from 85 to 840 pCi/liter with the average of 260
pCi/liter.
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Of the 25 indicator drinking water samples analyzed, 15 had detectable

tritium activity, rangihg from 54 to 710 pCi/liter. Of the 13 control
drinking water samples analyzed, 7 had detectable tritium ranging from 81
to 300 pCi/liter.

Except for station 6S7, as noted above, all tritium levels are within

the range of values noted in preoperational reports.
E. Air Particulates/Air lodine-131/Precipitation
Air Particulate

Air filters were collected weekly from 11 locations. Each weekly filter
was analyzed for gross beta activity. Quarterly composites were analyzed for

L}

gamma emitting radionuclides and for gross alpha activity.

Results of gross beta analyses on air particulate filters are given in
Table 12 for NUS and 12a for TI. The mean gross beta activity for all
stations was 14 E-03.pC1'/m3 (14 X 10-3 pCi/m3) and the range of gross
beta activity was 2.1 to 46 E-03 pCi/m3. Figure 4 illustrates the varia-
tion of beta activity in airborne particulates over the program year.
Comparison of this data with that of previous years shows no significant
difference in activity. Figure 5 shows the data from the current reporting
period in the éontext of reported measurements for the program over the

period 1973 through 1984,

Air filters from each location were composited quarterly and then
analy;ed by gamma spectrometry. A total of 44 composited samples were
analyzed. The gamma spectrometry data are presented in Table 13 for NUS and
Table 13a for TI. Cosmogenic beryllium-7 was detected in all of the samples.
The range of beryllium-7 activity was 40 to 177 E-03 pCi/m3. No differences
were noted between indicator and control locations. No other gamma-emitting

isotopes were detected in any of the samples analyzed.
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Results of gross alpha analyses on air particulate filters are given in
Tables 14 for NUS data and 14a for TI data. The mean gross alpha activity
for all stations was 4.1+2.8 E-03 pCi/m3 and the range of gross alpha
activity was 1.4 to 7.9 E-03 pCi/m3. The average activity in the sample
from the indicator locations was 4.0£2.9 E-03 pCi/m3. The average activity

in the sample from the control locations was 4.2+2.9 E-03 pCi/m3. Al

gross alpha actiyity measured on air particulate filters in this program year

falls within the range of preoperational data.
Air lodine

Results of airborne iodine-131 analyses on charcoal cartridges are
presented in Table 15 for NUS data and 15a for TI data. Iodine-lSi was not

detected in any of the samples.

Precipitation

Precipitation samples were collected monthly from ten locations, nine
indicators and one control. Samples were composited, quarterly for analysis

by gamma spectrometry, for tritium, gross alpha and gross beta. -

The results of gross alpha’'and gross beta are shown in Table 16 for NUS .
data and 16a for TI data. The mean gross alpha for all s;ations was 0.8410.86
pCi/liter and the range of gross alpha activity was 0.49 to 1.8 pCi/liter.

No differences were noted between indicator and control locations. The mean
gross beta for all stations was 3.7+2.7 pCi/liter and the range of gross
beta activity was 1.4 to 7.4 pCj/]iter. The average activity in the samples
from the indicator and control stations were 3.5+2.6 and 4.5%3.0 pCi/liter

respectively.
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This signifies no significant difference between indicator and control

locations. Since this analysis is a first time addition to the REMP in 1984

no historical data exists for comparison.

The results of the gamma spectrometry analyses are shown in Table 17
for NUS data and 17a for TI data. Cosmogenic beryllium-7 was detected in
17 of 51 samples. The range of beryllium-7 activity was 14 to 53 pCi/liter,
No other gamma-emitting isotopes were detected in any of fhe samplies. LLDs
for beryllium-7 in samples for which no detectable activities were measured

fell within the range of the positive results.

Results of the analyses for tritium are contained in Table 18 for NUS
and 18a for TI data. Tritium was detected in 20 of 41 analyses of samples
from indicator locations and in 6 of 10 analyses of samples from the control
locations. Values of the activity ranged from 55 to 590 pCi/liter for the
indicator samples. These values are typical for environmental samples.
Values from 100 to 2500 pCi/liter were found for the control location.

Except for the result of 2500 pCi/liter at a control location all others were

within the ranges previously reported in Susquehanna SES annual reports.
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F. Milk/Pasture Gfass
Milk

Monthly and semi-monthly milk samples were analyzed by gammaispectrometry.
The results are shown in Table 19 for NUS data and 19? for TI data. A total
of 145 samples were analyzed, 123 from indicator locations and 22 from the

control location.

As expected, naturally occurring potassium-40 was detectable in all
the milk samples. No other gamma-emitting isotopes were detected in any

of the samples analyzed.

The results of iodine-131 analyses of milk samples are presented in Table
20 for NUS data 20a for TI data. A total of 147 analyses were performed, 125
from indicator locations and 22 from the control location. No iodine-131 was

detected in any of the milk samples.
Pasture Grass

A total of 12 pasture grass samples was collected for analysis during
this program year. Samples were collected monthly except when covered by
snow and ice. All samples were analyzed by gamma spectrometry. Results of
gamma spectrometric analyses of these samples are contained in Table 21 for

NUS data and 21la for TI data.

Cesium-137 was detected in 2 of 12 samples at an average activity of
36 pCi/kg (wet). Since it is present in global fallout, the occasional
detection of cesium-137 in environmental media is not unusual, No other
man-made nuclides were detected in any of the samples; nor were any members
of the uranium or thorium decay chains detected in any of the samples. This

is consistent with data reported in previous annual reports.
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Cosmogenic beryllium -7, which exists due to its deposition as strato-

spheric fallout, was found in all 12 of the samples. Potassium-40, a
naturally occurring isotope, was also found in all the samples. Table 26
contains the summarized average, fraction of detectables, and range of
radionuclide concentrations. The observed values for both beryllium-7 and

potassium-40 were within the expected range of normal distribution.
G. Food products

A total of 57 fruit, vegetable and food product samples were collected
for analysis during this program year. Samples were collected as available

during the harvest season. A1l samples were analyzed by gamma spectrometry.

Fruits, Vegetables and Honey

A total of 53 edible food samples were collected from various gardens
over the period June through October. These samples consisted of cabbage (8
samples); lettuce, Swiss chard, beans and endive (6 samples); corn, potatoes,
apples (4 samples); spinach and tomatoes (3 samples); and collards, straw-
berries and honey (1 sample each). Results of gamma spectrdmetric analyses

of food samples are contained in Table 22 for NUS data and 22a for TI data.

Cesium-137 was detected in 2 of 53 edible food samples at an average
activity of 39.9 pCi/kg (wet). Since it is present in global fallout,
the occasional dgtection of cesium-137 in environmental media is not unusual,
No other man-made nuclides were detected in any of the 53 samples of edible
foods analyzed. Naturally occurring members of the uranium and thorium decay
chains were not detected in any of the samples. This is consistent with data

reported in previous annual reports.
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Cosmogenic beryllium-7, which exists due to its deposition as strato-

spheric fallout, was found in 12 of the 53 samples. Potassium-40, a
naturally occurring isotope, was found in all the samples. Table 26 contains
the summarized average, fraction of detectables, and range of radionuclide
concentrations. Both beryllium-7 and potassium-40 were found at their

expected ranges of activity.

The single sample of honey contained 68.7:£10.6 pCi/kg of cesium-137.
This data is consistent with the data obtained from prior years. No other
man-made gamma-emitters were detected in this sample. The data obtained from

jts analysis are included in Table 22a.

Game, Poultry and Eggs

In addition to the samples discussed above, a total of 4 non-vegetab]é
food product samples were collected for analysis during this program year.
These included one sample each of squirrei, deer, poultry and eggs. The deer
was collected in October, the squirrel, poultry and eggs in November. All
samples were analyzed by gamma spectrometry. Results of gamma spectrometric
analyses of these non-vegetable, food products samples are contained in Table

24.

As expected the sample of squirrel meat contained high levels of

cesium-137 relative to all other types of food products sampled. These
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elevated activities have been reported previously in the annual reports on

the Susquehanna SES REMP and in other sources.(19) Cesium-137 was detected

in the squirrel meat sample at an activity of 1380 pCi/kg (wet). This

is consistent with previously reported values. Since it is present in global
fallout, the occasional detection of cesium-137 in environmental media is not
unusual. The comparatively high levels in squirrel meat apparently result
from high concentration factors in the components of the squirré]'s diet.
Detectable levels of cesium-137 were found in the deer sample, at the level
of 540 pCi/kg (wet). No other man-made nuclides were detected in any of the
samples of food product analyzed. Naturally occurring members of the uranium

and thorium decay chains were not detected in ahy of the samples.

Potassium-40, a naturally occurring isotope, was found in all the samples
at its expected ranges of activity. Table 26 contains the summarized average,

fraction of detectables, and range of radionuclide concentrations.
H. Algae

A total of 39 algae samples were collected for analysis during this
program year, Station AGl is a control for AG2, station AG3 is a control for
AG4 and station AG5 is a control for AG6. Al1 samples were analyzed by gamma
spectrometry. Results of gamma spect;ometric analyses of these samples are
contained in Table 23 for data produced by hUS and 23a for data produced by
TI.

Cesium-137 was detected in 4 of the 19 control samples at an average
activity of 8i611316 pCi/kg (dry). Cesium-137 was detected in 4 of 20
indicator samples at an average activity of 476£587 pCi/kg (dry).
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Since it is present in global fallout, the occasional detection of cesium-137

in the environmental media is not unusual.

Iodine-131 was found to be present in 4 of the 19 control samples and 6
of thé 20 indicator stations with the average concentrations of 1097 and 1316

pCi/kg (dry) respectively.

fhe presence of this isotope in the control locations and the general
distribution of the observed activities indicates that the presence of this
jsotope is probably not plant related. Alternate sources of this contamina-
tion could be medical uses in the area. This data is consistent with
jodine-131 levels which were reported in the surface water tables of this

report.

Cosmogenic beryllium-7, which exists due to its deposition as stratos-
pheric fallout was found in 30 of the 39 samples. Potassium-40, a naturally
occurring isotope, was found in all but 4 of the samples. The observed
values for both beryllium-7 and potassium-40 were within the expected range

of normal distribution.
I. - Vegetation, Top and Bottom So0il

A total of 30 vegetation and soil samples were collected for analysis
ddring this program year. These samples consisted of 10 vegetation, 10 from
the top two inches of soil and 10 from the bottom soil (2-6 inches deep). The
results of the gamma spectrometric analysis are presented in Table 25.
Cesium-137 was present in 19 of 20 soil saﬁp]es and in none of the vegetation

samples.

Radium-226 was found to be present in 18 of 20 of the soil samples and
none of the vegetation samples. Radium-226 is a naturally occuring isotope

and was oLserved within the expected range of normal distribution.
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Thorium-228 was found to be present in all of the 20 soil samples and none

of the vegetation samples. Thorium-228 is a naturally occuring isotope and

was observed to be within the expected range of normal distribution.

Cosmogenic beryllium-7 was found in all ten of the vegetation samples
but none of the soil samples. Potassium-40, as expected because it is a
naturally occurring isotope, was found to be present in all of the soil and
: vegetation samples. The observed values were within the expected range of

normal distribution.
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Deviations from the Program
(Page 1 of 6)

Month . Medium Deviation
January Air Particulates Samples were collected from 7G1 and 12G1 on
Air Iodine ) 01/17/84 after a two week period instead of
- a one-week period due to hazardous weather
conditions.
|
Pasture Grass Sample from 15A1 was not collected due to |

heavy snow and ice cover.

Surface Water Samples from stations 12G2 and 12F1 were not
bank.

|
|
W collected due to heavy shelf ice on river

Station 657 was inoperative from 01/01/84
to 01/06/84 and on 01/08/84. A partial weekly
composite sample was collected.

I Composite samples from stations 656 and 657
were not analyzed for tritium due to a
laboratory error.

|

|

1

Samples from stations 656 and 657 for the
period 01/09/84 to 01/16/84 were not
analyzed for I-131. Planchets from the
original analysis were contaminated and a
reanalysis was not performed.

[ Precipitation Monthly precipitation samples were not
collected from any station due to an
insufficient volume in the sample
collection container.

Potable Water Sample from 12H2 Raw was not obtained for
the period 01/09/84 to 01/16/84 due to a
water sampler malfunction. It was repaired
on 01/19/84.

Composite sample from station 12H2 Raw
was not analyzed for tritium due to a
laboratory error.

Well Water Sample from station 355 not collected from
January through April since pump was turned
off for winter.
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Deviations from the Program
(Page 2 of 6)

Month

. Medium

Deviation

February

March

Air Particulates
Air Iodine

Surface Water

Potable Water

Precipitation

Pasture Grass

Direct Radiation

Air Particulates
Air Iodine

Samples from all stations were collected on
02/14/84 after a two-week period instead of
a one-week period due to sample collector's
error.

Sample from station 12G2 was not collected
due to severe weather and flooding conditions.

Samples from stations 12H2 Raw and 12H2
Treated were collected on 02/14/84 after a
two-week period instead of a one-week period
due to sample collector's error.

Duplicate sample from station 12F3 was not
analyzed for tritium due to a lsaboratory
error.

Sample was not obtained from 12G1 for period
11/14/83 to 02/22/84 due to a broken sample
collection container.

Samples from 15A1 for the months of February,
April, May, and June were analyzed wet,
however, wet:dry ratios were not determined.
Reporting units, therefore, were pCi/kg
(wet). This was due to a laboratory analyst
error.

Results of the Quarter 1 TLD analysis from
station 152 could not be reported due to an
instrument malfunction. The problem was
corrected prior to reading the other TLDs.

Sample from station 7G1 was not collected
for the period 03/06/84 to 03/13/84 due to
hazardous weather conditions.
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Deviations from the Program
Page 3 of 6

Month Medium Deviation

Surface Water Weekly samples from 657 were not collected
for the periods 03/05 to 03/12, 03/12 to
03/19, 03/19 to 03/26, and 03/26 to 04/02
due to water sampler malfunctions.

Weekly sample from 656 was not collected
for the period 03/26 to 04/02 due to a water
sampler malfunction.

Pasture Grass Sample 15A1 was not collected due to heavy
snow and ice cover.

April Milk Duration between samples exceeded defined
specifications for this frequency.

Surface Water Station 657 was inoperative on 04/18/84 and
04/26/84. Sampler pump was reprimed within
a day.
May Surface Water Only 125-ml of sample was received for

station 6S7 for the period 05/14/84 to
05/21/84, due to damage in shipment.
I-131 analysis could not be performed.

“June Milk Sample from station 8D1 was not analyzed
for iodine due to a laboratory error.

Potable Water A weekly grab sample was collected from
station 12H2 Raw during the period
06/25/ to 09/24 due to excessive
sediment in the river causing the
collection lines to repeatedly become
plugged in spite of weekly ecleaning
of the lines. This necessitated a
design change to the system. The
modification was completed on 09/26/84.
A sample collection line from the
main raw water line was connected to
the automatic composite sampler, thus
alleviating the sampler malfunction.
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Deviations from the Program
Page 4 of 6

Month

Medium

Deviation

July

Surface Water

Surface Water

Sample from station 13E1 was not analyzed
for tritium due to a laboratory error.

A weekly grab sample was collected as a
substitute for station 656 at station 6S5
for the period 05/29 to 06/04 due to
excessive sediment blocking sampler lines.

A weekly grab sample was collected from
station 656 for the period 06/04 to 06/11
due to continued sampler malfunction.

Station 657 was inoperative on 06/30/84.
The sample pump lost prime.

A monthly grab sample was collected from
station 12H1 for the period 05/15 to 06/12
due to a labor strike.

No I-131 data available for station
Lake-TAW. Due to a laboratory error,
the sample was destroyed in analysis.

A weekly grab samplé was collected from
station 657 for the period 07/30 to 08/06
due to sampler malfunction.

Station 657 was inoperative during the
day shift on July 26, 27, 30, 31, and

08/01 due to maintenance on the discharge -

diffuser.




Deviations from the Program
Page 5 of 6

*Month

Medium

Deviation

August

September

Surface Water

Direct Radiation

A monthly grab sample was collected from
station 12H1 for the period 06/12 to 07/10
due to a labor strike.

Gamma spectrometry, gross alpha and gross
beta data not available for station 12H1.
Due to a laboratory error, the sample

was destroyed in analysis.

Composite sample from station 655 was not
analyzed for tritium due to a laboratory
error. ‘ '

A weekly grab sample was collected for
station 6S7 for the period 08/13 to 08/20
due to sampler malfunction. The flow adjust-
ment was inoperative.

A monthly grab sample was collected from
station 12H1 for the period 07/10 to 08/07
due to a labor strike.

Station 6S7 was inoperative on 08/21 and
08/31 due to sampler loosing its prime.

Quarter 3 TLD from station 951 was missing
at time of collection, due to construction
activities.



:
Deviations from the Program
Page:6 of 6

Month Medium ) Deviation

.- ] ] ]

f
"A weekly grab sample was collected from station

656 for the period 09/24 to 10/02 due to sampler
mal function.

Surface Water/

October Surface Water A grab sample was collected daily from station
656 for the period 10/02 to 10/08 due to sampler
mal function. The ACS was repaired on 10/11.

Station 6S7 was inoperative on 10/07 and 10/08
7 and due to an electrical malfunction from 10/18
to 10/19 and 10/29 to 11/01.

November Well Water Sample from station 355 was not collected
from November through December since the
pump was turned off for the winter.

.

~

Surface Water A weekly grab sample was collected from
station 6S7 for the period 11/26 to 12/03
due to sampler malfunction. This sample was |
used for the monthly composite sample. The
I-131 analysis for 11/26 to 12/03 was performed ‘
using a small composite sample.

Station 656 was inoperative from 12/03 to
12/05 due to a solenoid malfunction.

Direct Radiation Quarter 4 TLDs were collected on |
November 6,7, or 8 and replaced due to
possible moisture problems.

December Direct Radiation Quarter 4 TLD from station 7F1 was missing
at time of collection due to vandalism.

Surface Water A grab sample was collected from
station 656 for the period 12/17 to
12/23 due to sampler malfunction.



PROGRAM CHANGES - 1984

Additions to the program were made in 1984 to provide more uniformity
in the analysis performed and to expand the capability for detecting beta-
emitting radionuclides. These changes are noted.

1.

2.

Surface water - tritium analysis was changed from quarterly to
monthly. Monthly gross alpha analysis of surface water was begun
for program uniformity. Lake Took-A-While was added to surface
water monthly collections in the NE sector in December 1983.

Orinking water - gross alpha and tritium analysis were changed from
quarterly to monthly.

Well water - gross alpha and tritium analysis were changed from
quarterly to monthly.

Rain water - gross alpha and gross beta were added for quarterly
composite analysis.

Sediment - gross beta analysis was added. Lake Took-A-While was
added to sediment semi-annual collections in the NE sector in June
1984,

Fish - gross beta analysis was added. Lake Took-A-While was added
to fish semi-annual collections in the NE to ESE sectors in October
1983.

All monthly water samples are now analyzed for gross alpha, gross beta,
gamma-emitters, and tritium.

Various sampling locations were added, moved, or continued in 1984 as
noted below.

1.

Algae sampling in the Susquehanna River was begun as a special study
to better characterize a source of iodine-131 upstream of the
Susquehanna SES as reported in 1982(11a). Gamma spectrometry will be
performed on the samples from the six stations AG1 through AG6.

The broad leaf vegetables and food products sampled from a PP&L
garden was moved from the EOF garden (station 1254) to the Southwest
garden (station 1156) due to better soil. New calculations indicate
that the SW sector is one of the higher D/Q sectors.




3.

5.

PROGRAM CHANGES - 1984 (Cont.)

Two TLD locations were moved on 10/01/84 due to construction activi-
ties destroying the old locations. Station 1156 (SW garden) re-
places station 11A2. Station 952 (Security Fence) replaces 9S1.

Soil and associated vegetation samples will be taken annually in the
vicinity of the 10 existing air sampling stations. Gamma spec-
trometry analysis will be performed. The locations are 2S4, 5S5,
1184, 1554, 982, 1D4, 3D2, 12E2, 7G1 and 12G3. :

There were no program deletions during this report period.

The descriptions of the sample locations were updated to better reflect
current conditions. The changes are noted below.

1.

Fourteen TLDs originally described as being located on the Security
Fence are more accurately described as being on a Perimeter Fence.
They are 1S2, 2S3, 3S4, 453, 557, 654, 753, 852, 951, 1051, 1252,
1352, 1553 and 16S1.

The Riverlands Security Office, 355, is more aptly described as
the Riverlands Facilities.

Location 1455 is more completely described as site Boundry Pole
number 43996/N34230.

Location 1083, Car-Mar, became General Tank and Equipment Company
in 1984.

Locations 12G1 and 12G3 are the PP&L Service Center, Bloomsburg.

Locatioﬁ‘12G2 is more accurately described as U.S. Radium site,
Bloomsburg.
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VII. LAND USE CENSUS

The USNRC Branch Technical Po;ition on "An Acceptable Radiological
Environmental Monitoring Program" (November 1979, Revision 1), states that "a
census shall be conducted annually during the growing season to determine the
location of the nearest milk animal and nearest garden greater than 50
square meters (500 sq. ft.) producing broad leaf vegetation in each of the 16
meteorological sectors within a distance of 8 km (5 miles)." To comply with
this requirement, a land-use survey was conducted for the Susquehanna SES
during the period July 6, 1984 through September 1, 1984. The closést garden
(greater than 50 square meters, producing broad 1leaf vegetation) and residence
in each radial sector was determined and all dairy animals within five (5)

miles were identified.

Table 28 1ists the nearest dairy animals in each sector. Table 27
presents the nearest garden and residence in each sector identified during
the survey. These land-use parameters may be used in the assessment of

potential radiological doses to individuals and populations of the stated

regions.
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VIII., CONCLUSIONS

Results of the 1984 Radiological Environmental Monitoring Program for
the Susquehanna SES Nuclear Station have been presented. Generally the
results were as expected for normal environmental samples. Naturally occurr-
ing activity was observed in the usual sample media at the expected magnitude.
A few man-made isotopes, in particular cegium-137, were also observed in a
variety of sample types. Thgse were also generally present at the anticipated
concentrations and are attributable to long-term fallout from atmospheric

nuclear weapons tests.

A recurring detection of low levels of I-131 in surface water samples
was noted. The absence of recent atmospheric testing rules out fallout as a
source because of the short half-life of this isotope. However, the pattern
of detection is such that plant operations are not implicated. One water
sample collected from plant discharge (6S7) contained a trace amount of
manganese-54. Most 6S7_samples containi'levels ofi tritium slightly:higher
than expected in environmental samples. These are probably attributed to~
plant operations. However, observed activities were at very low concentra-

tions and were of no significant dose consequence,

Based on all the evidence of the environmental monitoring program the
operation of the station had no significant radiological impact on the

environment and appears to be within regulatory limits.
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TABLE 1

(Page 1 of 3)

Annual Analytical Schedule for the
Susquehanna Steam Electric Station (PP&L)
Radiological Environmental Monitoring Program - 1984

No. of Sample Analysis
Media Locations Freq.(1) Required Anal. Freq.(2)
Airborne 11 W Gross Beta(3) W
Particulates Gross Alpha ac
(AP) Gamma Spec Qc
Airborne 11 W 1-131 W
Iodine
(C)
Sediment 6 SA Gamma Spec SA
(SH) Gross Alpha SA
Gross Beta SA
Fish 3 SA Gamma Spec SA
(FI) Gross Beta SA
(on edible portion)
Surface 11 Wor M Gross Alpha M or MC
Water Gross Beta M or MC
(WT) Gamma Spec M or MC
I-131 Wor M
Tritium M
Well Water 8 M Gross Beta M
(WG) Gamma Spec M
Gross Alpha M
Tritium M
Drinkin 3 Mor W Gross Beta M or MC
Water (3 Gamma spec M or MC
(PW) I-131 Mor W
Gross Alpha M or MC
Tritium M or MC
Rain Water 10 M Gross Alpha Qc
(WP) Gross Beta Qc
Gamma Spec qQc
Tritium Qc

Note: See footnotes at end of table.
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TABLE 1

(Page 2 of 3)

Annual Analytical Schedule for the

Susquehanna Steam Electric Station (PP&L)
Radiological Environmental Monitoring Program - 1984

No. of Sample Analysis

Media Locations Freq.(1) Required Anal. Freq.(2)
Cow Milk 8 M or SM(6) Gamma Spec SM or M
(M) I-131 SM or M
Goat Milk(7) 1 Q I-131 Q
(M)
Food Products 6 A Gamma Spec A
(FD,FL,FV,FP,FR)
Various Fruits
and Vegetables
Game Approx. 6 A Gamma Spec A
(AG,AS,AW,AN)
Meat, Poultry, 2 A Gamma Spec A
and Eggs
(ME,PO,E)
Pasture Grass(8) 2 M Gamma Spec M
(FM)
Soil 14 A - Gamma Spec A
()
Vegetation 14 A Gamma Spec A
(VT)
Direct 66 Q TLD Q.
Radiation
(TQ)
Algae 6 { M Gamma Spec SM,M or BM
(VA)

Note: See footnotes at end of table.




TABLE 1
(Page 3 of 3)

Annual Analytical Schedule for the
Susquehanna Steam Electric Station (PP&L)
Radiological Environmental Monitoring Program - 1984

7.

8.

W = weekly, M = monthly, SM = semi-monthly, Q = quarterly, QC = quarterly

composite, SA = semi-annual, A = annual, WC = weekly composite, MC =
monthly composite.

Codes are the same as for sample frequency.

If the gross beta activity is greater than 10 (ten) times the yearly
mean of the control sample, gamma analysis should be performed on the
individual filter. Perform the gross beta analysis 24 hours or more
following filter change to allow for radon and thoron daughter decay.

Stations 656 and 6S7 are sampled weekly and analyzed for 1-131 on a
weekly basis. Individual composites of the 656 and 657 weekly samples
are made on a monthly basis (MC) and analyzed for gross alpha, gross
beta, gamma and tritium.

Station 12F3 is sampled monthly and analyzed for gross alpha, gross

beta, gamma, tritium and I-131 on a monthly basis. Station 12HZ RAW
and 12H2 TREATED are sampled weekly and analyzed for I-131 on a weekly

basis.. Individual composites of the 12H2 RAW and 12H2 TREATED weekly
samples are made on a monthly basis (MC) and analyzed for gross alpha,
gross beta, gamma and tritium.

Station 12B2, S5E1, 13E3 and 10G1 will be analyzed semi-monthly from
April through October.

Goat milk will be analyzed quarterly for I-131 only.

Pasture grass will be sampled and analyzed for gamma at station 8D1
during the quarters goat milk is not available.




Table 2
(Page 1 of 6)

Sample Locations and Media for the SSES
Radiological Environmental Monitoring Program 1984

Location Description1 Sample Types
Code i
é
| IND(Z) 0.9-1.4 mile ESE, At or below Discharge Structure FI §
152 0.3 mile N, Perimeter Fence TQ
‘ :
252 0.9 mile NNE, Energy Information Center AP,C,TQ, WP
253 0.2 mile NNE, Perimeter Fence TqQ
254 0.9 mile NNE, Energy Information Center S, VT
256 0.9 mile NNE, Energy Information Center WG
353 0.5 mile NE, Recreational Area TQ
354 0.3 mile NE, Perimeter Fence TQ
355 0.9 mile NE, Riverlands Facility WG
451 1.0 mile ENE, Susquehanna River Flood Plain 1Q
452 0.5 mile ENE, Site - Peach Stand WG
4583 0.2 mile ENE, Perimeter Fence TQ
454 0.5 mile ENE, Training Center WG
551 0.8 mile E, North of Biological Laboratory TQ
554 0.8 mile E, West of Biological Laboratory AP,C,TQ,WP
585 0.8 mile E, West of Biological Laboratory S,VT ,
557 0.3 mile E, Perimeter Fence TQ
558 0.8 mile £, Area under power line WT
| 654 0.2 mile ESE, Perimeter Fence TQ
| 6S5 0.9 mile ESE, Outfall Area WT
656 0.8 mile ESE, River water intake line Wt
657 0.4 mile ESE, Cooling tower blowdown discharge line WT
751 0.2 mile SE on 230 KV tower TQ
753 0.2 mile SE, Perimeter Fence Tq
755 0.4 mile SE, Southeast Garden FD
852 0.2 mile SSE, Perimeter Fence TQ
951 0.3 mile S, Perimeter Fence TQ
952 0.2 mile S, Security Fence TQ
1051 0.4 mile SSW, Perimeter Fence TQ

Note: See footnotes at end of table.




Radiological Environmental Monitoring Program 1984

Table 2
(Page 2 of 6)

Sample Locations and Media for the SSES

Location Description1 Sample Types
Code

1152 0.4 mile SW, Golomb House AP,C,TQ,WP .

11583 0.3 mile SW, Security Fence TQ

1154 0.4 mile SW, Golomb House S,VT

11S5 0.5 mile SW, EOF Building WG

1156 0.5 mile SW, SW Garden FD,TQ

1253 0.4 mile WSW, Perimeter Fence TQ

1352 0.4 mile W, Perimeter Fence TQ

1455 0.5 mile WNW, Site Boundary Pole No. 43996/N34230 TQ

1553 0.3 mile NW, Perimeter Fence TQ

1554 0.6 mile NW, Transmission Corridor AP,C,TQ,WP,S,VT

16S1 0.3 mile NNW, Perimeter Fence TQ

LTAW NE to ESE, on site, Lake Took-A-While FI

LTAW 0.8 mile NE, Lake Took-A-While WT,SH

1A(3) 0.3-1.0 mile N, Sybert's Hill Area AG,AS

1A1 0.6 mile N, Thomas Residence TQ

2A(3) 0.4-1.0 mile NNE, Sybert's Hill Area AG,AS

AG3 0.8 mile E. above River Water Intake VA

AGS 0.8 mile E. above River Water Intake VA

6A3 0.6 mile ESE, State Police TQ

AG4 0.9 mile ESE, below discharge diffuser VA

AG6 0.9 mlle ESE, below discharge diffuser VA

7A1 0.4 mile SE, Kline Residence TQ

11A2 0.6 mile SE, Former Shortz Residence 1q

15A(3) 0.3-1.0 mile NW, Sybert's Hill Area AG,AS

15A1 0.9 mile NW, Serafin Farm FM

15A3 0.9 mile NW, Serafin Farm TQ

15A4 0.9 mile NW, Serafin Farm GW

Note: See footnotes at end of table.



Table 2
(Page 3 of 6)

Sample Locations and Media for the SSES .
Radiological Environmental Monitoring Program 1984

/

Location Description1 Sample Types
Code

16A(3) 0.3-1.0 NNW, Sybert's Hill Area AG,AS

16A2 0.8 mile NNW, Rysinski Farm ‘ ’ TQ

18(3) 1.0-1.3 miles N, Sybert's Hill Area ‘ AG, AS

28(3) 1.6 miles NNE, Gould Island SH

2B3 1.3 miles NNE, Luzerne Outerwear TQ

78(3) 1.2 miles SE, Bell Bend SH

782 1.5 miles SE, Heller's Orchard FR,FH

783 1.7 miles SE, Council Cup TQ

882 1.4 miles SSE, Lawall Residence TQ

9B1 1.3 miles S, Transmission Line East of Route 11 AP,C,TQ, WP

982 1.3 miles S, Transmission Line East of Route 11 S,VT

1082 2.0 miles SSW, Algatt Residence TQ

1083 1.7 miles SSW, General Tank and Equipment Co. TQ

1281 1.3 miles WSW, Kisner Farm £,FR,PO

1282 1.7 miles WSW, Shultz Farm M

1283 2.0 miles WSW, Young Farm M

1284 1.7 miles WSW, Shultz Farm TQ

168(3) 1.0-1.3 miles NNW, Sybert's Hill Area AG,AS

1681 1.6 miles NNW, Walton Power Line TQ

6C1 2.7 miles ESE, Moyer Farm M

11¢(3) 2.6 miles SW, Hess Island SH

102 4,0 miles N, Near Mocanaqua Substation AP,C,TQ, WP

1D3 3.9 miles N, Near Mocanaqua Substation WT

1D4 4.0 miles N, Near Mocanaqua Substation S, VT

1D5 3.9 miles N, Shickshinny Sewage Treatment Facility WT

3D1 3.4 miles NE, Pond Hill AP,C,TQ, WP

3D2 3.4 miles NE, Pond Hill S,Vi

801 3.2 miles SSE, Poltrock Farm . M,FM

8D2 4.0 miles SSE, Mowry Residence TQ

Note: See footnotes at end of table.




Table 2
(Page 4 of 6)

Sample Locations and Media for the SSES
Radiological Environmental Monitoring Program 1984

Location Description1 Sample Types
Code

9D1 3.6 miles S, Smith Farm TQ
10D1 3.0 miles SSW, Ross Ryman Farm M
10D2 3.0 miles SSW, Ross Ryman Farm . TQ
11D1 3.3 miles SW, Zehner Farm FR,FD
1202 3.7 miles WSW, Dagostin Farm M
12D3 3.7 miles WSW, Dagostin Residence TQ
1E1 4.5 miles N, Lane Residence TQ
4E1 4.8 miles ENE, Pole No. 46422/N35197 TQ
5€1 4.5 miles E, Bloss Farm ‘ M
5€2 4.5 miles E, Bloss Farm TQ
6E1 4,7 miles ESE, St. James Church TQ
7E1 4.2 miles SE, Harwood Trans. Line Pole No. 2 TQ
11E1 4.7 miles SW, Jacobsen Residence ‘ TQ
12E1 4.7 miles WSW, Berwick Hospital AP,C,TQ, WP
12E2 4,7 miles WSW, Berwick Hospital S,VT
12E4 4,7 miles WSW, Berwick Hospital WG
13E1 4.5 miles W, Glen Brook Reservoir Wt
13E3 5.0 miles W, Dent Farm M
13E4 4,1 miles W, Kessler Farm TQ
14E1 4.1 miles WNW, Knouse Farm TQ
2F (3) 6.4 miles NNE, Between Shickshinny and former

State Hospital SH
2F1 5.9 miles NNE, St. Adalberts Cemetery TQ
3F1 9.1 miles NE, Valania Residence ! TQ
7F1 9.0 miles SE, Conyngham School TQ

Note: See footnotes at end. of table.




Sample Locations and Media for the SSES
Radiological Environmental Monitoring Program 1984

Table 2
(Page 5 of 6)

Location Description1 Sample Types
Code

12F (3) 6.9 miles WSW, Old Berwick Test Track SH
12F1 5.3 miles WSW, Berwick Bridge WT
12F2 5.2 miles WSW, Berwick Substation TQ
12F3 5.2 miles WSW, Berwick Water Co. WG, PW
15F1 5.4 miles NW, Zawatski Farm TQ
16F1 7.8 miles NNW, Hidlay Residence TQ
AG1 15 miles NE, above WB STP VA
AG2 14 miles NE, below WB STP VA
3G3 16 miles NE, WB Horton St. Substation TQ
3G4 17 miles NE, WB Service Center TQ
4G1 14 miles ENE, Mountain Top - Ind. Park - TQ

~7G1 14 miles SE, Hazelton Chem Lab AP,C,TQ,WP,VT,S
1061 14 miles SSW, Davis Farm M
12G1 15 miles WSW, PP&L Service Center Bloomsburg AP,C,TQ, WP
12G2 17 miles WSW, U.S. Radium Site Bloomsburg WT
12G3 15 miles WSW, PP&L Service Center Bloomsburg S, VT
12G4 10 miles WSW, Kinery Residence TQ
2H(3) 30 miles NNE, Near Falls, PA FI
2H1 21 miles NNE, Yalicks Produce Stand FD
7H1 47 miles SE, PP L roof, Allentown AP,C,TQ
12H1 26 miles WSW, Merck Co. WT
12H2RAW 26 miles WSW, Danville Water Company PW
12H2TREATED 26 miles WSW, Danville Water Company PW

(1)
(2)

(3)

All distances measured from stand-by gas treatment vent.

No actual location is indicated since fish are sampled over an area which

extends through 3 sectors (5,6 and 7) near the outfall area.

Station code is omitt 3 i ot
taken based on avgilagglggg?use no permanent locations exist; samples are

X-8



Table 2
(Page 6 of 6)

Sample Locations and Media for the SSES
Radiological Environmental Monitoring Program 1984

Location Codes:

The location codes are based on direction and distance from the site.

The

first two numbers represent each of the 16 angular sectors of 22-1/2 degrees

centered about the reactor site.

Sector one is divided evenly by the north

axis and other sectors are numbered in a clockwise direction; i.e., 2=NNE,

3=NE, 4=ENE, etc.

tance from the station:

OOooo>xWwm

‘The last

Site(1) location

0-1 miles off-site
1-2 miles off-site
2-3 miles off-site
3-4 miles off-site

zone; €.0sy 1y 2, 3y ceevevcnne

Sample Tybe Codes

AG
AN
AS
AP
AW
C

E

FO
FH
FL

FP
FR

Fv

Animals/Game (Deer)

Animals

Animals/Squirrel

Air Particulate Filters

Animals/Wildlife

Charcoal Filters

Eggs

Food/Garden Crops

Food/Garden Crops - Honey

Food/Garden Crops - Green Leafy
Vegetables (cabbage, lettuce,
spinach, swiss chard, etc.)

Food/Garden Crops - Potatoes

Food/Garden Crops - Fruit
(apples, strawberries, melons)

Food/Garden Crops - Vegetables
(sweet corn, green beans,
tomatoes, squash)

Zoomm

TQ

WT

(1) Site is defined as that area within PP&L's

X-9

The next digit is a letter which represents the radial dis-

4-5 miles off-site
5-10 miles off-site
10-20 miles off-site
>20 miles off-site

number is the station numerical designation within each sector and

Fish

Feed and Forage - Milk Producers
(pasture grass)

Meat

Milk

Poultry

Potable Water

Soil

Sediment/Shoreline (0-4' of water)

TLD

Vegetation - Terrestrial

Vegation - Aquatic

Water - Ground

Water - Precipitation

Water - Surface

property boundary.



Table 3
(Page 1 of 3)

Direct Radiation - Thermoluminscent Dosimetry (1) Results
SSES REMP 1984

(A11 results are in mR/day % 2s)

Quarter 2(1A) Quarter 3(1A) Quarter 4(8)

Quarter 1(1A)

Station

PN PN SN SN SN NPT FIN INN PN TN N PN N PN PN SN PN N N N PN SN P I P P

ONRNNNUNINOVOUTAVONOOTOOTMONONONO®
ettt i Sl e A A e e e e -

oooooooooooooooooooooooooooooo

000000000000000000000000000000

o~ & .~ & & & A 6 s e .o A& & & o o & & &

_/67466866507658568556898075667
L s o B B e I e B B AN R B e e e K e e R e e e K K e N N e e R ]

oooooooooooooooooooooooooooooo

COO0O0O0OO0OO0OOOOOOCOOOOOOOO0OOOOOOOOOO

N Nt St St St St it st Sst?® st “st? gt “aist “aants? Nevants "t Nttt "t Nt vt et Nt “aa? “rnst? st "t “vzt? "zt st “mae®

OO UONOTAONOOYTONSTTONONANLOLLWD
rfrlrlrtrdrdrdirdrdrtetird =A== o=t =t = = -t

oooooooooooooooooooooooooooooo

OCOO0O0O0OOOOO0OO0OO0OOOO0OOOOOOOOOOOOOOOOO

LONVWOLWOVOWODVWOVWOWWWVOWOOOUOVOOOWOWWOWOWWWO NN
OCQOO0OO0CO0OO0OO0OO0OO0COOOOOOOOOOOOOO0OOO0OCOO0O

oooooooooooooooooooooooooooooo

COO0OO0OOOCOOOOO0OOO0OO0OO0OO0COO0COO0COOOOCOOO0O0O0O
HHHHHHHHHHHHHHHHHHAHHAHHHAHHHHHHH

NN ONNOWNO—=NTONNOOIIMNTNNNMNAO <
NANNNWNNWNNNNANNNNN AN A NN NN

COO0OO0O0OOCOOOOO0OOOO0OO0O0OCOOOOOOODOO0OOOC0O

NN OANTANNDNTNMNTONMMONNDONNMMOOMOONN
COO0CO0COCOOOCOOOOO0OOO0OO0OO0OO0COOOO0COOOOOOOO

oooooooooooooooooooooooooooooo

OCOO0OO0COCOOOCOO0O0O0OO0OOOOOO0OOOCOOOOOOO0OO0O
HHHHHHHHHHHAHHAHHAHAHHHHHHHAHHAHHHHH

NOONNNNANNNNNNNNNNANNANNNNANNONNANNN

oooooooooooooooooooooooooooooo

CO0O0O0O00O00O0OO00OOO0O0O0OOOOOO0OOOO

oMM MMUuTMOMmgNgdg ST OMm
10000000000000000000000000000

00000000000000000000000000000

\Qﬂiiiiiiiiiiiiiiiiiiiii+_+_+_+_+_+_+_+_

OO MNMUULNNONATONUNANe=——AO0OTNOTNNMNE SO
NNANNNNNNEENNNNNNNNNSNNNNNNNN NN

ooooooooooooooooooooooooooooo

COO0OO0OO0OO0COOOO0OOO0OO0OO0OOOO0OO0COOOCOOOOOO0O0O

NS N A ANMNeEALTND AN TN A A AN AT O A -
NCOWNMMOUL NLOLOONNLISCNNNWILWINWT
el NANNNMOOOMOOONTITTWOWWODWOWONN

7A1
783
7€1

See foot notes at end of table
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Table 3
(Page 2 of 3)

Direct Radiation - Thermoluminscent Dosimetry (1) Results
SSES REMP 1984

(A11 results are in mR/day £ 2s)

Quarter 2(1A) Quarter 3(1A) Quarter 4(8)

Quarter 1(1A)
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See foot notes at end of table
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Table 3
(Page 3 of 3)

Direct Radiation - Thermoluminscent Dosimetry (1) Results
SSES REMP 1984

(A11 results- are in mR/day £ 2s)

Station  Quarter 1(1A) Quarter 2(1A) Quarter 3(1A) Quarter 4(8)
15F1 0.29 + 0.04 0.27 % 0.03 0.23 + 0.06 0.18 (0.17,0.19)
1651 0.14 + 0.04 0.26 + 0.03 0.24 + 0.07 0.18 (0.18,0.18)
16A2 0.19 + 0.03 0.20 + 0.02 0.20 + 0.06 0.15 (0.15,0.15)
1681 0.18 + 0.04 0.22 £ 0.03 0.18 + 0.06 0.14 (0.14,0.14)
16F1 0.24 £ 0.03 0.29 £+ 0.03 0.23 £ 0.06 0.18 (0.17,0.18)
7H1 0.17 £ 0.03 0.23 £ 0.10 0.18 + 0.06 0.12 (0.13,0.12)
Average(2) 0.22 + 0.06 0.25 % 0.07 0.22 + 0.05 0.16 + 0.03

(1) Errors for individual measurements are two standard deviations of the average of

(

Novemb

four readings per dosimeter for Quarter 1,2, and 3.

Samples analyzed by NUS Corporation,

Errors of row averages are two standard deviations calculated from the same row
data used to generate the average for quarter 1,2, and 3.

No data, due to instrument malfunction.

No sample. TLD location destroyed by construction activities.
No sample. New location for 4th quarter.

No sample. TLD location destroyed by construction
No sample. TLD lost in transit.

Sample analyzed by PP and L. Results are weighted average of the two readings,
each using two TLD elements, in parentheses. The formula used is

(42) . (¥)(59)
101 101

Moved to 9S2.

activities. Moved to 11S6.

weighted
average

X)

Direct Radiation -- Quarter 4 TLDs were collected on November 6,7,8 and
replaced with badges placed in sealed plastic bags
(to aid in preventing moisture contacting the TLDs).

er.

L]
]
A}

X-12
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Table 4
Gamma Spectrometry of Fish
SSES REMP 1984

(Results in pCi/kg (wet) £ 2s)

Collection

Month  Sample Type Station Date Ba-140 Co-58 Co-60 Cs-134 Cs-137 Fe-59 K-40 La~-140 Mn-54 Nb-95 Zn-65 Ir-95
May(1) catfish ~IND 05/23/84 LT 300(2) LT60 LT 90 LT 50 LT 50 LT 200 3000#4900 LT 19 LT 70 LT 60 LT 190 LT 120
Panfish | Lake T-A-W 05/21/84 LT 200 LT50 LT60 LT 40 LT 50 LT 130 3900:800 LT 100 LT 60 LT 60 LT 120 LT 100
Forage Species(3)  IND 05/21/84 LT 400 LT90 LT 9 LT 70 LT 70 LT 200 4600:1100 LT 170 LT 80 LT 80 LT 140 LT 140
Predator Fish IND 05/21/84 LT 300 LT70 LT 80 LT 60 LT 70 LT 170 4000£1000 LT 200 LY 70 LT 70 LT 160 LT 110
Forage Species IND 05/21/84 LT 400 LT 90 LT 110 LT 60 LT 80 LT 180 2300£1000 LT 200 LT 70 LT 80 LT 160 LT 160
Catfish Lake T-A-W 05/25/84 LT 300 LT 100 LT 120 LT 70 LT 80 LT 200 3500:1100 LT 140 LT 60 LT 90 LT 170 LT 160
Predator Fish 24 05/24/84 LT 300 LT8 LT 80 LT 60 LT 80 LT 200 4000£1000 LT 200 LT 80 LT 70 LT 190 LT 140
Forage Species 2H 05/24/84 LT 300 LT 8 LT 100 LT 70 LT 70 LT 190 3900+1100 LT 120 LT 70 LT 90 LT 170 LT 140
Catfish 2H 05/25/84 LT 300 LT70 LT 80 LT 60 LT 70 LT 190 2900:800 LT 180 LT S0 LT 70 LT 150 LT 110

Sep Catfish IND 09/19/84 LT 200 LT20 LT10 LT 10 LT 10 LT 40 2410240 LT 60 LT10 LT 20 LT30 LT 30
Forage Species IND 09/18/84 LT 300 LT20 LT20 LT 20 LT20 LT 60 3460£4350 LT 100 LT 20 LT 30 LT40 LT 50
Predator Fish IND 09/20/84 LT 300 LT30 LT20 LT 20 LT20 LT 60 3830:380 LT 100 LT20 LY 30 LT50 LT50
Predator Fish 2H 09/19/84 LT 300 LT30 LT30 LT20 LT30 LT70 3250£330 LT 100 LT 20 LT 30 LT50 LT 60
Forage Species 2H 09/19/84 LT 400 LT 40 LT 30 LT 30 LT 30 LT S80 3310:4330 LT 200 LT 30 LT40 LT 60 LT 80
Catfish 2H 09/20/84 LT 200 LT20 LT20 LT 20 LT20 LT50 2810:8280 LT 90 LT 20 LT20 LT 40 LT SO

OCT. Catfish Lake T-A-W 10/05/84 LT 100 LT20 LT20 LT 20 LT 20 LT 40 3760£¢380 LT S50 LT 20 LT 20 LT 40 LT 40
. Panfish Lake T-A-W 10/10/84 LT 60 LT10 LT20 LT 10 LT 20 LT 30 3490:350 LT 20 LT10 LT 20 LT40 LT 30

2

1
2

2

Samples analyzed by NUS Corporation.

LT = Less Than

(3) Duplicate Sample and Analysis



Table 5

Gross Beta in Fish
SSES REMP 1984
(Results in pCi/kg (wet) % 2s)

Month Sample Type Station Collection Date Gross Beta Activity
May(1) Catfish IND 05/23/84 3300400
Panfish Lake T-A-W 05/21/84 27001300
Predator Fish IND - 05/21/84 3900+£400
Forage Species IND 05/21/84 3500+400
Forage Species(2) IND 05/21/84 3100£400
Catfish Lake T-A-W 05/25/84 3400£400
Predator Fish 2H 05/24/84 3600400
Forage Species 2H 05/24/84 3100+400
Catfish 2H 05/25/84 3000300
September Catfish IND 09/19/84 2000£100
Predator Fish IND 09/20/84 1400£100
Forage Species IND 09/18/84 6000+£100
Predator Fish 2H 09/19/84 1000£100
Forage Species 2H 09/19/84 1300£100
Catfish "2H 09/20/84 1200£100
October Catfish Lake T-A-W 10/05/84 6300£200
Panfish Lake T-A-W 10/10/84 5200+£100

(1) Samples analyzed by NUS Corporation.
(2) Duplicate Sample and Analysis

X-14
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Table 6

Gamma Spectrometry of Sediment

SSES REMP 1984

(Results in pCi/kg (dry) & 2s)
Collection Date:

June 13, 1984

Stati

78(3)

n
11c(1) 2r(1) 12F(2) 78?1) 28(1) Lake T-A-W(4) (1)
Ac-228: 860 + 300 890 + 310 790 + 340 760 & 220 700 £ 210 860 + 280 860 + 290
Ba-140: LT 1;00 5) LT 1100 LT 1100 LT 800 LT 900 LT 1100 LT 800
Bi-212: Np(6 ND ND ND ND ND 1000 £ 900
Bi-214: 710 £ 170 820 & 180 980 + 200 520 + 120 660 + 140 750 + 160 1200 & 200
Co-58: LT 140 LT 150 LT 140 LT 110 LT 120 LT 120 LT 130
Co-60: LT 130 LT 110 LT 140 LT 100 LT 100 LT 130 LT 150
Cs-134: LT 130 LT 140 LT 150 LT 90 LT 110 LT 140 LT 140
Cs-137: LT 130 76 £ 71 LT 130 LT 100 LT 110 LT 130 LT 150
Fe-59: LT 300 LT 400 LT 400 LT 200 LT 300 LT 300 LT 400
K-40: 9200 + 1600 7500 + 1700 6200 + 1500 6900 + 1300 5800 ¢+ 1100 11000£2000 120002000
La-140: LT 700 LT 700 LT 600 LT 600 ° LT 500 LT 600 LT 500
Mn-54: LT 120 LT 130 LT 140 LT 80 LT 90 LT 90 LT 150
Nb 95: LT 160 LT 140 LT 170 LT 110 LT 120 LT 150 LT 150
Pb-212: 670 £ 160 640 + 160 670 + 160 540 + 120 560 + 120 840 + 160 890 & 190
Pb-214: 640 £ 150 690 + 170 1000 + 200 670 & 130 580 + 120 910 + 170 980 + 170
Ra-226: 680 + 160 700 : 180 1000 + 200 610 130 630 £ 130 830 + 160 1100 + 200
T1-208: 850 £ 220 910 + 250 1100 % 200 630 1 170 750 + 190 780 + 200 950 + 260
In-65: LT 400 LT 400 LT 300 LT 300 LT 300 LT 300 LT 400
2r-95: LT 300 LT 300 LT 200 LT 180 LT 200 LT 300 LT 300
Collection Date: September 24, 1984
(7) (7) .
Ac-228: ND ND ND ND ND ND
Ba-140: LT 400 LT 400 LT 400 LT 300 LT 400 LT 600
Bi-212: ND ND ND ND ND. ND
Bi-214: ND ND D ND ND ND
Co-58: LT 40 LT 30 LT 30 LT 30 LT 40 LT 40
Co-60: LT 40 LT 20 LT 20 LT 30 LT 30 LT 30
Cs-134: LT 40 LT 30 LT 30 LT 30 LT 40 LT 40
Cs-137: 160 + 39 98 + 3 LT 30 78 + 26 LT 40 137 ¢ 14
Fe-59: LT 100 LT 80 LT 80 LT 90 LT 100 LT 90
K-40: 10800£1100 11500£1200 6790 + 700 8960 + 900 11300£1100 126001300
La-140: LT 200 LT 200 LT 200 LT 200 LT 200 LT 300
Mn-54: LT 40 LT 30 LT 30 LT 30 LT 40 LT 30
Nb 95: LT 50 LT 40 LT 40 LT 40 LT 50 LT 50
Pb-212: ND ND ND ND ND ND
Pb-214: ND ND ND ND ND ND
Ra-226: 1830 ¢ 540 2080 + 490 LT 500 1190 ¢ 400 2010 ¢ 600 2110 + 510
Th-228: 1380 ¢ 140 1300 £ 130 802 + 80 963 + 96 1290 + 130 1600 + 160
T1-208: ND ND ND ND ND ND
In-65: LT 90 LT 60 LT 50 LT 70 LT 80 LT 70
Ir-95: LT 100 LT 80 LT 80 LT 80 LT 100 LT 90

él; Samples analyzed by NUS Corporation.
6) ND = Not Detected.

(2) Collected 06/14/84.
(7) Collected 09/26/84.

(3) Duplicate Sample and Analysis.

(4) Collected 06/18/84.

(5) LY = Less Than.

TI reports the long-lived Ra-226 and Th-228 while NUS reports the individual daughters in naturally occurring uranium and thorium chain.




Table 7

Gross Alpha and Gross Beta in Sediment
SSES REMP 1984
(Results in pCi/kg (dry) % 2s)

Collectiom

Month Station Date Gross Alpha Gross Beta
June (1) 28 06/13/84 14,000 + 5,000 18,000 + 2,000
78 06/13/84 9,300 4,4qp 13,000 + 2,000
11C 06/13/84 12,000 + 5,000 14,000 + 2,000
2F 06/13/84 12,000 + 5,000 15,000 £ 2,000
12F 06/14/84 6,200 + 3,900 15,000 + 2,000
Lake T-A-W 06/18/84 13,000 + 5,000 ' 19,000 + 2,000
78(2) 06/13/84 5,800 + 3,900 13,000 + 2,000
September 28 09/24/84 6,600 + 3,000 22,000 % 2,000
78 09/24/84 4,800 + 2,600 17,000 + 2,000
11C 09/26/84 8,600 + 5100 40,000 % 3,000
2F 09/24/84 9,700 % 5,300 27,000 + 3,000
12F 09/26/84 LT 2000 17,000 + 2,000
Lake T-A-W 09/24/84 LT 4000 29,000 + 3,000

(1) Samples analyzed by NUS Corporation.
(2) Duplicate Sample and Analysis
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Gamma Spectrometry of Water

Table 8
(Page 1 of 8)

(Surface, Well, Drinking)

SSES REMP 1984

(Results in pCi/l & 2s)

Hater Collection
Month Type Station Period Ba-140 Co0-58 Co-60 Cs-134 Cs-137 Fe-59 La-140 Mn-54 Nb-95 Zn-65 Zr-95 Others
105 01/16/84 r1s0ra T4 T3 LT3 LT10 LTS8 LT3 LT4 LT9 LT6 Cr-51 @LT 30
Jan. SH 558 01/02/84 to 01/30/84 LT15 LT4 LTS LT3 LT 4 LT 9 LT9 LT4 LT4 LwT8 LT7
{14) 655 01/02/84 to 01/30/84 LT 13 LT4 LT4 LT3 LT 4 LT 8 LT8 LT4 LT4 LTS8 LT7
656 01/02/84 to 01/30/84 LT12 LT3 LT4 LT3 LT 3 LT 7 LT7 LT3 LT3 LT7 LT6
1D3 01/16/84 LT15 LT4 LT4 LT3 LT 3 1T10 LT8 LT3 LT4 LT9 LT6
13E1 01/17(53 LT14 LT4 LT4 LT3 LT 3 LT 9 LT7 LT3 LT4 LT9 LT6 Cr-51@LT30
12F1 NS
12G2 NS
12H1 12/12/83 to 01/16/84 LT15 LT4 LT4 LT3 LT 3 LT10 LT8 LT3 LT4 LT9 LT6
657(3) 01/02/84 to 01/30/84 LT13 LT3 LT4 LT3 LT 3 LT 8 LTS8 LT3 LT3 LT7 LT6
655 01/02/84 to 01/30/84 LT13 LT4 LTS5 LT3 LT 4 LT 9 LT7 LT4 LT4 LTY9 LT7
GW 256 01/16/84 LT15 LT4 LT4 LT3 LT 3 LT10 LTS8 LT3 LT4 LT9 LT6
452 01/16/84 LT15 T4 LT4 LT3 LT 3 LT10 LTS8 LT3 LT4 LT9 LT 6 )
454 01/16/84 LT15 LT4 LT4 LT 3 LT 3 LT10 LTS8 LT3 LT4 LTY9 LT6 Cr-51@QLT 30
15A% 01/17/84 LT15 LT3 LT4 LT3 LT 3 LT 6 LT8 LT3 LT4 WT7 LTS
12€4 01/16/84 LT15 LT3 LT4 LT3 LT 3 LT 6 LTS8 LT3 LT4 LT7 LTS5
1223 01/11/%4 LT15 LT3 LT4 LT3 LT 3 LT 6 LT8 LT3 LT4 LT7 LTS Cr-51@1LT 30
3S HS (5 -
1155 01/16/84 LT15 LT4 LT4 LT3 LT 3 LT10 LT8 LT3 LT4 LT9 LT6 Cr-51@LT30
PW 12F3 01/17/84 LT15 LT4 LT4 LT3 LT 3 LT 9 LT7 LT3 LT4 LTY9 LT6 Cr-510LT30
12H2
{gEATED 01702/84 to 01/30/84 LT11 w2 w2 L12 LT 2 LT 3 LT8 LT2 LT2 LTS5 1LT4
H2
RAW 01/02/84 to 01/30/84 LT 15 LT4 LT4 LT 4 LT 4 LT 9 LT8 LT4 LT4 LTY9 LT7
Note: See foot notes at end of table




Table 8
(Page 2 of 8)

Gamma Spectrometry of Water

(Surface, Well, Drinking)
SSES REMP 1984

(Results in pCi/l % 2s)

Hater Collection
Month  Type  Station Period 8a-140 Co-58 (C0-60 Cs-134 (s-137 Fe-59 La-140 Mn-54 Nb-95 n-65 Zr-95
Feb. 657 01/30/34 to 02/27/84 LT 7 LT 2 LT 2 LT 2 LT 2 LT 4 LT 4 LT 2 LT 2 LT 4 LT 4
SW 558 02/06/34 to 02/27/84 LT 5 LT 1.4 LT1.8 LT1.4 LT1.6 LT 3 LT 3 LT 1.5 LT 1.4 LT 3 L7 3
(18) 6S5 02/06/84 to 02/27/84 LT 5 LT 1.7 LT 1.9 LT 1.8 T2 LT 4 LT 4 LT 1.8 LT 1.7 L7 4 LT 3
656 01/30/84 to 02/27/84 LT 7 LT 2 LT 2 LT 2 LT 2 LT 4 LT 4 LT 2 LT 2 LT 4 LT 4
103 02/15/84 LT 9 LT 3 LT 4 LT 2 LT 3 LT 6 LT 4 LT 3 LT 3 LT 6 LT 4
o< 13E1 02/16/84 LT 10 LT 3 LT 3 L7 3 LT 3 LT 6 LT 5 LT 3 LT 3 LT 6 LT 5
1, lgFg 02/16/84 LT 9 LT 3 LT 4 LT 2 LT 3 LT 6 LT 4 L7 3 LT 3 LT 3 LT 4
126 S
bt 12H1 01/16/84 to 02/16/84 LT 8 LT 1.9 LT 2 LT 1.8 LT1l.9 LT 4 LT 5 LT 1.9 LT 2 LT 4 LT 4
105 02/16/84 LT 10 LT 3 LT 3 LT 3 LT 3 LT 6 LT 5 LT 3 LT 3 LT 6 LT §
GH 256 02/15/84 LT 8 LT 1.9 LT 2 L71.8 LTL19 LT4 LT 5 LT1.9 LT 2 LT 4 LT 4
452 02/15/84 LT 9 L7 3 LT 4 LT 2 LT 3 LT 6 LT 4 LT 3 LT 3 LT 6 LT 5
454 02/16/84 LT 10 LT 3 LT 3 LT 3 LT 3 LT 6 LT 5 L7 3 LT 3 LT 6 LT 5
15A4 02/16/84 LT 9 LT 3 LT 4 LT 2 LT 3 LT 6 LT 4 LT 3 LT 3 LT 6 LT 4
12E4 02/15/84 LT 10 LT 3 LT 3 LT 3 L7 3 LT6 LTS LT 3 LT 3 LT 6 LT 5
12F3(3) 02/16/84 LT 9 LT 3 LT 4 LT 2 LT 3 LT 6 LT 4 LT 3 LT 3 LT 6 LT 4
12F3 02/16/74) LT 9 LT 3 LT 4 LT 2 LT 3 LT 6 LT 4 LT 3 LT 3 LT 6 LT 4
385 NS (5
1185 02/16/84 LT 10 LT 3 LT 3 LT 3 LT 3 LT 6 LT 5 LT 3 LT 3 LT 6 LT 5
PU 12F3 02/16/84 LT 9 L7 3 LT 4 LT 2 LT 3 LT 6 LT 4 LT 3 LT 3 LT 6 LT 4
1212
TREATED 1/30 to 02/27/84 LT 7 LT 2 LT 2 LT 2 LT 2 LT 4 LT 4 LT 2 LT 2 LT 4 LT 4
12K2
RAM (3) 1730 to 02/27/84 LT 7 LT 2 LT 2 LY 2 LT 2 LT 4 LT 4 LT 2 LT 2 LT 4 LT 4
12F3 02/16/84 LT 9 L7 3 LT 4 LT 2 LT 3 LT 6 LT 4 LT 3 LT 3 LT 6 LT 4

Note: See footnotes at end of table.
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Table 8
(Page 3 of 8)

Gamma Spectrometry of Water
(Surface, Well, Drinking)
SSES REMP 1984
(Results jp pCi/l % 25)

Water Collection ’
Month  Type  Station . Period Ba-140 Co-58 C0-60 Cs-134 Cs-137 Fe-59 La-140 Mn-54 Nb-95 Zn-65 Zr-95
March 657 02/27/84 to 03/05/84 LT60 LTS5 LTS LT4 LT 4 LtT12 LT3 LTS LTS5 LT10 LT 10
SH 558 03/05/84 to 03/26/84 LT 5 LT 1.5 LT 1.8 LT1.6 LT1.7 LT3 LT3 LT1.6 LT1.5 LT3 LT3
(18) 655 03/05/84 to 03/26/84 LT 5 LT1,3 LT1.6 LTL1.5 LT1.4 LY3 LT3 LT 1.5 LT1.5 LT4 LT 2
656 02/27/84 to 03/26/84 LT20 LTS LT6 LTS5 LTS LT11 LT13 LTS LTS LT12 LT10
103 03/13/84 LT 5 LT1.4 LT1.6 LT1.3 LT1.4 LT3 LT3 LT 1.3 LT1.4 LT3 LT 2
13E1 03/12/84 LT15 LT3 LT3 LT3 L7 3 LT7 LT8 LT3 LT3 LT7 LTS
12F1 03/12/84 LT 6 LT1.4 LT1.6 LT1.3 LT1.4 LT3 LT3 LT 1.3 LT 1.4 LT3 LT 2
1262 03/13/84 LT 6 LT1.4 LT1.6 LT1,3 LT1.4 LT3 LT3 LT1.3 LT1.4 LT3 LT2
12H1 02/16/84 to 03/12/84 T4 LT3 LT3 LT3 L7 3 LT7 LT8 T3 W3 LT7 LTS
Lake T-A-W  03/14/84 LT 7 LtT1.9 LT2 LT1.7 LT1.8 LT4 LT4 L11.8 LT1.9 LT4 LT3
105 03/13/84 LIT14 LT3 LT3 LT3 LT3 LtT7 W17 LT3 LT3 LT7 LTS
GH 256 03/12/84 LT s LT 1.1 LT1.2 LT1.0 LT1.0 LT2 LT3 LT1.0 LT1.0 LT2 LT 1.8
452 03/13/84 LT 7 LT 1.9 LT2 LT1.7 LT1.8 LT4 LT4 L7 1.8 LT1,9 LT4 LT3
454 03/13/84 LT14 LT3 LT3 LT3 LT 3 LT7 LT7 LT3 LT3- LT7 LT6
1155 03/13/84 LT 8 LtT1.8 LT2 LT1.5 LT1.8 LT4 LT4 LT1.6 LT1.7 LT4 LT3
15A4 03/14/84 LtT13 LT3 LT3 LT2 LT 3 LT7 L17 LT3 LT3 LT7 LTS
12E4 03/12/84 LT 6 LT1.3 L71.4 LT1.2 LT1.3 LT3 LT3 L71.2 LT1.3 LT3 LT3
12F3 03/12/84 L7 8 T2 L2 LT1l7 LTi8 LT4 LTS LT 1.9 LT1.9 LT4 LT3
355 NS (5)
PH 12F3 03/12/84 T4 LT3 LT3 LT3 LT 3 LT7 LT8 LT3 LT3 WT7 LTS
12H2 ‘
TgEgTED 02/27/84 to 4/02/84 LTi12 LT4 LT4 LTA LT 4 T8 LT7 T4 LT4 LTS LT7
124
RAW 02/27/84 to 4/02/84 LtT13 LT4 LTS LT4 LT 4 T8 LT7 T4 T4 LT9 LT7

Note: See footnotes at end of table.
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Table 8
(Page 4 of 8)

Gamma Spectrometry of Water
(Surface, Well, Drinking)
SSES REMP 1984

(Results in pCi/l % 2s)

Water Collection
Month  Type Station Period Ba-140 Co-58 (C0-60 Cs-134 (Cs-137 Fe-59 La-140 Mn-54 Nb-95 Zn-65 Ir-95
April LakeT-A-W  04/12/84 LT 8 LT3 LT3 LT3 LT 3 LT6 LT4 LT3 LT3 LT6 LTS
W 558 04/02/84 to 04/30/84 LT 8 T2 LT3 1LT2 LT 2 LTS LTS LT2 T2 LTS LT4
(1A) ) 655 04/02/84 to 04/30/84 LT 8 T2 LT3 T2 LT 2 LTS LTS LtT2 LT2 LTS LT4
656 04/02/84 to 04/30/84 LT 7 LT1.9 LT2 tT1.9 LT1.9 LT4 LT3 LT2 T2 LT4 LT3
103 04/10/84 . LT 8 T2 LT3 LT3 LT 3 LTS5 LTa4 LT3 LT3 LT6 LTS
13€1 04/10/84 LT 7 LIT1.4 LT1.4 LT1.2 LT1.4 LT3 LT3 LT 1.3 LT 1.4 LT3 LT2
1215, 04/10/84 LT 9 LT3 LT3 LT3 LT 3 LT6 LTS5 LT3 LT3 LT6 LIS
12F1 04/10/84 LT15 LT3 LT3 LT3 LT 3 LT7 LTY LT3 LT3 LT7 LT6
1262,)  04/10/84 LT 9 LT3 LT3 LT3 LT 3 LT6 LTS5 LT3 LT3 LT6 LTS
1262 04/10/84 LT15 LT3 LT3 LT3 LT 3 LT7 LT9 LT3 LT3 LT7 LT6
1241 03/12/84 to 04/10/84 LT 9 LT3 LT3 LT3 LT 3 LT6 LTS LT3 LT3 LT6 LTS
105 04/10/84 LT 9 LT3 LT3 LT3 LT 3 LT6 LTS LT3 LT3 LT6 LTS
657 04/02/84 to 04/30/84 LT 5 LT1.5 LT1.8 LT1.3 LT 1.4 LT3 LT3 2.0¢0.8 LT1.3 LT3 LT2
G 256 04/10/84 LT 8 LT2 LT3 LT3 LT 3 LTS LT 4 LT3 LT3 LT6 LTS
452 04/10/84 LT 9 LT3 LT3 LT3 LT 3 LT6 LTS5 LT3 LT3 LT6 LTS
454 04/10/84 LT 8 tT2 LT3 LT3 LT 3 LTS LT 4 LT3 LT3 LT6 LTS
1155 04/10/84 LT 8 T2 LT3 LT3 LT 3 LTS LT 4 LT3 LT3 LT6 LTS
15A4 04/11/84 LT 8 LT2 LT3 LT3 LT 3 LTS5 LT4 LT3 LT3 LT6 LTS
12€4 04/10/84 LT 8 LT2 LT3 LT3 LT 3 LT5 LT4 LT3 LT3 LT6 LTS
12F3 04/11/84 LT 8 LT2 LT3 LT3 LT 3 LTS5 LT4 LT3 LT3 LT6 LT4
355 HS (5)
PU 12F3 04/11/84 LT 8 T2 LT3 LT3 LT 3 LTS T4 LT3 LT3 LT6 LT4
1242
Tgegrso 04/02/84 to 04/30/84 LT 5 LT1.4 LT1.8 LT1.3 LT1.3 LT3 LT3 LT 1.4 LT1.4 LT3 LT3
124
RAW 04/02/84 to 04/30/84 LT 7 LT1.9 LT2 LT1.9 LT1.9 LT4 LT3 IT2 LT2 LT4 LT3

Note: See footnotes at end of table.
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Table 8
{Page 5 of 8)

Gamma Spectrometry of Water

(Surface, Well, Drinking)

SSES REMP 1984

(Results in pCi/l % 2s)

Hater Collection .
tonth  Type  Station Period Ba-140 Co-58 C0-60 (€s-134 (Cs-137 Fe-59 La-140 Hn-54 Nb-95 Zn-65 Zr-95
May LAKE T-A-H 05/15/84 Ly 7 LT 1.9 LT 3 LT 1.8 LT 2 LT 4 LT 4 LT 2 LT 2 LT 4 LT 4
SH 558 05/07/84 to 05/29/84 LT 8 LT 2 LT 3 LT 2 LT 2 LT 5 LT 4 LT 2 LT 2 LT 5 LT 4
(1A) 655(3) 05/07/84 to 05/29/84 L7 8 LT 2 LT 3 LT 2 LT 2 LT 5 LT 4 LT 2 LT 2 LT 5 LT 4
655 05/07/84 to 05/29/84 LT 8 LT 2 LY 3 LT 2 LT 2 LT 5 LT 4 LT 2 LT 2 LT 5 LT 4
656 04/30/84 to 05/29/84 L7 9 LT 3 LT 3 LT 3 LT 3 LT 6 LT 5 LT 3 LT 3 LT 6 LT 5
103 05/15/84 L7 LT 2 LT 3 LT 1.8 LT 2 LT 5 LT 4 LT 2 LT 2 LT 5 LT 4
13€1 05/15/84 Ly 7 LT 2 LT 3 LT1.8 LT 2 LT 5 LT 4 LT 2 LT 2 LT 5 LT 4
12F1 05/15/84 Ly 7 LT 1.9 LT 3 LT1.8 LT 2 LT 4 LT 4 LT 2 LT 2 LT 4 LT 4
1262 05/15/84 LY 7 LT 1.9 LT 3 LT 1.8 LT 2 LT 4 LT 4 LT 2 LT 2 LT 4 LT 4
1211 04/10/84 to 05/15/84 LT 7 LT 1.9 LT 3 LT 1.8 LT 2 LT 4 LT 4 LT 2 LT 2 LT 4 LT 4
105 05/15/84 LT 7 LT 2 L7 3 LT 1.8 LT 2 LT 5 LT 4 LT 2 LT 2 LT 5 LT 4
657 04/30/84 to 05/29/84 LT 11 LT 3 LT 4 LT 3 LT 3 LT 7 LT 6 LT 4 LT 3 LT 7 LT 6
GH 1185 05/15/84 LT 7 LT 2 L7 3 LT 1.8 LT2 LT 5 LT 4 LT 2 LT 2 LT 5 LT 4
256 05/15/84 LT 7 LT 2 L7 3 LT 1.8 LT2 LT 5 LT4 -~ LT2 LT 2 LT 5 LT 4
452 05/15/84 LT 7 LT 2 LT 3 LT1.8 LT 2 LT 5 LT 4 LT 2 LT 2 LT 6 LT 4
454 05/15/84 LY 7 L7 2 LT 3 LT 1.8 LT 2 LT 5 LT 4 LT 2 LT 2 LT 5 LT 4
15A4 05/15/84 LT 7 LT 2 LT 3 LT 1.8 LT 2 LT 5 LT 4 LT 2 LT 2 LT 5 LT 4
124 05/15/84 LT 7 LT 2 LT 3 LT 1.8 LT 2 LT 5 LT 4 L7 2 LT 2 LT 5 LT 4
12F3 05/18/84 LT 8 LT 2 LT 2 LT 1.8 LT1.9 LT4 LT 5 LT 1.8 LT 2 LT 4 LT 4
385 05/15/84 LT 7 LT 2 LT 3 LT 1.8 LT 2 LT 5 LT 4 LT 2 LT 2 LT 5 LT 4
PH 12F3 05/15/84 LT 7 LT 1.9 LT 3 LT1.8 LT2 LT 4 LT 4 LT 2 LT 2 LT 4 LT 4
12H2
TREATED 04/30/84 to 05/29/84 LT 9 LT 3 LT 3 LT 3 LT 3 LT 6 LT 5 LT 3 LT 3 LT 6 LT 5
12H2
RAW 04/30/84 to 05/29/84 LT 9 L7 3 LT 3 LT 3 LT 3 LT 6 LT 5 LT 3 LT 3 LT 6 LT §
Note: See footnotes at end of table.




Table 8
(Page 6 of 8)

Gamma Spectrometry of Water
(Surface, Well, Drinking)
SSES REMP 1984

{Results in pCi/l % 2s)

Water Collection
Month  Type  Station Period Ba-140 Co-58 (€0-60 (Cs-134 (Cs-137 Fe-59 La-140 Mn-54 HNb-95 Zn-65 1Zr-95
June SH 558 06/04/84 to 06/11/84 LT 11 LT 3 LT 4 LT 3 LT 3 LT 8 LT 8 LT 3 LT 4 LT 8 LT 7
655 06/04/84 to 06/11/84 LT 13 LT 4 LT 5 LT 4 LT 4 LT 9 LT 9 LT 4 LT 4 LT 9 LT 9
(1A) 656 06/04/84 to 07/02/84 LT 9 LT 2 LT 3 LT 2 LT 3 LT 5 LT 5 LT 3 LT 3 LT 6 LT 5
103 06/12/84 LY 10 LT 3 LT 4 LT 3 LT 3 LT 7 LT 7 LT 3 LT 3 LT 8 LT 7
o< 13E1 06/12/84 LT 8 LT 2 LT 3 LT 2 LT 2 LT 5 LT 5 LT 2 LT 2 LT S5 LT 4
1 12F1 06/12/84 LT 8 LT 2 LT 3 LT 2 LT 2 LT 5 LT 5 LY 2 LT 2 LT 5 LT 4
N 1262 06/12/84 - LT 8 LT 2 LT 3 LT 2 LT 2 LT 5 LT 5 LT 2 LT 2 LT 5 LT 4
12H1 06/12/84 LT 8 LT 2 LT 3 LT 2 LT 2 LT 5 LT 5 LT 2 LT 2 LT 5 LT 4
6S7 05/29/84 to 07/02/84 LT 5 LT 1.4 LT1.7 LT1.4 LT1.6 LT 3 LT 3 LT 1.5 LT 1.5 LT 3 LT 3
LAKE T-A-H 06/12/84 LT 9 LT 3 LT 3 LT 3 L7 2 LT 5 LT 5 LT 3 LT 3 LT 6 LT 5
105 06/12/84 LT 8 LT 2 LT 3 LT 2 LT 2 LT 5 LT 5 LT 2 LT 2 LT 5 LT 4
GW 256 06/12/84 LT 10 L7 3 LT 4 LT 3 LT 2 LT 7 LT 7 LT 3 LT 3 LT 8 LT 7
452 06/12/84 LT 10 LT 3 LT 4 LT 3 LT 3 L7 LY 7 LT 3 LT 3 LT 8 LT 7
454 06/12/84 LT 10 LT 3 LT 4 LT 3 LT 3 LY 7 LT 7 LT 3 LT 3 LT 8 LT 7
1185 06/12/84 LT 10 LT 3 LT 3 LT 2 LT 3 LT 6 LT 5 LT 3 LT 3 LT 5 LT 5
15A4 06/12/84 LT 10 LT 3 LT 3 LT 2 LT 3 LT 6 LT § LT 3 LT 3 LT 6 LT 5
12E4 06/12/84 LT 9 LT 3 LT 3 LT 3 LT 2 LT 5 LT 5 LT 3 LT 3 LT 6 LT 5
12F3 06/13/84 LT 10 LT 3 LT 3 LT 2 LT 3 LT 6 LT 5 LT 3 LT 3 LT 6 LT 5
355 06/12/84 LT 9 LT 3 LT 3 LT 3 LT 2 LT 5 LT 5 LT 3 LT 3 LT 6 LT 5
PH 12F3 06/13/84 LT 9 LT 3 LT 3 LT 3 LT 2 LT 5 LT 5 LT 3 LT 3 LT 6 LT 5
12H2
TREATED 05/29/84 to 07/02/84 LT 9 LT 2 LT 3 LT 2 LT 3 LT 5 LT 5 LT 3 LT 3 LT 6 LT 5
12H2
RAW 05/29/84 to 07/02/84 LT 9 LT 2 LT 3 LT 2 LT 3 LT 5 LT 5 LT 3 LT 3 LT 6 LT 5

Note: See footnotes at end of table.




Table 8
(Page 7 of 8)

Gamma Spectrometry of Water
(Surface, Well, Drinking)
SSES REMP 1984

(Results in pCi/l % 2s)

Hater Collection
Month  Type Station Period Ba-140 Co-58 (C€0-60 Cs-134 (Cs-137 Fe-59 La-140 Mn-54 Nb-95 7n-65 7r-95
July SH . 558(3) 06/18/84 to 07/09/34 L7 LT 2 LT 2 LT 1.8 LT2 LT 5 LT 5 LT 1.8 LT 2 LT S5 LT 3
(13) 558 06/18/84 to 07/09/84 LY 7 LT 2 LT 2 LT1.8 LT 2 LT 5 LT 5 LT1.8 LT 2 LT 5 LT 3
655 06/18/84 to 07/09/84 LT 7 LT 2 LT 2 LT1.8 LT 2 LT 5 LT 5 LT 1.8 LT 2 LT 5 LT 3
656 07/02/84 to 08/06/84 LT 13 LT 3 LT 3 LT 3 LT 3 LT 7 LY 7 LT 3 LT 3 LT 6 LT 5
103 07/10/84 LT 7 LT 2 LT 2 LT 1.8 LT 2 LT 4 LT 4 LT 1.8 LT 2 LT 5 LT 3
o< 13E1 07711784 L7 7 LT 2 LT 2 LT 1.8 LT 2 LT 4 LT 4 LT 1.8 LT 2 LT 5 LT 3
1 12F1 07711784 LT 7 LT 2 LT 2 LT 1.8 LT 2 LT 4 LT 4 LT 1.8 LT 2 LT 5 LT 3
N 1262 07/10/84 LT 7 LT 2 LT 2 LT 1.8 LT 2 LT 4 LT 4 LT 1.8 LT 2 LT 5 LT 3
1211 07/10/84 LT 4 LT 0.8 LT0.9 LTO0.7 LTO0.7 LT1.7 LT3 LT 0.8 LT0.9 LT1.6 LT 1.5
657 07/02/84 to 08/06/34 LT 13 LT 3 LT 3 LT 3 LT 3 LT 7 LY 7 LT 3 LT 3 LT 6 LT 5
LAKE T-A-W 07/10/84 LT 7 LT 2 LT 2 LT 1.8 LT2 LT 4 LT 4 LT 1.8 LT 2 LT 5 LT 3
105 07/10/84 LT 9 LT 3 LT 3 LT 2 LT 3 LT 6 LT 5 LT 2 LT 3 LT 6 LT 5
GW 256 07/10/84 LT 9 LT 3 LT 3 LT 2 LT 3 LT 6 LT 5 LT 2 LT 3 LT 6 LTS
452 07/10/84 LT 9 LT 3 LT 3 LY 2 LT 3 LT 6 LY 5 LT 2 LT 3 LT 6 LT 5
454 07/10/84 LT 9 LT 3 LT 3 LT 2 LT 3 LT 6 LT 5 LT 2 LT 3 LT 6 LT 5
11s5 07/10/84 LT 9 LT 3 L7 3 LT 2 LT 3 LT 6 LT 5 LT 2 LT 3 LT 6 LT 5
15A4 07/11/84 LT 8 LT 3 LT 3 LT 2 LT 3 LT 6 LT 5 LT 2 LT 3 LT 6 LT 5
12€4 07/11/84 LT 8 LT 3 LT 3 LT 2 LT 3 LT 6 LT 5 LT 2 LT 3 LT 6 LT 5
12F3 07/10/84 LT 9 LT 3 L7 3 LT 2 LT 3 LT 6 LT 5 LT 2 LT 3 LT 6 LT 5
3s5 07/10/84 LT 9 LT 3 LT 3 LT 2 LT 3 LT 6 LT 5 LT 2 LT 3 LT 6 LT 5
] 12F3 07/10/84 LT 7 LT 2 LT 2 LT1.8 LT 2 LT 4 LT 4 LT 1.8 LT 2 LT 5 LT 3
12H2
TREATED  07/02/84 to 08/06/84 LT 13 LT 3 LT 3 LT 3 LT 3 LT 7 LY 7 LT 3 LT 3 LT 6 LT 5
12H2
RAW 07/09/83 to 08/06/84 LT 13 LT 3 LT 3 L7 3 LT 3 LT 7 LT 7 LT 3 LT 3 LT 6 LT 5

Note: See footnotes at end of table.
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Table 8
(Page 8 of 8)

Gamma Spectrometry of Water
(Surface, Well, Drinking)
SSES REMP 1984 (Page 8 of 8)

(Results in pCi/l % 2s)

/

Water Collection — ]

Month  Type  Station Period Ba-140 Co-58 (0-60 (s-134 (s-137 Fe-59 La-140 Mn-54 Nb-95 Zn-65 7r-95
August SW 558(3) 07/16/84 to 08/06/84 LT 12 LT 3 LT 3 LT 2 LT 2 LT 5 LT 7 LT 2 LT3 - LTS LT 5°

(18) 655 07/16/84 to 08/06/84 LT 12 LT 3 LT 3 LT 2 LT 2 LT 5 LT 7 LT 2 LT 3 LT 5 LT 5

655 07/16/84 to 08/06/84 LT 12 LT 3 LY 3 LT 2 LT 2 LT 5 LT 7 LT 2 LT 3 LT 5 LT 5

103 08/07/84 LT 12 LT 3 LT 3 LT 3 LT 3 LT 6 LT 7 LT 3 LT 3 LT 6 LT 5

13E1 08/08/84 LT 11 LT 3 LT 3 LT 3 LT 3 LT 6 LT 7 LT 3 LT 3 LT 6 LT 5

12F1 08/08/84 LT 11 LT 2 LT 3 LT 2 LT 2 LT 5 LT 6 LT 2 LT 3 LTS5 LT 4

1262 08/08/84 LT(A’ LT 2 LT 3 LT 2 LT 2 LT 5 LT 6 LT 2 LT 3 LT 5 LT 4

12H1 08/07/84 ND

105 08/07/84 LT 12 LT 3 LT 3 LT 3 LT 3 LT 6 LT 7 LT 3 LT 3 LT 6 LT 5

LAKE T-A-W 08/07/84 LT 12 LT 3 LT 3 LT 3 LT 3 LT 6 LT 7 LT 3 LT 3 LT 6 LT 5

GH 256 08/07/84 LT 12 LT 3 LT 3 LY 2 LT 2 LT 6 LT 7 LT 2 LT 3 LT 6 LT 5

. 482 08/07/84 LT 12 LT 3 LT 3 LT 2 LT 2 LT 6 LT 7 LT 2 LT 3 LT 6 LT 5

454 08/07/84 LT 12 LT 3 LT 3 LT 2 LT 2 LT 6 L7 7 LT2 LT3 LT 6 LT 5

1155 08/07/84 LT 13 LT 3 LT 3 LT 2 LT 2 LT 6 LT 7 LT 2 LT 3 LT 5 LT S

15A4 08/08/84 LT 12 LT 3 LT 3 LT 2 LT 2 LT 6 LT 9 LT 2 LT 3 LT 6 LT 5

12E4 08/08/84 LT 12 LT 3 LT 3 LT 2 LT 2 LT 5 LT 7 LT 2 LT 3 LT 5 LT 5

12F3 08/08/84 LT 12 LT 3 LT 3 LT 2 LT 2 LT S LT 6 LT 2 LT 3 LT 5 LT 5

3%5 08/08/84 LT 12 LT 3 LT 3 LT 2 LT 2 LT 6 LT 6 LT 2 LT3 LT6 LT 5

PW 12F3 08/08/84 LT 12 LT 3 LT 3 LT 2 LT 2 LT 6 LT 6 LT 2 LT 3 LT 6 LT 5

(1A) Samples analyzed by NUS Corporation.

(1) LT = Less Than

(2) NS = No Sample

(3) Ouplicate Sample and Analysis

(4) ND = No Data. Sample was inadvertently discarded prior to analysis.
(5) Station closed through Aprij



Table 8a
Gamma Spectrometry of Water
(Surface, Well, Drinking)
SSES REMP 1984
(Page 1 of 5)

(Results in pCi/L £ 2s)

Water . Collection .
Month Type Station Period Ba-140 Co-58 Co-60 Cs-134 Cs-137 Fe-59 La-140 Mn-54 ND-95 Zn-65 Ir-95
_ duly SW 656 07/02/84 to 08/06/84 LT 50 LT 5 LT 5 LT 4 LT 5 L7 10 LY 30 LT 4 LT 6 LT 8 LT 10
6S7 07/02/84 to 08/06/84 LT 90 LT 8 LT 6 LY 7 LT 7 LT 20 LT 40 LT 7 LT 9 LT 20 LT 20
August 558 07/16/84 to 08/06/84 LT 20 L7 3 LT 3 LT 3 LT 3 LT 7 LT 8 LT 3 L7 3 LT 5 LT 3
6S5 07/16/84 to 08/06/84 LT 20 LT 3 LT 8 L7 3 LT3 L7 7 LT 8 LT 3 LT 4 LT 6 LT 8
103 08/07/84 LT 20 LT 3 LT 3 L7 3 L7 3 LT 7 LT 8 LT 3 LT 3 LT 6 LT 7
13€1 08/08/84 LT 20 LT 3 LT 3 LT 3 LT 3 LT 6 LT 7 LT 3 L7 3 LT 6 LT 6
3 12F1 08/08/84 LT 20 LT 3 LT 3 L7 3 L7 3 LT 6 LT 7 LT 3 L7 3 LT 5 LT 6
N 1262 08/08/84 LT 20 LT 4 LT 4 LT 4 LT 4 LT 9 LT 9 LT 4 LT 4 LT 8 LT 8
1241 08/07/84 LT 20 LT 3 LT 3 LT 3 LT 3 LT 7 LT 8 LT 3 LT 3 LT 6 LT 7
105 08/07/84 LT 20 L7 3 LT 3 LT 3 LT 3 LT 6 LT 8 LT 3 LT 3 LT 6 LT 6
LTAW 08/07/84 LT 30 LT 4 LT 5 LT 4 LT 4 LT 9 LT 10 LT 4 LT 4 LT 7 LT 9
GW 256 08/07/84 LT 20 LT 4 LT 4 LT 4 LT 4 LT 8 LT 9 LT 3 LT 4 LT 7 LT 8
35 08/08/84 LT 20 LT 4 LT 4 LT 4 LT 4 LT 8 LT 9 LT 4 LT 4 L7 8 LT 8
452 08/07/84 LT 20 LT 3 LT 4 LT 4 LT 4 LT 8 L7 10 LT 3 LT 4 LT 7 LT 8
434 08/07/84 LT 20 LT 4 LT 4 LT 4 LT 4 LT 8 T 9 LT 3 LT 4 LT 7 LT 8
1155 08/07/84 LT 20 LT 3 LT 3 LT 3 LT 3 LT 7 LT 9 LT 3 L7 3 LT 7 LT 7
15A4 08/08/84 LT. 30 LT 5 LT 4 LT 5 LT § LT 10 LT 10 LT 4 LT 5 LT 8 LT 10
12e4 08/08/84 LT 20 LT 4 LT 4 LT 4 LT 4 LT 8 LT 1 LT 3 LT 4 LT 7 LT 7
12F3 08/08/84 LT 20 LT 3 LT 3 LT 4 LT 4 LT 8 LT 8 LT 3 LT 4 LT 7 LT 7
July PH Raw 12H2 07/09/84 to 08/06/84 LT 80 LT 7 LT 6 LT 6 LT 6 LT 20 LT 30 LT 6 LT 8 LT 10 LT 20
Treated 12H2 07/02/84 to 08/06/84 LT 50 LT 4 LT 3 LT 3 LT 4 LT 9 L7 20 LT 3 LT 4 LT 7 LT 8
August 12F3 08/08/84 LT 20 LT 4 LT 4 LT 4 LT 4 LT 8 LY 10 L7 4 LT 4 LT 8 LT 8
Raw 12H2 08/13/84 to 09/04/84 LT100 LT 5 LT 5 LT 4 LT 5 LT 10 LT 40 LT 4 LT 6 LT 10 LT 10
Treated 12H2 08/06/84 to 09/04/84 LT100 LT 7 LT 5 LT 6 L7 6 LT 20 LT 40 LT 5 T 7 LT10 LT 10

Note: See footnotes at end of table.




Table 8a
Gamma Spectrometry of Water
{Surface, Well, Drinking)
SSES REMP 1984
(Page 2 of 5)

(Results in pCi/2 % 2s)

Hater Collection
Month Type Station Period Ba-140 Co-58 Co-60 Cs-134 Cs-137  Fe-59 La-140 Mn-54 NDb-95 Zn-65 Ir-95
September  SW 656 08/06/84 to 09/04/84 L1 70 LT 5 LT 3 L7 4 LT 4 L7 10 LT 30 LT 4 LT 6 L7 8 LT 10
657 08/06/84 to 09/04/84 LT 80 LT 5 LT 4 LT 4 LT 4 LT 10 LT 30 LT 4 LT 5 LT 9 LT 10
(4) 538 08/13/84 to 09/04/84 L7 10 73 L7 3 LT 3 LT 3 LT 7 LT 5 LT 3 L7 4 LT 6 LT 7
(4) 558 08/13/84 to 09/04/84 LT 20 LT 5 LT 5 LT 5 LT 5 LT 10 LT 9 LT 5 LT 6 LT 10 LT 10
655 08/13/84 to 09/04/84 LT 20 L7 4 LT 4 LT 4 LT 4 LT 8 LT 8 LT 3 LT 4 LT 7 LT 8
103 09/04/84 LT 20 LT 4 L1 4 LTS L7 5 LT 9 L7 7 LY 4 LY 4 LY 9 LT 9
i 105 09/04/84 LT 20 LT 5 LT 6 LT 5 LT 5 LT 9 T 8 LT 5 LT 5 LT 8 LT 10
P 13€1 09/04/84 L7 10 LT3 LT 3 73 LT 3 LT 5 LT 5 LT 2 73 LT 5 LT 5
12F1 09/04/84 L7 10 L7 3 L7 3 LT3 L7 3 LT 6 LT 6 LT 3 LT 3 LT 6 LT 6
‘ 1261 09/04/84 LT 20 LT 5 LT 4 L7 5 LT 4 LT 9 LT 8 LT 4 LT 5 LT 10 LT 10
12H1 08/07/84 to 09/04/84 LT 20 LT 3 L7 4 LT 4 LT 4 LT 7 LT 7 T 3 LT3 LT 6 LT 7
LTAH 09/04/84 LT 20 LT 4 LT 4 LT 4 LT 4 LT 8 LT 7 LT 4 LT 4 LT 7 LT 7
GW 256 09/04/84 LT 30 LT 4 L7 3 LT 3 LT 4- LT 9 L7 10 LT 3 LT 4 LT 7 LT 8
355 09/04/84 LT 30 LT 4 LT 3 LT 4 L7 4 LT 9 LT 10 LT3 LT 4 LT 7 LT 8
452 09/04/84 L7 30 LT 3 LT 3 L7 3 LT 3 LT 7 L7 10 LT 3 LT 4 LT 7 LT 7
4354 09/04/84 LT 30 LT 4 L7 4 LT 4 LT 4 LT 8 LT 10 LT 4 LT 4 LT 7 LT 8
1155 09/04/84 LT 30 LT 4 LT 3 LT 3 L7 3 LY 7 LT 10 LT 3 LT 4 LT 7 LT 7
\ 15A4 09/04/84 L7.30 LT 4 LT 3 LT 3 LT 3 LT 8 LT 10 LT 3 LT 4 LT 7 LT 9
| 124 09/04/84 LT 30 LT 3 LT3 LT 3 Ly 3 LT 7 LT 10 LT3 LT 3 LT 6 LT 8
| 12F3 09/04/84 LT 30 LT 3 L7 3 LT 3 LT 3 LT 8 L7 10 LT 3 LT 4 LT 7 LT 8
PH 12F3 09/04/84 LT 20 LT 4 L7 3 LT 4 LT 4 LT 8 LT 6 LT 3 LT 4 LT 7 LT 8
Raw 12H2 09/10/84 to 10/08/84 L7100 LT 6 LT 5 LT 5 LT 6 LT 20 LT 40 LTS LT 7 LT 10 L7 10
Treated 12H2 09/04/84 to 10/08/84 LT 70 LT 5 LT 4 LT 4 LT 4 LT 10 LT 30 LT 4 LY 9 T 10

LT 5

Note: See footnotes at end of table.




Table 82

Gamma Spectrometry of Water
(Surface, Well, Drinking)

SSES REMP 1984

(Page 3 of 5)

(Results in pCi/£ & 2s)

. Water Collection
Month Type  Station Period Ba-140 Co-58  Co-60  (Cs-134 Cs-137 Fe-59 La-140 Mn-54 ND-95 Zn-65 Ir-95
October SH 656 09/04/84 to 10/08/84 LT 70 LT 4 LT 4 LT 4 LT 4 LT 10 LT 30 LT 4 LT 6 LT 8 LT 10
657 09/04/84 to 10/08/84 LT 80 LT 5 LT 4 L7 4 LT 4 LT 10 LT 40 LT 4 LT 6 LT 8 LT 10
558 09/10/84 to 10/08/84 LT 20 LT 4 LT 3 L7 4 LT 3 LT 7 LT 9 LT3 LT 4 LT 6 LT 7
(4) 6S5 09/10/84 to 10/08/84 LT 20 LT 3 LT 4 LT 3 L7 3 LT 7 LT 10 LT3 LT 4 LT 7 7
(4) 655 09/10/84 to 10/08/84 LT 30 LT 6 LT 5 LT 6 LT 6 LT 10 LT 10 LT 6 LT 6 LT 10 LT 10
>< 103 10/10/84 LT 30 LT 4 LT 4 LT 4 LT 5 LT 10 LT 10 LT 4 LT 5§ LT 8 L7 9
A 105 10/10/84 LT 40 LT 6 LT 6 LT 7 LT 6 LT 10 LT 20 LT 6 LT 7 LT 10 L7 10
~ 13€1 10/09/84 LT 20 LT 3 LT 3 LT 3 LT 3 LT 6 LT 8 LT 3 LT 3 LT 6 LT 6
12F1 10/09/84 LT 20 L7 3 LT 3 LT 3 LT 3 LT 7 LT 9 LT 3 LT 3 LT 6 LT 7
1262 10/09/84 LT 30 LT 6 LT 5 LT 5 LT 5 LT 10 LT 10 LT 5 LT 6 LT 10 LT 10
1241 09/04/84 to 10/09/84 LT 20 LT 4 LT 4 LT 4 LT 4 LT 9 LT 10 LT 3 LT 4 LT 7 LT 9
LTAW 10/09/84 LT 40 LT 6 LT 5 LT 6 LT 6 LT 10 LT 20 LT 5 L1 7 LT 10 LT 10
GW 256 10/09/84 L7100 LT 6 LT s LT 6 LT 5 LT 10 LT 40 LT 5 Ly 7 LT 10 LT 10
355 10/09/84 LT 40 LT 4 LT 3 LT 4 L7 3 LT 8 LT 20 LT 3 LT 4 LT 7 LT 9
452 10/09/84 LT 50 LT 4 LT 4 LT3 L7 4 LT 9 LT 20 L7 3 LT 4 LT 7 LT 9
454 10/09/84 LT 90 LT 5 LT 4 LT 4 LT 4 LT 10 LT 40 LT 4 LT 5 LT 8 LT 10
1185 10/09/84 LT 50 LT 4 LT 3 LT 3 L7 3 LT 9 LT 20 LT 3 LT 4 LT 7 LT 8
15A4 10/09/84 LT 70 LT 5 LT 5 LT 5 LY 5 LT 10 LT 30 LT 4 LT 6 LT 8 LT 10
12E4 10/09/84 LT 40 LT 3 LT 3 LT 3 LT 3 T 9 LT 20 LT 3 LT 4 LT 7 LT 8
12F3 10/09/84 LT 40 LT 4 LT3 LT3 L7 3 LT 8 LT 20 LT 3 LT 4 LT 6 LT 9
PH 12F3 10/09/84 LT 30 LT 6 LT 5 LT 6 LT 6 LT 10 LT 10 LT 5 LT 6 LT 10 LT 10
Raw 12H2 10/08/84 to 11/12/84 LT 60 LT 6 LT 5. LT 6 LT 6 LT 10 LT20 LTS5 Ly 7 LT 10 LT 10
Treated 12H2 10/08/84 to 11/12/84 LT 40 LT 5 LT 4 LT 4 LT 4 LT 10 LtT20 LT 4 LT 4 LT 8 LT 9

Note: See footnotes at end of table.



Table 8a
Gamma Spectrometry of Water
(Surface, Well, Drinking)
SSES REMP 1984
(Page 4 of 5)

(Results in pCi/L £ 2s)

- Hater | Collection

Month Type Station Period Ba-140 Co-58 Co-60 Cs-134 Cs-137 Fe-59 La-140 Mn-54 NL-95 Zn-65 Zr-95
November SH 656 10/11/84 to 11/12/84 LT 50 LT 4 LT 4 LT 4 LT 4 LT 10 LT 20 LT 3 LT 4 LT 8 LT 9
657 10/08/84 to 11/12/84 LT 50 LT 4 LT 4 LT 4 LT 4 LT 9 LT 20 LT 4 LT 5 LT 8 LT 9
(4) 558 10/15/84 to 11/12/84 LT 50 LT 4 LT 4 LT 3 LT 4 LT 10 LT 20 LT 3 LT 5 LT 8 LT 9
(4) 558 10/15/84 to 11/12/84 LT 40 LT 5 LT 4 LT 5 LT 5 LT 10 LT 20 LT 4 LT 5 LT 9 LT 10
6S5 10/15/84 to 11/12/84 LT 30 LT 3 LT 3 LT 3 LT 3 LT 8 LT 10 LT 3 LT 4 LT 6 LT 7
103 11/13/84 LT 30 LT 3 LT 3 73 LT 3 LT 7 L7 10 LT 2 LY 4 Ly 7 LT 7
ﬁ< 105 11/13/84 LT 30 LT 3 LT 3 LT 3 LT 3 LT 8 LT 10 LT 3 LT 4 LT 6 LT 8
Y 13€1 11/13/84 LT 30 L7 3 LT 3 LT 3 v 3 LT 7 LT 10 LT 3 LT 3 LT 6 LT o6
© 12F1 11/13/84 LT 20 LT 3 LT 2 LT 3 LT 3 LT 7 LT 10 LT 2 LT 4 LT § LT 6
1262 11/13/84 - LT 40 LT 5 LT 4 LT 5 LT 5 LT 10 LT 20 LT 5 LT 6 LT 9 LT 10
12H1 10/09/84 to 11/13/84 LT 30 LT 3 LT 3 LT 3 LT 4 LT 9 LT 10 LT 3 LT 4 LT 7 LT 8
LTAH 11/13/84 LT 50 LT 6 LT 4 LT 6 LT 5 LT 10 LT 20 LT S LT 6 LT 10 LT 10
(] 256 zl{13/84 LT 30 LT 4 LT 3 LT 3 LT 4 LT 9 LT 10 LT 3 LT 4 LT 8 LT 8

355 6
452 11/13/84 LT 30 LT 4 LT 4 LT 4 LT 4 LT 8 LT 10 LT 4 LT 4 LT 7 LT 9
454 11/13/84 LT 30 LT 3 LT 3 LT 3 LT 3 LT 8 LT 10 LT 3 LT 4 LT 6 LT 7
1185 11/13/84 LT 20 LT 3 LT 3 AT 3 LT 3 LT 7 LT 10 LT 3 LT 4 LT 6 LT 7
15A4 11/13/84 LT 40 LT 6 LT 5 LT 5 LT 5 LT 10 LT 20 LT 5§ LT 6 LT 10 LT 10
12e4 11/13/84 LT 30 LT 4 LT 3 LT 4 LT 4 LT 10 LT 20 LT 4 LT % LT 8 LT 9
12F3 11/14/84 LT 50 LT 6 LT 5 LT 6 LT 6 LT 20 LT 20 LT 5 LT 7 LT 10 LT 10
PW 12F3 11/14/84 LT 40 LT 4 LT 3 LT 4 LT 4 LT 10 LT 10 LT 4 LT 5 LT 8 LT 9
Raw 12H2 11/12/84 to 12/10/84 LY 50 LT 7 LT 6 LY 7 LT 7 LT 20 LT 20 LT 6 LT 7 LT 10 LT 10
Treated 12H2 11/12/84 to 12/10/84 LT 40 LT 5 LT 5 LT 4 LT 5 LT 10 LT 20 LT 4 LT 5 LT 9 LT 10

'Note: See footnotes at end of table.




Table 8a’

Gamma Spectrometry of Water
(Surface, Well, Drinking)
SSES REMP 1984
(Page 5 of 5)

(Results in pCi/2 £ 2s)

6¢-X

wWater Lollection
Month Type Station Period Ba-140 Co-58 Co-60 Cs-134 Cs-137 Fe-59 La-140 Mn-54 ND-95 Zn-65
December SW 656 11/12/84 to 12/10/84 LT 30 LT 3 LT 3 LT 3 LT 3 LT 7 LT 9 LT 3 LT 3 LT 7
657 11/12/84 to 12/10/84 LT 20 LT 3 LT 3 LT 3 LT 3 LT 6 LT 9 LT 3 LT 4 LT 7
558 11/19/84 to 12/10/84 LT 40 LT 5 LT 5 LT 5 LT 5 LT 10 LT 10 LT 5 LT 6 LT 8
655 11/19/84 to 12/10/84 LT 20 LT 3 LT 3 LT 3 LT 3 LT 7 LT 9 LT 3 L7 3 LT 6
103 12/11/84 LT 30 LT 5 LT 4 LT 5 LT 5 LT 10 L7 10 LT 5 LT 6 LT 10
105 12/11/84 LT 20 LT 4 LT 4 LT 4 LT 4 LT 8 LT 10 LT 3 LT 4 LT 8
1361 12/11/84 LT 30 LT 4 LT 4 LT 4 LT 4 LT 9 LT 9 LT 4 LT 5 LT 9
12F1 12/11/84 LT 20 LT 3 LT 3 LT 3 LT 4 LT 6 LT 8 LT 3 LT 3 LT 5§
1262 12/11/84 LT 60 LT 8 LT 6 LT 7 LT 7 LT 20 LT 20 LT 6 LT 8 LT 10
12H1 11/13/84 to 12/11/84 LT 20 LT 4 LT 4 LT 3 LT 4 LT 9 LT 10 LT 3 LT 4 LT 7
LTAW 12/11/84 LT 40 LT 6 LT 5 LT 6 LT 6 LT 10 LT 20 LT 5 LT 6 LT 10
GW ggg 12{1%/84 LT 40 LT 6 LT 5 LT 6 LT 6 LT 10 LT 10 LT 5 LT 6 LT 10
6
452 12/11/84 LT 40 LT 6 LT 5 LT 6 LT 6 LT 10 LT 10 LT 5 LT 6 LT 10
454 12/11/84 LT 20 LT 3 LT 3 LT 3 LT 3 LT 6 LT 10 LT 3 LT 4 LT 6
11585 12/11/84 LT 40 LT 6 LT 5 LT 6 LT 6 LT 10 LT 20 LT 5 LT 7 LT 10
15A4 12/11/84 LT 30 LT 4 LT 4 LT 4 LT 4 LT 9 LT 10 LT 4 LT 5 LT 8
12E4 12/11/84 LT 40 LT 6 LT 6 LT 7 LT 7 LT 10 LT 20 LT 6 LT 7 LT 10
12F3 12/11/84 LT 20 LT 3 LT 3 LT 3 LT 3 LT 8 LT 9 LT 3 LT 4 LT 7
PW 12F3 12/11/84 LT 20 LT 3 LT 3 LT 3 LT 4 LT 7 LT 8 LT 3 LT 3 LT 6
Raw 12H2 12/10/84 to 01/07/85 LT 30 LT 4 LT 3 LT 4 LT 4 LT 8 LT 10 LT 3 LT 4 LT 6
Treated 12H2 12/10/84 to 01/07/85 LT 50 LT 5 LT 4 LT 4 LT 5 LT 10 LT 20 LT 4 LT 5 LT 9
SW 656 12/10/84 to 01/07/85 LT 30 LT 3 LT 3 LT 3 LT 3 LT 8 LT 10 LT 3 LT 3 LT 7
6S7 12/10/84 to 01/07/85 LT 30 LT 4 LT 3 LT 3 LT 3 LT 8 LT 10 LT 3 LT 4 LT 7
558 12/17/84 to 01/07/85 LT 9 LT 3 LT 3 LT 3 LT 3 LT 5 LT 4 LT 3 LT 3 LT 6
655 12/17/84 to 01/07/85 LT 20 LT 5 LT 5 LT 6 LT 6 LT 10 LT 7 LT 5 LT 5 LT 10
12H1 12/11/84 to 01/07/85 LT 10 LT 3 LT 3 L7 3 LT 3 LT 6 LT 4 LT 3 LT 3 LT 6

S~ s o
YOV 8 G N e
N Nt S N S N

Samples analyzed by NUS Corporation.

LT = Less Than
NS = No Sample

Ouplicate Sample and Analysis
ND = No Data. Sample was inadvertently discarded prior

Station closed through April

to analysis.



Table 9
(Page 1 of 8)

Iodine-131 in Water (Surface and Drinking)

SSES REMP 1984

(Results in pCi/g % 2s)

Month Water Type Station Collection Date (Period) 1-131 Activity
January Surface 558 01/02/84 to 01/30/84 LT 0.09(2)
(1) 635 01/02/84 to 01/30/84 LT 0.10
103 01/16/84 LT 0.3
13E1 01/17/84 LT 0.?8
12F1 nNs(4)
1262 NS
12H1 12/12/84 to 01/16/84 LT 0.12
105 01/16/84 LT 0.08
6s5(5)  01/02/84 to 01/30/84 LT 0.08
656 01/02/84 to 01/09/84 LT 0.14
6S7° 01/02/84 to 01/09/84 LT o.{3
656 01/09/84 to 01/16/84 ND(3)
657 01/09/84 to 01/16/84 ND
656 01/16/84 to 01/23/84 LT 0.16
6S7 01/16/84 to 01/23/84 LT 0.19
656 01/23/84 to 01/30/84 LT 0.13
657 01/23/84 to 01/30/84 LT 0.10
657(5)  01/09/84 to 01/16/84 ND
Drinking 12F3 01/17/84 LT 0.2
12H2 Raw 01/02/84 to 01/09/84 0.10 + 0.08
12H2 Treated 01/02/84 to 01/09/84 LT 0.10
12H2 Raw 01/09/84 to 01/16/84 NS
12H2 Treated 01/09/84 to 01/16/84 LT 0.2
12H2 Raw 01/19/84 to 01/23/84 LT 0.17
12H2 Treated 01/16/84 to 01/23/84 LT 0.2
12H2 Raw 01/23/84 to 01/30/84 LT 0.08
12H2 Treated 01/23/84 to 01/30/84 LT 0.09

See footnotes at end of table.




Table 9

(Page

SSES R

(Results in pCi/g % 2s)

2 of 8)

EMP 1984

Iodine-131 in Water (Surface and Drinking)

Month Water Type Station Collection Date (Period) I-131 Activity

February Surface 5S8 02/06/84 to 02/27/84 LT 0.06

(1) 6S5 02/06/84 to 02/27/84 LT 0.05
103 02/15/84 LT 0.3

13E1 02/16/84 LT 0.14

12F1 02/16/84 LT 0.10
1262 _ NS

12H1 01/16/84 to 02/16/84 LT 0.10

1D5 02/16/84 LT 0.10

656 01/30/84 to 02/06/84 LT 0.06

6S7 01/30/84 to 02/06/84 LT 0.08

6S6 02/06/84 to 02/13/84 LT 0.11

6S7 02/06/84 to 02/13/84 LT-0.07

6S6 02/13/84 to 02/20/84 LT 0.10

6S7 02/13/84 to 02/20/84 LT 0.12

6S6 02/20/84 to 02/27/84 LT 0.11

657 02/20/84 to 02/27/84 LT 0.08

Drinking 12F3 02/16/84 LT 0.12

12H2 Raw 01/30/84 to 02/14/84 LT 0.07

12H2 Treated 01/30/84 to 02/14/84 LT 0.09

12H2 Raw 02/14/84 to 02/20/84 LT 0.12

12H2 Treated 02/14/84 to 02/20/84 LT 0.10

12H2 Raw 02/20/84 to 02/27/84 LT 0.09

12H2 Treated 02/20/84 to 02/27/84 LT 0.05

12rF3(5) 02/16/84 LT 0.14

See footnotes at end of table.
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Iodine-131 in Water (Surface and Drinking)

Table 9
(Page 3 of 8)

SSES REMP 1984
(Results in pCi/1 + 2s)

Month  Water Type Station Collection Date (Period) I-131 Activity
March Surface 558 03/05/84 to 03/26/84 LT 0.08
(1) 6S5 03/05/84 to 03/26/84 LT 0.05
103 03/13/84 ' LT 0.08
13E1 03/12/84 LT 0.06
12F1 03/12/84 LT 0.08
12G2 03/13/84 LT 0.09
12H1 03/12/84 LT 0.06
105 03/13/84 LT 0.06
LAKE-T-A-H 03/14/84 LT 0.06
656 02/27/84 to 03/05/84 LT 0.08
657 02/27/84 to 03/05/84 LT 0.09
6S6 03/05/84 to 03/12/84 LT 0.07
6S7 03/05/84 to 03/12/84 NS
656 03/12/84 to 03/19/84 0.10 + 0.05
6S7 03/12/84 to 03/19/84 NS
6S6 03/19/84 to 03/26/84 LT 0.09
6S7 03/19/84 to 03/26/84 NS
656 03/26/84 to 04/02/84 NS
6S7 03/26/84 to 04/02/84 NS
Drinking 12F3 03/12/84 LT 0.08
12H2 Raw 02/27/84 to 03/05/84 LT 0.08
12H2 Treated 02/27/84 to 03/05/84 LT 0.08
1242 Raw 03/05/84 to 03/12/84 LT 0.07
12H2 Treated 03/05/84 to 03/12/84 LT 0.07
12H2 Raw 03/12/84 to 03/19/84 0.19 + 0.03
-12H2 Treated 03/12/84 to 03/19/84 0.12 + 0.04
12H2 Raw 03/19/84 to 03/26/84 0.08 + 0.03
12H2 Treated 03/19/84 to 03/26/84 LT 0.174
12H2 Raw 03/26/84 to 047/02/84 LT 0.06
12H2 Treated 03/26/84 to 04/02/84 LT 0.13

See footnotes at end of table,
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Table 9

Iodine-131 in Water (Surface and Drinking)
SSES REMP 1984
(Results in pCi/L £ 2s)

(Page 4 of 8)

Month Water Type Station Collection Date (Period) I-131 Activity
April Surface 558 04/02/84 to 04/30/84 LT 0.05
(1) 655 04/02/84 to 04/30/84 LT 0.06 |
103 04/10/84 ‘ LT 0.09 |
13E1 04/10/84 LT 0.07 i
12F1 04/10/84 LT 0.08 |
1262 04/10/84 LT 0.08 |
12H1 03/12/84 to 04/10/84 LT 0.10
105 04/10/86 . LT 0.09
LAKE T-A-W 04/12/84 LT 0.10 |
12F1(5) 04/10/84 LT 0.08 |
1262(5) 04/10/84 LT 0.08
656 04/02/84 to 04/09/84 LT 0.09
657 04/02/84 to 04/09/84 LT 0.09
6S6 04/09/84 to 04/16/84 LT 0.05
657 - 04/09/84 to 04/16/84 LT 0.05
656 04/16/84 to 04/23/84 LT 0.07
657 04/16/84 to 04/23/84 LT 0.07
656 04/23/84 to 04/30/84 LT 0.06
657 04/23/84 to 04/30/84 LT 0.06
Drinking 12F3 04/11/84 LT 0.07
12H2 Raw 04/02/84 to 04/09/84 LT 0.15
12H2 Treated 04/02/84 to 04/09/84 LT 0.12
12H2 Raw 04/09/84 to 04/16/84 LT 0.06
12H2 Treated 04/09/84 to 04/16/84 LT 0.05
12H2 Raw 04/16/84 to 04/23/84 LT 0.07
12H2 Treated 04/16/84 to 04/23/84 LT 0.08
1242 Raw 04/23/84 to 04/30/84 LT 0.06
12H2 Tre tgd 04/23/84 to 04/30/84 LT 0.07
12H2 Raw(®)  04/16/84 to 04/23/84 LT 0.08

See footnotes at end of table,
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Table 9
(Page 5 of 8)

Iodine-131 in Water (Surface and Drinking) '
SSES REMP 1984
(Results in pCi/1 + 2s)

ﬁonth Water Type Station Collection Date (Period) 1I-131 Activity

May Surface 558 05/07/84 to 05/29/84 LT 0.05
(1) 6S5 05/07/84 to 05/29/84 LT 0.06
1D3 05/15/84 LT 0.09
13E1 © 05/15/84 LT 0.06
12F1 05/15/84 LT 0.12
1.2G2 05/15/84 LT 0.06
12H1 04/10/84 to 05/15/84 LT 0.08
1D5 05/15/84 LT 0.06
LAKE-T-A-W 05/15/84 LT 0.08
6s5(5)  05/07/84 to 05/29/84 LT 0.05
6S6 04/30/84 to 05/07/84 LT 0.07
6S7 ~04/30/84 to 05/07/84 LT 0.07
656 05/07/84 to 05/14/84 LT 0.10
657 05/07/84 to 05/14/84 0.045 £ 0.045
6S6 05/14/84 to 05/21/84 LT 0.10
6S7 05/14/84 to 05/21/84 NS
656 05/21/84 to 05/29/84 LT 0.10
6S7 05/21/84 to 05/29/84 LT 0.05
Drinking 12F3 05/15/84 LT 0.12
12H2 Raw 04/30/84 to 05/07/84 LT 0.09
12H2 Treated 04/30/84 to 05/07/84 LT 0.07
12H2 Raw 05/07/84 to 05/14/84 LT 0.07
12H2 Treated 05/07/84 to 05/14/84 LT 0.07
12H2 Raw 05/14/84 to 05/21/84 LT 0.04
12H2 Treated 05/14/84 to 05/21/84 LT 0.05
12H2 Raw 05/21/84 to 05/29/84 LT 0.07
12H2 Treated 05/21/84 to 05/29/84 LT 0.07

See footnotes at end of table,
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Table 9

(Page 6 of 8)

lodine-131 in Water (Surface and Drinking)

SSES REMP 1984
(Results in pCi/1 + 2s)

Collection Date (Period)

Month  Water Type Station [-131 Activity
June Surface 558 06/04/84 to 06/11/84 LT 0.05
(1) 6S5 06/04/84 to 06/11/84 LT 0.05
103 06/12/84 LT 0.04
13E1 06/12/84 LT 0.04
12F1 06/12/84 LT 0.05
1262 06/12/84 LT 0.05
12H1 06/12/84 LT 0.04
1D5 06/12/84 LT 0.10
LAKE-T-A-W 06/12/84 LT 0.05
656 06/04/84 LT 0.05
6S7 05/29/84 to 06/04/84 LT 0.09
656 06/11/84 LT 0.06
6S7 06/04/84 to 06/11/84 LT 0.06
656 06/11/84 to 06/18/84 LT 0.06
6S7 06/11/84 to 06/18/84 LT 0.02
656 06/18/84 to 06/25/84 LT 0.05
6S7 06/18/84 to 06/25/84 LT 0.04
656 06/25/84 to 07/02/84 LT 0.05
6S7 06/25/84 to 07/02/84 LT 0.04
Drinking 12F3 06/13/84 LT 0.05
12H2 Raw 05/29/84 to 06/04/84 LT 0.06
12H2 Treated 05/29/84 to 06/04/84 LT 0.06
12H2 Raw 06/04/84 to 06/11/84 LT 0.05
12H2 Treated 06/04/84 to 06/11/84 LT 0.05
12H2 Raw 06/11/84 to 06/18/84 LT 0.06
12H2 Treated 06/11/84 to 06/18/84 LT 0.02
12H2 Raw 06/25/84 LT 0.05
12H2 Treated 06/18/84 to 06/25/84 LT 0.05
12H2 Raw - 07/02/84 LT 0.04
12H2 Treated 06/25/84 to 07/02/84 LT 0.04

See footnotes at end of table.
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Table 9
(Page 7 of 8)

Todine-131 in Water (Surface and Drinking)
SSES REMP 1984
(Results in pCi/1 + 2s)

Month  Water Type Station Collection Date (Period) I-131 Activity

July Surface 558 06/18/84 to 07/09/84 LT 0.16

(1) 6S5 06/18/84 to 07/09/84 LT 0.18

103 07/10/84 LT 0.08

13E1 07/11/84 LT 0.06

12F1 07/11/84 LT 0.07

12G2 07/10/84 LT 0.06

12H1 07/10/84 LT 0.07

105 07/10/84 LT 0.09

LAKE T-A-W 07/10/84 ND

*558(5)  06/18/84 to 07/09/84 LT 0.16

656 07/02/84 to 07/09/84 . LT 0.12

657 07/02/84 to 07/09/84 LT 0.18

6S6 07/09/84 to 07/16/84 LT 0.14

657 07/09/84 to 07/16/84 LT 0.15

6S6 07/16/84 to 07/23/84 LT 0.10

657 07/16/84 to 07/23/84 LT 0.08

656 07/23/84 to 07/30/84 LT 0.05

657 07/23/84 to 07/30/84 LT 0.05

656 07/30/84 to 08/06/84 LT 0.05

6S7 08/06/84 LT 0.05

Drinking 12F3 07/10/84 LT 0.15

12H2 Raw 07/09/84 LT 0.16

12H2 Treated 07/02/84 to 07/09/84 LT 0.16

12H2 Raw 07/16/84 LT 0.04

12H2 Treated 07/09/84 to 07/16/84 LT 0.03

12H2 Raw 07/16/84 to 07/23/84 LT 0.07

12H2 Treated 07/16/84 to 07/23/84 LT 0.06

12H2 Raw 07/30/84 LT 0.05

12H2 Treated 07/23/84 to 07/30/84 LT 0.05

12H2 Raw 08/06/84 LT 0.04
12H2 Treated 07/30/84 to 08/06/84 0.037 + 0.033

See footnotes at end of table.



Table 9
(Page 8 of 8)

Iodine-131 in Water (Surface and Drinking)
SSES REMP 1984
(Results in pCi/L  2s)

Month Water Type Station Collection Date (Period) I-131 Activity
August Surface 558 07/16/84 to 08/06/84 0.043 + 0.027
(1) 6S5 07/16/84 to 08/06/84 LT 0.05

103 08/07/84 LT 0.05
13E1 08/08/84 LT 0.05
12F1 08/08/84 LT 0.04
1262 08/08/84 LT 0.05
12H1 08/07/84 0.037 + 0.033
1D5 08/07/84 LT 0.05
Lake T-A-W 08/07/84 LT 0.05
655(5) 07/16/84 to 08/06/84 LT 0.05

Drinking ) 12F3 08/08/84 LT 0.12

(T) SampTes analyzed by NUS Corporation

(2) LT = Less Than
(3) ND = No Data
(4) NS = No Sample

(5) Duplicate sample and analysis
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Table 9a

(Results in pCi/£ % 2s)

(Page 1 of 6)

~

Iodine-131 in Water (Surface and Drinking)
SSES REMP 1984

Month Water Type Station Collection Date (Period) [-131 Activity

July Surface 558 07/16/84 to 08/06/84 LT 0.1
6S5 07/16/84 to 08/06/84 LT 0.1

6S6 07/16/84 to 07/23/84 0.36% 0.12

6S7 07/16/84 to 07/23/84 0.34+ 0.10
6S6 07/23/84 to 07/30/84 LT 0.1

6S7 07/23/84 to 07/30/84 0.21 0.11
656 07/30/84 to 08/06/84 LT 0.1
6S7 08/06/84 LT 0.1
Drinking 12H2 Raw 07/16/84 to 07/23/84 LT 0.1
12H2 Treated 07/16/84 to 07/23/84 LT 0.1
12H2 Raw 07/30/84 LT 0.1
12H2 Treated 07/23/84 to 07/30/84 LT 0.1
12H2 Raw 08/06/84 LT 0.1
12H2 Treated 07/30/84 to 08/06/84 LT 0.1

See footnotes at end of table.
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Iodine-131 in Water (Surface and Drinking)

Table 9a

SSES REMP 1984
(Results in pCi/£ % 2s)
(Page 2 of 6)

Month Water Type Station Collection Date (Period) I-131 Activity
August Surface és 538 08/13/84 to 09/04/84 0.1610.08
5) 5S8 08/13/84 to 09/04/84 LT 0.1
655 08/13/84 to 09/04/84 LT 0.1
103 08/07/84 LT 0.1
13E1 08/08/84 LT 0.1
12F1 08/08/84 LT 0.1
12G2 08/08/84 LT 0.1
12H1 08/07/84 LT 0.1
12H1 08/07/84 to 09/04/84 LT 0.1
105 08/07/84 LT 0.1
LTAW 08/07/84 LT 0.1
656 08/06/84 to 08/13/84 LT 0.1
6S7 08/06/84 to 08/13/84 LT 0.1
656 08/13/84 to 08/20/84 LT 0.08
657 08/20/84 LT 0.1
656 08/20/84 to 08/27/84 0.29£0.06
6S7 08/20/84 to 08/27/84 0.64+0.07
656 08/27/84 to 09/04/84 LT 0.1
657 08/27/84 to 09/04/84 LT 0.2
Drinking 12F3 08/08/84 LT 0.1
12H2 Raw 08/13/84 LT 0.1
12H2 Treated 08/06/84 to 08/13/84 LT 0.1
12H2 Raw 08/20/84 LT 0.1
12H2 Treated 08/13/84 to 08/20/84 0.12+0.06
12H2 Raw 08/27/84 0.1810.06
12H2 Treated 08/20/84 to 08/27/84 LT 0.1
12H2 Raw 09/04/84 0.154£0.08
12H2 Treated 08/27/84 to 09/04/84 LT 0.1

See footnotes ta end of table.
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Iodine-131 in Water (Surface and Drinking)

Table 9a

SSES REMP 1984
(Results in pCi/g £ 2s)
(Page 3 of 6)

Month Water Type Station Collection Date (Period) I-131 Activity
September Surface 5S8 09/10/84 to 10/08/84 LT 0.1
(5) 6S5 09/10/84 to 10/08/84 LT 0.1
(5) 6S5 09/10/84 to 10/08/84 LT 0.1
103 09/04/84 LT 0.1
13E1 09/04/84 LT 0.1
12F1 09/04/84 LT 0.1
12G2 09/04/84 0.200.08
12H1 09/04/84 to 10/09/84 LT 0.2
1D5 - 09/04/84 LT 0.1
LTAW 09/04/84 LT 0.1
6S6 09/04/84 to 09/10/84 LT 0.06
6S7 09/04/84 to 09/10/84 LT 0.07
6S6 09/10/84 to 09/17/84 LT 0.09
-6S7 09/10/84 to 09/17/84 LT 0.1
” 6S6 09/17/84 to 09/24/84 LT 0.1
| 6S7 09/17/84 to 09/24/84 LT 0.1
6S6 10/02/84 0.096+0.047
6S7 09/24/84 to 10/01/84 LT 0.1
Drinking 12F3 09/04/84 LT 0.1
12H2 Raw 09/10/84 LT 0.05
12H2 Treated 09/04/84 to 09/10/84 LT 0.05
12H2 Raw 09/17/84 LT 0.1
12H2 Treated 09/10/84 to 09/17/84 LT 0.1
12H2 Raw 09/24/84 LT 0.1
12H2 Treated 09/17/84 to 09/24/84 LT 0.1
12H2 Raw 09/27/84 to 10/01/84 LT 0.08
09/24/84 to 10/01/84 LT 0.1

12H2 Treated

See footnotes at end of table.
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Table 9a

Iodine-131 in Water (Surface and Drinking)
SSES REMP 1984
(Results in pCi/£ £ 2s)
(Page 4 of 6)

Month Water Type Station Collection Date (Period) I-131 Activity
October Surface (5) 5S8 10/15/84 to 11/12/84 LT 0.2
(5) 5S8 10/15/84 to 11/12/84 LT 0.2
655 10/15/84 to 11/12/84 LT 0.1
1D3 10/10/84 LT 0.1
13E1 10/09/84 LT 0.1
12F1 10/09/84 LT 0.1
12G2 10/09/84 LT 0.2
12H1 10/09/84 to 11/13/84 LT 0.1
1D5 10/10/84 LT 0.1
LTAW 10/09/84 LT 0.1
6S6 10/02/84 to 10/08/84 0.30+0.09
6S7 10/01/84 to 10/08/84 0.3410.10
656 10/11/84 to 10/15/84 LT .08
6S7 10/08/84 to 10/15/84 LT 0.1
6S6 10/15/84 to 10/22/84 LT 0.1
6S7 ' 10/15/84 to 10/22/84 0.14+0.07°
6S6 10/22/84 to 10/29/84 LT 0.1
6S7 10/22/84 to 10/29/84 0.1610.06
6S6 10/29/84 to 11/06/84 LT .09
6S7 _ 11/01/84 to 11/05/84 0.11+0.06
Drinking 12F3 10/09/84 LT 0.1
12H2 Raw 10/01/84 to 10/08/84 LT 0.1
12H2 Treated = 10/01/84 to 10/08/84 LT 0.1
12H2 Raw 10/08/84 to 10/15/84 LT 0.1
12H2 Treated .10/08/84 to 10/15/84 LT 0.08
12H2 Raw 10/15/84 to 10/22/84 LT 0.08
12H2 Treated 10/15/84 to 10/22/84 LT 0.08
12H2 Réw 10/22/84 to 10/29/84 LT 0.08
12H2 Treated 10/22/84 to '10/29/84 LT 0.1
- 12H2 Raw 10/29/84 to 11/05/84 LT 0.1
12H2 Treated 10/29/84 to 11/05/84 LT 0.09

See footnotes at end of table.
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Table 9a

Iodine-131 in Water (Surface and Drinking)

- SSES REMP 1984

(Results in pCi/g + 2s)

(Page 5 of 6)

Month Water Type Station

Collection Date (Period)

1-131 Activity

November  Surface 5588 ©11/19/84
6S5 11/19/84
103 ° 11/13/84
13E1 11/13/84
12F1 11/13/84
12G2 11/13/84
12H1 ; - 11/13/84
1D5 11/13/84
LTAW 11/13/84
656 11/06/84
6S7 11/05/84
6S6 . ©11/12/84
6S7 11/12/84
6S6 11/19/84
6S7 . 11/19/84
6S6 11/26/84

+ 6S7 , ©11/26/84

Drinking 12F3 - 11/14/84
12H2 Raw 11/05/84

12H2 Treated 11/05/84

12H2 Raw 11/12/84

12H2 Treated 11/12/84

12H2 Raw 11/19/84

12H2 Treated 11/19/84

"12H2 Raw 11/26/84

12H2 Treated 11/26/84

to
to

to

to
to
to
to
to
to
to
to

to
to
to
to
to
to
to
to

12/10/84
12/10/84

12/11/84

11/12/84
11/12/84
11/19/84
11/19/84
11/26/84
11/26/84
12/03/84
12/03/84

11/12/84
11/12/84
11/19/84
11/19/84
11/26/84
11/26/84
12/03/84
12/03/84

0.25+0.08
LT 0.
LT 0.
LT 0.
LT 0.
LT 0.
LT 0.
LT 0.
LT 0.

b b end b b b e feed

LT 0.1
LT 0.1
0.1810.07
0.77+0.08
LT 0.2
0.11+0.06
LT 0.1
LT 0.1

[N o)
. N0

»—u—n—agoon—-r—u—‘

See footnotes at end of table.
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Table 9a

SSES REMP 1984

(Results in pCi/£ % 2s)

(Page 6 of 6)

Iodine-131 in Water (Surface and Drinking)

1-131 Activity

Month Water Type Station Collection Date (Period)

December  Surface 558 12/17/84 to 01/07/85 LT 0.2
6S5 12/17/84 to 01/07/85 LT 0.1
1D3 12/11/84 LT 0.2
13E1 12/11/84 LT .09
12F1 12/11/84 LT .09
12G2 12/11/84 LT 0.1
12H1 12/11/84 to 01/07/85 LT 0.1
105 12/11/84 0.4110.10
LTAW 12/11/84 LT 0.1
656 12/05/84 to 12/10/84 LT 0.1
6S7 12/03/84 to 12/10/84 LT 0.1
656 12/10/84 to 12/17/84 LT 0.06
657 12/10/84 to 12/17/84 LT 0.09
656 12/23/84 LT 0.08
657 12/17/84 to 12/23/84 LT 0.1
656 12/23/84 to 12/30/84 LT 0.1
6S7 12/23/84 to 12/30/84 LT 0.1
6S6 12/30/84 to 01/07/85 LT 0.1
6S7 12/30/84 to 01/07/85 LT 0.1

Drinking 12F3 12/11/84 LT 0.1
12H2 Raw 12/03/84 to 12/10/84 LT 0.1
12H2 Treat. 12/03/84 to 12/10/84 LT 0.1
12H2 Raw 12/10/84 to 12/17/84 LT 0.07
12H2 Treat. 12/10/84 to 12/17/84 LT 0.07
12H2 Raw 12/17/84 to 12/23/84 LT 0.1
12H2 Treat. 12/17/84 to 12/23/84 LT 0.1
12H2 Raw 12/23/84 to 12/20/84 LT 0.1
12H2 Treat. 12/23/84 to 12/30/84 LT 0.3
12H2 Raw 12/30/84 to 01/07/85 LT 0.1
1242 Treat. 12/30/84 to 01/07/85 LT 0.1

(1) Samples analyzed by NUS Corporation

(2) LT = Less Than

(3) ND = No Data

(4) NS = No Sample

(5) Duplicate sample and analysis
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Table 10
(Page 1 of 8)

Gross Alpha and Gross Beta in Water
(Surface, Well, and Drinking)
SSES REMP 1984
(Results in Units of pCi/1 + 2s)

Month  Water Type Station Collection Period Alpha Beta
January Surface 558 01/02/84 to 01/30/84 LT 1.2(1) LT 4
6S5 01/02/84 to 01/30/84 LT 3 LT 4
(6) 656 01/02/84 to 01/30/84 2.7 + 1.2 6.7 + 1.8
6S7 01/02/84 to 01/30/84 6.3 ¥ 1.8 7.6 ¥ 1.9.
103 01/16/84 LT 2 4.4 ¥ 1.3
105 01/16/84 LT 2 7.2% 1.6
13€1 01/17/84 LT 1.7 1.8 ¥ 1.3
12F1 Ns(2)
1262 NS
12H1 12/12/83 to 01/16/84 LT 1.7 1.4 + 1.3
6s5(3)  01/02/84 to 01/30/84 LT 3 LT 4
Well 256 01/16/84 LT 1.5 3.2+ 1.2
452 01/16/84 3.5+2.4 3.3%1.5
454 01/16/84 LT 2 2.4 F 1.4
15A4 01/17/84 LT 1.6 4.5 F 1.3
1264 01/16/84 LT 1.5 1.37 1.3
12F3 01/17/84 2.7+ 1.0 1.8%1.2
3s5 NS (7)
1185 01/16/84 2.1 +2.1 3.0+1.3
Drinking i2F3 01/17/84 LT 2 1.8 + 1.2
2H2
§3n2 01/02/84 to 01/30/84 5.6 + 1.9 8.3 + 2.0

oy
N
*
+
(4%
L]

Treated 01/02/84 to 01/30/84 LT 5(4)

See footnotes at end of table.

X-44




Table 10
(Page 2 of 8)

Gross Alpha and Gross Beta in Water
(Surface, Well, and Drinking)
SSES REMP 1984
(Results in Units of pCi/1 + 2s)

Month  Water Type Station Collection Period Alpha Beta
February Surface: 558 02/06/84 to-02/27/84 LT 1.2 3.8+ 1,5
6S5 02/06/84 to 02/27/84 1.4+ 1.0 1.67% 1.4
(6) 656 01/30/84 to 02/27/8¢ 1.1 ¥ 1.0 1.8% 1.4
6S7 01/30/84 to 02/27/84 1.3F 1.1 3.2% 1.4
1D3 02/15/84 1.8¥1.3 2.6%1.4 1
1D5 02/16/84 LT 174 4.1 % 1.2
13E1  02/16/84 LT 1.4 LT 177
12F1  02/16/84 LT 1.7 3.2+ 1.2
1262 NS
12H1  01/16/84 to 02/16/84 LT 1.4 2.2 + 1.4
Well 256 02/15/84 LT 1.6 3.0 + 1.4
452 02/15/84 2.3+1.7 6.47F1.6
454 02/16/84 LT 173 1.3% 1.3
1584  02/16/84 LT 1.6 4,5 % 1.3
12E4  02/15/84 LT 1.0 1.6 ¥ 1.3
12F3  02/16/84 LT 2 2.6 ¥ 1.3
355 NS (7)
11S5 . 02/16/84 LT 1.9 1.7 + 1.1
12F3(3) 02/16/84 LT 2 2.2% 1.2
Drinking %gza 02/16/84 1.3+1.2 1.9+1.2
2
liag 01/30/84 to 02/27/84 2.6 + 1.4 3.1 + 1.7
2H2
Trea?e? 01/30/84 to 02/27/84 1.6+ 1.1 1.8+ 1.4
12F3(3)02/16/84 1.37¥1.1 2.6%1.2

See footnotes at end of table.
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Table 10 1
(Page 3 of 8)

Gross Alpha and Gross Beta in Water
(Surface, Well, and Drinking)
SSES REMP 1984
(Results in Units of pCi/1 + 2s)

]
Month Water Type Station Collection Period Alpha Beta ‘
March  Surface 558 03/05/84 to 03/26/84 LT 1.4 2.5 + 1.4
(6) 655 03/05/84 to 03/26/84 2.1+ 2.1 3.4% 2.8
656 02/27/84 to 03/26/84 LT 20(4) LT 4
657 02/27/84 to 03/05/84. LT 10(4) 3.2 + 2.2
103 03/13/84 1.1 +0.9 3.4 % 1.2
105 03/13/84 LT 172 6.0 % 1.3
13E1 03/12/84 LT 0.8 1.5 ¥ 1.1
12F1 03/12/84 LT 1.0 2.5 F 1.2
1262 03/13/84 LT 1.1 2.3% 1.2
12H1 03/12/84 22 + 21 (8) 3.7 * 3.2
LAKE-T-A-W 03/14/84 LT T.3 3.0 ¥ 1.2
Well 256 03/12/84 LT 0.9 LT 1.7
452 03/13/84 LT 1.5 LT 1.8
454 03/13/84 LT 1.0 2.1+ 1.1
15A4 03/14/84 LT 1.0 4.3 % 1.3
12E4 03/12/84 LT 0.8 1.1 ¥ 1.1
12F3 03/12/8 LT 1.6 1.5 ¥ 1.2
355 NS (7
1155 03/13/84 1.3+ 1.3 1.5+ 1.2
Drinking %%Fg 03/12/84 LT 1.6 1.6 + 1.2
H
qaw 02/27/84 to 04/02/84 LT 13(4) 2.2 + 2.2
2H2

Treated 02/27/84 to 04/02/84 LT 18(4) LT 3

See footnotes at end of table.
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Table 10

(Page 4

of 8)

Gross Alpha and Gross Beta in Water

(Surface, Well, and Drinking)

SSES REMP 1984 ,
(Results in Units of pCi/l1 * 2s)

Month  Water Type Station Collection Period Alpha . .Beta
April Surface 558 04/02/84 to 04/30/84 2.1 + 1.3 = 3.3 + 1.4
(6) 6S5 04/02/84 to 04/30/84 1.9% 1.3 2.1% 1.4
66 04/02/84 to 04/30/84 4.3 % 2.8 12 +3
657 04/02/84 to 04/30/84 6.5 ¥5.0 13 %3
103 04/10/84 1.2 % 0.8 2.0+ 1.2
105 04/10/84 LT 1.1 6.8+ 1.4
13E1 04/10/84 LT 0.8 1.37 1.1
12F1 04/10/84 LT 0.8 LT 177
1262 04/10/84 LT 0.9 2.7 + 1.2
12H1 03/12/84 to 04/10/84 LT 0.9 2.9F 1.2
LAKE-T-%-\SI 04/12/84 LT 1.? 2.5 F 1.3
1262(3) 04/10/84 LT 17(4) 5.3 F 2.0
Well 256 04/10/84 LT 0.8 LT 1.7
452 04/10/84 LT 1.6 LT 1.9
4354 04/10/84 LT 1.0 1.1+ 1.1
15A4 04/11/84 0.75 + 0.67 4.6 T 1.3
12E4 04/10/84 LT 0.3 LT 1.7
12F3 04/11/84 LT 1.6 1.5 + 1.2
. 385 NS (7)
1185 04/10/84 LT 1.5 2.4 + 1.2
Drinking %EFS 04/11/84 LT 1.7 . LT 1.9
H
l;aw 04/02/84 to 04/30/84 LT 11(4) 4.4 + 1.8
2H2
Treated. 04/02/84 to 04/30/84 LT 1.5 LT 2

See footnotes at end of table.
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Table 10
(Page 5 of 8)

Gross Alpha and Gross Beta in Water

o (Surface, Well, and Drinking)

SSES REMP 1984

(Results in Units of pCi/1 + 2s)

Month Water Type Station Collection Period Alpha Beta
|
| May Surface 558 05/07/84 to 05/29/84 4.7 + 2.1 7.1 + 2.7
| (6) 655 05/07/84 to 05/29/84 3.4* 1.3 3.0% 1.4
656 04/30/84 to 05/29/84 LT 60(4) 4.0 % 1.7
| 657 04/30/84 to 05/29/84 2.3+ 1.6 7.3% 1.6
| 103 05/15/84 = 3.8%¥ 1.6 5.27% 1.3
| 105 05/15/84 LT 179 7.2% 2.4
13E1 05/15/84 LT 1.0 2.0 7 1.1
\ 12F1 05/15/84 2.3+ 1.7 4.7%2.3
| 1262 05/15/84 2.1¥1.6 5.27% 2.3
| 12H1 04/10/84 to 05/15/84 LT 1.3 2.6 ¥ 1.2
| LAKE-T-Q-L§ 05/15/84 LT 2 3.5 ¥ 2.2
| 655(3)  05/07/84 to 05/29/84 2.3 + 1.6 4.8 F 2.6
Well 256 05/15/84 LT 0.9 1.6 + 1.1
4s2 05/15/84 LT 2 1.6 ¥ 1.2
4s4 05/15/84 LT 1.1 LT 177
154 05/15/84 0.72 + 0.71 5.1 + 1.3
12E4 05/15/84 LT 0,9 LT 176
12F3  05/18/84 LT 4(3) 1.9 + 1.5
3s5 05/15/84 LT 0.9 1.8 % 1.1
11S5  05/15/84 LT 2 LT 13
Drinking %gFg 05/15/84 1.6 + 1.6 2.7 + 1.2
H
?SL’Z 04/30/84 to 05/29/84 1.7 + 1.6 2.1 + 1.4
Treated 04/30/84 to 05/29/84 LT 1.1 1.3 + 1.3

See footnotes at end of table.
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Table 10
(Page 6 of 8)

Gross Alpha and Gross Beta in Water

(Surface, Well, and Drirking)

SSES REMP 1984

(Results in Units of pCi/1 + 2s)

Month  Water Type Station Collection Period Alpha Beta
June Surface 558 06/04/84 to 06/11/84 3.0 + 1.5 2.6 + 1.3
(6) 655 06/04/84 to 06/11/84 1.4 ¥ 1.2 2.8 % 1.3

6S6 06/04/84 to 07/02/84 LT 0.9 LT 2
6S7 05/29/84 to 07/02/84 LT 1.3 3.0 + 1.4
1D3 06/12/84 LT 1.6 3.2+ 1.3
1D5 06/12/84 1.2+1.2 8.1%1.5
13E1 06/12/84 LT 1.1 1.2 + 1.2
12F1 06/12/84 1.2 + 1.2 4.5 + 1.4
12G2 06/12/84 LT 1.5 2.3 +1.3
12H1 06/12/84 LT 1.3 1.7 + 1.2
LAKE-T-A-W 06/12/84 LT 2 3.6 + 1.4

Well 256 06/12/84 LT 1,2 LT 1.9

452 06/12/84 Lt 3(4) LT 2

4S54 06/12/84 LT 1.7 LT 2
15A4 06/12/84 LT 1.2 4.3 + 1.3
12E4 06/12/84 LT 1.1 1.5 + 1.2
12F3 06/13/84 LT 3 1.5 + 1.3
355 06/12/84 LT 1.4 1.6 ¥ 1.3
1S5  06/12/84 LT 2 1.9 ¥ 1.3
Drinking %2F3 06/13/84 LT 3(4) 2.4 1.4

2H2
?aw 05/29/84 to 07/02/84 LT 0.9 LT 2
2H?2

Treated 05/29/84 to 07/02/84 LT 1.3 2.5+ 1.4

See footnotes at end of table.
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Table 10
(Page 7 of 8)

Gross Alpha and Gross Beta in Water
(Surface, Well, and DrinkKing)
SSES REMP 1984
(Results in Units of pCi/1 + 2s)

Month  Water Type Station Collection Period Alpha Beta
July  Surface 558 06/18/84 to 07/09/84 LT 2 6.8 + 2.7
(6) 6S5 06/18/84 to 07/09/84 1.8 + 1.6 6.3 * 2.7

656 07/02/84 to 08/06/84 LT 177 2.7F 2.5
657 07/02/84 to 08/06/84 LT 2 3.8 2.7
103 07/10/84 1.5+1.2 4.8%¥ 1.5
105 07/10/84 LT 175 9.4 ¥ 1.7
13E1 07/11/84 LT 1.0 1.3% 1.3
12F1 07/11/84 LT 2 3.6 T 2.6
1262 07/10/84 1.4 + }.1 4.8 ¥ 1.5
12H1 07/10/84 LT 614 4.7 ¥ 3.0
LAKE-T-?-v 07/10/84 2.6 +1.4 7.0% 1.6
5s8(4)  06/18/84 to 07/09/84 1.9 F 1.8 11 + 3
Well 256 07/10/84 0.82 + 0.66 LT 1.9
452 07/10/84 LT 2" . 1.4 + 1.3
454 07/10/84 LT 1.0 LT 179
1504 07/11/84 0.81 + 0.66 3.8 + 1.3
12€4 07/11/84 LT 1,0 LT 179
12F3  07/10/84 LT 3(4) LT 2
355 07/10/84 LT 0.9 LT 1.9
1155 07/10/84 1.7+ 1.7 LT 2
Drinking 12F3 07/10/84 LT 3(4) 1.4 + 1.4
12H2
qaw 07/09/84 to 08/06/84 LT 1.7 2.6 + 2.5
2H2

Treated 07/02/84 to 08/06/84 0.95 + 0.93 1.4 + 1.

w

See footnotes at end of table.
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Gross Alpha and Gross Beta in Water
(Surface, Well, and Drinking)

Table 10
(Page 8 of 8)

SSES REMP 1984
(Results in Units of pCi/1 + 2s)

X-51

Month  Water Type Station Collection Period Alpha Beta
August  Surface 5S8 07/16/84 to 08/06/84 LT 1.5 2.0+ 1.4
6) 655 07/16/84 to 08/06/84 LT 2 LT 4
103 08/07/84 LT 2 4.3 + 2.6
1D5 08/07/84 LT 2 13+ 3
13E1 08/08/84 LT 0.9 1.5 + 1.2
12F1 08/08/84 LT 1.9 LT 4
12G2 08/08/84 LT 1.? 2.0+ 1.4
1241 08/07/84 np(5) ND
LAKE-T-Q-? 08/07/84 LT 2 5.0 + 2.7
655(3 07/16/84 to 08/06/84 LT 1.6 1.7+ 1.4
Well 256 08/07/84 LT 0,9 LT 2
452 08/07/84 LT 3(4) LT 2
4S54 08/07/84 LT 1.0 LT 2
15A4 08/08/84 LT 0.9 3.5+ 1.4
12E4 08/08/84 LT 1,6 3.3+ 1.4
12F3  08/08/84 LT 3(4) LT 2
355 08/08/84 LT 1,0 LT 2
115  08/07/84 LT 3(4) LT 2
Drinking 12F3 08/08/84 LT 2 LT 2
(1) LT = Less Than
(2) NS = No Sample
(3) Duplicate sample and analysis
(4) Lower sensitivity due to high solids
(5) ND = No Data
(6) SAMPLES ANALYZED BY NUS CORPORATION
(7) Closed through April
(8) High gross alpha activity due to high solids content.



Table 10a

Gross Alpha and Gross Beta in Water (Surface, Well and Drinking)
SSES REMP 1984

(Page 1 of 5)

(Results_in pCi/g % 2s)

Month Water Type Station Collection Date (Period) Alpha Beta
July Surface 558 07/16/84 to 08/06/84 LT 2.0 3.9 £ 1.0
6S5 07/16/84 to 08/06/84 LT 2.0 3.0 £ 0.9
6S6 07/02/84 to 08/06/84 LT 0.8 3.5 % 0.5
6S7 07/02/84 to 08/06/84 LT 1.0 7.4 £ 0.7
Drinking 12H2 Raw 07/09/84 to 08/06/84 LT 0.8 .3%+0.5
12H2 Treat. 07/02/84 to 08/06/84 LT 0.8 2.8 +0.4
August Surface (3) 558 08/13/84 to 09/04/84 LT 2.0 6.1 £1.2
(3) 5s8 08/13/84 to 09/04/84 LT 2.0 9.0 £ 1.3
6S5 08/13/84 to 09/04/84 LT 2.0 4.4 £1.0
103 08/07/84 LT 2.0 3.5+ 1.0
13E1 08/08/84 LT 1.0 1.3 £ 0.6
12F1 08/08/84 LT 2.0 4,1 + 1.0
12G2 08/08/84 LT 2.0 3.3 0.9
12H1 08/07/84 LT 2.0 4.3 £ 1.0
12H1 08/07/84 to 09/04/84 LT 2.0 5.0 £ 1.1
105 08/07/84 LT 2.0 17. £ 2.
LTAW 08/07/84 LT 1.0 5.0 £ 1.2
6S7 08/06/84 to 09/04/84 LT 2.0 13. = 2.
6S6 08/06/84 to 09/04/84 LT 1.0 4.6 £ 1.1
Well 256 08/07/84 LT 1.0 LT 1.0
3s5 08/08/84 LT 1.0 1.7 £ 1.0
452 08/07/84 LT 1.0 LT 2.0
454 08/07/84 LT 1.0 1.5 £ 1.0
1155 08/07/84 1.4+1.1 3.41.4
15A4 08/08/84 LT 1.0 4.0 £ 0.9
12E4 08/08/84 LT 2.0 1.6 £ 0.9
12F3 08/08/84 LT 1.0 2.3+ 1.1
Drinking 12F3 08/08/84 LT 2.0 4.0 £ 1.2
12H2 Raw 08/13/84 to 09/04/84 LT 2.0 9.3+ 1.4
12H2 Treat. 08/06/84 to 09/04/84 3.2+1.0 LT 1.0
Note: See footnotes at end of table.
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Table 10a
Gross Alpha and Gross Beta in Water (Surface, Well and Drinking)
SSES REMP 1984
(Page 2 of 5)

(Results in pCi/g & 2s)

Month Water Type Station Collection Date (Period) Alpha Beta

September Surface 558 09/10/84 to 10/08/84 LT 2.0 4.3 1.1
(3) 6S5 09/10/84 to 10/08/84 LT 2.0 4.2 + 1.1
(3) 655 09/10/84 to 10/08/84 LT 2.0 5.2+ 1.1
103 09/04/84 LT 2.0 6.6 £ 1.2
13E1 09/04/84 LT 1.0 1.4 £ 0.7
12F1 09/04/84 LT 2.0 3.7 £ 1.0
1262 09/04/84 LT 2.0 3.7 £ 1.0
12H1 09/04/84 to 10/09/84 LT 2.0 3.7+ 1.0
105 09/04/84 LT 2.0 13. £ 1.0
LTAW 09/04/84 LT 3.0 7.4 £ 1.3
656 09/04/84 to 10/08/84 LT 2.0 3.1 £ 1.3
6S7 09/04/84 to 10/08/84 * LT 2.0 12. + 2.0
Well 256 09/04/84 ! LT 0.9 - LT 1.0
3S5 09/04/84 LT 1.0 1.6 £ 0.9
452 09/04/84 LT 2.0 LT 2.0
454 09/04/84 LT 1.0 LT 1.0
11S5 09/04/84 LT 2.0 LT 2.0
15A4 09/04/84 LT 0.8 6.2 £+ 1.1
12E4 09/04/84 LT 1.0 LT 1.0
12F3 09/04/84 LT 2.0 LT 2.0
Drinking 12F3 09/04/84 LT 3.0 2.2 £ 1.2
12H2 Raw 09/10/84 to 10/08/84 LT 2.0 2.9 £ 1.2
2.0 3.2 1.2

12H2 Treat. 09/04/84 to 10/08/84 LT

Note: See footnotes at end of table.
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Table 10a

Gross Alpha and Gross Beta in Water (Surface, Well and Drinking)
SSES REMP 1984
(Page 3 of 5)

(Results in pCi/g £ 2s)

Water Type Station Collection Date (Period) Beta
(3) 5s8 10/15/84 to 11/12/84 2.0 4,3 £ 1.1
(3) 5s8 10/15/84 to 11/12/84 1.0 4.2 £ 1.4
6S5 10/15/84 to 11/12/84 1.0 4,5 £ 1.4
103 10/10/84 2.0 3.1+ 1.0
13E1 10/09/84 0.6 1.0 £ 0.6
12F1 10/09/84 2.0 4.9 £ 1.1
12G2 10/09/84 2.0 5.0 £ 1.2
12H1 10/09/84 11/13/84 2.0 3.4+ 1.1
1D5 10/10/84 1.0 16. + 2.
LTAW 10/09/84 2.0 6,2 £ 1.2
656 10/11/84 11/12/84 2.0 3.4 £ 1.0
6S7 10/08/84 11/12/84 2.0 10. + 2.
256 10/09/84 1.0 1.6 + 0.7
355 10/09/84 1.0 LT 1.0
4s2 10/09/84 2.0 LT 1.0
454 10/09/84 2.0 LT 1.0
1155 10/09/84 2.0 2.4 + 1.1
15A4 10/09/84 1.0 3.3+ 0.8
12E4 10/09/84 1.0 1.4 £ 0.7
12F3 10/09/84 2.0 1.9 £ 1.0
12F3 10/09/84 2.0 3.0+ 1.1
12H2 Raw 10/08/84 to 11/12/84 2.0 3.9+ 1.0
1242 Treat. 10/08/84 to 11/12/84 2.0 3.3+ 1.0

See footnotes at end of table.




Table 10a
Gross Alpha and Gross Beta in Water (Surface, Well and Drinking)
SSES REMP 1984
(Pagg 4 of 5)

(Results in pCi/L £ 2s)

Month Water Type Station Collection Date (Period) Alpha Beta
November  Surface 558 11/19/84 to 12/10/84 LT 2.0 3.9+ 1.1
6S5 11/19/84 to 12/10/84 LT 2.0 4.1 £ 1.1
103 ] 11/13/84 LT 1.0 3.9+ 1.3
13€1 11/13/84 LT 1.0 2.6 £ 0.9
12F1 11/13/84 LT 1.0 3.9.% 1.0
12G2 11/13/84 LT 1.0 3.7 %:1.0
12H1 11/13/84 to 12/11/84 LT 2.0 2.2 £0.9
105 11/13/84 LT 2.0 3.6 £+ 1.0
LTAW 11/13/84 LT 2.0 5.0 £ 1.2
656 11/12/84 to 12/10/84 LT 2.0 3.1 0.9
6S7 11/12/84 to 12/10/84 LT 2.0 9.3 £ 1.5
Hell 256 11/13/84 LT 1.0 1.6 £ 0.7
355 (7) .
452 11/13/84 LT 1.0 2.4 £:1.1
454 11/13/84 LT 2.0 1.3 £ 0.8
1185 11/13/84 LT 1.0 2.5+ 1.1
15A4 11/13/84 LT 1.0 5.1 £0.9
12E4 11/13/84 LT 1.0 2.1 £ 0.7
12F3 11/14/84 LT 2.0 1.7 £ 0.9
Drinking 12F3 11/14/84 LT 1.0 2.0 £ 0.9
12H2 Raw 11/12/84 to 12/10/84 LT 2.0 4,0 £ 1.0
12H2 Treat. 11/12/84 to 12/10/84 . LT 2.0 3.0 £ 0.9

Note: See footnotes at end of table,
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Table 10a -
"Gross Alpha and Gross Beta in Water (Surface, Well and Drinking)
) SSES REMP 1984
(Page 5 of 5)

(Results in pCi/L £ 2s)

Month Water Type Station Collection Date (Period) Alpha Beta
December  Surface 558 12/17/84 to 01/07/85 LT 1.0 2.9 £ 0.8
655 12/17/84 to 01/07/85 LT 1.0 2.6 £ 0.8
103 12/11/84 LT 1.0 LT 1.0
13E1 12/11/84 LT 0.9 1.8 £ 0.8
12F1 12/11/84 LT 1.0 2.9 £ 0.9
12G2 12/11/84 LT 1.0 2.7 £ 0.9
12H1 12/11/84 to 01/07/84 LT 1.0 2.3+ 0.8
1D5 12/11/84 LT 2.0 11. £ 1,
LTAW 12/11/84 LT 2.0 4.8 + 1.2
656 12/10/84 to 01/07/85 LT 1.0 3.1 +0.8
657 12/10/84 to 01/07/85 - LT 2.0 5.4 £ 1.1
Well 256 12/11/84 LT 1.0 1.6 £+ 1.0
3S5 (7)
452 12/11/84 LT 2.0 LT 2.0
454 12/11/84 LT 2.0 2.2+ 1.1
1155 | 12/11/84 - LT 2.0 LT 2.0
15A4 12/11/84 LT 1.0 5.0 £ 1.1
12E4 12/11/84 LT 1.0 LT 1.0
12F3 12/11/84 LT 2.0 LT 2.0
Drinking 12F3 12/11/84 LT 2.0 2.0+ 1.3
12H2 Raw 12/10/84 to 01/07/85 LT 1.0 4.0 £ 0.9
12H2 Treat. 12/10/84 to 01/07/85 LT 1.0 4.3 £ 0.9

(1) LT = Less Than

(2) NS = No Sample

(3) Duplicate sample and analysis

(4) Lower sensitivity due to high solids
(5) ND = No Data

(6) Samples analyzed by NUS Corporation,
(7) Closed through April
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Table 11

(Page 1 of 8)

Tritium in Water
(Surface, Well, and Drinking)

SSES REMP 1984

(Results in Units of pCi/1 * 2s)

Water Type

Month Station Collection Period Tritium Activity
January  Surface 558 01/02/84 to 01/30/84 270 + 200
(5) 6S5 01/02/84 to 01/30/84 LT 400(1)
656 01/02/84 to 01/30/84 (4)
657 01/02/84 to 01/30/84 - (4)
103 01/16/84 140 + 80
105 01/16/84 120 * 80
13E1 01/17/84 LT 140
12FY1 Ns(2)
1262 NS
IZH% 12/12/83 to 01/16/84 130 + 80
655(3) 01/02/84 to 01/30/84 420 ¥ 200
Well 256 01/16/84 190 + 90
452 01/16/84 LT 140
454 01/16/84 110 + 90
15A4 01/17/84 LT 400
12E4 01/16/84 530 + 90
12F3 01/16/84 840 ¥ 90
355 NS (6)
1185 01/16/84 LT 140
Drinking 12F3 01/17/84 340 + 80
12H2 Raw 01/02/84 to 01/3Q/84 ()
12H2 Treated  01/02/84 to 01/30/84 LT 140

See foofnotes at‘end of table.
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Table 11
(Pagg 2 of 8)

Tritium in Water
(Surface, Well, and Drinking)
SSES REMP 1984
(Results in Units of pCi/1 + 2s)

Month Hater Type Station

Collection Period

Tritium Activity

February Surface
(5)
Well
Drinking
12H2
12H2

12F3

538
655
656
657
1D3
1D5
13E1
12F1
12G2
12H1

256
452
454
15A4
12E4
12F3
355
1155
12r3(3)

" 12F3

Raw

(

02/06/84 to 02/27/84
02/06/84 to 02/27/84
01/30/84 to 02/27/84
01/30/84 to 02/27/84
02/15/84
02/16/84
02/16/84
02/16/84
NS
01/16/84 to 02/16/84

02/15/84
02/15/84
02/16/84
02/16/84
02/15/84
02/16/84

NS (6)
02/16/84
02/16/84

02/16/84
01/30/84 to 02/27/84

gseated 01/30/84 to 02/27/84

02/16/84

85 + 82

160 + 80
140 ¥ 100
600 T 100

LT

320 + 100
340 ¥ 100

300
300
300
300

300

300
300
300
300
300
300

300
300

300

(3)

See footnotes at end of tables.
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Table 11

(Page 3 of 8)

Tritium in Water
(Surface, Well, and Drinking)

SSES REMP 1984

(Results in Units of pCi/1 * 2s)

Month  Water Type Station Collection Period Tritium Activity
March Surface 558 03/05/84 to 03/26/84 LT 300
(5) 6S5 03/05/84 to 03/26/84 LT 300
‘ 6S6 02/27/84 to 03/26/84 1600 + 200
6S7 02/27/84 to 03/05/84 2200 + 300
103 03/13/84 LT 300
105 03/13/84 LT 300
13E1 03/12/84 LT 300
12F1 03/12/84 280 + 190
12G2 03/13/84 LT 400
12H1 03/12/84 LT 300
LAKE-T-A-W 03/14/84 LT 300
Well 256 03/12/84 LT 300
452 03/13/84 LT 300
454 03/13/84 LT 300
15A4 03/14/84 250 + 200
12E4 03/12/84 LT 300
12F3 03/12/84 LT 300
3S5 NS (6)
11S5 03/13/84 470 + 200
Drinking 12F3 03/12/84 300 + 200
12H2 Raw 02/27/84 to 04/02/84 600 + 200
12H2 Treated 02/27/84 to 04/02/84 710 + 200

See footnotes at end of table.
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Table 11
(Page 4 of 8)

Tritium in Water
(Surface, Well, and Drinking)
SSES REMP 1984
(Results in Units of pCi/1 + 2s)

Month  Water Type Station

Collection Period

Tritium Activity

April Surface 558
(5) 6S5
656
6S7
1D3
105
13E1
12F1
12G2
12H1
LAKE-T-A-
12F1 3§
1262(3)

Well 256
452
454
15A4
12E4
12F3
355
11S5

Drinking 12F3
12H2 Raw
12H2 Treated

04/02/84 to 04/30/84
04/02/84 to 04/30/84
04/02/84 to 04/30/84
04/02/84 to 04/30/84
04/10/84
"04/10/84
04/10/84
04/10/84
04/10/84
03/12/84 to 04/10/84
04/12/84
04/10/84
04/10/84

04/10/84
04/10/84
04/10/84
04/11/84
04/10/84
04/11/84

NS (6)
04/10/84

04/11/84 :
'04/02/84 to 04/30/84
04/02/84 to 04/30/84

LT 300
LT 300
LT 300
LT 300
LT 300
LT 300
LT 300
LT 300
LT 300
LT 300
280 + 190
LT 300
LT 300

LT 300
220 + 190
LT 300
LT 300
LT 300
440 + 190

380 + 200
LT 300

LT 300
LT 300

See footnotes at end of table.
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Table 11
(Page 5 of 8)

Tritium in Water
(Surface, Well, and Drinking)
SSES REMP 1984

(Results in Units of pCi/1 + 2s)

Month  Water Type Station Collection Period Tritium Activity
May Surface 558 05/07/84 to 05/29/84 LT 300
(5) 655 05/07/84 to 05/29/84 LT 300

656 04/30/84 to 05/29/84 LT 300
6S7 04/30/84 to 05/29/84 720 + 190
1D3 05/15/84 LT 300
1D5 05/15/84 LT 300
131 05/15/84 LT 300
12F1 05/15/84 220 + 190
1262 05/15/84 290 * 190
12H1 04/10/84 to 05/15/84 LT 300
Lake-T-A-W 05/15/84 LT 300
655(3) 05/07/84 to 05/29/84 LT 300
$-2 Pond 05/30/84 LT 300
Well 256 05/15/84 200 + 180
4S2 05/15/84 250 + 180
454 05/15/84 LT 300
15A4 05/15/84 LT 300
12E4 05/15/84 LT 300
12F3 05/18/84 LT 300
3S5 05/15/84 LT 300
1155 05/15/84 LT 300
Drinking 12F3 05/15/84 LT 300
12H2 Raw - 04/30/84 to 05/29/84 LT 300
12H2 Treated 04/30/84 to 05/29/84 210 + 180

See footnotes at end of table.
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Table 11
(Page 6 of 8)

Tritium in Water

(Surface, Well, and Drinking)

(Results

SSES REMP 1984
in Units of pCi/1 + 2s)

Meg;h Water Type Station Collection Period Tritium Activity

June Surface 5S8 06/04/84 to 06/11/84 LT 300
(5) 6S5 06/04/84 to 06/11/84 LT 300
6S6 06/04/84 to 07/02/84 LT 300

6S7 05/29/84 to 07/02/84 520 + 190
103 06/12/84 LT 300
1D5 06/12/84 LT 300

13E1 06/12/84 (4)

12F1 06/12/84 LT 300
12G2 06/12/84 LT 300
12H1 06/12/84 LT 300
Lake-T-A-W 06/12/84 LT 300
Well 256 06/12/84 LT 300
4s2 06/12/84 LT 300
454 06/12/84 LT 300
15A4 06/12/84 LT 300
12E4 - 06/12/84 LT 300
12F3 06/13/84 LT 300
3S5 06/12/84 LT 300
11S5 06/12/84 LT 300
Drinking 12F3 06/13/84 LT 300
12H2 Raw 05/29/84 to 07/02/84 LT 300
12H2 Treated LT 300

05/29/84 to 07/02/84

See footnotes at end of table.
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Table 11
(Page 7 of 8)

Tritium in Water
(Surface, Well, and Drinking)
SSES REMP 1984
(Results in Units of pCi/1 + 2s)

Month  Water Type Station Collection Period Tritium Activity

July Surface 558 06/18/84 to 07/09/84 LT 300
(5) 655 06/18/84 to 07/09/84 LT 300
656 07/02/84 to 08/06/84 LT 300
657 07/02/84 to 08/06/84 530 + 190
1D3 07/10/84 LT 300
105 07/10/84 LT 300
13€1 07/11/84 : LT 300
12F1 07/11/84 LT 300
1262 07/10/84 LT 300
12H1 07/10/84 LT 300
Lake-T-A-W 07/10/84 LT 300
558(3) 06/18/84 to 07/09/84 LT 300
Well 256 07/10/84 LT 300
452 07/10/84 LT 300
454 07/10/84 LT 300
15A4 07/11/84 LT 300
12E4 07/11/84 LT 300
12F3 07/10/84 LT 300
355 07/10/84 LT 300
1155 07/10/84 LT 300
Drinking 12F3 07/10/84 LT 300
12H2 Raw 07/09/84 to 08/06/84 LT 300
12H2 Treated  07/02/84 to 08/06/84 LT 300

See footnotes at end of tables.
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Table 11
(Page 8 of 8)

(Surface, Well, and Drinking)
SSES REMP 1984
(Results in Units of pCi/1 + 2s)

Tritium in Water
Month  Water Type Station Collection Period Tritium Activity
August  Surface 558 - 07/16/84 to 08/06/84 290 + 190
(5) 6S5 07/16/84 to 08/06/84 LT 300
103 08/07/84 LT 300
105 08/07/84 . LT 300
13E1 08/08/84 LT 300
12F1 08/08/84 LT 300
1262 08/08/84 LT 300
12H1 08/07/84 LT 300
Lake-T-A-W 08/07/84 LT 300
655(3) 07/16/84 to 08/06/84 (4)
Well 256 08/07/84 LT 300
: 452 08/08/84 200 + 190
454 08/07/84 LT 300
15A4 08/08/84 LT 300
12E4 08/08/84 LT 300
12F3 08/08/84 LT 300
3S5 08/08/84 - LT 300
11S5 08/07/84 LT 300
; Drinking 12F3 08/08/84 200 + 190
(1) LT = Less Than
| (2) NS = No Sample

| (3) Duplicate sample and analysis.
(4) Not analyzed for tritium.
(5) Samples analyzed by NUS Corporation.
(6) Closed through April
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Tritium in Water (Surface, Well and Drinking)

Table 11a

SSES REMP 1984
(Results in pCi/L £ 2s)
(Page 1 of 5)

Month Water Type Station Collection Date (Period) Tritium
July Surface 558 07/16/84 to 08/06/84 160 + 40
6S5 07/16/84.to 08/06/84 130 % 40
6S6 07/02/84 to 08/06/84 450 £ 70
6S7 07/02/84 to 08/06/84 1000£100
Drinking 12H2 Raw 07/09/84 to 08/06/84 LT 200
12H2 Treat. 07/02/84 to 08/06/84 610 £ 120
August Surface (3) 538 08/13/84 to 09/04/84 110 £ 40
(3) 558 08/13/84 to 09/04/84 69 + 30
6S5 08/13/84 to 09/04/84 130 + 30
103 08/07/84 150 % 40
13E1 08/08/84 110 + 30
12F1 08/08/84 130 + 40
12G2 08/08/84 340 + 50
12H1 08/07/84 170 £ 40
12H1 08/07/84 to 09/04/84 150 £ 40
105 08/07/84 150 + 40
LTAW 08/07/84 140 £ 40
6S6 08/06/84 to 09/04/84 460 + 90
6S7 Q8/06/84 to 09/04/84 780 £ 290
Hell 256 08/07/84 56 + 31
355 08/08/84 LT 80
4S2 08/07/84 LT 60
454 08/07/84 50 + 30
11S5 08/07/84 120 £ 40
15A4 08/08/84 110 £ 40
12E4 08/08/84 81 + 38
12F3 08/08/84 85 & 37
Drinking 12F3 08/08/84 200 £ 40
12H2 Raw 08/13/84 to 09/04/84 200 + 90
12H2 Treat. 08/06/84 to 09/04/84 180 £+ 80

See footnotes at end of table.
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Table 1la

Tritium in Water (Surface, Well and Drinking)
SSES REMP 1984
(Results in pCi/£ % 2s)
\ (Page 2 of 5)

Month Water Type Station Collection Date (Period) Tritium
September Surface 558 09/10/84 to 10/08/84 LT 70

(3) 655 09/10/84 to 10/08/84 98 t 37

(3) 6S5 09/10/84 to 10/08/84" 85 t 40

103 09/04/84 130 + 30

13E1 09/04/84 140 = 40

12F1 09/04/84 140 + 40

12G2 09/04/84 360 £ 40

12H1 09/04/84 to 10/09/84 150 + 40

1D5 09/04/84 120 £ 30

LTAW 09/04/84 130 + 30

656 09/04/84 to 10/08/84 120 £ 30

6S7 09/04/84 to 10/08/84 510 + 40

Well 256 09/04/84 120 + 50

35 09/04/84 100 £ 40

452 09/04/84 100 + 30

454 09/04/84 130 % 40

11S5 09/04/84 96 + 33

15A4 09/04/84 85 + 37

12€4 09/04/84 140 £ 40

12F3 09/04/84 99 % 36

Drinking 12F3 09/04/84 210 + 80

12H2 Raw 09/10/84 to 10/08/84 110 + 30

12H2 Treat. 09/04/84 to 10/08/84 120 £ 40

See footnotes at-end of table.
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Table 1lla

Tritium in Water (Surface, Well and Drinking)
SSES REMP 1984
(Results in pCi/2 % 2s)
(Page 3 of 5)

‘ Month Water Type Station Collection Date (Period) Tritium
October Surface (3) 558 10/15/84 to 11/12/84 93 + 31
(3) 558 . 10/15/84 to 11/12/84 120 + 40
| 655 10/15/84 to 11/12/84 1120 + 40
| 103 10/10/84 69 + 35
| 13E1 10/09/84 160 % 30
12F1 10/09/84 150 + 30
| 1262 10/09/84 360 + 40
| 1241 10/09/84 to 11/13/84 130 + 30
| 1D5 10/10/84 120 % 30
| LTAW 10/09/84 170 + 30
| 656 10/11/84 to 11/12/84 : 64 + 29
| 657 10/08/84 to 11/12/84 620 40
|
Well 256 10/09/84 150 + 40
] 355 10/09/84 150 + 40
i 452 10/09/84 140 + 40
454 10/09/84 93 + 33
| 1155 10/09/84 150 + 40
| 1504 10/09/84 110 + 40
\ 12E4 10/09/84 120 + 30
t 12F3 10/09/84 140 % 30
|
| Drinking 12F3 10/09/84 LT 100
| 12H2 Raw  10/08/84 to 11/12/84 61 + 28
| 12H2 Treat. 10/08/84 to 11/12/84 54 + 32
|
|
|
{

| See footnotes at end of table.
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Tritium in Water (Surface, Well and Drinking)
SSES REMP 1984

Table 11a

(Results in pCi/g % 2s)
(Page 4 of 5)

Month Water Type Station Collection Date (Period) Tritium
November  Surface 558 11/19/84 to 12/10/84 110 £ 40
6S5 - 11/19/84 to 12/10/84 140 £ 40.
103 11/13/84 ) 95 + 31
13E1 11/13/84 770 £ 36
12F1 11/13/84 120 £ 30
12G2 11/13/84 - 180 + 40
12H1 11/13/84 to 12/11/84 84 + 34
105 11/13/84 91 + 35
LTAW 11/13/84 720 £ 35
6S6 11/12/84 to 12/10/84 LT 60
6S7 11/12/84 to 12/10/84 260 + 40
Well 256 11/13/84 100 £ 40
3S5 (6)
452 11/13/84 110 + 40
454 11/13/84 89 + 28
1155 11/13/84 55 £ 35
15A4 11/13/84 90 + 31
12E4 11/13/84 69 + 38
12F3 11/14 /84 110 £ 30
Drinking 12F3 11/14 /84 81 + 34
12H2. Raw 11/12/84 to 12/10/84 96 + 31
12H2 Treat. 11/12/84 to 12/10/84 120 % 40

See footnotes at end of table.
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Tritium in Water (Surface, Well and Drinking)

Table 1la

SSES REMP 1984
(Results in pCi/L £ 2s)
(Page 5 of 5)

Month Water Type Station Collection Date (Period) Tritium

December  Surface 558 12/17/84 to 01/07/85 79 + 33
6S5 12/17/84 to 01/07/85 LT 50

1D3 12/11/84 120 + 30

13€E1 12/11/84 110 + 30

12F1 12/11/84 68 + 36

12G2 12/11/84 150 + 40

12H1 12/11/84 to 01/07/84 89 + 44

1D5 12/11/84 82 % 31

LTAW 12/11/84 140 £ 40
6S6 12/10/84 to 01/07/85 LT 60

6S7 12/10/84 to 01/07/85 90 % 43

Well 256 12/11/84 83 + 36

355 (6)

4S2 12/11/84 95 + 35

454 12/11/84 71 + 34

1155 12/11/84 89 % 35

15A4 12/11/84 67 £ 37

12e4 12/11/84 110 + 40

12F3 12/11/84 110 + 40

Drinking 12F3 12/11/84 110 + 40

12H2 Raw 12/10/84 to 01/07/85 57 £ 36

12H2 Treat. 12/10/84 to 01/07/85 86 + 38

LT = Less Than

NS = No Sample

Duplicate sample and analysis.
Not analyzed for tritium.

Samples analyzed by NUS Corporation.

Closed through April
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Table 12
(Page 1 of 2)

| Gross Beta in Air Particulate Filters
| SSES REMP 1984 3
(Results in E-03 pCi/m” + 2s)

Month Collection Period 252 554 1152 1554 981 102 301 12€1 7G1 1261 7H1
Jan 01/03/84 to 01/09/84 (1) 15.0+3
(3) 01/03/84 to 01/10/84 16.0+3.0 16.0+3.0 16.0:2.0 16.0#2.0 16.0#2.0 15,0#2.0 9.612.2 17.0+2.0 NS NS
01/09/84 to 01/17/84 12.0#3.0
01710784 to 01/17/84 13.0#2.0 14.0$2.0 16.0+2.0 14.0+2.0 16.0+2.0 25.0#4.0 6.0+2.0 16.0#2.0 17.0+2.0 16.0#2.0
stop 1/18
01/17/84 to 01/23/84 . , 24.043.0
01/17/84 to 01/25/84 22.0#3.0 24.0#3.0 23.0#3.0 23.0#3.0 24.0#3.0 28.0#3.0 19.0#2.0 25.0#3.0 23.0#3.0  25.0#3.0
. start 1/18
01/23/84 to 01/29/84 8.745.3
01725784 to 01/31/84 12.0#3.0 13.0+2.0 11.0+3.0 14.0+2.0 13.0#3.0 15.0+3.0 7.912.3 12.0#2.0 10.0#2.0 10.0#2.0
stop 1/30 stop 1/30
> 01/29/84 to.02/03/84 11.043.0
f .
S Feb 01/31/84 to 02/14/84 8.1+1.4 9.1#1.6 12.0f2.0 11.0+2.0 13.0+#2.0 14.0#2.0 9.2+¢1.3 11.0#2.0 12.0+2.0 9.741.5
(3) 4 start 1/30 start 1/30
02/03/84 to 02/13/84 ©11.0#2.0
02/13/84 to 02/21/84 start 2/15 7.0%1.9
02/14/84 to 02/21/84 6.611.7 9.0+1.8 6.0+2.0 7.3#1.8 8.4+2.1 6.412.0 5.442.0 7.211.8 5.712.0 7.932.0
02/21/84 to 02/28/84 12.043.0 9.211.6 9.5+2.4 8.8+2.0 11.0+2.0 10.0%2.0 6.5¥2.0 10.0#2.0 11.0%2.0 8.412.0°

02/21/84 to 02/27/84 8.042.5
Mar  02/28/84 to 03/06/84  5.4#2.1  6.131.6  5.982.0  5.5:1.8  5.8+2.1  9.2¢3.0  3.4+1.6  7.3t1.8  4.4+1.9  4.9:1.8

(3) 02/27/84 to 03/07/84 5.8%1.6
03/06/84 to 03/13/84 13.0#2.0 13.0#2.0 15.0£2.0 27.0#4.0 13.0#2.0 25.0+3.0 12.0+2.0 14.0#2.0 NS 12.042.0 - 14.0%2.0
03/13/84 to 03/20/84 8.142.2 7.141.9 5.7+1.4 7.9%1.7 8.412.1 8.1+1.9 3.6#1.9 7.811.8 4.6+2.0 8.5+1.9

. start 3/6
03/13/84 to 08/21/84 5.211.6
03/21/84 to 037/27/84 8.8+2.0
03/20/84 to 03/27/84 6.9+2.1 7.441.9 6.7#1.7 7.312,2 6.9+2.0 7.211.9 5.741.9 7.912.1 7.741.9 8.8+1.9
03/27/84 .to 04/03/84 4.542.0- 3.6%1.9 5.0+1.8 5.242.0 3.1#1.8 5.5+1.9 3.211.8 4.741.9 4.9+1.8 4.9+1.8
03/27/84 to 04/02/84 3.8+1.7

Apr 04/02/84 to 04/09/84 . 4,9+41.6

(3) 04703/84 to 04/09/84 7.53%29 7.041.8 9.0+1.9 7.3t1.9 7.411.8 7.641.7 5.9+¢1.7 7.141.8 7.3:1.7 7.4+1.7
04/09/84 to 04/16/84 LT 3 3.0£2.0 LT 3 LT 3 3.1+2.0 2.741.8 T3 3.242.0 2.141.9 LT 3

See footnotes at end of table
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Table 12
(Page 2 of 2)

Gross Beta in Air Particulate Filters
SSES REMP 1984 3
(Results in E-03 pCi/m” ¢ 2s)

Month Collection Period 252 554 1152 1554 981 1D2 301 121 7G1 12G1 7H1
(3) 04/09/84 to 04/18/84 3.1+1.4
04/18/84 to 04/25/84 4.441.5
04/16/84 to 04/23/84 4.542,1 4.841.9 5.411.8 4,742.0 6.3t2.0 5.6+1.8 4.032.0 5.0+1.9 4,9+41.8 3.441.7
04/23/84 to 04/30/84  6.9¥2.1  6.5%2.0  6.4%¥1.9  8,131.9  6.312.0  6.7¥1.8  2.2%¥1.8  6.012.0  6.6¥1.8  7.4%1.8
04/25/84 to 05/01/84 12.0+2.0
Ma 04/30/84 to 05/07/84 9.312.3 8.2+2.1 8.3+2.0 8.3%1.9 8.512.1 8.612.2 6.2+1.9 8.412.1 7.8%1.9 8.511.8
(3{ 05/01/84 to 05/08/84 9.9+1.8
05/07/84 to 05/15/84 6.841.9 6.411.6 5.3t1.7 7.211.8 7.141.7 5.0+1.7 4.411.5 6.61.8 5.8t1.6 6.0+1.7
05/08/84 to 05/15/84 7.0+1.8
05/15/84 to 05/22/84 8.442.2 8.4+1.9 11.0#2.0 9.212.0 10.0+2.0 11.0+2.0 8.8+1.8 10.0+2.0 9.7+1.9 9.3+2.0 9.142.9
05/22/84 to 05/29/84 8.1+1.8 8.211.8 6.2+1.9 6.641.9 7.3%1.8 7.7+1.8 6.0+1.5 7.242.2 8.441.9 6.6%1.9 6.5+2.6
Jun 05/29/84 to 06/05/84 3.9:1.9 3.941.9 3.6%2.2 3.9+2.0 4.742.0 3.9+2.1 3.411.7 4.5+41.8 5.6%1.5 5.442.0 4.0+2.6
(3) 06/05/84 to 06/12/84 20.0+2.0 20.0+2.0 18.0+3.0 21.0+3.0 19.0%2, 20.0¢3.0 18.0+2.0 20.0+2.0 21.0#3.0 20.0#3.0 19.0#4.0
06/12/84 to 06/19/84  5.0¥1.8  5.872.0  5.4%¥l.5 4.5%¥1.6 6.71146  6.5%2.2  5.2%71.9  7.082.1  6.0¥1.9  6.5%1.9  7.8%2.0
06/19/84 to 06/26/84 14.0¥2.0 14.0¥2.0 13.0¥2.0 11.0¥2.0 13.0¥2.0 13.032.0 10.0¥2.0 14.0¥2.0 14.032.0 12.032.0 13.032.0
06/26/84 to 07/02/84 14.0£2,0
06/26/84 to 07/03/84 14.0+2.0 14.0+2,0 13.0+2.0 12.0#2.0 13.0+2.0 13.0+2.0 11.0+2.0 12.0+2.0 13.0+2.0 11.0+2.0
Jul 07/02/84 to 07/10/84 14.0+2.0
(3) 07/03/84 to 07/10/84 13.0+2.0 14.0+2.0 14.0+2.0 13.0#2.0 20.043.0 14.0+2.0 12.0#2.0 16.0:2.0 15.0#2.0 14.0#2.0
07/10/84 to 07/17/84 22.0¥3.0 22.0%3.0 21.0%¥3.0 23.0¥3.0 23.0%3.0 20.032.0 17.0%2.0 25.0%¥3.0 20.0¥2.0 25.033.0 24.0:+3.0
(1) KNS = No Sample
{2) LT = Less Than

Samples analyzed by NUS Corporation



Table 12a

Gross Beta in Air particulate Filters
g SSES REMP 1984
(Results in E-03 pCi/m3 £ 2 s5)

Month  Collection Period 282 554 1152 1554 981 102 301 12E1 761 1261 7HL*

July 07/10/84 to 07/17/84 19.012.0 19.012.0 21.0:£2.0 20.0£2.0 19.0£2.0 19.0:2.0 16.0£2.0 22.0£2.0 19.0£2.0 19.0:2.0  21.0:2.0
07/17/84 to 07/24/84 11.0£2.0 13.0£2.0 12.0£2.0 12.0£2.0 14.0£2.0 13.0£2.0 12.022.0 11.0£2.0 11.0£2.0 12.0£2.0 16.042.0
07/24/84 to 07/31/84 12.0£2.0 9.8t1.6 10.0£2.0 10.02.0 9.621.5 13.0£2.0 7.8%1.7 9.8%1.7 9.2¢1.7 10.0£2.0 11.0%2.0
07/31/84 to 08/07/84 17.0£2.0 21.012.0 20.0£2.0 21.0£2.0 22.0£3.0 21.0:3.0 16.0£2.0 19.0£2.0 19.012.0 18.0£2.0  20.0:£2.0

Aug. 08/07/84 to 08/14/84 19.0:2.0 18.0£2.0 18.0£2.0 19.0£2.0 20.0£2.0 21.0£2.0 15.0£2.0 21.0£2.0 20.02.0 14.0:2.0 19.0%2.0
08/14/84 to 08/21/84 12.0£2.0 11.0£2.0 12.0£2.0 10.0£2.0 12.0£2.0 11.0£2.0 9.2¢1.8 12.012.0 14.02.0 13.0£2.0 15.0%2.0
08/21/84 to 08/28/84 16.0£2.0 14.0£2.0 14.0+2.0 16.0£2.0 16.0£2.0 15.012.0 17.0£2.0 14.0£2.0 13.0:2.0 14.0£2.0 16.0%2.0
08/28/84 to 09/04/84 18.012.0 21.0z2.0 20.0:2.0 20.0£3.0 18.0£2.0 19.0£2.0 16.0£2.0 20.0£2.0 18.013.0 19.0£2.0 21.0%3.0

> .

d, Sept. 09/04/84 to 09/11/84 14.012.0 13.0£2.0 14.0£2.0 12.0£2.0 18.0+2.0 17.0£2.0 10.0£2.0 13.0£2.0 14.0:2.0 - 13.0£2.0 15.0+2.0

N 09/11/84 to 09/19/84 15.0+2.0 13.0£2.0 17.0£2.0 14.0£2.0 14.0£2.0 15.0+2.0 12.0£2.0 13.0£2.0 15.0£2.0 14.0£2.0 17.0+2.0
09/19/84 to 09/25/84 28.0£3.0 26.0£2.0 28.0£3.0 32.0£2.0 28.0£3.0 30.0£3.0 25.0£3.0 31.0:3.0 26.0:2.0 26.0:2.0 25.0£3.0
09/25/84 to 10/02/84 15.0+2.0 15.0£2.0 16.0:2.0 16.0£2.0 16.0£2.0 17.0£2.0 27.013.0 17.0£2.0 14.0£2.0 14.0:2.0 17.0:2.0

Oct. 10/02/84 to 10/09/84 16.0£2.0 15.0+2.0 16.022.0 15.0£2.0 17.0£2:0 15.0£2.0 15.0£2.0 16.0£2.0 14.0£2.0 16.0£2.0 15.0£2.0
10/09/84 to 10/16/84 22.0%2.0 23.012.0 24.0£2.0 21.0£2.0 24.0£2.0 22.0£2.0 21.0£2.0 23.0£2.0 23.0£2.0 26.012.0 33.013.0*
10/16/84 to 10/23/84 36.0£3.0 22.0£2.0 23.0£2.0 11.011.0 21.02.0 29.012.0 20.0£2.0 24.0£3.0 20.0+2.0 23.0£2.0 14.0£2.0%
10/23/84 to 10/30/84 18.0:2.0 20.0£2.0 20.0+2.0 19.0£2.0 21.01£2.0 20.0£2.0 26.0£3.0 18.042.0 16.0:2.0 12.0£2.0 19.0£2.0
10/30/84 to 11/06/84 15.0£2.0 17.0£2.0 16.0£2.0 16.0£2.0 15.0+2.0 16.0:2.0 14.0£2.0 17.01+2.0 15.0£2.0 18.0£2.0 16.0£2.0

Nov. 11/06/84 to 11/13/84 14.0£2.0 15.0+2.0 15.0£2.0 13.0£2.0 16.0£2.0 14.0£2.0 12.0£2.0 14.0£2.0 13.022.0 13.0:2.0 19.012.0
11/13/84 to 11/20/84 18.0+2.0 19.012.0 16.0£2.0 17.0£2.0 17.0:2.0 18.01+2.0 23.04.0 16.0£2.0 14.012.0 15.0£2.0 20.0£2.0
11/20/84 to 11/27/84 24.0£2.0 24.0£2.0 28.0£2.0 24.0£2.0 23.0£2.0 24.0£2.0 42.0£4.0 33.0£3.0 22.0%2.0 24.0:2.0 23.0£2.0
11/27/84 to 12/04/84 17.0£2.0 19.01£2.0 17.0:2.0 17.0£2.0 18.0£2.0 17.0£2.0 23.0£3.0 18.0£2.0 18.0£2.0 16.0+2.0 21.012.0

Dec. 12/04/84 to 12/11/84 24.013.0 27.0£3.0 28.0£3.0 26.0£3.0 24.0£2.0 23.0£2.0  46.045.0 27.0£3.0 23.0£2.0 34.0£3.0 20.0£3.0
12/11/84 to 12/18/84 24.0£2.0 28.012.0 26.0:2.0  25.0£2.0 27.0:2.0 -23.0:2.0  26.0+3.0 28.0£3.0 23.0£2.0 23.0:2.0  25.013.0
12/18/84 to 12/24/84 28.0£2.0 27.0£2.0 28.0:2.0 25.0£3.0 26.0£2.0 26.0£2.0 29.0:3.0  28.0%3.0 28.012.1 26.0:2.0  28.0:3.0
12/24/84 to 12/31/84 17.0£2.0 19.0£2.0 24.0:3.0  20.0+2.0 21.0£2.0 19.0+2.0 19.0£2.0  20.0£2.0 18.0+2.0 14.0£2.0 18.0£3.0*
12/31/84 to 01/08/85 16.0+2.0 17.0£2.0 15.0:2.0 16.0+2.0 15.0£2.0 16.0£2.0 17.022.0 17.0£2.0 15.0£2.0 12.0£2.0 16.0£2.0*

* Collection period for 7Hl are the same as above except for: 10/09/84-10/17/84, 10/17/84-10/23/84, 12/24/84-01/02/85, 01/02/85-01/08/85.
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Table 13

Gamma Spectrometry of Composited Air Particulate Filters
SSES REMP 1984

(Results in E-03 pCi/m3 + 2s)

Collection
Quarter Period Station Be-7 Ce-144 Cs-134 Cs-137 Nb-95 Zr-95
1 01/03/83 252 48 + 13 LT 6 LT 1.9 LT 1.9 LT 1.9 LT 4
to 554 56 + 12 LT 5 LT 1.0 LT 0.9 LT 1.0 LT 1.
04/03/83 1182 59 +12 LT 5 LT 1.0 LT 1.2 LT 1.2 LT 2
1654 59 + 14 LT 9 LT 1.5 LT2 LT 2 LT 4
(3) 981 53 +13 LT 5 LT 1.8 LT 1.7 LT 1.9 LT 4
102 52+16 LT1 LT2 LT2 LT3 LTS
3D1 40 + 11 LT 5 LT 0.9 LT 1.6 LT 1.2 LT 1.
12E1 66 + 15 LT 9 LT 1.2 LT1.9 LT3 LT 4
7G1 47 +15 LT10 LT1.8 LT2 LT2 LT5S
12G1 61 +13 LTS5 LT 1.4 LT 1.3 LT 1.4 LT3
7H1(1) 61 +17 LT1H0 LT2 LT2 LT2 LT4
2 04/03/84 252 43 +10 LT4 LTO.9 LT1.1 LT 1.3 LT2
to 554 57 +12 LT4 LT 0.9 LT 1.0 LT 0.8 LT 1.
07/03/84 1152 54 +13 LT 5 LT 1.6 LT 1.7 LT2 LT 4
(3) 1554 71 +16 LT 5 LT 1.0 LT 1.0 LT 1.6 LT 2
981 53+13 LT4 LT1.0 LT1.1 LT 1.5 LT 1.
1D2 48 + 12 LT 5 LT 1.2 LT 1.5 LT 1.8 LT 4
3D1 53 +12 LT 5 LT 1.1 LT 0.9 LT 1.5 LT 1.
12E1 66 + 14 LT 5 LT 1.4 LT 1.3 LT 1.5 LT 3
7G1 63 +13 LT 5 LT 1.1 LT 1.7 LT 1.9 LT3
12G1 54 +12 LT 4 LT 1.0 LT 1.1 LT 1l.2 LT 1.
7H1(2) 65 + 8 LT 2 LT 0.6 LT 0.6 LT 0.9 LT 1.

(1) Collection stop date for 7H1 is 04/02/84.

(2) Collection period for 7H1 is 04/02/84 to

(3) Samples analyzed by NUS Corporation.

X-73

07/02/84.




Table 13a

Gamma Spectrometry of Composited Air Particulate Filters
SSES REMP 1984

(Results in E-03 pCi/m3 + 2s) ;

Collection
Quarter Period Station Be-7 Ce-144 Cs-134 Cs-137 Nb-95 Zr-95

3 07/03/84 252 7745 LT 1 LT 0.2 LT 0.3 LT 0.3 LT 0.6
to 554 ' 6915 LT 1 LT 0.2 LT 0.2 LT 0.3 LT 0.4
10/02/84 1152 6914 LT 1 LT 0.3 LT 0.3 LT 0.3 LT 0.6
1554 6316 LT 2 LT 0.5 LT 0.4 LT 0.5 LT 0.9
981 + 7516 LT 2 LT 0.4 LT 0.4 LT 0.4 LT 0.9
102 8015 LT 0.6 LT 0.2 LT 0.2 LT 0.3 LT 0.5
301 55+4 LT 1 LT 0.2 LT 0.2 LT 0.2 LT 0.4
12€1 7414 LT 1 LT 0.2 LT 0.2 LT 0.2 LT 0.5
7G1 83+7 LT 2 LT 0.4 LT 0.4 LT 0.5 LT 1
12G1 8316 LT 2 LT 0.3 LT 0.3 LT 0.4 LT 0.7
7H1(4) 6817 LT 1 LT 0.3 LT 0.3 LT 0.3 LT 0.7
4 10/02/84 252 6016 LT 2 LT 0.4 LT 0.4 LT 0.5 LT 1
to 554 54+4 LT 1 LT 0.2 LT 0.2 LT 0.3 LT 0.6
01/08/85 1152 6416 LT 1 “LT 0.2 LT 0.2 LT 0.2 LT 0.6
" 1554 556 LT 1 LT 0.3 LT 0.2 LT 0.3 LT 0.6
981 52+4 LT 2 LT 0.3 LT 0.3 LT 0.3 LT 0.6
| 102 556 LT 1 LT 0.2 LT 0.2 LT 0.2 LT 0.4
. 301 177+18 LT 2 LT 0.2 LT 0.2 LT 0.6 LT 1
12E1 628 LT 2 “LT 0.5 LT 0.4 LT 0.5 LT 0.9
7G1 5716 LT 1 LT 0.2 LT 0.2 LT 0.2 LT 0.4
12G1 636 LT 2 LT 0.3 LT 0.4 LT 0.4 LT 0.8
7H1 5916 LT 2 LT 0.2 LT 0.3 LT 0.4 LT 0.5

(2) Collection period for 7H1 is 04/02/84 to 07/02/84.
3) Samples analyzed by NUS Corporation.

(T) CoTlTection stop date for /HI i1s 04702784,
4) Collection period for 7H1 is 07/02/84 to 10/02/84.
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Table 14

Gross Alpha in Composited Air Particulate Filters
SSES REMP 1984

(Results in E-03 pCi/m3 + 2s)

Quarter Station Collection Period Alpha Activity
1 252 01/03/84 to 04/03/84 5.8 + 0.6
(1) 554 01/03/84 to 04/03/84 5.4 + 0.6
’ 1152 01/03/84 to 04/03/84 5.0 + 0.5
1554 01/03/84 to 04/03/84 6.3 + 0.7
9B1 01/03/84 to 04/03/84 5.9 + 0.6
1D2 01/03/84 to 04/03/84 7.9 + 0.8
301 01/03/84 to 04/03/84 4.6 + 0.5
12E1 01/03/84 to 04/03/84 5.1 + 0.6
7G1 01/03/84 to 04/03/84 5.0 + 0.5
12G1 01/03/84 to 04/03/84 5.9 + 0.6
7H1 01/03/84 to 04/02/84 7.2 +0.8
2 252 04/03/84 to 07/03/84 3.1+ 0.4
(1) 554 04/03/84 to 07/03/84 1.4 + 0.2
1152 ‘ 04/03/84 to 07/03/84 2.8 + 0.3
1554 04/03/84 to 07/03/84 2.9 + 0.3
9B1 04/03/84 to 07/03/84 1.5 +0.2
1D2 04/03/84 to 07/03/84 2.6 + 0.3
3D1 04/03/84 to 07/03/84 4,2 + 0.4
12E1 04/03/84 to 07/03/84 3.2 + 0.3
7G1 04/03/84 to 07/03/84 2.9 + 0.3
1261 04/03/84 to 07/03/84 4.0 + 0.4
7H1 04/02/84 to 07/02/84 4,0 + 0.4

(1) Samples analyzed by NUS Corporation.
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Table 14 a

Gross Alpha in Composited Air Particulate Filters
SSES REMP 1984

(Results in E-03 pCi/m3 % 2s)

3 252 07/03/84 to 10/02/84 2.6 £ 0.4
554 07/03/84 to 10/02/84 3.3+ 0.5

1152 07/03/84 to 10/02/84 3.3+ 0.5

1554 07/03/84 to 10/02/84 2.6 £ 0.4

981 07/03/84 to 10/02/84 3.6 £ 0.5

102 07/03/84 to 10/02/84 2.9 £ 0.5

301 07/03/84 to 10/02/84 2.4 £ 0.4

12€1 07/03/84 to 10/02/84 2.6 £ 0.4

761 07/03/84 to 10/02/84 2.6 £ 0.5

12G1 07/03/84 to 10/02/84 2.2+ 0.4

7H1 07/02/84 to 10/02/84 3.1 £ 0.5

4 252 10/02/84 to 01/08/85 4.5 £ 0.5
554, 10/02/84 to 01/08/85 4.8 £ 0.5

1152 10/02/84 to 01/08/85 4.5 £ 0.5

1554 10/02/84 to 01/08/85 4.8 £ 0.5

981 10/02/84 to 01/08/85 4.3 £ 0.5

102 10/02/84 to 01/08/85 4.9 £ 0.5

3D1 10/02/84 to 01/08/85 5.2 £ 0.6

12E1 10/02/84 to 01/08/85 4.6 £ 0.5

7G1 10/02/84 to 01/08/85 3.7 £ 0.4

12G1 10/02/84 to 01/08/85 4.9 + 0.5

‘ 7H1 10/02/84 to 01/08/85 4.4 + 0.6

Quarter

Station

Collection Period

Alpha Activity

(1) Samples analyzed by NUS Corporation.
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Table 15
(Page 1 of 2)

Iodine-131 in Charcoal Cartridges
SSES REMP 1984

(Results in pCi/m3 # 2s)

Collection
Honth Period 252 554 1152 1554 9e1 102 301 12E1 761 1261 7H1
Jan  01/03/84 to 01710784 LT 0.016¢1)LT 0.015 LT 0.014 LT 0.016 LT 0.017 LT 0.014 LT 0.014 LTo0.016 ns{2) NS
(4)  01/03/84 to 01/09/84 LT 0.02
01/10/84 to 01/17/84 LT 0.02 LT 0.018 LT 0.015 LT 0.019 LT 0.02 LT 0.03 LT 0.019 LT 0.02
stop 1/18
01/03/84 to 01/17/84 LT 0.011 LT 0.011
01709784 to 01717784 LT 0.02
01/17/84 to 01/25/84 LT 0.02 LT 0.018 LT 0.017 LT 0.017 LT 0.02 LT 0.016 LT 0.013 LT 0.02 LT O0.013 LT 0.016
start 1/18
01/17/84 to 01/23/84 LT 0.02 3,
o 01723/84 to 01/29/84 LT 0.03
Q 01/25/84 to 01/31/84 LT 0.02 LT 0.010 LT 0.02 LT 0.016 LT 0.02 LT O0.011 LT O0.010 LTO0.017 LT 0.010 LT 0.010
~ stop 1/30 stop 1/30
Feb  01/29/84 to 02/03/84 LT 0.02
(4) 01731784 to 02/14/84 LT 0.007 LT 0.008 LT 0.006 LT 0.005 LT 0.007 LT 0.009 LT 0.009 LT 0.011 LT 0.010 LT 0.012
start 1730 start 1730
02/03/84 to 02/13/84 LT 0.018
02/13/84 to 02/21/84 LT 0.02
02/14/84 to 02/21/84 LT 0.014 5353603}15 LT 0.016 LT 0.013 LT 0.015 LT 0.016 LT.0.016 LT 0.018 LT 0.02 LT 0.02
02/21/84 to 02/28/84 LT 0.018 LT 0.012 LT 0.019 LT 0.015 LT 0.017 LT 0.016 LT 0.016 LT 0.015 LT 0.017 LT 0.016
02/21/84 to 02/27/84 LT 0.02
March 02/27/84 to 03/07/84 LT 0.010
(4)  02/28/84 to 03/06/84 LT 0.016 LT 0.012 LT 0.015 LT 0.010 LT 0.016 LT 0.02 LT 0.014 LT O0.014 LT 0.016 LT 0.015
03/06/84 to 03/13/84 LT 0.017 LT 0.010 LT 0.016 LT 0.02 LT 0.012 LTO0.02 LT 0.015 LTO.0l1 KS LT 0.010 LT 0.012
03/13/84 to 03/20/84 LT 0.013 LT 0.017 LT 0.012 LT 0.010 LTV 0.018 LT 0.011 LT 0.012 LTO0.016 LT 0.019 LT 0.017
: start 3/06
03/13/84 to 03/21/84 LT 0.015
03/20/84 to 03/27/84 LT 0.02 LT 0.018 LT 0.016 LT 0.02 LT 0.018 LT 0.018 LT O0.018 LT 0.018 LTO0.016 LT 0.016
03/21/84 to 03‘27/84 LT 0.017
03/27/84 to 04Y02/84 LT 0.014
03/27/84 to 04/03/84 LT 0.018 LT 0.014 LT 0.015 LT 0.018 LT 0.016 LT 0.016 LT 0.016 LT 0.014 LT 0.013

LT 0.013

See footnotes at end of table.
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Table 15 -
{Page 2 of 2)

fodine-131 in Charcoal Cartridges
SSES REMP 1984

(Results in pCi/m3 + 2s)

Collection .
Month Period 282 554 1182 1554 9kl 102 301 12€1 7G1 1261 7H1

April 04/03/84 to 04/09/84 LT 0.02 LT 0.02 LT 0.019 LT 0.02 LT 0.02 LT 0.02 LT 0.02 LT 0.02 LT 0.02 LT 0.02

(3) 04/02/84 to 04/09/84 LT 0.006
04/09/84 to 04/16/84 LT 0.018 LT 0.012 LT 0.015 LT 0.016 LT 0.016 LT 0.015 LT 0.016 L7 0.012 LT 0.011 LT O0.01l
04/09/84 to 04/18/84 LT 0.016
04/16/84 to 04/23/84 LT 0.02 LT 0.02 LT 0.02 LT 0.02 L7 0.015 LT 0.02 LT 0.02 LT 0.015 LT 0.013 L7 0.014
04/18/84 to 04/25/84 LT 0.010
04/23/84 to 04/30/84 LT 0.02 LT 0.02 LT 0.018 LT 0.02 LT 0.02 LT 0.019 LT 0.02 LT 0.009 LT 0.017 LT 0.017
04/25/84 to 05/01/84 LT 0.016
May 04/30/84 to 05/07/84 LT 0.018 LT 0.016 LT 0.015 LV 0.014 LT O0.0i6 LY 0.018 LT 0.016 LT 0.016 LT 0.014 LT 0.013
(4) 05/01/84 to 05/08/84 LT 0.012
05/07/84 to 05/15/84 LT 0,02 LT 0.018 LT 0.02 LT 0.02 LT 0.019 LT 0.02 LT 0.02 LT 0.019 LT 0.017 LT 0.018
05/08/84 to 05/15/84 LT 0.017

05/15/84 to 05/22/84 LT 0.02 LT 0.02 LT 0.011 LT 0.010 LT 0.009 LT 0.02 LT 0.019 LT 0.02 LT 0.007 LT 0.010 LT 0.010
05/22/84 to 05/29/84 LT 0.013 LT 0.013 LT 0.014 LT 0.014 LT 0.016 LY 0.012 LT 0.010 LT 0.02 LT 0.017 LT 0.018 LT 0.02

June  05/29/84 to 06/05/84 LT 0.016 L7 0.016 L7 0.019 LT O0.017 LY 0.017 LT O0.018 LT 0.014 LT 0.014 LT O0.011 LT 0.016 LT 0.02

(3) 06/05/84 to 06/12/84 LT 0.014 LT 0.013 LT 0.02 LT 0.015 LT 0.016 L7 0.017 LT 0.0i5 LT 0.017 L7 0.015 LT 0.018 LT 0.02
06/12/84 to 06/19/84 L7 0.018 LT 0.02 LT 0.015 LT 0.016 LT 0.016 LT 0,02 LT 0.019 L7 0.02 LY 0.019 L7 0.019 LT 0.019
06/19/84 to 06/26/84 LT 0.02 LT 0.016 LT 0.017 LT 0.02 LT 0.017 LY 0.016 LT 0.015 LT O0.0i9 LT 0.017 LT 0.018 LT 0.019
06/26/84 to 07/02/84 LT 0.014
06/26/84 to 07/03/84 LT 0.02 LY 0,019 LT 0,02 LT 0.02 LT 0.02 LT 0.02 LT 0.02 LT 0.02 LT 0.019 LT 0.02

July 07/02/84 to 07/10/84 LT 0.016
(3) 67/03/84 to 07/10/84 LT 0.02 LT 0.0i6 LT 0.013 LT 0.019 LT 0.012 L7 O0.018 LT 0.018 L7 O0.013 LT 0.014 LT 0.013
07/10/84 to 07/17/84 L7 0.014 LT 0.010 LT 0,011 LT 0.013 LY 0.016 LT 0.012 LT 0.012 LT 0.02 LT 0.02 LT 0.017 LT 0.02
07/17/84 to 07/24/84 L7 0.013 L7 0.0} LT 0.010 LT 0.012 LT O0.018 LT O0.011 LT 0.011 LTO.02 LT 0.02 LT 0.018 “LT 0.02
07/24/84 to 07/31/84 LT 0.02 LT 0.013 LT 0.02 LT 0.015 L7 0.017 LT 0.017 LT O0.015 LT 0.02 LT 0.02 LT 0.02 LT 0.012

LT = Less Than
HS = No Sample
Lower sensitivity due to insufficient sample volume.

Samples analyzed by NUS Corporation.

— i p— g—
2 ) N b=
S Nt g gt”
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Table 15a

Todine-131 in Charcoal Cartridges
SSES REMP 1984

(Results in pCi/m3 & 2s)

—Collection
Honth Period 252 554 1152 1554 981 102 301 12€1 761 1261 JHL*
July 07/31/84 to 08/07/84 LT 0.02 LT 0.01 LT 0.008 LT 0.007 LT 0.01 LT 0.02 L7 0.02 LT 0.008 LT 0.004 LT 0.007 LTO.01
August 08/07/84 to 08/14/84 LT 0.004 LT 0.003 LT 0.004 LV 0.004 LT 0.002 LY 0.002 LT 0.005 LY 0.005 LT 0.005 LT 0.004 LT 0.0l
08/14/84 to 08/21/84 LT 0.01 LT 0.02 LT 0.02 LT 0.01 LT 0.02 LT 0.01 LT 0.01 °LT 0.02 LT O0.01 LT 0.009 LT O0.01
08/21/84 to 08/28/84 LT 0.009 LT 0.02 LT 0.02 LT 0.009 LT 0.007 LT 0.007 LT 0.008 LT O0.01 LT 0.006 LT O0.003 LT O0.01
08/28/84 to 09/04/84 LT 0.01 LT 0.01 LTO0.01 LT O0.01 LT 0.01 LT 0.01 LT 0.01 LT 0.01 LT 0.007 LT 0.005 LT 0.005
September 09/04/84 to 09/11/84 LT 0.007 LT 0.008 LT 0.01 LT 0.008 LT 0.01 LT 0.009 LT 0.008 LT 0.009 LT 0.005 LT 0.004 LT 0.007
09/11/84 to 09/19/84 LT 0.006 LT 0.007 LT 0.009 LT 0.007 LT 0.007 LT 0.007 LT 0.007 LT 0.008 LT 0.004 LT 0.004 LT 0.006
09/19/84 to 09/25/84 LT 0.009 LT 0.01 LTO0.01 LT 0.01 LT 0.01 LT 0.009 LT 0.009 LT 0.01 LT O0.005 LTO0.005 LT 0.01
09/25/84 to 10/02/84 LT 0.008 LT 0.01 LT 0.01 LT 0.009 LT 0.01 LT 0.008 L7 0.009 LT O0.01 LT 0.005 LT O0.005 LT 0.007
October  10/02/84 to 10/09/84 LT 0.008 LT 0.01 LT 0.01 LT 0.009 LT 0.01 LT 0.008 LT 0.01 LT 0.01 LT O0.005 LTO0.005 LT O0.01
10/09/84 to 10/16/84 LT 0.006 LT 0.008 LT 0.01 LT 0.008 LT 0.01 LT 0.007 L7 0.008 LT 0.01 LT 0.005 LT 0.008 LT 0.006%
10/16/84 to 10/23/84 LT 0.01 .LT 0.009 LT 0.009 LT 0.01 LT 0.008 L7 0.02 LT O0.01 LT 0.009 * LT 0.004 LT 0.005 LT 0.006*
10/23/84 to 10/30/84 LT 0.009 L1 0.01 L70.01 LT 0.008 LT 0.01 LT 0.008 LT 0.009 LT 0.01 LT 0.005 LT 0.004 LT 0.005
10/30/84 to 11/06/84 LT 0.008 LT 0.008 LT 0.009 LT 0.007 LT 0.007 LT°0.006 LT 0.007 LT O0.001 LT O0.004 LT O0.004 LT 0.007
November 11/06/84 to 11/13/84 LT 0.007 LT 0.009 -LT 0.009 LT 0.007 LT 0.009 LT 0.007 LT 0.008 LT 0.01 LT 0.004 LT O0.004 LT O0.01
11/13/84 to 11/20/84 LT 0.01 LT 0.002 LT 0.01 LT 0.01 LT 0.02 LT 0.01 L70.02 LT 0.02 LT 0.007 LT O0.007 LT 0.009
11/20/84 to 11/27/84 LT 0.008 LT 0.01 LT 0.01 LT 0.008 LT 0.01 LT 0.008 LT 0.008 LT 0.01 LT 0.004 LT O0.005 LT 0.005
11/27/84 to 12/04/84 LT 0.008 LT 0.009 LT 0.008 LT 0.008 LT 0.009 LT 0.007 LT O0.01 LT 0.009 LT O0.004 LT O0.004 LY 0.01
December  12/04/84 to 12/11/84 LT 0.008 LT 0.009 LT 0.01 LT 0.008 LT 0.009 LT 0.007 L7 0.01 LT 0.01 LT 0.004 LT 0.005 LT 0.01
12/11/84 to 12/18/84 LT 0.008 LT 0.01 LT 0.009 LT 0.009 LT 0.009 LY 0.007 LT 0.009 LT O0.01 LT O0.004 LTO0.004 LTO0.01
12/18/84 to 12/24/84 LT 0.009 L1 0.01 LT0.01 LT 0.01 LT 0.01 LT 0.009 LT 0.01 LT 0.01 LT 0.005 LT 0.005 LT 0.02
12/24/84 to 12/31/84 LT 0.007 LT 0.009 LT 0.01 LT 0.009 LT 0.01 LT 0.008 LT 0.008 LT 0.01 LT 0.005 LT 0.005 LT 0.02*
12/31/84 to 01/08/85 LT 0.007 L7 0.008 LT 0.008 LT 0.007 LT 0.01 LT 0.007 LY 0.008 LT 0.009 LT 0.004 LT 0.004 LT Q.01

* Collection periods for 7Hl are the same as above except for 10/09/84-10/17/84, 10/17/84-10723/84, 12/24/84-01/02/85, 01/02/85-01/08/85.



TABLE 16

Gross Alpha and Gross Beta in Precipitation

SSES REMP 1984

(Results in Units of pCi/1 + 2s)

Collection Period

Quarter Station Alpha Beta

1 12€1(2) 01/01/84 to 03/20/84 1.5 + 0.7 5.3 + 1.2
(3) 554(2) 01/01/84 to 03/20/84 LT 077(1) 4.9 ¥ 1.2
1152(2) 01/01/84 to 03/20/84 1.0 + 0.7 3.0 ¥ 1.1

102 11/14/84 to 03/20/84 0.65 + 0.58 3.6 T 1.2

126} 02/22/84 to 03/20/84 1.8 ¥ 0.9 7.4% 1.4

981(2) 01/01/84 to 03/20/84 0.58 7+ 0.57 7.2% 1.3

252 11/14/83 to 03/20/84 LT 0.7 5.7 * 1.3

301 11/14/83 to 03/20/84 0.58 + 0.56 3.9%F 1.2

155? 11/14/83 to 03/20/84 0.64 * 0.58 3.3% 1.2

761(2) 01/01/84 to 03/20/84 0.78 ¥ 0.61 6.5 F 1.3

2 12E1 03/20/84 to 07/10/84 LT 1.3 LT 4

(3) 554 03/20/84 to 07/10/84 -  0.94 + 0.66 2.7 + 1.3
1152 03/20/84 to 07/10/84 1.4 ¥ 0.9 2.6 ¥ 1.3

102 03/20/84 to 07/10/84 LT 173 5.2 F 2.6

1261 03/20/84 to 07/10/84 0.76 + 0.74 3.0 ¥ 1.4

1981 03/20/84 to 07/10/84 0.71 ¥ 0.61 3.5% 1.4

252 - 03/20/84 to 07/10/84 1.1 ¥ 0.8 2.8 F 1.4

301 03/20/84 to 07/10/84 LT 0.8 2.4 ¥ 1.3

1554 03/20/84 to 07/10/84 LT 3 3.0 ¥ 1.5

761 03/20/84 to 07/10/84 LT 0.8 4.4%F 1.4

(1) LT = Less Than
(2) Snow Sample
(3) Samples analyzed by NUS.

(4)

Split Sample

AN

X-80




Table 16a

Gross Alpha and Gross Beta in Precipitation
SSES REMP 1984

(Results in pCi/g % 2s)

Quarter Station Collection Period
12€1 04/09/84 to 07/10/84 LT 0.5 2.9 £ 0.7
554 04/09/84 to 07/10/84 0.66 + 0.47 4,2 £ 0.7
1152 04/09/84 to 07/10/84 LT 0.5 2.7 £ 0.6
1D2 04/09/84 to 07/10/84 LT 0.5 3.8 £ 0.7
12G1 04/09/84 to 07/10/84 0.53 £ 0.45 3.9 £ 0.7
9B1 04/09/84 to 07/10/84 LT 0.5 3.1 £ 0.7
252 04/09/84 to 07/10/84 0.61 £ 0.46 3.8+ 0.7
3D1 04/09/84 to 07/10/84 0.49 £ 0.42 4.1 £ 0.7
1554 04/09/84 to 07/10/84 0.55 £ 0.44 3.5 £ 0.7
7G1 04/09/84 to 07/10/84 LT 0.5 3.1 0.7
12€1 07/10/84 to 10/02/84 LT 0.5 3.7 £ 0.7
554 07/10/84 to 10/02/84 0.59 + 0.49 4.4 £ 0.8
1182 07/10/84 to 10/02/84 0.93 £ 0.55 3.1 0.7
1D2 07/10/84 to 10/03/84 1.0 + 0.6 5.3 £ 0.8
12G1 07/10/84 to 10/03/84 1.1 £ 0.6 4,9 £ 0.8
9B1 07/10/84 to 10/02/84 0.94 + 0.55 4.0 £ 0.8
252 07/10/84 to 10/02/84 1.4 % 0.7 5.9 £ 0.9
301 07/10/84 to 10/02/84 LT 0.6 3.9+ 0.8
1554 07/10/84 to 10/02/84 0.76 £ 0.53 4,8 + 0.8
7G1 07/10/84 to 10/02/84 0.81 £ 0.54 4.8 £ 0.8
12€1 10/02/84 to 01/08/85 LT 0.7 2.7 £ 0.8
554 10/02/84 to 01/08/85 LT 0.7 1.4 + 0.7
1152 10/02/84 to 01/08/85 LT 0.9 3.0 £ 0.9
102(4) 10/03/84 to 01/08/85 LT 0.7 1.6 £ 0.8
12G1 10/03/84 to 01/08/85 LT 0.8 2.8 £ 0.9
981 10/02/84 to 01/08/85 LT 0.6 1.5 £ 0.7
252 10/02/84 to 01/08/85 LT 0.7 2.5 £ 0.8
301 10/02/84 to 01/08/85 LT 0.7 1.7 £ 0.8
1554 10/02/84 to 01/08/85 LT 0.7 2.1 £ 0.8
7G1 10/02/84 to 01/08/85 1.2 £ 0.8 3.9 £ 0.9
1D2(4) 10/03/84 to 01/08/85 LT 0.5 2.2 £ 0.6

(1) LT = Less Than

(2) Snow Sample

(3) Samples analyzed by NUS.
(4) Split Sample

X-81




Table 17

Gamma Spectrometry of Precipitation
SSES REMP 1984

(Results in pCi/1 # 2s)

; Quarter  Collection Period Station Ba-140  (o-58 Co-60 (Cs-134 (Cs-137 Fe-59 La-140 Mn-54 Nb-95  Zn-65 Zr-95 Be-7

| 11/14/83 to 03/20/84 102 LT 12(1) LT 3 LT 4 LT 4 LT 4 LT7 LT6 LT 4 LT 4 LT 8 LT 6 HD(Z)

(3) 01/01/84 to 03/20/84 (5)1152 LT 13 LT 3 LT 3 LT 3 LT 3 LT 6 LT7 LT 3 LT 3 LT 7 LT 5 31 + 14
01/01/84 to 03/20/84 (5)554 LT 15 LT 3 LT 4 LT 3 LT 3 LT7 LT9 LT 3 LT 3 LT 7 LT 6 39+ 15

02722784 to 03720/84 1261 LT 11 LT 3 LT 3 LT 2 LT 3 LT6 LTS LT 3 LT 3 LT 6 LT 5 53+ 14

11/14/83 to 03/20/84 1554 LT 20 LT 6 LY 7 LT 6 LT 6 LT 12 LT 12 LT6 LT 6 LT 12 LT 10 ND
01/01/84 to 037/20/84 (5)9ul LT 16 L7 3 LT 4 LT 3 LT 3 LT7 LT10 LT3 LT 3 LT 8 LT 6 52115
o< 01701/84 to 03/20/84 (5}7G61 = LT 14 LT 3 LT 3 LT 3 LT 3 LT 6 LTS8 LT 3 LT3 | LT6 LT 5 44 +13
1 11/14/83 to 03/20/84 282 LT 12 LT 3 LT 4 LT 4 LT 4 LT7 LT 6 LT 4 LT 3 LT 8 LT 6 34 +18
23 01/01/84 to 03/20/84 (5)12E1 LT 12 LT 4 LT 4 LT 4 LT 4 LT8 LT7 LT 4 LT4 -~ LTS8 LT 6 26 + 19
11/14/83 to 03/20/84 301 LT 12 LT 4 LT 4 LT 4 LT 4 LT8 LT7 LT 4 LT 4 LT 8 LT 6 ND

2 03/20/84 to 07/10/84 102 LT 11 LY 2 LT 2 LtT1.9 LT2 - LTS LT6 LT 2 LT 2 LT 5 LT 4 20+ 9

(3) 03/20/84 to 07/10/84 11S2 LT 8 LT1l4 LTL1.7 LT1.3 LT'1.4 LT3 LT4 LT1.3 LT1.4 LT3 LT 2 24 +7

03/20/84 to 07/10/84 534 LT 9 LT 2 LT 3 LT1.9 LT1.9 LT4 LT6 LT 2 LT 2 LTS5 LT 4 28 +9

03/20/84 to 07/10/84 1261 LT 8 LT1.5 LT1.7 LT1.4 LT1.4- LT3 LTS LT 1.6 LT 1.6 LT3 LT 3 29 £ 8

03/20/84 to 07/10/84 1554 LT 7 LT1.6 LT1.6 LT1.4 LT1.4 LT3 LTA4 LT1.4 LT1.5 LT3 LT3 21 7

03/20/84 to 07/10/84 981 LY 7 LT1.5 LIi.5 LT1.3 LT1.5 LT3 LT4 LT1.5 LT1.5 LT3 LT 3 26 +17

03/20/84 to 07/10/84 761 LT 7 LT1.7 LT1l.8 LT1l.6 LT.1.5 LT3 LT4 LT 1.6 LT1.6 LT3 LT 3 26 + 8

03/20/84 to 07/10/84 282 LT 6 LT1.6 LT1.6 LT1.3 LT1l.4 LT3 LTA4 LT1.4 LT1.6 LT3 LT 3 16 +7

03/20/84 to 07/10/84 1261 LT 9 AT 1.8 LTY17 LT1l.6 LT1.6 LT4 LT4 LT 1.7 LT 1.8 LT4 LT 3 17 £ 9

03/20/84 to 07/10/84 301 LT 6 LT 1.4 LTL1.6 LT1.3 LT1.4 LT3 LT4 LT 1.2 LT1.4. LT 3 LT 2 14 +7

(1) LT = Less Than
(2) ND = Not Detected

(3) Samples analyzed by HNUS.
(4) Split analysis :
(5) Snow Sample
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Table 17a
Gamma Spectrometry of Precipitation
SSES REMP 1984

(Results in pCi/2  2s)

Quarter Collection Period Station Ba-140 Co-58 Co-60 Cs-134 Cs-137 Fe-59 La-140 Mn-54 ib-95 In-65 Ir-95 Be-7

2 04/09/84 to 07/10/84 102 LT 30 LT 3 LT 3 LT 3 LT 3 LT 8 LT 10 LT 3 LT 4 LT 7 LT 8 LT 40
04/09/84 to 07/10/84 1182 LT 30 LT 4 LT 4 LT 4 LT 4 LT 9 LT 10 LT 3 LT 4 LT 8 LT 9 LT 50
04/09/84 to 07/10/84 584 LT 30 LT 4 LT 3 LT 4 LT 3 LT 9 L7 10 LT 3 LT 4 LT 7 LT 8 LT 40
04/09/84 to 07/10/84 1261 LT 40 LT 4 LT 3 L7 3 LT 4 LT 9 LT 20 LT 3 LT 4 LT 7 LT 9 LT 50
04/09/84 to 07/10/84 15584 LT 30 LT 3 LT 3 LT 3 LT 3 LT 7 LT 10 LT3 LT 3 LT 6 LT 6 LT 30
04/09/84 to 07/10/84 981 LT 40 LT 4 LT 3 LT 4 LT 4 LT 8 LT 10 LT 4 LT 4 L7 8 LT 10 LY 50
04/09/84 to 07/10/84 761 LT 30 LT 3 LT 3 LT 3 LT 4 LT 8 LT 10 LT 3 LT 4 LT 6 LT 7 LT 40
04/09/84 to 07/10/84 252 LT 30 LT 3 LT 3 LT 3 LT 4 LT 7 LT 10 LT 3 LT 4 LT 7 LT 8 LT 40
04/09/84 to 07/10/84 12€1 LT 30 LT 4 LT 4 LT 4 LT 4 LT 9 LT 20 LT 3 LT 5 L7 8 LT 9 LT 50
04/09/84 to 07/10/84 301 LT 30 LT 4 LT 3 LT 4 LT 4 LT 9 LT 10 LT 3 LT 4 LT 7 LT 8 LT 40

3 07/10/84 to 10/03/84 102 LT 100 LT 7 LT 5 LT 6 LT 6 LT 20 LT 40 LT 6 LT 7 LT 10 LT 20 LT 90
07/10/84 to 10/02/84 1182 LT 60 LT 4 LT 4 LT 4 LT 4 LT 10 LT 30 LT 4 LT 6 LT 7 LT 10 LT 50
07/10/84 to 10/02/84 554 LT 60 LT 4 LT 3 LT 4 LT 3 LT 10 LT 20 LT 3 LT 5 LT 7 LT 9 LT 50
07/10/84 to 10/03/84 12G1 LT 70 LT 4 LT 4 LT 4 LT 3 LT 10 LT 30 LT 3 LT 5 LT 7 LT 10 LT 50
07/10/84 to 10/02/84 1554 LT 70 LT 4 LT 4 LT 4 LT 4 LT 10 LT 30 LT 4 LT 5 LT 9 LT 10 LT 60
07/10/84 to 10/02/84 9B1 LT 70 LT 5 L7 3 LT 4 LT 4 LT 10 LT 30 LT 4 LT 5 LT 9 LT 10 LT 60
07/10/84 to 10/02/84 761 LT 90 LT 5 LT 4 LT 4 LT 4 LT 10 LT 40 LT 4 LT 6 LT 8 LT 10 LT 60

- 07/10/84 to 10/02/84 252 LT 60 LT 5 LT 4 LT 4 LT 4 LT 10 LT 20 LT 4 LT 5 LT 9 LT 9 LT 50
07/10/84 to 10/02/84 12€1 LT 70 LT 5 LT 4 LT 4 LT 4 LT 10 LT 30 LT 4 LT 6 LT 9 LT 10 LT 60
07/10/84 to 10/02/84 301 LT 60 LT 4 LT 3 LT 4 LT.4 LT 10 LT 30 LT 4 LT 5 LT 8 LT 10 LT 50

4 10/03/84 to 01/08/85 102 (4) LT 10 LT 3 LT 3 LT 4 LT 5 LT 7 LT 5 LT 4 - LT 4 LT 7 LT 7 LT 30
10/02/84 to 01/08/85 1152 LT 10 LT 4 LT 5 LT 4 LT 4 LT 7 LT 6 LT 4 LT 4 LT 10 LT 8 LT 40
10/02/84 to 01/08/85 554 LT 20 LT 5 LT 5 LT 6 LT 6 LT 10 LY 7 LT 5 LT 6 LT 10 LT 10 LT 50
10/03/84 to 01/08/85 1261 LT 30 LT 7 LT 7 LT 8 LT 8 LT 10 LT 10 Ly 7 LT 7 LT 10 LT 10 LT 70
10/02/84 to 01/08/85 1554 LT 20 LT 6 LT 7 LT 7 LT 7 LT 10 LT 8 LT 6 LT 6 LT 10 LT 10 LT 70
10/02/84 to 01/08/85 981 LT 10 LT 4 LT 5 LT 4 LT 5 LT 8 LT 5 LT 4 LT 4 LT 8 LT 8 LT 40
10/02/84 to 01/08/85 761 LT 10 LT 4 LT 4 LT 4 LT 4 LT 7 LT 5 LT 4 LT 4 LT 8 LT 8 LT 40
10/02/84 to 01/08/85 252 LT 10 LT 3 L7 3 LT 3 LT 3 LT 6 LT 4 LT 3 LT 3 LT 5 LT 6 LT 30
10/02/84 to 01/08/85 12€1 LT 10 LT 4 LT 4 LT 4 LT 4 LT 8 LT 5 LT 4 LT 4 LT 7 LT 8 LT 40
10/02/84 to 01/08/85 301 LT10 - LT 4 L7 5 LT 4 LT 5 LT 8 LT 5 LT 4 LT 4 LT 9 LT 9 LT 40
10/03/84 to 01/08/85 102(4) LT 10 LT 4 LT 4 LT 4 LT 4 LT 7 LT 6 LT 4 LT 4 LT 8 LT 7 LT 40

L1 = less Than

ND = Not Detected
Samples analyzed by HUS
Split analysis

Snow Sample

P P P P
G5 W N =4
Nt Nt S Nt et




Tritium in Precipitation

TABLE 18

SSES REMP 1984

(Results in Units of pCi/1 + 2s)

Station

Tritium Activity

Quarter Collection Period
1 12E1 (2) 01/01/84 to 03/20/84 LT 300(1)
(4) 5S4 (2) 01/01/84 to 03/20/84 LT 300
1152 (2) 01/01/84 to 03/20/84 LT 300
1D2 11/14/83 to 03/20/84 LT 300
12G1 02/22/84 to 03/20/84 2500 + 300
91 (2) 01/01/84 to 03/20/84 LT 300
252 11/14/83 to.03/20/84 LT 300
301 11/14/83 to 03/20/84 LT 300
1554 - 11/14/83 to 03/20/84 LT 300
761 (2) 01/01/84 to 03/20/84 LT 300
2 12E1 03/20/84 to 07/10/84 590 + 190
(4) 5S4 03/20/84 to 07/10/84 330 + 200
1152 03/20/84 to 07/10/84 LT 300.
1D2 03/20/84 to 07/10/84 LT 300
12G1 . 03/20/84 to 07/10/84 LT 300
9B1 - 03/20/84 to 07/10/84 LT 300
252 03/20/84 to 07/10/84 LT 300
301 03/20/84 to 07/10/84 LT 300
1554 . 03/20/84 to 07/10/84 310 + 190
7G1 03/20/84 to 07/10/84 230 + 180
" (1) LT = Less Than
(2) Snow sample
(3) Activity verified by reanalysis
(4) Samples analyzed by NUS
(5) sp1it Sample

X-84



Table 18a

Tritium in Precipitation
SSES REMP 1984
. (Results in pCi/g + 2s)

Station

Quarter Collection Period Tritium
12€1 04/09/84 to 07/10/84 73 + 33
554 04/09/84 to 07/10/84 LT 80
1182 04/09/84 to 07/10/84 LT 90
1D2 04/09/84 to 07/10/84 LT 80
12G1 04/09/84 to 07/10/84 110 + 50
9B1 04/09/84 to 07/10/84 LT 100
252 04/09/84 to 07/10/84 LT 90
301 04/09/84 to 07/10/94 LT 80
1554 04/09/84 to 07/10/84 LT 70
7G1 04/09/84 to 07/10/84 LT 80
12€1 07/10/84 to 10/02/84 120 + 40
554 07/10/84 to 10/02/84 90 + 33
1152 07/10/84 to 10/02/84 170 £ 30
102 07/10/84 to 10/03/84 100 £ 40
1261 07/10/84 to 10/03/84 130 % 40
981 07/10/84 to 10/02/84 120 £ 30
252 07/10/84 to 10/02/84 110 £ 40
301 07/10/84 to 10/02/84 120 £ 40
1554 07/10/84 to 10/02/84 190 £ 30
7G1 07/10/84 to 10/02/84 110 + 40
12E1 10/02/84 to 10/08/85 73 £ 35
554 10/02/84 to 01/08/85 LT 60
1152 10/02/84 to 01/08/85 81 + 39
102 (5) 10/03/84 to 01/08/85 77 £ 40
12G1 10/03/84 to 01/08/85 100 + 40
981 10/02/84 to 01/08/85 55 + 28
252 10/02/84 to 01/08/85 78 £ 39
301 10/02/84 to 01/08/85 61 £ 35
1554 10/02/84 to 01/08/85 61 £ 35
761 10/02/84 to 01/08/85 LT 60
102 (5) 10/03/84 to 01/08/85 110 £ 40

LT = Less Ihan
Snow sample

Activity verified by reanalysis.
Samples analyzed by NUS.

Split

sample

X-85



Table 19
(Paye 1 of 4)

Gamma Spectrometry of Milk
SSES REMP 1984

(Results in pCi/l # 2s}

Collection
Month Date Station Ba-140 Co-58 Co-60 (Cs-134 (Cs-137 Fe-59 K-40 La-140 Mn-54 Nb-95 Zn-65 Ir-95
January 01/18/84 1282 LT 15(1) LT 5 LT 6 LT 4 LT 5 LT 14 1300 + 200 LT 8 LT 5 LT 5 LT 13 LT 9
4) 01/18/84 5€E1 LT 11 LT 4 LT 5 LT 4 LT 4 LT 10 1200 + 200 LT 5 LT 4 LT 4 LT 100 LT 7
01/17/84 13€3 LT 10 LT 3 LT 4 LT 3 LT 4 LT 9 1300 + 200 LT 5 LT 3 LT3- LTSI LT 6
01/17/84 1061 LT 10 LT 3 LT 3 LT 2 LT 3 LT 8 2400 + 300 LT 5 LT 3 LT 3 LT 8 LT 5
01/17/84 1283 LT 13 LT 4 LT 4 LT 3 LT 4 LT 9 1200 + 200 LT 6 LT 4 LT 4 LT 9 LT 6
01/18/84 6C1 LT 15 LT § LT 6 LT 4 LT 5 LT 12 1300 + 200 L7 9 LT 5 LT 5 LT 12 LT 8
01/18/84 1001 LT 13 LT 4 LT 5 LT 4 LT 3 LT 10 1200 + 200 LT 6 LT 4 LT 4§ LT10 LT 7
> 01/17/84 1202(2) LT 12 LT 3 LT 4 LT 3 LT 3 LT 8 1400 + 200 LT 6 LT 3 LT 3 LT8° LT 6
gg 01/18/84 1282 LT 14 LT 4 LT 5 LT 4 LT 5 LT 9 1500 + 200 LT 6 LT 4 LT 4 tT10 LT 8
February 02/17/84 1282 LT 11 LT 4 LT 4 LT 4 LT 4 LT 8 1500 + 200 LT 5 LT 4 LT 4 LT 9 LT 7
(4) 02/16/84 5E1 LT 15 LT 4 LT 5 LT 4 LT 5 LT 9 1500 + 200 LT 6 LT 4 LT 4 LT10 LTS8
02/17/84 13€3 LT 6 LT 2 LT 3 LT 2 LT 3 LT 6 1400 + 200 LT 3 LT 2 LT 2 LT 6 LT 4
02/16/84 10G1 LT 10 LY 4 LT 5 LT 3 LT 4 LT 10 1300 *+ 200 LT 6 LT 4 LT 4 LT1o L17
02/17/84 1283 LT 14 LT 6 LT 7 LT 5 LT 6 LT 13 1300 + 200 LT 8 LT 6 LT 6 LT 14 LT 10
02/16/84 6C1 LT 6 LT 2 LT 3 LT 2 LT 2 LT 6 1400 + 200 LT 2 LT 2 LT 2 LT 6 LT 4
02/16/84 1001 LT 6 LT 2 LT 2 LT1.9 LT 2 LT 5 1300 + 200 LT 3 LT 2 LT 1.9 LTS LT 3
02/16/84 12D2 LT 7 Ly 3 LT 3 LT 2 LT 3 LT 6 1300 + 200 LT 3 LT 2 LT 2 LT 7 LT 5
March 03/15/84 1282 LT 15 LT3« LT3 LT 2 LT 3 LT 8 1400 + 200 LT 7 LT 3 LT 3 LT 7 LT 5
(4) 03/14/84 L13] LT 15 LT 5 LT 5 LT 4 LT 5 LT 11 1200 + 200 LT 7 LT 5 LT 4 LT 11 LT 7
03/15/84 13€3 LT 14 LT 4 LT 6 LT 4 LT 4 LT 12+ 1300 + 200 LT 8 LT 5 LT 4 LT 12 LT 8
03/14/84 ~ 1061 LT 13 LT 4 LT 5 LT 4 LT 4 LT 10 1300 + 200 LT 6 LT 4 LT 4 LT10 LT 7
03/14/84 1283 LT 13 L7 4 LT 4 LT 3 LT 4 LT 8 1300 + 200 LT 6 LT 4 LT 4 LT 9 LT 7
03/14/84 6C1 LT 13 LT 5 LT 6 LT 4 LT 5 LT 13 1300 + 200 LT 8 LT 5 LT 5 LT 12 LT 8
03/14/84 1001 LT 15 LT 5 LT 6 LT 4 LT 5 LT 13 1300 + 200 LT 7 LT 5 LT 5 LT 12 LT 9
03/14/84 12032) LT 14 LT 5 LT 6 LT 4 LT 5 LT 12 1300 + 200 LT 7 LT 4 LT 5 LT 12 LT 8
03/14/84 6C1 (2) LT 15 LT 4 LT 5 LT 4 LT 5 LT 11 1500 + 200 LT 6 LT 4 LT 4 LT11 LY 8
03/14/84 1283 LT 15 LT 4 LT 6 LT 4 LT 5 LT 12 1200 + 200 LT 8 LT 5 LT 5 LT 12 LT 8

Note: See footnotes at end of table.




Table 19
(Page 2 of 4)

Gamma Spectrometry of Milk

SSES REMP 1984

(Results in pCi/l # 2s)

£8-X

Collection
Date Ra-140 €o-58 Co-60 (Cs-134 (Cs-137 Fe-59 K-40 Nb-95 Zn-65 Ir-95

04/20/84 LT 14 LT 4 LT 5 LT 4 LT 4 LT 11 1300 + 200 LT 4 LT 11 LT 8
04/20/84 LT 19 LT 5 LT 6 LT 5 LT 5 LT 13 1300 + 200 LT 5 LT 13 LT 19
04/20/84 LT 1o LT 5 LT 6 LT 4 LT 5 LT 12 1400 + 200 LT 5 LT 13 LT 8
04/10/84 LT 11 LT 4 LT 4 LT 3 LT 4 LT 9 1300 + 200 5 LT 4 LT 9 LT 6
04/11/84 LT 13 LT 4 LT 5 LT 4 LT 5 LT 12 1100 + 200 7 LT 4 LT 11 LT 8
04/11/84 LT 16 LT o LT 7 LT 5 LT 6 LT 14 1400 + 200 8 LT 6 LT 14 LT 9
04/11/84 LT 11 LT 4 LT 5 LT 4 LT 4 LT 10 1300 + 200 5 LT 4 LT 10 LT 7
04/11/84 LT 12 LT 5 LT 6 LT 4 LT 5 LT 11 1200 + 200 6 LT 4 LT 11 1LT8
04/11/84 LT 11 LT 4 LT 4 LT 4 LT 4 LT 9 1400 + 200 5 LT-4 LT 9 LT 7
04/11/84 LT 14 LT 5 LT 6 LT 4 LT 5 LT 13 1300 + 200 7 LT S LT 12 LT 9
04/30/84 LT 6 LT 2 LT 2 LT 1.9 LT 2 LT 5 1300 + 200 3 LT 2 LT 5 LT 4
04/30/84 LT 7 LT 2 LT 3 LT 2 LT 2 LT 6 1400 + 200 3 LT 2 LT 6 LT 4
04/30/84 LT 15 LT 5 LT 6 LT 5 LT 6 LT 14 1300 8 LT 6 LT 13 LT 1
04/26/84 LT 14 LT 4 LT S LT 4 LT 5 LT 11 1300 7 LT 4 LT 11 LT 8
05/15/84 LT 12 LT 4 LT 5 LT 3 LT 4 LT 9 1300 + 200 7 LT 3 LT 3 LT 9 LT 6
05/14/84 LT 15 LT 4 LT 5 LT 4 LT 4 LT 11 1300 + 200 8 LT 4 LT 4 LT 11 LT 8
05/15/84 LT 13 LT 4 LT 4 LT 3 LT 4 LT 10 1300 + 200 7 LT 4 LT 4 LT 10 LT 6
05/14/84 LT 15 LT 3 LT 4 LT 3 LT 3 LT 9 1200 + 200- 8 LT 3 LT 3 LT 8 LT 6
05/15/84 LT 15 LT 4 LT 5 LT 3 LT 4 LT 10 1200 + 200 7 LT 4 LT 4 LT10 LT 7
05/14/84 LT 14 LT 4 LT 4 LT 3 LT 3 LT 9 1400 + 200 7 LT 3 LT 3 LT 8 LT 6
05/14/84 LT 10 LT 3 LT 3 LT 1.9 LT 2 LT 7 1400 + 200 5 LT 2 LT 2 LT 6 LT 4
05/14/84 LT 15 LT 4 LT 4 LT 4 LT 4 LT 9 1400 + 200 6 LT 4 LT 4 LT 9 LT 7
05/15/84 LT 13 LT 4§ LT 4 LT 3 LT 4 LT 10 1300 + 200 7 LT 4 LT 4 LT 9 LT 7
05/28/84 LT 15 LT 5 LT 6 LT 4 L7 s LT 12 1200 + 200 7 LT 4 LT 4 LT 12 LT 8
05/28/84 LT 14 LT 4 LT S LT 4 LT 4 LT 12 1300 + 200 7 LT 4 LT 4 LT 12 LT 8
05/28/84 LT 11 LT 3 LT 4 LT 3 LT 3 LT 8 1200 + 200 6 LT 3 LT 3 LT 8 LT 6
05/28/84 LT 12 LT 4 LT 5 LT 3 LT 4 LT 10 1300 + 200 6 LT 4 LT 4 LT 10 LT 7

See footnotes at end of table.



Table 19
{Page 3 of 4)

Gamma Spectrometry of Milk
SSES -REMP 1984

(Results in pCi/l + 2s)

Collection
Month Date Station ta-140 Co-60 Cs-134 (s-137 Fe-59 K-40 La-140 Mn-54 Nb-95 7Zn-65  Ir-95
June 06/11/84 1282 LT 15 LT 5 LT 6 LT 5 LT 5 LT 12 1200 + 200 LT 7 LT 5 LT 5 LT 13 LT 9
a) 06/11/84 5€1 LT 15 LT 5 LT 6 LT 5 LT 6 LT 12 1300 + 200 LT 6 LT 5 LT 5 LT 14 LT 9
06/11/84 13€3 LT 14 LT 6 LT 7 LT § LT 6 LT 15 1300 * 200 LT 8 LT 5 LT 6 LT 14 LT 9
06/11/84 1061 LT 15 LT 5 LT 5 LT 4 LT 5 LT 11 1300 * 200 LT 7 LT 4 LT 4 LT 11 LT 8
06/11/84 1283 LT 14 LT 5 LT 5 LT 4 LT 4 LT 12 1200 + 200 LT 7 LT 4 LT 4 LT 11 LT 8
e 06/11/84 6C1 LT 14 LT 4 LT 5 LT 4 LT 4 LT 9 1500 + 200 LT 6 LT 4 LT 4 LT10 LT7
éo 06/11/84 1001 LT 14 LT 5 LT 5 LT 4 LT 5 LT 11 1200 + 200 LT 6 LT 5 LT 5 LT11 LT 8
@ 06/11/84 1202(2) LT 15 LT 6 LT 7 LT S LT 6 LT 16 1400 + 200 LT 9 LT 6 LT 5 LT 14 LT 10
06/11/84 10G1 LT 14 LT 4 LT 4 LT 4 LT 4 LT 9 1300 * 200 LT 6 LT 4 LT 7 LT 9 LT 7
06/25/84 1202 LT 15 LT 6 LT 8 LT 5 LT 6 LT 14 1300 + 200 LT 7 LT 6 LT 6 LT 14 LT 10
06/25/84 5€1 LT 13 LT 5 LT 6 LT 4 LT 5 LT 11 1300 + 200 LT 6 LT 5 LT 5 LT 12 LT38
06/25/84 13€3 LT 14 LT 5 LT 8 LT 5 LT 6 LT 14 1400 + 200 Ly 7 LT 6 LT § LT 14 LT 10
06/25/84 1061 LT 11 LT 4 LT 6 L7 4 LT 5 LT 11 1400 + 200 LT 6 LT 5 LT 4 LT 12 LT8
July 07709/84 1282 LT 13 LT 5 LT 7 LT 4 LT 5 LT 13 1200 + 200 LT 7 LT 5 LT 5 LT 13 LT ¢
(3) 07/09/84 SE1 LT 14 - LT 4 LT 5 LT 4 LT 4 LT 10 1500 + 200 LT 7 LT 4 LT 4 LT 10 LT 7
07/09/84 13€3 LT 15 LT 6 LT 6 LT 5 LT 5 LT 13 1400 + 200 LT 7 LT 5 LT 5 LT 14 LT
07/09/84 10G1 LT 15 LT 4 LT 5 LT 4 LT 4 LT 12 1200 + 200 L7 8 LT 4 LT 4 LT 12 LT 8
07/09/84 1283 LT 14 LT 5 LT 5 LT 5 LT 5 LT 12 1200 * 200 LT 6 LT 5 LT 5 LT 13 LT 9
07/09/84 6C1 LT 13 LT 4 LT 4 L7 3 LT 3 LT 10 1300 + 200 LT 6 LT 4 LT 4 LT 9 LT 6
07/09/84 1001 LT 15 LT 4 LT 5 LT 4 LT 4 LT 11 1200 * 200 LT 7 LT 4 LT 4 LT11 LT 8
07/09/84 1202 LT 12 LT 4 LT 5 LT 3 LT 4 LT 10 1500 + 200 LT 7 LT 4 LT 4 LT 10 LT 7
07/23/84 1282 LT 14 LT 5 LT 5 LT 4 LT 4 LT 11 1400 + 200 LT 8 LT 4 LT 4 LT12 LTS8
07/23/84 5E1 LT 15 LT 4 LT 5 LT 4 LT 5 LT 11 1200 + 200 LT 8 LT 4 LT 4 LT 11 LT 7
07/23/84 13€3 LT 12 LT 4 LT 4 LT 3 LT 4 LT 10 1400 + 200 LT 7 LT 4 LT 4 LT 10 LY 7
07/23/84 1061 LT 14 LT 5 LT 5 LT 4 LT 4 LT 11 1300 * 200 LT 7 LT 4 LT 4 LT 11 L7 7

Hote:

See footnotes at end of table.
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Table 19
(Page 4 of 4)

Gamma Spectrometry of Milk

SSES REMP 1984

(Results in pCi/l + 2s)

Collection
Month Date Station Ba-140 Co-58 Co-60 (Cs-138 (Cs-137 Fe-59 K-40 La-140 Mn-54 Nb-95 1In-65 r-95
August 08/06/34 1282 LT 14 LT 3 LT 3 LT 2 LT 2 LT 7 1300 + 200 LT 7 LT 2 L7 3 LT 7 LT 5
(a) 08/06/84 5E1 LT 15 3 I3 73 LT 2 LT 3 LT 8 1200 + 200 LT 7 LT 3 LT 3 LT 7 LT 6
08/06/84 13E3 LT 20( ) LT 2 LT 2 LT1.6 LT 1.8 LT6®6 1400 + 200 LT 10 LT 1.8 LT 2 LT 5 LT 4
08/06/84 10G1 LT 14 LT 3 L7 3 TL 2 LT 3 LT 8 1200 + 200 L7 3 LT 2 LT 3 LT 6 LT 5
08/06/34 1283 LT 15 LT 3 LT 3 LT 2 LT 2 LT 8 1200 % 200 LT 8 LT 2 LT 3 LT 6 LTS -
08/06/34 6Cl1 LT 15 LT 3 L7 3 LT 2 LT 3 LY 7 1500 + 200 LY 7 LT2 - LT3 LT 6 LT 5
08/06/84 1001 LT 15 LT1.7 LT 1.7 LT1.3 LT1l.4 LTS 1400 + 200 LT 7 LT 1.4 LT 1.8 LT 4 LT 3
08/06/84 1202(2- LT 15 LT 2 LT 2 LT 1.8 LT 2 LT 6 1200 + 200 LT 7 LT 1.9 LT 2 LT 4 LT 4
08/06/84 12e2'¢) L1 14 LY 2 LT 2 LT 1.5 LY1.7 LT 6 1300 ¥ 200 LT 7 LT 1.7 LT 2 LT 5 LT 4

£ QO DN Y

S e N St

LT = Less Than

Duplicate sample and analysis

Lower sensitivity due to delay in anlaysis.
Samples analyzed by NUS Corporation.
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Table 19a
Gamma Spectrometry of Milk
SSES REMP 1984
(Page 1 of 2)
(Results in pCi/e £ 2s)

' Collection
Month Date Station Ba-140 Co-58 Co-60 (Cs-134 Cs-137 fe-59 K-40 La-140 Mn-54 Nb-95 In-65 r-95
July 07/23/84 1282 LT 30 LT 7 LT 7 LT 8 LT 8 LT 20 1240 ¢ 120 LT 10 LT 7 LT 7 LT 20 LY 10
07/23/84 5€1 LT 20 LT 6 LT 6 LT 7 LT 6 LT 10 1290 £ 130 LT 8 LT 6 LT 6 LT 10 LT 10
07/23/84 13€3 LT 10 LY 4 LY 5 LT 4 LT 5 LT 10 1490 £ 150 LT 7 LT 4 LT8 LT 10 LT 8
07/23/84 1061 LT 20 LT 4 LT 5 LT 5 LT 6 L7 10 1080 % 110 LY 8 LT 4 LT 4 LT 10 LT 9
August 08/06/84 1282 LT 20 LT 4 LT 5 LT 4 LT 5 LT 10 1480 % 150 L7 7 LT 5 LT 5 LT 10 LT 10
08/06/84 5E1 LT 30 LT 7 L 7 LY 7 lis L7 10 1360 £+ 140 LT 10 LT 6 LY 7 LY 20 LY 20
08/06/84 13€3 LT 10 LT 4 LY 4 LT 4 LT 4 LT 9 1430 £ 140 LT 6 LT 4 LY 4 LT 9 LT 8
08/06/84 1061 LT 20 LT 4 LT 5 LY 5 LT 4 LT 10 1130 £ 110 LY 7 LT 4 LT 4 LT 10 LT 9
08/06/84 1283 LT 20 LT 5 LT 5 LT 5 LT 5 LT 9 1180 % 120 LT 6 LT 4 LT 4 LT 10 LT 9
08/06/84 6C1 LT 20 LT $ LT 5 LT 6 LT 6 L7.10 1450 £ 150 LT 7 LT 5 LT 5 LT 10 LT 10
08/06/84 10D1 LT 20 LT 6 LT 7 Ly 7 LT 6 LT 10 1530 % 150 LT 9 LT 6 LT 7 LT 10 LT 10
08/06/84 1202 LT 10 LT 4 LY 4 LT 4 LT 4 L7 9 1380 £ 140 LT 5 LT 4 LT 8 LT 10 LT 8
08/21/84 1282 LT 20 LT 6 LT 6 LT 6 LT 6 LT 10 1470 £ 150 LT 8 LT 6 LY 7 LT 10 LT 10
08/21/84 5€1 LT 20 LT S LT 5 LT 4 LT 5 LT 10 1180 £ 120 LT 7 LT 5 LT 5 LT 10 LT 9
08/21/84 13€3 LT 30 Ly 7 LY 7 LY 7 LY 7 LT 10 1430 £ 140 LT 10 LT 7 LT 7 LT 10 LT 10
08/21/84 10G1 LT 20 LT 5 LT 5 LT 6 LT 6 LT 10 2300 % 230 LT 7 LT 5 LT 5 LT 10 LT 10
September 09/03/84 1282 LT 20 LT 6 LY 7 LT 7 LT 7 LT 10 1280 £ 130 LT 8 LT 6 LT 6 L7 10 LT 10
09/03/84 51 . LY 20 LY 4 AT S LY 4 LT 5 LT 10 1330 £ 130 LT 6 LT 4 LT 5 LT 10 LT 9
09/03/84 1363 LT 10 LT 4 LT 5 LT 5 LT 5 L7 9 1390 £ 140 LT 5 LT 4 LT 4 LT 10 LT 10
09/03/84 10G1 LT 10 LT 4 LT 5 LT 4 LT 4 Li 9 1320 £ 130 LY 6 LT 4 LT 4 LT 9 LY 7
09/03/84 1283 LT 10 LT 4 LT 5 LT 4 LT 5 LT 9 1260 + 130 LT 6 LT 4 LT 4 LT 9 LT 8
09/03/84 6C1 LT 20 LY 7 LT 7 LT 8 LT 8 LT 20 1320 £ 130 LT 10 LT 7 LT 7 LT 20 LT 10
09/03/84 1001 LT 20 LT 5 LT 5 LT 5 LT 6 LT 10 1390 £ 140 LT 7 LT § LT 5 LT 10 LT 10
09/03/84 1202 LT 20 L7 4 LY 5 LT 4 LT 5 LT 10 1440 £ 140 LT 7 LT § LT s LT 10 LT 8
09/17/84 1282 LT 30 Ly 7 LT 7 LT 8- LT 8 LT 20 1400 £ 140 LT 10 LT 6 LT 10 LT 20 LT 8
09/17/84 5E1 LT 20 LTS LT 5 LT 5 L6 LT10 1140 + 110 LT 8 LT 5 L7 5 LT 10 LT 10
09/17/84 13€3 LT 30 LT 7 LT 7 LT 8. LT 8 LT 20 1360 £ 140 LT 10 LY 7 LT 7 L1.20 . LT 10

09/17/84 1061 LT 20 LT 4 L7 5 LT 4’ LT s LT 1310 £ 130 LT 7 LT 4 LT 4 LT 10 LT 9

See footnotes at end of table.
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Table 19a
Gamma Spectrometry of Milk
SSES REMP 1984

Page 2 of 2
(Resgltg in pCi/} % 2s)

N

Month Coléection Station Ba-140 Co-58 Co-60 (Cs-134 Cs-137 Fe-59 K-40 La-140 Mn-54  Nb-95 In-65 r-95
ate

October 10/08/84 1282 LT 20 LT 4 LT 4 LT 5 LT 5 LT 9 1500 £ 150 LT 7 LT 4 LT 5 LT 10 LT 9
10/08/84(2) 5E1 LT 20 LT 5 LT 5 LT 5 LT 5 LT 10 1530 & 150 LT 6 LT 4 LT 5 LT 10 LT 9
10/09/84 13€3 LT 30 LT 6 LT 7 LT 7 LY 7 LT 10 1360 £ 140 LT 9 LT 6 LT 6 LT 10 LT 10
10/08/84 1061 LT 20 LT 4 LT 4 LT 4 LT 5 LT 9 1340 & 130 LT 7 LT 4 LT 4 LT 10 LT 8
10/08/84 1283 . LT 20 LY 5 LT S LT 5 LT § LT 5 1360 ¢+ 140 LT s LT 4 LT 5 LT 10 LT 10
10/08/84 6C1 LT 20 LT 4 LT 4§ LT 4 L0 4 LT 10 1440 £ 140 LT 6 LT 4 LT 4 LT 9 LT 8
10/09/84 1001 LY 10 LT 4 LT 4 LT 4 LT 4 LT 9 1260 £ 130 LT 6 LT 3 LT 4 LT 9 LT 8
10/08/84 1202 LT 20 LT 4 LT 5 LT 5 LT 5 LT 9 1300 £ 130 LT 8 LT 4 LT 4 LT 10 LT 8
10/08/84(2) SE1 LT 20 LT 4 LT 5 LT 4 LT 5 LT 9 1400 + 140 LT 6 LT 4 LT 5 LT 9 LT 8
10/22/84 1282 LT 10 LT 4 LT 4 LT 4 LT 4 LT 9 1440 = 140 LT 5 LT 4 LT 4 LT 10 LT 7
10/23/84 5El LT 10 LT 4 LT 4 LT 4 LT 4 LT 9. 1390 + 140 LT 5 LT 4 LT 4 LY 8 LT 7
10/23/84 13€3 , LT 20 LT 6 LT 6 LT 7 LT 6 LT 10 1430 £ 140 LT8 - LT6 LT 7 L7 10 LT 10
10/22/84 1061 LT 30 LY 7 LT 7 LT 7 LT 8 LT 20 1250 £ 130 LT 10 LT 7 LT 7 LT 20 LT 10

November 11/12/84 1282 LT 10 LT 3 LT 3 LT 3 LT 4 LT 8 1490 £ 150 LT 5 LT 3 LT 3 LT 8 LT 7
11/12/84 5E1 LT 10 LT 3 LT 4 LT 4 LT 4 LT 8 1440 £ 140 LT 5 LT 3 LT 4 LT 8 LT 6
11/12/84 13€3 LT 10 LT 4 LT 4 LT 4 LT 4 LT 8 1370 £ 140 LT 5 LT 3 LT 4 LT 8 LT 8
11/12/84 10G1 LT 10 LT 3 LT 3 LT 3 LT 3 LT 7 1210 % 120 LT 5 LT 3 LT 3 LT 7 LT 6
11/13/84 1283 LT 10 LT 3 LT 3 LT 3 LT 3 LT 7 1210 + 120 LT 5 LT 3 LT 3 LT 7 LT 6
11/12/84 6C1 LT 20 LT 5 LT 5 LT 5 LT 5 L7 10 1190 £ 120 LT 8 LT 5 LT 5 LT 10 LT 10
11/12/84 1001 LT 20 LT 4 LT 4 LT 5 LT 5 LT 10 1280 ¢ 130 LT 7 LT 4 LT 5 LT 10 LT 9
11/12/84 1202 LT 20 LT 6 LT 6 LT 6 LT 6 LT 10 1210 £ 120 LT 9 LT 6 LT 6 LT 10 LT 10

December 12/10/84 1282 LT 10 LT 3 LT 4 LT 4 LT 4 LT 9 1220 £ 120 LT 6 LT 3 LT 4 LT 8 LT 8
12/11/84 5€1 LT 10 LT 4 LT 4 LT 4 LT 4 LT 9 1240 £ 120 LT 5 LT 4 LT 4 LT 9 LT 8
12/10/84 13€3 LT 20 LY 7 LT 6 LT 7 LT 6 LT 10 1410 £ 140 LT 9 LT 6 LT 7 LT 10 LT 10
12/10/84 1061 LT 20 LT § LT 5 LT 5 LT 6 LT 10 1210 + 120 LT 8 LT 5 LT 5 LT 10 LT 10
12/10/84 1283 LT 20 LT 4 LT 5 LT 4 LT 5 LT 10 1180 = 120 LT 8 LT 4 LT § LT 10 LT 9
12/10/84 6C1 LT 30 LT 7 LT 7 LT 8 LT 7 LT 10 1420 £ 140 LT 10 LT 7 LT 7 LT 10 LT 10
12/11/84 1001 LT 10 LT 3 LT 4 LT 4 LT 4 LT 9 1380 + 140 LT 6 LT 4 LT 4 LT 8 LT 8
12/10/84 1202 LT 20 LT 4 LT 5 LT 4 LT 4 LT 10 1430 £ 140 LT 6 LT 4 LT 4 LT 9 LT 9

(lI) LT = Lless Than

(2) Duplicate sample and analysis

(3) Lower sensitivity due to delay in analysis.
(4) Samples analyzed by NUS Corporatin,




Table 20
(page 1 of 4)

Iodine - 131 in Milk
SSES REMP 1984
(Results in Units of pCi/1 + 2s)

Month Station Collection Date 1-131 Activity
January 12B2 01/18/84 LT 0.09(1)
(3) 5E1 01/18/84 LT 0.08
13E3 01/17/84 LT 0.13
1061 01/17/84 LT 0.10
1283 01/17/84 LT 0.2
6C1 01/18/84 LT 0.10
1001 ‘ 01/18/84 . LT 0.11
1202 01/17/84 LT 0.18
1282(2) 01/18/84 LT 0.2
February 1282 02/17/84 LT 0.08
(3) 5E1 02/16/84 LT 0.07
- 13E3 02/17/84 LT 0.10
1061 02/16/84 LT 0.11
1283 02/17/84 LT 0.07
6C1 02/16/84 LT 0.10
1001 02/16/84 LT 0.07
1202 02/16/84 LT 0.07
March 1282 03/15/84 LT 0.07
(3) 5E1 03/14/84 LT 0.06
13€3 03/15/84 LT 0.05
1061 03/14/84 LT 0.06
1283 03/14/84 - LT 0.07
6C1 03/14/84 LT 0.06
10D1 03/14/84 LT 0.09
1202 03/14/84 LT 0.06
123%(2) 03/14/84 LT 0.05
6c1(2) 03/14/84 LT 0.04

Note: See footnotes at end of table.

X-92




Table 20
(page 2 of 4)

Iodine - 131 in Milk
SSES REMP 1984
(Results in Units of pCi/1 + 2s)

Month Station Collection Date I-131 Activity
April -8D1(4) 04/01/84 LT 0.15
1282 04/20/84 LT 0.09
(3) 5E1 04/20/84 LT 0.1
13E3 04/20/84 LT 0.10
1061 04/10/84 LT 0.08
1283 04/11/84 LT 0.08
6C1 04/11/84 LT 0.13
1001 04/11/84 LT 0.09
12D2 04/11/84 LT 0.08
1001(2) 04/11/84 LT 0.08
12p2(2) 04/11/84 LT 0.07
1282 04/30/84 LT 0.05
5E1 04/30/84 LT 0.06
13E3 04/30/84 LT 0.05
1061 04/26/84 LT 0.07
May 1282 05/15/84 LT 0.06
(3) 5E1 05/14/84 LT 0.3
13E3 05/15/84 LT 0.08
1061 05/14/84 LT 0.12
1283 05/15/84 LT 0.06
6C1 05/14/84 LT 0.3
1001 05/14/84 LT 0.11
1202 05/14/84 LT 0.07
13e3(2) 05/15/84 LT 0.12
12B2 05/28/84 LT 0.06
5E1 05/28/84 LT 0.06
13E3 05/28/84 LT 0.06
1061 05/28/84 LT 0.06

Note: See footnotes at end of table

X-93



Table 20
(page 3 of 4)

Iodine - 131 in Milk
SSES REMP 1984
(Results in Units of pCi/1 + 2s)

Month . Station Collection Date I-131 Activity
June .+ 1282 06/11/84 LT 0.05
(3) 5E1 06/11/84 LT 0.05

13E3 06/11/84 LT 0.04
10G1 06/11/84 LT 0.05
1283 06/11/84 LT 0.05
6C1 06/11/84 LT 0.05
10D1 06/11/84 LT 0.06
1202 06/11/84 LT 0.05
1061(2) 06/11/84 LT 0.05
ap1 (4) 06/15/84 -ND (5)
1282 06/25/84 LT 0.05
5E1 06/25/84 LT 0.04
13E3 06/25/84 LT 0.04
10G1 06/25/84 LT 0.04
July 12B2 07/09/84 LT 0.11
(3) 5e1 07/09/84 LT 0.12
13E3 07/09/84 LT 0.11
10G1 07/09/84 LT 0.15
1283 07/09/84 LT 0.09
6C1 07/09/84 LT 0.18
10D1 07/09/84 LT 0.08
12D2 07/09/84 LT 0.12
1282 07/23/84 LT 0.07
"BE1 07/23/84 LT 0.08
13E3 07/23/84 LT 0.07
10G1 07/23/84 LT 0.08
Note: See footnotes 3t end of table.

X-94



(Results in Units of pCi/1 * 2s)

Table 20
(page 4 of 4)

Iodine - 131 in Milk
SSES REMP 1984

Month Station Collection Date [-131 Activity
August 1282 08/06/84 LT 0.05
5E1 08/06/84 LT 0.06
13E3 08/06/84 LT 0.06
10G1 08/06/84 LT 0.05
1283 08/06/84 LT 0.05
6C1 08/06/84 LT 0.04
10D1 03/06/84 LT 0.07
1202 08/06/84 LT 0.05
1282(2) 08/06/84 LT 0.05
(1) LT = Less Than
(2) Duplicate sample and analysis
(3) samples analvzed by MUS Cornoration.
34; Goat milk
5) No data

X-95



Table 20a

Iodine ~ 131 in Milk
SSES REMP 1984
(Results in pCi/g £ 2s)

(Page 1 of 2)

Month Station Collection Date I-131 Activity
July 1282 07/23/84 LT 0.1
51 07/23/84 . LT 0.1
13€3 07/23/84 LT 0.1
1061 07/23/84 LT 0.1
August 1282 08/06/84 LT 0.1
. 1283 08/06/84 LT 0.1
12D2 08/06/84 LT 0.1 P
133 - 08/06/84 LT 0.1
1001 08/06/84 LT 0.1
1061 08/06/84 LT 0.1
51 08/06/84 LT 0.1
6C1 08/06/84 LT 0.1
1282 08/21/84 . LT 0.1
5E1 08/21/84 LT 0.1
13E1 ] 08/21/84 LT 0.1
1061 08/21/84 LT 0.1
September 1282 09/03/84 LT 0.2
5E1 09/03/84 LT 0.1
13E3 09/03/84 LT 0.1
10G1 09/03/84 LT 0.1
1283 09/03/84 LT 0.2
6C1 09/03/84 LT 0.2
1001 09/03/84 LT 0.2
1202 09/03/84 LT 0.2
801 (4) 09/03/84 LT 0.2
1282 09/17/84 LT 0.1
5E1 09/17/84 LT 0.2
13€3 09/17/84 LT 0.1
0.1

10G1 . 09/17/84 LT

See footnotes at end of table.
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Table 20a

SSES REMP 1984
(Results in pCi/L % 2s)
(Page 2 of 2)

Iodine - 131 in Milk

" Month Station Collection Date [-131 Activity
October 1282 10/08/84 LT 0.1
5E1 (2) 10/08/84 LT 0.1
13E3 10/08/84 LT 0.1
10G1 10/08/84 LT 0.2
1281 10/08/84 LT 0.2
6C1 10/08/84 LT 0.2
1001 10/08/84 LT 0.1
12D2 10/08/84 LT 0.1
5E1 (2) 10/08/84 LT 0.1
1282 10/22/84 LT 0.09
5E1 10/23/84 LT 0.1
13E3 10/23/84 LT 0.1
10G1 10/22/84 LT 0.1
November 12B2 11/12/84 LT 0.1
51 11/12/84 LT 0.2
13E3 11/12/84 LT 0.2
10G1 11/12/84 LT 0.1
1283 11/13/84 LT 0.1
6C1 11/12/84 LT 0.1
1001 11/12/84 LT 0.1
12D2 11/12/84 LT 0.2
8D1 4 12/08-1 1
December 1282 (4) 42/169g%1 t¥ 8207
5E1 12/10/84 LT 0.1
13€3 12/10/84 LT 0.1
10G1 12/10/84 LT 0.1
1283 12/10/84 LT 0.1
6C1 12/10/84 LT 0.2
1001 12/11/84 LT 0.2
12D2 12/10/84 LT 0.1

(1) LT = Less Than

(2) Duplicate sample and analysis
(3) samples analyzed by NUS Corporat1on

(4) Goat milk
(5) o data

X-97



Table 21

. Garma Spectrometry of Pasture Grass . ‘ ’ .
‘ B SSES REMP 1984 .

{Results in pCi/kg (wet) & 2s)

Collection .
Month Station Date Ba-140 Co-58 Co-60 Cs-134 Cs-137 Fe-59 1-131 K-40 La-140 Mn-54 . Nb-95 In-65 r-95 Be-7

>'<January(4) 15A1 Ns(1) .

© February(4) 15A1  02/16/84 treol2 wrie w2 W 31411 LT40 LT 30 2000 + 200 LT 30 LT18  LT17  LT40 LT 30 7700 + 800
March (4) 15A1 NS . ’
April (4) 15A1 04/25/84 LT 40 LT 13 LT 15 LT 11 L7 13 LT 30 LT 20 3400 + 400 LT 20 LT 12 LT 12 LT 30 LT-20 5300 + 600
May (3) 15A1 05/15/84 LT 40 LT 11 LT 12 LT 10 LT 11 LT 30 LT 20 5200 + 600 LT 17 LT 10 (A § T30 . LT19 1100 + 200
June (4) 15A1 06/12/84 LT 30 LT 12 LT 17 LT 11 LT 13 LT 30 LT 14 5400 + 600 LT 16 LT 12 LT 12 LT 40 LT 20 230 + 50
July(3) (4) 15A1 07/11/84 LT 90 LT 30° LT 40 LT 30 41 + 18 LT 80 LT 40 14,000 + 2000 LT 40 LT 30 LT 30 LT 80 LT 60 3100 * 400
rugust(3) (4)  15A1  08/08/84 LT400 LT 110 LT110 LT 90 LT 100 LT 200 LT 180 35000+ 4000 LT 180 LT 100 LT 100 L7300 LT170 1800 + 500
1) n3 = No Sample
2) LT = Less Than : . . - .
& Units are pCi/kg(dry) + 2s ) . , .

) Samples analyzed by NUS Corporation. -« . "

- " . = - «
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Table 2la
Gamma Spectrometry of Pasture Grass
SSES REMP 1984

(Results in pCi/kg (wet) + 2 s)*

Month Station Colaggglon Ba-140 Co-58  Co-60 Cs-134 Cs-137  Fe-59 I-131 K-40 La-140  Mn-54 Nb-95 In-65 Ir-95 Be-7

July 15A1 07/11/84 LT 100 LT 20 LT 20 LT 20 LT 20 - LT 50 LT 90 45701460 LT 40 LT 20 LT 20 LT 40 LT 40 10801210
Aug. 15A1 08/08/84 LT 70 LT 20 . LT 20 LT 20 LT 30 LT 50 LT 40  5510£550 LT 30 LT 20 LT 20 LT 50 LT 40 5711182
Sept.  15Al 09/04/84 LT 70 LT 20 LT 20 LT 20 LT 20 LT 40 LT 40 50301500 LT 20 LT 20 LT 20 LT 40 LT 40 6891201
Oct. 1541 10/10/84 LT 100 LT 20 LT 10 LT 10 LT 20 LT 40 LT 100 55301550 LT 30 LT 10 LT 20 LT 30 LT 30 3510£350
Nov. 15A1 11/13/84 LT 90 LT 20 LT 20 LT 20 LT 30 LT 40 LT 70  4230:420 LT 30 LT 20 LT 20 LT 40 LT 40 41001410
Dec. 15A1 12/11/84 LT 100 LT 30 LT 30 LT 30 LY 40 LT 70 LT 70 7110%710 LT 50 LT 30 LT 30 LT 70 LT 70 5250£530

All pasture grass samples were analyzed wet due to the need

NS = No Sample
LT = Less than
Results in pCi/kg (Dry) & 2 s.

Samples analyzed by NUS Corporation.

#

for immediate counting.
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Table 22

Gama Spectrometry of Food Products (Fruits and Vegetables)
SSES REMP 1984

(Results in pCi/kg (wet) & 2s)

Collection
Month Type Statfon Date Ba-140  Co-58 Co-60  Cs-134  (Cs-137  Fe-59 I-131 K-40 La-140 Mn-54 Nb-95 In-65 Zr-95 Be-7
June Strawberries 1101 06/15/84 trsofl) Lr1s wr1s LT 13 LT 13 LT 30 LT 20 1400 + 200 LT 30 LT 15 LT 16 LT 30 LT 30 np(2)
(3) Swiss Chard 785  06/27/84 LT 60 LT 20 LT30 LT 18 LT 20 Lrso L7117 4800 + 500 LT 20 LT 20 LT 20 LT 60 LT 40 ND
Lettuce 755  06/27/84 LT 60 LT20 LT20 T2 L7130 LT 50 LT 20 3100 + 400 LT 30 LT 20 LT 20 LT 60 LT 40 | 170 + 90
Spinach 785  06/27/84 LT 50 LT20 LT3 LT2 Ly 20 LT 60 LT 20 6500 * 600 LT 20 LT 30 LT 20 LT 70 LT 40 120 ¥ 90
July Endive 1156  07/25/84 LT 70 LtT20 LT3 LT20 LT 20 LT60 LT 30 4300 + 500 LT 30 LT 20 LT 20 LT 60 LT 40 ND
(3) Lettuce 1156  07/25/84 LT 60 tri1s 719 LM L6 LT 40 LT 30 5000 + 600 LT 40 LT 15 LT 15 LT 40 LT 30 ND
Endive 755  07/24/84 LT 30 LT12 LT10o LYY LT 10 tT20 LT1lo 5300 + 600 LT 15 LT 10 LT 9 LT 20 LT 16 ND
Beans 755 07/24/84 LT 50 tr12 L4 1110 LT 1 LT 30 LT 20 2800 + 300 LT 20 LT 11 LT 12 LT 30 LT 20 ND
Lettuce 755 07/24/84 LT 90 Lr40 LT30 LT30 - LT 30 LT 80 LT 40 4200 *+ 500 LT 30 LT 40 LT 30 LT 90 LT 50 ND
Swiss Chard 785  07/24/84 LT 110 LT30 LY30 LT 30 LT 30 LT 70 LT 60 8700 + 900 LT- 40 LT 30 LT 30 LT 70 LT 50 ND
August  Cabbage 2Bl 08/04/84 LT 30 LT 8 LT 9 Lz LT 8 LT20 LT 14 1600 + 200 L7 12 LT 8 LT 8 LT 19 LT 14 ND
(3) Beans 2Hl  08/04/84 LT 50 T4 WT17 w113 LT 14 LT 30 LT 30 1600 + 200 LT 30 LT 14 LT 14 LT 30 LT 30 KD
Cabbage 1101  08/04/84 LT 40 LtTis T T LT 13 LT 40 LT 20 1500 + 200 LT 20 LT 14 L7 13 LT 30 L7 20 ND
Beans 1101 08/06/84 LT 80 LtT20 LWT30 LT19 LT 20 LT 60 LT 40 2900 + 400 LT 50 LT 20 T 20 LT 60 LT 40 ND. °

(1) U1 = Less ihan

(2) ND = Not Detected

(3) Samples analyzed by HUS Corporation.
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Table 22a
Garma Spectrometry of Food Products (Fruits and Vegetables)
SSES REMP 1984

(Page 1 of 2)
(Results in pCi/kg (wet) £ 2 s)

Collection '
Sample Type Sta. Date Ba-140 Co-58 Co-60 (€s-134 Cs-137 Fe-59 I-131 K-40 La-140 Mn-54 Nb-95 Zn-65 Zr-95 Be-7
July
Green Beans 755 07/24/84 LT 30 LT 9 LT 10 LT 10 LT 10 LT 2 LT 20 22701230 LT 10 LT 10 LT 10 LT 20 LT 20 LT 100
Curled End. 755 07/24/84 LT 50 LT 20 LT 20 LT 20 LT 20 LT 30 LT 30 65104650 LT 20 LT 20 LT 20 LT 40 LT 30 319+119
Pr. Lettuce 755 07/24/84 LT 30 LT 9 LT 9 LT 9 LT 10 LT 20 LT 20 3870%390 LT 10 LT 8 LT 9 LT 20 LT 20 LT 90
Swiss Chard 755 07/24/84 LT 40 LT 10 LT 10 LT 10 LT 10 LT 20 LT 20 72504730 LT 10 LT 10 LT 10 LT 30 LT 20 LT 100
Curled End. 1156 07/25/84 LT 40 LT 10 LT 10 LT 10 LT 10 LT 30 LT 20 4390+440 LT 20 LT 10 LT 10 LT 30 LT 30 182196
Pr. Lettuce 1156 07/25/84 LT 30 LT 7 LT 7 LT 8 LT 8 LT 20 LT 10 25401250 LT 9 LT 7 LT 7 LT 20 LT 20 101155
Swiss Chard 1156 07/25/84 LT 30 LT 8 LT 9 LT 9 LT 8 LT 20 LT 10 60304600 LT 9 LT 8 LT 8 LT 20 LT 20 182162
August
Pr. Cabbage 7S5 08/08/84 LT 30 LT 10 LT 10 LT 10 LT 10 LT 20 LT 20 1800£180. LT 10 LT 10 LT 10 LT 20 LT 20 LT 100
Pr. Cabbage 1156 08/08/84 LT 40 LT 10 LT 10 LT 10 LT 10 LT 20 LT 20 2280+230 LT 10 LT 10 LT 10 LT 20 LT 20 LT 100
Cabbage 1101 08/04/84 LT 80 LT 20 LT 20 LT 20 LT 20 LT 30 LT 50 22804230 LT 30 LT 20 LT 20 LT 30 LT 30 LT 200
Cabbage 2H1 08/04/84 LT 30 LT 7 LT 8 LT 7 LT 8 LT 20 LT 20 26501270 LT 10 LT 7 LT 8 LT 20 LT 20 LT 70
Green Beans 1101 08/06/84 LT 30 LT 9 LT 9 LT 9 LT 10 LT 20 LT 20 1890£190 LT 10 LT 7 LT 9 LT 20 LT 20 LT 80
Green Beans 2H1 08/04/84 LT 40 LT 8 LT 8 LT 9 LT 10 LT 20 LT 20 10701130 LT 10 LT 8 LT 8 LT 20 LT 20 LT 90
Endive 1156 08/21/84 LT 20 LT 7 LT 6 LT 7 LT 8 LT 20 LT 10 2770£280 LT 10 LT 7 LT 7 LT 20 LT 10 263156
Lettuce 1156 08/21/84 LT 20 LT 6 LT 7 LT 7 11.1125.7 LT 20 LT 10 37801380 LT 9 LT 6 LT 7 LT 10 ~ LT 10 480164
Endive 755 08/21/84 LT 30 LT 8 LT 9 LT 8 LT 9 LT 20 LT 20 2090+210 LT 10 LT 8 LT 8 LT 20 LT 20 193168
Potatoes 111 08721/84 LT 30 LT 7 LT 9 LT 9 LT 9 LT 20 LT 10 40301400 LT 10 LT 8 LT 8 LT 20 LT 20 LT 70
Apples 782 08/21/84 LT 30 LT 8 LT 10 LT 8 LT 9 LT 20 LT 20 1200%130 LT 10 LT 8 LT 8 LT 20 LT 20 LT 80
Sweet corn 2H1 08/21/84 LT 20 LT 8 LT 8 LT 9 LT 9 LT 20 LT 10 2990%300 LT 10 LT 8 LT 9 LT 20 LT 20 LT 70
Tomatoes 1101 08/21/84 LT 40 LT 10 LT 10 LT 10 LT 10 LT 20 LT 20 2240+220 LT 10 LT 10 LT 10 LT 20 LT 20 LT 200
Sweet corn 1156 08/21/84 LT 20 LT 7 LT 8 LT 8 LT 8 LT 10 LT 10 24901250 LT 10 L7 7 LT 8 LT 20 LT 10 LT 60
Tomatoes 11S6 08/21/84 LT 20 LT 5 L5 LT 5 LT 5 LT 10 LT 10 21601220 LT 6 LT 5 LT 5 LT 10 LT 10 LT 50
Sweet Corn 755 08/21/84 LT 40 LT 9 LT 10 LT 10 LT 10 LT 20 LT 20 22501230 LT 10 LT 9 LT 10 LT 20 LT 20 LT 90
Tomatoes 785 08/21/84 LT 30 LT 8 LT 8 LT 8 LT 9 LT 20 LT 20 2090210 LT 10 LT 8 LT 9 LT 20 LT 20 LT 80
Sweet Corn 11D1 08/21/84 LT 20 LT 6 LT 6 LT 6. LY 7 LT 10 LT 10 24504250 LT 9 LT 7 LT 7 LT 20 LT 10 LT 60

See footnotes at end of table.



- Table 22a .
Gamma Spectrometry of Food Products (Fruits and Vegetables)
; SSES REMP 1984
(Page 2 of 2)

(Results in pCi/kg (wet) £ 2 s)

Collection . .
Sample Type Sta. Date  Ba-140  Co-58  Co-60 (Cs-134 Cs-137  Fe-59  _I-131 K-40 La-140  Mn-54 Nb-95 Zn-65 2r-95 Be-7

September

Potatoes 755  09/13/84 LT 20 LT 6 LT 8 LY 7 LT 7 LT 20 LT 10 44701450 LT 10 LT 7 Ly 7 LT 20 LT 10 LT 60

Potatoes 11S6 09/12/84 LT 30 LT 8 LT 9 LT 8 LT 9 LT 20 LT 10 40702410 LT 9 LT 8 LT 8 LT 20 LT 20 LT 70
3< Pr. Cabbage 7S5 09/18/84 LT 30 LT 9 LT 9 LT 9 LT 9 LT 20 LT 20 2580£260 LT 10 LT 8 LT 8 LT 20 LT 20 LT 80
—s Pr. Cabbage 1156 09/18/84 LT 40 LT 9 LT 10 LT 10 LT 10 LT 20 LT 20 2270£230 LT 10 LT 9 LT 10 LT 20 LT 20 LT 100
§3 Swiss Chard 1156 09/18/84 LT 80 LT 20 LT 20 LT 20 LT 20 LT 40 LT 50 45301290 LT 30 LT 20 LT 20 LT 40 LT 40 LT 200

Pot atoes 2H1 09/18/84 LT 20 LT 7 LT 8 LT 7 LY 7 LT 20 LT 10 45401450 LT 8 LT 7 LT 60 LT 20 LT 10 LT 60

October u

Spinach 755 10/09/84 LT 100 LT 20 LT 20 LT 20 LT 20 LT 50 LT 90 15700£1600 LT 30 LT 20 LT 20 LT 50 LT 40 5671166

Spinach 1156 10/09/84 LT 100 LT 20 LT 20 LT 20 LT 20 LT 60 LT 100 16700£1700 LT 50 LT 20 LT 20 LT 50 LT 40 4441154

Swiss Chard 7S5 10/09/84 LT 100 LT 20 LT 20 LT 20 LT 20 LT 50 LT 100 105001100 LT 50 LT 20 LT 20 LT 50 LT 40 3261179
Collards 1156 10/09/84 LT 90 LT 10 LT 10 LT 10 LT 10 LT 30 LT 80 46001460 LT 30 LT 10 LT 10 LT 30 LT 30 LT 100,
Honey 782 10/10/84 LT 50 LT 9 LT 9 LT 9 68.7£10.6 LT -20 LT 40 15701160 LT 20 LT 20 LT 10 LT 20 LT 20 LT 80

Mac. Apples 782 10/10/84 LT 70 LT 10 LT 10 LT 10 LT 10 LT 20 LT 60 797£123 LT 30 LT 10 LT 10 LT 20 LT 20 LT 100
Cort. Apples 782 10/10/84 LT 70 LT 10 LT 10 LT 10 LT 10 LT 20 LT 70 10804160 LT 30 LT 10 LT 10 LT 20 LT 20 LT 100
Cort. Apples 1281 10/10/84 LT 70 LT 10 LT 10 LT 9 LT 10 LT 20 LT 50 8541109 LT 30 LT 9 LT 10 LT 20 LT 20 LT 100

Less Than”
Not Detected

(1) LT
(2) o

(3) Samples analyzed by NUS Corporation.
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Table 23

Gamma Spectrometry of Algae
_SSES.REMP-1984

(Results in pCi/g (dry) % 2s)

—_ A r—— ————

Collection
Month  Station Perfod  Ba-140  Co-58  Co-60  Cs-13¢  Cs-137  Fe-59  I-131 K-40 La-140  Mn-54  Nb-95  Zn-65  2r-95 Be-7
June  AGl  05/03-06/11/83 tr7o(l) LT20 W20 Lr20 LT20 LT40 LT30 3904180  LT30 LT20 LT20 LTS Lra (2
(3) AG2  05/03-06/11/84 T30 LT10 LT12 L19 11 LT20 LT16 390 %90 LT1S (710 LT10 (T30 LT18 M
A3 05/03-06/11/84 (T4 T14 LT16 LT1S LT15S T30 (T20 320%140 LT30 U714 LT14 LT30 LT20 AD
AGd  05/03-06/11/84 IT40 (T14 LT16 7.4 IT13 (T30 LT17 430%120 (T30 LT13 LT13 LT3 LT20 KD
AGS  05/03-06/11/84 {T200 LT70 LT% LT8 LT70 LT1s0 LT8 LT 900 IT120 LT70 LT70 LT150 L7130 KD
AGE  05/03-06/11/84 IT5 LT20 T20 LT20 LT20 LT4 (130 L7300 T30 720 (T19 (T40 LT40 AD
Jily AG1  06/11-07/09/84 T8 T2 W2 W2 1.8+411 U5 T4 250 + 30 7 s W19 w2 5 T4  S8+1
(3) AG2  06/11-07/09/88 e T2 Tz U2 LT 2 ra U2 220 ¥ 30 73 7 2 72 UT5 T4 46710
22 06/11-07/08/88 IT6 LTz T2 T2 0.91+079 LT5 D ND iT 2 72 T2 T5 74 6471l
G 3 (4) -
A5, A6 (5)
August AG3  07/09-08/06/83 T30 7 I8  LT6 LT 6 IT15 719 LT 110 20 17 T7 W16 LT12° 69+36
(3) AG4  07/09-08/06/84 tTl6 T4 T4 (14 LT 4 710 LT 9 180 + 40 710 75 T4 L1100 (57 11020
AGS  06/11-08/06/83 120 LT6 LT6 L6 LT 6 12 W12 170% 50 (113 (Ts T6 T4 11 733
fE6 Us/i1-ga/0e/as 13 T4 LT84 T4 tra IT9 7 150 % 40 LT 9 LT 4 T4 LT9 UT6 26715
AG2 4) ’

1) LT = Less Than

2) ND = Not Detected

(3) Samples analyzed by NUS Corporation.
4) Sample missing; not collected.

5} o sample; high river level.

6) Last sample for year.




Table 23a

Gamma Spectrometry of Algae

SSES REMP 1984

(Results in pCi/kg (dry) £ 2 s)

Collection .
Month Station Period Ba-140 Co-58 Co-60 Cs-134 (Cs-137 Fe-59 I-131 K-40 La-140  Mn-54 Nb-95 In-65  Ir-95 Be-7
Sept.AG] 8/06-09/09/84 LT 900 LT 200 LT 300 LT 300 LY 300 LT 600 LT 500 25600£4200 LT 400 LT 300 LT 300 LT 600 LT 600 3890:1690
AG2 8/06-09/09/84 LT 600 LT 200 LT 200 LT 200 366%182 LT 400 1390:370 23300£2700 LT 400 LT 200 LT 200 LT 500 LT 400 4200£1500
AG3 8/06-09/09/84 LT 1000 LT 300 LT 400 LT 300 LT 300 LT 700 " LT:600 1780084400 LT 600 LT 300 LY 300 LT 600 LT 600 4860+2090
AG4 8/06-09/09/84 LT 600 LT 200 LT 200 LT 200 LT 200 LT 400 6841288 17200£2700 LT 300 LT 200 LT 200 LT 400 LT 400 32101310
AG5 8/06-09/10/84 LT 700 LT 200 LT 300 LT 200 419492 LT 500 743310 113002800 LT 300 LT 200 LY 200 LT 500 LT7.500 311011460
AG6 8/06-09/10/84 LT 600 LT 200 LT 200 LT 200 LT 200 LT 400 LT 400 101002400 LT 300 LT 200 LT 200 LT 500 LT 400 LT 20000
AGl 9/09-09/24/84 LT 600 LT 200 LT 300 LT 200 LT 200 LT 500 LT 400 19300£3000 LT 400 LT 200 LY 200 LT S00 LT 400 447011690
AG2 9/09-09/24/84 LT 600 LT 200 LT 200 LT 200 LT 200 LT 400 431%234 19700£2500 LT 300 LT 200 LT 200 LT 400 LT 300 3290:1380
AG3 9/09-09/24/84 LT 600 LT 200 LT 200 LT 200 LT 200 LT 400 LT 300 249003100 LT 300 LT 200 LT 200 LT 500 LT 300 3720tl123
AG4 9/09-09/24/84 LT 600 LT 100 LT 200 LY 200 LT 200 LT 400 LT 300 24500t+2800 LT 300 LT 200 LT 200 LT 400 LT 400 .3010£1290
3< Oct. AG1L 9/24-10/07/84 LT 700 LT 200 LT 300 LT 200 512¢199 LT 300 LT 400 24400£3100 LT 400 LT 200 LY 200 LT S00 LT 500 7640:1640
— AG2 9/24-10/07/84 LT 500 LT 100 LT 200 LT 100 262+147 LT 300 1470:240 17600£2000 LT 200 LT 100 LT 100 LT 300 LT 300 6720£1050
I AG3 9/24-10/07/84 LT 500 LT 200 LY 200 LT 200 LT 200 LT 400 1690£340 23300:2800 LT 300 LT 200 LT 200 LT 400 LT 400 10300:1500
AG4 9/24-10/07/84 LT 700 LT 200 LY 300 LT 200 LT 200 LT 400 1830£360 214002600 LT 300 LT 200 LT 200 LT 500 LT 400 11100£1700
AGS 9/10-10/08/84(6) LT 400 LT 100 LT 200 LT 200 LT 200 LT 300 LT 300 8710£2010 LT 200 LT 100 LT 100 LT 300 LT 300 LT 1000
AG6 9/10-10/08/84(6) LT 400 LT 100 LT 100 LT 100 LT 100 LT 300 LT 200 10900£1600 LT 200 LT 100 LT 100 LT 300 LT 200 LT 900
AGl 10/07-10/22/84&6} LT 900 LT 200 LT 200 LT 300 5333213 LT 500 LT 500 17200#3100 LT 400 LT 200 LT 300 LT 600 LT 500 8780£2240
AG2Z 10/07-10/22/84(6) LT 700 LT 200 LT 300 LT 200 LT 200 LT 500 LT 500 22200£3000 LT 400 LT 200 LT 200 LT 500 LT 500 8630£1930
AG3 .10/07-10/22/84 LT 900 LT 300 LT 400 LT 300 LT 360 LT 500 1440+400 19300£2900 LT 400 LT 200 LT 300 LT 600 LT 500 45101760
AG4 10/07-10/22/84 LT 600 LT 200 LT 300 LT 200 367+169 LT 400 2090360 18000:2700 LT 300 LT 200 LT 200 LT 400 LT 400 63401380
Nov. AG3 10/22-11/12/84 LT 900 LT 200 LT 200 LT 300 LT 300 LT S00 LT 500 22200£3100 LT 500 LT 300 LT 300 LT 500 LT 500 9130£2070
AG4 10/22-11/12/84 LT 600 LT 200 LT 300 LT 200 LT 300 LT 600 LT 300 24700£2800 LT 400 LT 200 LT 200 LT 500 LT 400 63101360
Dec. AG3 11/12-12/10/84 LT 600 LT 200 LT 200 LT 200 LT 200 LT 400 5161277 1370082700 LT 300 LY 200 LY 200 LT 400 LT 400 55401460
AGA 11/12-12/10/84 LT 500 LT 100 LT 200- LT 200 LY 200 LT 300 LY 300 17600£2100 LT 300 LT 100 LT 200 LT 300 LT 300 5110£1180
AG3 12/10-01/07/85 LT 700 LT 200 LT 300 LT 300 LT 200 LT 400 LY 400 16300£2800 LT 300 LT 200 LT 200 LT 400 LT 400 6920+1850
AG4 12/10-01/07/85 LT 600 LT 200 LT 200 LT 200 LY 200 LT 400 LT 300 18100£2900 LT 300 LT 200 LT 200 LT 400 LT 400 6830£1520
(1) L1 =Less Than
22; ND = Not Detected
3) Samples analyzed by NUS Corporation,
(4) Sample missing; not collected.
‘(5) No sample; high river level.
(6) Last sample for year.
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Table 24

Gamma Spectrometry of Gaﬁe, Poultry, and Eggs
SSES REMP 1984

(Results in pCi/kg (wet) & 2 s)

Sample Collection .
Month Type Sta  Date .Ba-140 Co-58 Co-60  Cs-134 C(Cs-137  Fe-59  I-131  K-40 La-140 Mn-54  Nb-95  ZIn-65 Ir-95  Be-7
Sept.Deer  2A  09/25/84 LT 100 LT 20 LT 10 LT 10 540854 LT 40 wLT 200 3110#310 LT 60 LT10 LT 20 LT 30 LT 30 '* LT 200
Oct. Squirrel 2A  10/20/84 LT 70 LT 10 LT 10 L7 10 1380#140 LT 30 LT 50 3670+370 LT 20 LT10 LT10 LT30 LT30 LT 200
Eggs 1281 10/23/84 LT 40 LT 9 LT 9 LT10 LT40 LT20 LT 10 1020#100 LT 10 LT 9 LtT10 Lr20 179 LT 80
Chicken 1281 10/23/84 LT 30 LT 8 LT 8 LT 8 LT 9 LT 20 LT 20 28101280 L7 10 LT 7 LT 8 LT 20 LT 20 LT 70
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Table 25

Gamma Spectrometry of Soil and Vegetation
SSES REMP 1984

(Results in pCi/kg (dry) £ 2 s)
(Page 1 of 2)

Collection i

Sta. Date Ba-140 Co-58 Co-60 Cs-134 (Cs-137 Fe-59 [-131 K-40 Ra-226 Mn-54 Th-228 In-65 Ir-95 Be-7

254 Veg. 08/20/84 LT 900 LT 90 LT 70 LT 80 LT 90 LT 200 LT 1000 31800+3200 LT 2000 LT 80 LT 200 LT 200 LT 200 515011046
Top 08/20/84 LT 700 LT 70 LT 60 LT 70 119159 LT 200 LT 700 10100:£1000 LT 1000 LT 60 78579 LT 100 LT 200- LT 600
Bot. 08/20/84 LT 500 LT 50 LT 30 LT 50 137#43 LT 100 LT 500 12600£1300 9401218 LT 40 1040+100 LT 80 LT 100 LT 400

585 Veg. 08/20/84 LT 600 LT 60 LT 50 LT 50 LT 60 LT 200 LT 700 240004£2400 LT 1000 LT 50 LT 100 LT 100 LT 100 8330830
Top 08/20/84 LT 700 LT 60 LT 50 LT 60 229157 LT 200 LT 700 92301940 2070£910 LT 60 1020£100 LT 100 LT 200 LT 600
Bot. 08/20/84 LT 400 LT 50 LT 30 LT 40 246£45 LT 100 LT 500 9810£980 1840670 LT 40 1120:110 LT 100 LT 100 LT 400

1154  Veg. 08/21/84 LT 700 LT 80 LT 70 LT 60 LT 70 LT 200 LT 800 17700£1800 LT 1000 LT 60 LT 100 LT 100 LT 100 50801780
Top 08/21/84 LT 400 LT 30 LT 30 LT 30 596:60 LT 90 LT 500 87601880 10401570 LT 30 70470 LT 70 LT 100 LT 400
Bot. 08/21/84 " LT 500 LT 40 LT 30 LT 40 409:47 LT 100 LT 500 93404930 1290£540 LT 40 645465 LT 80 LT 100 LT 400

1554  Veg. 08/20/84 LT 500 LT 50 LT 50 LT 50 LT 50 LT 100 LT 600 140001400 LT 1000 LT 50 LT 100 LT 100 LT 100 83101830
Top 08/20/84 LT 700 LT 70 LT 50 LT 70 146459 LT 200 LT 800 12200:+1200 2190+850 LT 60 1460£150 LT 100 LT 200 LT 600
Bot. 08/20/84 LT 500 LT 50 LT 40 LT 50 109425 LT 100 LT 600 12900£1300 24601580 LT 40 946195 LT 90 LT 100 LT 400

982 Veg. 08/21/84 LT 1000 LT 100 LT 100 LT 100 LT 100 LT 300 LT 1000 21700£2200 LT 2000 LT 100 LT 200 LT 300 LT 300 101001200
Top. 08/21/84 LT 600 LT 60 LT 50 LT 60 66871 LT 100 LT 700 95501960 1760£840 LT 50 784178 LT 100 LT 100 LT 600
Bot. 08/21/84 LT 200 LT 30 LT 30 LT 30 269£37 LT 80 LT 400 88401880 14804530 LT 30 725873 LT 80 LT 100 LT 300
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Table 25

Gamma Spectrometry of Soil and Vegetation
SSES REMP 1984

(Results in pCi/kg (dry) £ 2 s)

(Page 2 of 2)

Collection

Sta. Date Ba-140 Co-58 Co-60 (Cs-134 (s-137 Fe-59 I-131 K-40 Ra-226 Mn-54 Th-228 In-65. ZIr-95 Be-7

104 Veg. 08/20/84 LT 600 LT 60 LT 60 LT 50 LT 60 LT 200 LT 700 9170%920 LT 900 LT 50 LT 80 LT 100 LT 100 2900£600
Top 08/20/84 LT 1000 LT 100 LT 80 LT 100 151#81 LT 300 LT 1000 11300£1200 LT 900 LT 70 527480 LT 200 LT 300 LY 900
@ot. 08/20/84 LT 500 LT 40 LT 30 LT 50 189143 LT 100 LT 600 99701000 20301630 LT 40 1400140 LT 90 LT 100 LT 400

302 Veg. 08/20/84 LT 2000 LT 200 LT 200 LT 200 LT 200 LT 500 LT 2000 5140015190 LT 3000 LT 200 LT 300 LT 400 LT 400 141001900
Top. 08/20/84 LT 600 LT 50 LT 40 LT 60 987199 LT 100 LT 700 10300£1000 2840£770 LT 50 1930£190 LT 100 LT 100 LT 500
Bot. 08/20/84 LT 600 LT 50 LT 30 LT 50  390#47 LT 100 LT 700 10500£1100 3590£720 LT 40 20604210 LT 100 LT 100 LT 500

1262 Veq. 08/20/84 LT 500 LT 50 LT 40 LT 50 LT 50 LT 100 LT 600 124001200 LT 800 LT 40 LT 80 LT 100 LT 100 75701760
Top 08/20/84 LT 400 LT 30 LT 20 LT 30 215#33 LT 90 LT 500 1100011100 18201510 LT 30 930493 LT 70 LT 90 LT 400
Bot. 08/20/84 LT 500 LT 50 LT 40 LT 40 249$38 LT 100 LT 600 10600£1100 16101560 LT 40 851485 LT 100 LT 100 LT 400

7G1 Veg. 08/20/84 LT 900 LT 90 LT 100 LT 80 LT 90 LT 300 LT 1000 2140042100 LT 2000 LT 80 LT 200 LT 200 LT 200 53001960
Top 08/20/84 LT 500 LT 50 LT 40 LT 50 1380£140 LT 100 LT 700 92801930 12504620 LT 40 1160£120 LT 90 LT 100 LT 500
Bot. 08/20/84 LT 600 LT 60 LT 40 LT 50 633453 LT 100 LT 800 9200:920 17504540 LT 50 1020£100 LT 90 LT 100 LT 600

1263 Veg. 08/20/84 LY 1000 LT 100 LT 80 LT 90 .LT 100 LT 300 LT 1000 12500£1300 LT 2000 LT 80 LT 200 LT 200 LT 200 17200£1700
Top 08/20/84 LT 400 LT 30 LT 20 LT 300 168%29 LT 80" LT 400 9980%1000 25501520 LT 30 14201140 LT 70 LT 80 LT 300
Bot. 08/20/84 LY 1000 LT 80 - LT 70 LT 80 LT 90 LT 200 LT 900 1290£1300 1630£810 LT 70 1140£110 LT 200 LT 200 LT 800




TABLE 26
SUMMARY OF DATA FOR THE SSES OPERATIONAL RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM - 1984

Name of Facility: Susquehanna Steam Electric Station
Location of Facility: Luzerne County, Pennsylvania

Reporting Period: 31 December 1983 to January 8, 1985
(Page 1 of 12) .

ANALYSIS AND LOWER LIMIT NUMBER OF
MEDIUM OR PATHWAY TOTAL NUMBER OF ALL INDICATOR LOCATIONS LOCATION WITH HIGHEST MEAN CONTROL LOCATION NONROUTINE
SAMPLED OF ANALYSES DETECTION NMEAN (T) ‘ * NAME PEAN(£)(2) MEAN(F)(2) REPORTED
(UNIT OF MEASUREMENT) PERFORMED (LLD) (1) (RANGE) DISTANCE AND DIRECTION (RANGE) {RANGE) MEASUREMENTS
Direct Radiation L0 262 - 0.21(234/234) Station 11S3 0.27(4/4) 0.21(28/28) 0
mR/day (0.14-0.34) 0.3 miles SW (0.18-0.34) (0.16-0.27)
n Fish Gamma Spec 17
E; (pCi/kg (wet)) K-40 - 3480(11/11) Station L-T-A-W 3660(4/4) 3360(6/6) 0
o (2300-4600) On site ENE (3460-3900) - (2810-4000)
Cs-134 130 LLD LLD
Cs-137 150 LLo ) LLD
Co-58 - 130 LLD LLD
Co-60 130 LLD LLD
fe-59 260 LLo LLo
Mn-54 130 LLo LLD
n-65 260 LLD LLD
r'd
Gross Beta 17 3710(11/11) Station L-T-A-W 4400(4/4) 2200(6/6) 0
(1400-6300) On site ENE (2700-6300) (1000-3600)

Note: See footnotes at end of table.




TABLE 26
SUMMARY OF DATA FOR.‘THE SSES OPERATIONAL RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM - 1984

Name of Facility: Susquehanna Steam Electric Station
Location of Facility: Luzerne County, Pennsylvania

Reporting Period: 31 December 1983 to January 8, 1985
(Page 2 of 12) .

60L1-X

ANALYSTS AND LOWER LIMIT NUMBER OF
MEDIUM OR PATHWAY TOTAL NUMBER OF ALL INDICATOR LOCATIONS  LOCATION WITH HIGHEST MEAN CONTROL LOCATION  NONROUTINE
SAMPLED OF ANALYSES DETECTION VEAN () NAFE FEAN()(2) MEAN(f)(2)  REPORTED
(UNIT OF MEASUREMENT)_ PERFORMED (LLD) (1) (RANGE) DISTANCE AND DIRECTION (RANGE) (RANGE) MEASUREMENTS
Sediment Gamma Spec 13 -
(pCi/kg (dry)) K-40 8800(9/9) Station LTAW 12300(2/2) 10300(4/4) 0
(5800-12600) On Site ENE (12000-12600) (7500-11500)
Ac-228 - 790(5/9) Station 2F 890(1/2) 880(2/4 )
' (700-860) 6.4 miles NNE - (860-890)
Bi-212 - 1000(1/9) Station LTAHW 1000(1/2) LLD
- On Site ENE -
Bi-214 - 810(5/9) Station LTAMW 1200(1/2) 790(2/4)
(520-1200) on Site ENE - (750-820)
Cs-137 180 125(3/9) Station 11C 160(1/2) 87(2/4)
(78-160) 2.6 miles SW - (76-98)
Pb-212 - 670(5/9) Station LTAW 890(1/2) 740(2/4)
(540-890) on Site ENE - (640-840)
Pb-214 - 774(5/9) Station 12F 1000(1/2) 800(2/4)
(580-1000) 6.9 miles WSW - (690-910)
Ra-226 - 1140(8/9) Station LTAHW 1610(2/2) 1410(4/4)
(610-2110) On Site ENE (1100-2110)  (700-2080)
T1-208 - 860(5/9) Station 12F 1100(1/1) 845(2/4)
(630-1100) On Site ENE - (780-910)
Th-228 - 1190(4/9) Station 11C 1380(1/2) 1300(2/4)
(802-1600) 2.6 miles SW - (1290-1380)
Gross Alpha 13 - 8530(7/9) Station LTAW 13000(1/2) 10580(4/4) 0
(4800-13000) On Site ENE - (6600-14000)
Gross Beta 13 - 19700(9/9) Station 11C 27000(2/2) 20500(4/4)

Note: See footnotes at end of table,

{13000-40000)

2.6 miles SW

(14000-40000)

(15000-27000)
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TABLE 26

SUMMARY OF DATA FOR THE SSES OPERATIONAL RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM - 1984

Name of Facility: Susquehanna Steam Electric Station
Location of Facility: Luzerne County, Pennsylvania

Reporting Period: 31 December 1983 to January 8, 1985
(Page 3 of 12)

ANALYSIS AND  LOWER LIMIT

MEDIUM OR PATHWAY TOTAL NUMBER (13 ALL INDICATOR LOCATIONS LOCATION WITH HIGHEST MEAN CONTROL LOCATION
SAMPLED OF ANALYSES  DETECTION MEAN (f) NAME MEAN(F)(2) MEAN(£)(2)
(UNIT OF MEASUREMENT) PERFORMED (LLD) (1) {RANGE) DISTANCE AND DIRECTION (RANGE (RANGE) MEASUREMENTS
Surface Water Gamma Spec 144
(pCi/g) Ba-140 60 LLD LLD
Co-58 15 LLD LLo
Co-60 15 LLo LLD
Cs=-134 15 LLD LLD
Cs-137 18 : LLo LLD
Fe-59 30 LLD LLD
K-40 - LLD LLD
La-140 15 LLD LLD
Mn-54 15 2.0(1/76) Station 6S7 2.0(1/12) LLD
- Discharge -
Nb-95 15 LLD LLD
In-65 30 LLD LLD
Zr-95 30 LLD ) LLD
I-131 227 1.0 0.26(12/118 Station 6S7 0.26(11/51) 0.22(10/109
(0.037-0.77 Discharge (0.045-0.77) (0.043-0.41
Gross Alpha 148* - 2.5(17/80) Station 6S7 4.1(4/13 2.0(14/68)
(1.2-6.5) Discharge (1.3-6.5 (1.1-4.7)
Gross Beta 148 4 4.6(75/80) Station 105 9.4(13/13) 4.8(63/68)
(1.4-13) 3.9 miles N (3.6-17) (1.0-17)
Tritium _ - 147 2000 315(46/82) Station 6S7 710(11/12) 212(32/65)
(68-2200) Discharge (90-2200) . (64-1600)

Note:

* One gross alpha result from station 12H1 with the result of 22 pCi/liter was excluded from this table
due to poor counting statistics. .

See footnotes at end of table.
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TABLE 26
SUMMARY OF DATA FOR THE SSES OPERATIONAL RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM - 1984

Name of Facility: Susquehanna Steam Electric Station
Location of Facility: Luzerne County, Pennsylvaqié

Reporting Period: 31 December 1983 to January 8, 1985
(Page 4 of 12)

ANALYSTS AND  LOWER LIMIT 3 NUMBER OF
MEDIUM OR PATHWAY TOTAL NUMBER  OF ALL INDICATOR LOCATIONS  LOCATION WITH HIGHEST MEAN CONTROL LOCATION  NONROUTINE
SAMPLED OF ANALYSES  DETECTION FEAN (F) —NANE FEAN(f)(2) MEAN(f)(2)  REPORTED
(UNIT OF MEASUREMENT) PERFORMED  (LLD) (1) (RANGE) DISTANCE AND DIRECTION (RANGE) (RANGE) MEASUREMENTS
HWell Water Gamma Spec 99 .
(pCi/£) Ba-140 60 LLD LLD 0
Co-58 15 LLD LLD
Co-60 15 LLD LLD
- Cs-134 15 LLD LLD
Cs-137 18 Lo - LLD
Fe-59 30 LLD LLD
K-40 " LLD LLD
La-140 - 15 LLD o -
Mn-54 15 LLD LLD
Nb-95 15 LLD LLD
In-65 30 LLD LLD
2r-95 30 LLD ) LLD
Gross Alpha 99 - 1.5(10-85 Station 452 3.5(1/13) 2.7(1/14) 0
. (0.72-3.5 0.5 miles ENE - -
6ross Beta 99 - 2.7(53/85) Station 15A4 4.5(13/13) 1.9(10-14) 0
" (1.1-6.4) 0.9 miles NW (3.3-6.2) (1.5-2.6)
Tritivm 99 2000 145(41/85) Station 12F3 260(7/14) 260(7/14) 0
(55-470) 5.2 miles WSW (85-840) (85-840)

Note: See footnotes at end of table.
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TABLE 26

SUMMARY OF DATA FOR THE SSES OPERATIONAL RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM - 1984

Name of Facility: Susquehanna Steam Electric Station

Location of Facility:

Reporting Period:

(Page 5 of 12)

Luzerne County, Pennsylvania

31 December 1983 to January 8, 1985

ANALYSIS AND LOWER LIMIT NUMBER OF
MEDIUM OR PATHWAY TOTAL NUMBER OF ALL INDICATOR LOCATIONS LOCATION WITH HIGHEST MEAN CONTROL LOCATION NONROUTINE
SAMPLED OF ANALYSES DETECTION MEAN (1) NAKME FEAN(£)(2) MEAN(f)(2) REPORTED
(UNIT OF MEASUREMENT) PERFORMED (LLD) (1) (RANGE) DISTANCE AND DIRECTION (RANGE) (RANGE) MEASUREMENTS
Potable Water Gamma Spec 40
(pCi/2) Ba-140 60 LLD Only Indicator 0
. Stations sampled
€o-58 15 LLD for this
medium,
Co-60 15 LLD
Cs-134 15 LLD
Cs~137 18 LLD
Fe-59 30 LLD
K-40 - LLD
La-140 15 LLO
Mn-54 15 LLD
Nb-95 15 LLo
In-65 30 LLD
Ir-95 30 LLo
[-131 124 *1.0 0.18(10/110) Station 12H2 Raw 0.18(10/110) 0
{0.037-0.50) 26 miles WSW (0.037-0.50)
Gross Alpha 40 - 2.6&6/26) Station 12H2 Raw 3.3;3/13} 0
(0.95-5.6) 26 miles WSW (1.7-5.6
Gross Beta 40 - 3.9(22/26) Station 12H2, Raw 4.2(12/14) 0
(1.3-12) 26 miles WSW (2.1-9.3)
Tritium 38 2000 220(15/25) Station 12H2 Treated 220(15/25) 0
{54-710) 26 miles WSW (54-710)

Control drinking water stations are the same as the surface water control stations,

facilities.

Note:

See footnotes at end-of table.

This is because there are no public upstream drinking water




TABLE 26
SUMMARY OF DATA FOR THE SSES OPERATIONAL RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM - 1984
Name of Facility: Susquehanna Steam Electric Station
Location of Facility: Luzerne County, Pennsylvania
Reporting Period: 31 December 1983 to January 8, 1985
(Page 6 of 12)
~ ANALYSIS AND LOWER LIMIT NUMBER OF
MEDIUM OR PATHWAY ~  TOTAL NUMBER oF ALL INDICATOR LOCATIONS LOCATION WITH HIGHEST MEAN CONTROL LOCATION NONROUTINE
SAMPLED OF ANALYSES  DETECTION MEAN (T) NANME MEAN(F)(2) MEAN(F)(2) REPORTED
(UNIT OF MEASUREMENT) PERFORMED (LLD) (1) (RANGE) DISTANCE AND DIRECTION (RANGE) (RANGE) MEASUREMENTS
Precipitation Gross Alpha 51 - 0.85(20/41 Station 12€1 1.5(1/4) 1.0(6/10) 0
(pCi/2) (0.49-1.5) 4.7 miles WSHW - (0.53-1.8)
Gross Beta 51 - 3.5(40/41) Station 761 4.5(5/5) 4.5(10/10) 0
(1.4-7.2) 14 miles SE (3.1-6.5) (2.8-7.4)
| Tritium 51 2000 150(20/41) Station 12G1 710(4/5) 530(6/10) 0
; (55-590) 15 miles WSW (100-2500) (100-2500)
| < Gamma Spec 51
., Be-7 - 27(13/41) Station 12G1 41(2/5) 38(4/10) 0
—_ (14-52) 15 miles NSW (29-53) (26-53)
w
Ba-140 60 LLD LLO
Co-58 15 LLD LLD
Co-60 15 LLD LLD
Cs-134 15 LLD Lo
Cs-137 18 LLD LLD
Fe-59 30 LLD LLD
K-40 - LLD LLD
La-140 15 - LLD LLD
Nb-95 15 LLD LLD
In-65 30 LLD LLD
Ir-95 30 LLO LLD
Mn-54 15 LLD LLD
Note: See footnotes at end of table,
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TABLE 26

SUMMARY OF DATA FOR THE SSES OPERATIONAL RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM - 1984

Name of Facility: Susquehanna Steam Electric Station

Location of Facility: Luzerne County, Pennsylvania

Reporting Period:

31 December 1983 to January 8, 1985
(Page 7 of 12) .

NUMBER OF

j ANALYSIS AND LOWER LIMIT .
MEOIUM OR PATHWAY TOTAL NUMBER OF ALL INDICATOR LOCATIONS LOCATION WITH HIGHEST MEAN CONTROL LOCATION NONROUTINE
SAMPLED OF ANALYSES  DETECTION MEAN (f) NAME MEAN(f)(2) MEAN(F)(2) REPORTED
(UNIT OF MEASUREMENT) PERFORMED (LLD) (1) (RANGE) DISTANCE AND DIRECTION (RANGE) {RANGE) MEASUREMENTS
Air Particulates Gamma Spec 44
(E-03 pCi/m3) Be-7 - 63(32/32) Station 301 81(4/4) 64(12/12) 0
7 (40-177) 3.4 miles NE (40-177) (54-83)

Ce-144 - LLD LLo

Cs-134 50 LLD LLD

Cs-137 60 LLD LLD

Nb-95 - LLD LLD

r-95 - LLD LLD

K-40 - LLD LLD

Gross Alpha 44 - 4.0(32/32) Station 7H1 4.7(4/4) 4.2(12/12) 0

(1.4-7.9) 47 miles SE (2.6-7.2) (2.2-7.2)
Gross Beta 570 10 14.51(412/416) Station 7H1 14.40(53/53)  13.95(153-154) 0
(2.2-46.0) 47 miles SE (11.0-33.0) (2.1-33.0)

Air lodine 1-131 571 0.07 LLD LLD 0
(pCi/m3)
Milk I-131 147 1.0 LLD LLD 0
(pCi/2)

Gamma Spec 145

. Ba-140 15 LLD LLD 0

Co-58 - LLD LLD

Co-60 - LLD LLD

Cs-134 15 LLD LLD

Cs-137 18 Lo LLD

La-140 - LLD LLD

Note: See footnotes at end of table.
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TABLE 26

e

SUMMARY OF DATA FOR THE SSES OPERATIONAL RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM - 1984

Name of Facility: Susquehanna Steam Electric Station
Location of Facility: Luzerne County, Pennsylvania

Reporting Period: 31 December 1983 to January 8, 1985

(Page 8 of 12)

ANALYSTS AND LOWER LIMIT NUMBER OF
MEDIUM OR PATHWAY TOTAL NUMBER OF ALL INDICATOR LOCATIONS LOCATION WITH HIGHEST MEAN CONTROL LOCATION NONROUTINE
SAMPLED OF ANALYSES DETECTION MEAN (1) NAME MEAN(f)(2) MEAN(F)(2) REPORTED
(UNIT OF MEASUREMENT) PERFORMED (LLo) (1) (RANGE) DISTANCE AND DIRECTION (RANGE) (RANGE) MEASUREMENTS
Pasture Grass Gamma Spec 12
{pCi/kg (wet)) Cs-137 80 36(2/12) Station 15A1 36(1/12) Only Indicator 0
(31-41) 0.9 miles NW (31-41) stations sampled
for this
K-40 - 8080(12/12) Station 15A1 8080(12/12)
(2000-35000) 0.9 miles KW (2000-35000)
Be-7 - 2870(12/12) Section 15A1 2870(12/12)
(230-7700) 0.9 miles NW (230-7700)
Ba-140 - LLD
Co-58 - LLD
Co-60, - LLD
Cs-134 60 LLD
Fe-59 - LLD
i-131 60 LLD
La-140 - LLD
Nb-95 - LLO
Mn-54 - LLD
In-65 - LLD
Zr-95 - LLD

Note:

See footnotes

at end of table.




TABLE 26
SUMMARY OF DATA FOR THE SSES OPERATIONAL RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM - 1984

Name of Facility: Susquehanna Steam Electric Station

Location of Facility:

Reporting Period:

Luzerne County, Pennsylvania

31 December 1983 to January 8, 1985
(Page 9 of 12)

ANALYSIS AND LOWER LIMIT

NUMBER OF
MEDIUM OR PATHWAY TOTAL NUMBER oF ALL INDICATOR LOCATIONS LOCATION WITH HIGHEST MEAN CONTROL LOCATION NONROUTINE
SAMPLED OF ANALYSES DETECTION FEAN (T} NAME MEAN(£) (2) MEAN(f)(2) REPORTED
(UNIT OF MEASUREMENT) PERFORMED (LLD) (1) (RANGE) DISTANCE AND DIRECTION (RANGE) (RANGE) MEASUREMENTS
Food Products Gamma Spec 53
{pCi/kg (wet)) Cs-137 80 40(2/47) Station 782 68.7(1/5) LLD 0
(11.1-68.7) 1.5 miles SE -
K-40 - 4100(46/47) Station 7S5 5130(19/19) 2410(6/6)
e (797-167000) 0.4 miles SE (1800-15700) (1060-4540)
1
= Be-7 - 280(12/47) Section 7S5 283(6/19) LLD
(o] (101-567) 0.4 miles SE {120-567)
Ba-140 - LLD LLD
€o-58 - LLD LLD
€o0-60 - LLD LLD
Cs-134 60 LLo LLD
Fe-59 - LLD LLo
1-131 60 LLD LLD
La-140 - LLD LLD
Nb-95 - LLD LLD
Mn-54 - Lo LLD
In-65 - LLD LLo
Ir-95 - LLD (RE)]

Note: See footnotes at end of table.

L_____A__‘_.____________.___.______________d :
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TABLE 26

SUMMARY OF DATA FOR THE SSES OPERATIONAL RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM - 1984

Name of Facility: Susquehanna Steam Electric Station
Location of Facility: Luzerne County, Pennsylvania

Reporting Period: 31 December 1983 to January 8, 1985
(Page 10 of 12)

ANALYSIS AND  LOMER LIMIT NUMBER OF
MEOIUM OR PATHWAY TOTAL NUMBER OF ALL INDICATOR LOCATIONS LOCATION WITH HIGHEST MEAN CONTROL LOCATION NONROUTINE
SAMPLED OF ANALYSES  DETECTION MEAN (T} NAME MEAN(f)(2) MEAN(F)(2) REPORTED
(UNIT OF MEASUREMENT) PERFORMED (LLo) (1) (RANGE) DISTANCE AND DIRECTION (RANGE) (RANGE) MEASUREMENTS
Algae Gamma Spec 39
{(pCi/kg (dry)) K-40 - 89700(18/20) Station AGl 121100(6/6) 80800(17/19) 0
(10100-430000) Above Wilkes Barre (17200-390000) (8710-390000)
Sewage Treatment Plant
Cs-137 - 476(4/20) Station AGl 950{3/6) 816(4/19) 0
(262-910) Above Wilkes-Barre (512-1800) (419-1800)
Sewage Treatment Plant
1-131 - 1316(6/20) Section AG4 1530(3/10) 1097(4/19) 0
° (431-2090) Below SSES Discharge  (684-2090) (516-1690)
Be-7 - 20720(15/20) Station AG4 6590(9/10) 18927(15/19) 0
(3010-110000) Below SSES Discharge  (3010-110000) (3110-73000)
Note: See footnotes at end of table.



TABLE 26
SUMMARY OF DATA FOR THE SSES OPERATIONAL RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM - 1984

Name of Facility: Susquehanna Steam Electric Station
Location of Facility: Luzerne County, Pennsylvania

Reporting Period: 31 December 1983 to January 8; 1985
(Page 11 of 12)

ANALYSIS AND LOWER LINMIT NUMBER OF
MEDIUM OR PATHWAY TOTAL NUMBER oF ALL INDICATOR LOCATIONS LOCATION WITH HIGHEST MEAN CONTROL LOCATION NONROUT INE
SAMPLED OF ANALYSES DETECTION MEAN (f) NAME MEAN(f)(2) MEAN(f)(2) REPORTED
(UNIT OF MEASUREMENT) PERFORMED {LLo) (1) {RANGE) DISTANCE AND DIRECTION (RANGE) (RANGE) MEASUREMENTS
Game, Poultry and Gamma Spec 4 .
Eggs Cs-137 80 960(2/4) Station 2A 960(2/2) Only Indicator 0
(pCi/kg (wet)) (540-1380) 0.4-1.0 miles NNW (540-1380) locations sampled
for this medium.
K-40 - 2650(4/4) Station 2A 3390(2/2)
o (1020-3670) 0.4-1.0 miles NNW (3110-3670)
1
- Ba-140 - LLD
o
Co-58 - L -
Co-60 - LLD .
Cs-134 60 LLD j
Fe-59 - LLD
I-131 60 LLD
La-140 - LLD
Mn-54 - - LLD
Nb-95 - LLD
In-65 - LLD
r-95 - LLO

Note: See footnotes at end of table.
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TABLE 26
SUMMARY OF DATA FOR THE SSES OPERATIONAL RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM - 1984

Name of Facility: Susquehanna Steam Electric Station
Location of Facility: Luzerne County, Pennsylvania
Reporting Period: 31 December 1983 to January 8, 1985
(Page 12 of 12)

ANALYSTS AND  LOWER TTMIT NUMBER OF
MEDIUM OR PATHWAY TOTAL NUMBER of ALL INDICATOR LOCATIONS LOCATION WITH HIGHEST MEAN CONTROL LOCATION NONROUTINE
SAMPLED OF ANALYSES DETECTION MEAN (T) NAME MEAN(F)(2) MEAN(F) (2) REPORTED
{UNIT OF MEASUREMENT) PERFORMED (LLD) (1) (RANGE) DISTANCE AND DIRECTION (RANGE) (RANGE) MEASUREMENTS
Soil and Vegetation Gamma Spec 30
(pCi/kg (dry)) Cs-137 - 319(16/24) Station 761 956(2/3) 693(3/6) 0
(109-987) 14 miles SE (533-1380) (168-1380)
K-40 - 13000(24/24) Station 254 18200(3/3) 10608(6/6)
(8760-31800) 0.9 miles NNW (10100-31800) (1290-21400)
Ra-226 - (1930(14/24) Station 3D2 3220(2/3) 1800(4/6)
(940-3590) 3.4 miles NE (2840-3590) {1250-2550)
Th-228 - 1060(16/24) Station 302 1995(2/3) 1185(4/6)
(527-2060) 3.4 miles NE (1930-2060) (1020-1420)
Be-7 - 8190(8/24) Station 12G3 17200(1/3) 11250(2/6)

Note: See footnotes at end of table.

(1) LLD is lower limit of detection as defined and required in PPaL Technical Specifications.

tables, 4 through 25, in this report.
(2) (f)

(2900-14100)

15 miles WSW

is the ratio of positive results to the number of samples analyzed for the parameter of interest.

Also given are the minimum and maximum values of detectable activity during the reporting period (RANGE).

(5300-17200)

Actual LLD values can be found in the appropriate

Means are of positive results only.



Sector

Table 27
(Page 1 of 3)

Nearest Gardens and Residences by Sector

SSES Annual Land Use Survey, 1984

Direction

N

NNE

NE

ENE

ESE

SE

Nearest Residence.
(Distance/Address)

0.6 miles

Thomas Residence
R. D. 1

Berwick

1.0 miles

Robbins Residence
R. D. 1

Berwick

2.3 miles

Reinhimer Residence
R.D. 1, Box 34B
Wapwallopen

2.1 miles
Knouse Residence

R. D. 1, Box 357A
Wapwallopen

1.4 miles

Yanulewicz Residence ’

R. D. 1, Box 25
Berwick

0.5 miles

Zwolinski Residence
R. D. 1

Berwick

“0.4 miles

K1ine Residence
R. D. 1, Box 310
Berwick

X-120

Nearest Garden
(Distance/Address)

Same

1.1 miles

Gordon Residence
R. D. 1
Berwick

Same

2.4 miles
Rennensnyder
Residence

R. D. 1, Box 354
Wapwallopen

Same

2.5 miles

Peters Residence
R. D. 2
Wapwallopen

Same



Sector

10

11

12

13

14

Table 27
(Page 2 of 3)

Nearest Gardens and Residences by Sector
SSES Annual Land Use Survey, 1984

Direction

SSE

SSHW

SH

WSW

WNW

Nearest Residence
(Distance/Address)

Nearest Garden
(Distance/Address)

0.7 miles
Naunczek Residence

R. D. 1, Bell Bend Road

Berwick

1.1 miles

Campbell Residence
R. D. 1, Box 280
Berwick

1.5 miles

Rehrig Residence
R.D. 1

Berwick

0.8 miles

Sink Residence
R. D. 1, Box 247
Berwick

1.2 miles
Kisner Residence
R. D. 1

Berwick

0.8 miles

Johnson Residence
R. D. 1, Box 240
Berwick

0.8 miles

Folk Residence
R. D. 1, Box 241
Berwick

X-121

Same

Same

Same

Same

Same

1.3 miles

Hummel Residence
R. D. 1, Box 230
Berwick

Same

3




Sector

15

16

Nearest Gardens and Residences by Sector
SSES Annual Land Use Survey, 1984

Table 27
(Page 3 of 3)

Nearest Residence

Direction (Distance/Address)
NW 0.9 miles
Serafin Residence
R.D. 1
Berwick
NNW 0.7 miles

Metzler Residence
R. D. 1, Box 353A
Berwick

X-122

Nearest Garden
(Distance/Address)

2.1 miles

Shultz Residence
R. D. 4

Berwick

2.5 miles

Brobst Residence
R. D. 1

Berwick



Nearest Dairy Animals by Sector

Table 28

SSES Annual Land - Use Survey, 1984

Sector Direction
1 N

2 NNE
3 NE
4 ENE
5 E

6 ESE
7 SE
8 SSE
9 S
10 ) SSW
11 SH
12 WSH
13 W
1w WNM
15 ) N
16 NNW

(1) Participant in SSES REMP
(2) Goat milk

X-123

Nearest Dairy Animals’

>5 miles
>5 miles
>5 miles
Leroy Hess
2.7 miles
Wilbur Bloss (1)
4.5 miles
Luther Travelpiece
2.4 miles
Joseph Zajac
2.6 miles
Poltrock Farm (1,2)
3.2 miles
Thomas, Guy; Morris, S.
2.4 miles
Ross Ryman (1)
3.0 miles
“Walter Ryman
3.5 miles
Frederick Shultz (1)
1.7 miles )
Jack Dent (1)
5.0 miles
>5 miles

>5 miles
Harold Shoemaker
4.2 mi]es



Table 29

Comparison of Data from the TI - NUS Overlap Period

SSES REMP 1984
(Page 1 of 6)
Medium Station Collection Date Analysis Nuclide TI Data NUS Data
Surface Water 5S8 07/16/84 to 08/06/84 lodine [-131 LT 0.1 0.043%0.027
(pCi/£ % 2s) ' Gross Beta - 3.9%1.0 2.0£1.4
558 07/16/84 to 08/06/84 Tritium H-3 160£40 290+190
6S6 07/02/84 to 08/06/84 Gross Beta - 3.540.5 2.7+2.5
07/16/84 to 07/23/84 Iodine 1-131 0.36x0.12 LT 0.10
07/02/84 to 08/06/84 Tritium H-3 450170 LT 300
6S7 07/02/84 to 08/06/84 Gross Beta - 7.4+0.7 3.8+2.7
07/16/84 to 07/23/84 Iodine [-131 0.3410.1 LT 0.08
.07/23/84 to 07/30/84 lodine [-131 0.21+0.11 LT 0.05
07/02/84 to 08/06/84 Tritium H-3 1000+100 530+190
6S5 07/16/84 to 08/06/84 Gross Beta - 3.0+0.9 LT 4
‘ Tritium H-3 130+40 LT 300
103 08/07/84 Gross Beta - 3.5+1.0 4,3+2.6
> Tritium H-3 150£40 LT 300
13E1 08/08/84 Gross Beta - 1.3£0.6 1.541.2
Tritium H-3 110+30 LT 300
| 12F1  08/08/84 Gross Beta - 4.1¥1.0 LT 4
| Tritium H-3 130140 LT 300
|
| 1262 . 08/08/84 Gross Beta - 3.3:0.9  2.0£1.4
. Tritium H-3 34050 LT 300
12H1 08/07/84 Gross Beta - 4,3+1.0 ND
Tritium H-3 170+40 LT 300
Iodine I-131 LT 0.1 .037+.033
1D5 08/07/84 Gross Beta - 17+2.0 13+3
Tritium H-3 150+40 LT 300
LTAW 08/07/84 Gross Beta - 5.0£1.2 5.0£2.7
Tritium H-3 140140 LT 300
| X-124




v

Table 29

Comparison of Data from the TI - NUS Overlap Period

SSES REMP 1984
(Page 2 of 6)
Medium Station Collection Date Analysis Nuclide TI Data NUS Data
Well Water 3S5 08/08/84 Gross Beta - 1.7+1.0 LT 2
(pCi/e £ 2s)
454 08/07/84 Gross Beta - 1.5¢1.0 LT 2
Tritium H-3 50+30 LT 300 |
1155 08/07/84 Gross Alpha - 1.4£1.1 LT 3
Gross Beta - 3.4£1.4 LT 2
Tritium H-3 120£40 = LT 300
15A4 08/08/84 Gross Beta - 4,0£0.9 3.5%1.4
Tritium H-3 110+40 LT 300
12E4 08/08/84 Gross Beta - 1.610.9 3.3t1.4
Tritium H-3 81138 LT 300
12F3 08/08/84 Gross Beta -~ 2.3£1.1 LT 2
Tritium H-3 85+37 LT 300
2S6 08/07/84 Tritium H-3 56131 LT 300
452 08/08/84 Tritium H-3 LT 60 200£190
Drinking Water 12H2 07/30/84 to 08/06/84 Iodine [-131 LT 0.1 0.037%0.033
Treated 07/02/84 to 08/06/84 Tritium H-3 610£120 LT 300
07/02/84 to 08/06/84 Gross Alpha - LT 0.8 0.950.93
07/02/84 to 08/06/84 Gross Beta - 2.810.4 1.4%1.3
12H2 07/09/84 to 08/06/84 Gross Beta - 3.3%0.5 2.6%2.5
Raw
12F3 08/08/84 Gross Beta - 4,0£1.2 LT 2
12F3 08/08/84 Tritium H-3 200£40 200£190
A11 other overlapping results 2 (water samples for Gross Beta) were LLD's.
A11 other overlapping results 19 (water samples for Gross Alpha) were LLD's.
A1l other overlapping results 2 (water samples for Tritium) were LLD's.
A11 other overlapping resuits 22 (water samples for Gamma Spec) were LLD's.
A11 other overlapping results 16 (water samples for Iodine-131) were LLD's.
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Comparison of Data from the TI - NUS Overlap Period
SSES REMP 1984

Table 29

(Page 3 of

6)

Medium Station

Collection Date

Analysis

Nuclide

TI Data NUS Data

Precipitation 1D2
(pCi/L % 25s)

1182

554

12G1

1554

981

7G1

*03/20/84 to

*03/20/84 to

*03/20/84 to
*03/20/84 to
*03/20/84 to
*03/20/84 to

*03/20/84 to

07/10/84

07/10/84

07/10/84

07/10/84

07/10/84

07/10/84

07/10/84

Gamma Spec Be-7
Gross Beta -

Gamma Spec Be-7
Gross Alpha -
Gross Beta -

Gamma Spec Be-7
Tritium H-3
Gross Alpha -
Gross Beta -

Gamma Spec Be-7
Tritium H-3
Gross Alpha -
Gross Beta -

Gamma Spec Be-7
Tritium H-3
Gross Alpha -
Gross Beta -

Gamma Spec Be-7
Tritium H-3
Gross Alpha -
Gross Beta -

Gémma Spec Be-7
Gross Beta -

LT 40 209
3.8£0.7 5.2£2.6

LT 50 2417
LT 0.5 1.4+0.9
2.7%0.6 2.6%1.3

LT 40 2849

LT 80 330£200
0.66£0.47 0.94+0.66
4.2+0.7 2.7£1.3

LT 50 2918
110£50 LT 300
0.53+0.45 0.7610.74
3.910.7 3.0t1.4

LT 30 217
LT 70 310£190
0.55+0.44 LT 3
3.510.7 3.0+£1.5

LT 50 26+7

LT 100 LT 300
LT 0.5 0.71:0.61
3.1£0.7 3.5¢1.4

LT 40 2618
3.1:0.7  4.4:1.4

* A1l samples analyzed at TI started on 04/09/84.

A1l other overlapping results (10 precipitation samples for Gamma Spec) were LLDs.
A11 other overlapping results (5 precipitation samples for Tritium) were LLDs."
A11 other overlapping results (3 precipitation samples for Gross Alpha) were LLDs.
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Table 29

Comparison of Data from the TI - NUS Overlap Period
SSES REMP 1984
(Page 4 of 6)

Medium Station Collection Date Analysis Nuclide TI Data NUS Data
Precipitation 252 *03/20/84 to 07/10/84 Gamma Spec Be-7 LT 40 1617
(pCi/£ £ 2s) Gross Alpha - 0.61+0.46 1.110.8
Gross Beta - 3.8£0.7 2.8t1.4
1261  *03/20/84 to 07/10/84 Gamma Spec Be-7 LT 50 1719
Tritium H-3 73£33 590+190
Gross Beta - 2.910.7 LT 4
301 *03/20/84 to 07/10/84 Gamma Spec Be-7 LT 40 1417
Gross Alpha - 0.49+0.42 LT 0.8
Gross Beta -~ 4,1+0.7 2.4+1.3

* A1l samples analyzed at TI started on 04/09/84.
A11 other overlapping results (10 precipitation samples for Gamma Spec) were LLDs.

A11 other overlapping results (5 precipitation samples for Tritium) were LLDs.
A11 other overlapping results (3 precipitation samples for Gross Alpha) were LLDs.
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Table 29

Comparison of Data from the TI - NUS Overlap Period
SSES REMP 1984
(Page 5 of 6)

Medium Station Collection Date Analysis Nuclide TI Data NUS Data

Milk 1282 07/23/84 Gamma K-40 1240+£120 14001200

(pCi/g £ 2s) 08/06/84 Gamma K-40 1480+150 1300+200

" . 5E1 07/23/84 Gamma K-40 1290+130 1200+200

. 08/06/84 Gamma K-40 1360£140 1200+200

13€3 07/23/84 Gamma K-40 1490150 1400+£200

08/06/84 Gamma K-40 1430+£140 1400+£200

10G1 07/23/84 Gamma K-40 1080+110 1300£200

08/06/84 Gamma K-40 1130+110 1200+£200

1283 08/06/84 ’ Gamma K-40 1180+120 1200+200

6C1 08/06/84 Gamma K-40 1450+150 1500+£200

1001 08/06/84 Gamma K-40 }530t150 14004200

1202 08/06/84 Gamma K-40 1380+140 12004200

*Green Beans 7S5 07/24/84 Gamma K-40 2270+230  2800£300

*Curled Endive 7S5 07/24/84 Gamma K-40 6510+650 5900600
Be-7 319+119 ND

*Prize Lettuce 7S5 07/24/84 Gamma K-40 3870+390 42004500

*Swiss Chard 755 07/24/84 Gamma K-40 7250+730 8700+900

*Curled Endive 11S6 07/25/84 Gamma K-40 4390+440 4300500
Be-7 182496 ND

*Prize Lettuce 11S6 07/25/84 Gamma K-40 25401250 5000i600-
Be-7 101155 ND

*Cabbage 2H1 08/04/84 Gamma K-40 2650+270 1600+£200

*Beans 2H1 08/04/84 Gamma K-40 1070+£130 1600+£200

*Cabbage 1101 08/04/84 Gamma K-40 22801230 1500+£200

*Beans 1101 08/06/84 Gamma K-40 1890+190 2900+400

A11 other overlapping results (10 Food samples for gamma spec) were LLDs.
* Vegetables - The results are in units of (pCi/kg wet £ 2s).
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Comparison of Data from the TI - NUS 0ver1ép Period

Table 29

SSES REMP 1984

(Page 6 of 6)
Medium Station Collection Date Analysis TI Data NUS Data
Air Particulate 2S2 07/10/84 to 07/17/84 Gross Beta 19.0£2.0 22.0£3.0
(E-Oé pCi/m3 554 07/10/84 to 07/17/84 Gross Beta 19.042.0 22.0+3.0
£ %) 1152 07/10/84 to 07/17/84 Gross Beta 21,0+2.0 21.043.0
1554 07/10/84 to 07/17/84 Gross Beta 20.0+2.0 23.0%3.0
981 07/10/84 to 07/17/84 Gross Beta 19.0+2.0 23.013.0
102 07/10/84 to 07/17/84 Gross Beta 19.04£2.0 20.0+2.0
301 07/10/84 to 07/17/84 Gross Beta 16.0+2.0 17.012.0
12€1 07/10/84 to 07/17/84 Gross Beta 22.0%2.0 25.0£3.0
7G1 07/10/84 to 07/17/84 Gross Beta 19.0+2.0 20.0£2.0
1261 07/10/84 to 07/17/84 Gross Beta 19.0+2.0 25.0+3.0
7H1 07/10/84 to 07/17/84 Gross Beta l 21.0+2.0 24.013.0
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APPENDIX A
US EPA INTERCOMPARISON PROGRAM RESULTS

1. Introduction

The quality assurance program of the Radiological Laboratory of TI is

briefly described in this appendix.

Information on each incoming sample is entered in a permanent log
book. A sample number is assigned to each sample at the time of receipt.

This sample number uniquely identifies each sample.

Laboratory counting instruments are calibrated, using radionuclide
standards obtained from the National Bureau of Standards, the EPA, and
reliable commercial suppliers, such as Amersham-Searle. Calibration of
counting instruments is maintained by regular counting of radioactive
reference sources. Background counting rates are measured regularly on all
counting instruments. Additional performance checks for the gamma-ray
scintillation spectrometer include regular checks and adjustment, when

necessary, of energy calibration.

Blank, spiked (known quantities of radioactivity added), and replicate
samples are proce§sed periodically to determine analytical precision and

accuracy.

2. Laboratory Analyses for Quality Assurance

Both Teledyne Isotopes and NUS participate in the U.S. Environmental
Protection Agency Radioactivity Intercomparison Studies (Cross-check)

Prbgram. The TI results are listed in Table A-0. 'The NUS results of analyses

' performed on samples pertinent to the SSES program and the known values are

listed in Tables A-1 through [-1.
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T

EPA INTERCOMPARISION PROGRAM Page
A-0 Inter-Laboratory Comparisons, 1984 (Teledyne Isotopes) A-3

A. Gross Alpha Analysis - NUS
1. Water A-7

B. Gross Beta Analysis - NUS
1. Water A-8

C. Gamma Analysis - NUS
1. HWater A-9

D. Iodine-131 - NUS
1. Milk : ‘, A-10
2. Water- A-11

E. Tritium - NUS
1. Water 7 A-12
2. Urine A-13

F. Uranium - NUS
1. Water A-14

G. Radidnuclides in Air Filters - NUS A-15
H. Radionuclides-in Food - NUS . ' A-16
I. EPA "blind" analysis (water) - NUS A-17




_ TABLE A-0

INTER-LABORATORY COMPARISONS, 1984

TELEDYNE ISOTOPES

Collection Teledyne All Participants

Date Media Nuclide EPA-Results(A) Isotopes Results(B) Mean + 2 s.d.
01/06 Water Sr-89 36. t 8.7 29.3 + 8.7 36. £ 9.
Sr-90 24. t 2.6 23. £ 3. 23. * 3.
01/20 HWater Gross Alpha 10. t 8.7 8. r 3 10. * 3.
Gross Beta 12. + 8.7 12. 3 13, ¢ 3.
01/27 Food Sr-89 34, & 8.7 33.3 ¢+ 1.7 31. t 5.
Sr-90 20. £ 8.7 21.7 ¢ 1.7 21. ¢ 3.
1-131 20. £ 10.4 16.3 + 1.7 20, % 4,
Cs-137 20. t 8.7 24.1 % 0.6 21. + 3.
K -2720. 235. 2503. $555. 2665. 1246.
02/03 Water Cr-51 40. t 8.7 L.T. 80. 40. % 8.
Co-60 10. + 8.7 15, t 7.9 11. 2.
In-65 50. + 8:7 53.3 % 16.5 50. % 8.
Ru-106 61. t 8.7 58.7 1 33. 55. + 9.
Cs-134 31. ¢ 8.7 33.3 ¢+ 3. 29. + 3.
- Cs-137 16. % 8.7 19.3 = 1.7 16. % 3.
02/10 Water H-3 2383. 1607. 2270. 1786 2366, 1247.
03/02 Milk 1-131 6. £ 1.6 5.7 & 1.7 6. * 1.
03/16 Water 6ross Alpha 5. & 8.7 5. x 1.3 6. * 2.
Gross Beta 20. t 8.7 20. 4 20, & 3.
03/23 Air Filter Gross Alphé 15. + 8.7 19. 1.7 16. 1 3.
Gross Beta 51. ¢+ 8.7 45, ¥ 3.0 56. % 6.
Sr-90 21, & 2.6 20. 6.0 19. 2.
Cs-137 10. + 8.7 11. + 3.5 12. & 3,
04/06 Water 1-131 6. = 1.5 5.5 & 0.4 6. * 2.
04/13 Water H-3 3508. 1728. 2660. 342, 3461. 1288.
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TABLE A-0 (Cont.)
) INTER-LABORATORY COMPARISONS, 1984 .
TELEDYNE ISOTOPES

Collection Teledyne A1l Participants

Date Media Nuclide EPA-Results(A) Isotopes Results(B) Mean & 2 s.d.
04/20 Water Gross Alpha 35, t 15.2 22. t 4.6 (D)
(Sample A) Ra-226 4.0 £ 1.04 5.4 & 3.3 (D)
Ra-228(E) 8.3 2.16 2.9 £ 0.6 (D)
04/20 Water Gross Beta 147, ¢ 12.7 117. + 17.3 }D;
(Sample B) Sr-89 23. t 8.7 18. t 7.5 )]
Sr-90 26. t 2.6 22. + 3.5 (0;
€0-60 30. & 8.7 29. + 6.2 (D
Cs-134 30. ¢t 8.7 29. t 4.6 (D)
Cs-137 26. t 8.7 29. + 6.0 (D)
05/04 Water - Sr-89 25. t 8.7 23. t 5. 24, t 4.
Sr-90 5. £+ 2.6 5.0 & 0.5 5 1.
05/18 ‘Water Gross Alpha 3. & 8.7 2.7 ¢ 0.8 3. ¢+ 1
Gross Beta 6. * 8.7 6.9 & 4.0 7. ¢ 2.
06/01 Hater Cr-51 66. t 8.7 L.T. 90. 64. 1t 13.
Co-60 31. ¢+ 8.7 33. + 3.5 31. & 4.
Zn-65 63. t 8.7 68. t 15. 63. t 9.
Ru-106 29. t 8.7 L.T. 50. 30. % 11.
Cs-134 47. 1 8.7 46. ¥ 5. 44, t 6.
Cs-137 37. t 8.7 39, t 1.7 37. % 4.
06/08 Water H-3 3051. #622. 3210. $834. 3039. £235.
06/22 ’ Milk Sr-89 25. % 8.7 22, t 1.7 21. & 5.
Sr-90 17. + 2.6 17. + 4.6 15. % 2.
1-131 43. 1 10.4 40. t 9.6 43, & 4.
Cs-137 35. ¢ 8.7 37. t 3. 36. t 3.
K 1496, $130. 1653. %t 46. 1560. 1t 97.
07/20 Water Gross Alpha 6. + 8.7 3.8 &+ 2.4 {0)
Gross Beta - 13. + 8.7 11.3 £ 3.5 (D)
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TABLE A-0 (Cont.)

INTER-LABORATORY COMPARISONS, 1984

TELEOYNE 1SOTOPES

Collection Teledyne A1l Participants
Date Media Nuclide EPA-Results(A) Isotopes Results(B) Mean £ 2 s.d.
07/27 Food Sr-89 25.0 + 8.7 17. & 9. (D)
. (C) Sr-90 20.0 £ 2.6 20, £ 9. ﬁD;
I-131(F) 39.0 £ 10.4 19. & 3.5 D
Cs-137 25.0 £+ 8.7 26. + 11, (D)
K 2605.0 £226.0 3027. £1183. (D)
08/03 " Water 1-131 34.0 £ 10.4 31. ¢ 3.0 36. t 5.
08/10 Water H-3 2817. 1617 2930. £ 127. 2842. 251,
08/24 Air Filter Gross Alpha 17. & 8.7 16, & 1.7 17. & 3.
Gross Beta 51. t+ 8.7 47. + 3. 52. % 6.
Sr-90 18. + 2.4 18. ¢ 1.7 17. & 2.
Cs-137 15. ¢ 8.7 17. & 4.6 17. = 4.
09/07 HWater Sr-89 3. ¢t 8.7 29. %t 4.5 30. ¢ 8.
Sr-90 19. + 2.6 19. ¢ 1.0 18. = 3.
09/21 Water Gross Alpha 5.0 + 8.7 6. £+ 0.0 5. & 2.
* Gross Beta 16.0 + 8.7 14, 2 3. 15. % 3.
10/05 Water Cr-51 40. "t 8.7 L.7T. 107, 38. & 8.
Co-60 20. t 8.7 23. ¢ 10.4 20, ¢ 3.
Zn-65 147. t 8.7 155. & 17.6 149, 1 12.
¢ Ru-106 47. + 8.7 L.T. 53. 45. £ 9.
Cs-134 31. ¢t 8.7 34, ¢ 12, 29, % 3.
Cs-137 24, % 8.7 28. ¢ 10. 25. £ 3.
10/12 Water H-3 2810. t356. 2720. % 531. 2814, 213.
10/22 Water Gross Alpha 14. + 8.7 11, % 1.7 13. 1 4.
(Sample A)
Water Gross Beta 64. t 8.7 65. % 10. 60. % 7.
(Sample B) Sr-89 11, ¢ 8.7 9. % 3.5 11. = 4.
Sr-90 12. + 2.6 13. ¢ 3. 13. = 3.
Co-60 14, ¢ 8.7 19, % 3.5 16. * 2.
Cs-134 2. + 8.7 L.T. 5. 3. t 2.
Cs-137 14. ¢+ 8.7 17. ¢ 7.5 16. + 2,




TABLE A-0 (Cont.)
INTER-LABORATORY COMPARISONS, 1984
TELEDYNE [SOTOPES

Collection Teledyne All Participants
Date Media Nuclide EPA-Results({A) Isotopes Results({B) Mean £ 2 s.d.
10/26 Milk Sr-89 22. &t 8.7 15. + 1.7 19. & 4.
Sr-90 16. & 2.6 14, ¢ 3. 15, 2.
[-131 42. t 10.4 34, & 9.6 40. £ 5.
Cs-137 32. ¢t 8.7 32. 12, 32. ¢ 3.
K 1517, 2131, 1370. % 52.7 1498. 1143.
11/16 Water G6ross Alpha 7.0 £+ 8.7 7.3 1.7 7. & 2.
Gross Beta 20.0 &+ 8.7 21.7 + 1.7 21. %+ 3.
11723 Air Filter Gross Alpha 15. t+ 8.7 15, ¢ 1.7 (D)
Gross Beta 52. t 8.7 54. * 3.5 (D)
Sr-90 21, & 2.6 23. * 3. (D)
= Cs-137 10. % 8.7 9. % 4.6 (D)
]
= 12707 Water I-131° 36. ¢t 10.4 36. + 6.9 36. t 5.
12/14 . Water H-3 3182. 624. 3523. 1868. 3206. 236.
Notes

(A) EPA Results-Expected laboratory precision (3 sigma). Units are pCi/Z2
for water, urine, and milk except K is in mg/l. Units are total pCi for
air particulate filters.

(8) Teledyne Results - Average t three sigma. Units are pCi/£ for water,
urine, and milk except K is in mg/£. Units are total pCi for air
particulate filters,

(C) Units for food analysis are pCi/kg.

- (D) Results were not released at time of report.

(€) Due to the interference of Ra-226 and Ra-228 a new procedure is being developed.

} (F) There was a high decay factor due to delay in receipt of sample from EPA. Since results are
mostly accurate, no further action was planned. ~




A-1

GROSS ALPHA IN WATER
USEPA INTERCOMPARISON PROGRAM 1984

Collection EPA Results NUS Results
Date + 1s (pCi/1) + 1s (pCi/1)

01/20/84 10 + 5 11 +0 (1)

03/18/84 5+5 6.9 + 0.2

(1) The EPA mistakenly listed the NUS 01/20/84 data in the 03/18/84 EPA report.
The results that appear here are correct. .



B-1
GROSS BETA IN WATER
USEPA INTERCOMPARISON PROGRAM 1984

Collection EPA Results NUS Results

Date + 1s (pCi/1) + 1s (pCi/l)

01/20/84 12 + 5 | 14210,

03/18/84 20 + 5 15 + 2 ]

(1) The EPA mistakenly 1isted the NUS 01/20/84 &ata in the 03/18/84 EPA report.
The results that appear here are correct.
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c-1

GAMMA SPECTROMETRY OF WATER
USEPA INTERCOMPARISON PROGRAM- 1984

Collection EPA Results NUS Results
Date Nuclide + 1s (pCi/l1) + 1s (pCi/l)
02/03/84 Cr-51 40 + 5 LT 47(1)(2)
Co-60 10%5 9.9 * 0, 3
Zn-65 50 ¥ 5 48 +72 (1)
Ru-106 61 5 60 ¥ 1477
Cs-134 31%5 26 ¥ 17
Cs-137 16 ¥ 5 15 ¥ 1(1)
06/01/84 Cr-51 66 + 8.7 69 + 3
~ Co-60 31 ¥ 8.7 301
In-65 63 + 8.7 62 + 4
Ru-106 29 ¥ 8.7 41 ¥ 9
Cs-134 47 + 8.7 43 + 2
Cs-137 37 ¥ 8.7 .37%2

(1) Results that were submitted to the EPA were calculated with an incorrect
conversion factor (0.125).
The results that appear in this table are correct (conversion factor = 1)
(2) LT = Less Than




D-1

. IODINE IN MILK
USEPA INTERCOMPARISON PROGRAM 1984

Collection -EPA Results NUS Results

Date + 1s (pCi/1) . +1s (pCi/1) .

03/02/84 6.0 + 0.9 5.0 £1.0

A-10




D-2
T10DINE-131 IN WATER
USEPA INTERCOMPARISON PROGRAM 1984

Collection EPA Results NUS Results

Date i+ 1s (pCi/l) + 1s (pCi/1)
04/06/84 6.0 + 0.5 5.0 + 0.3

A-1



E-1
TRITIUM IN WATER
USEPA INTERCOMPARISON PROGRAM 1984

Collection T EPA Results NUS Results
Date ‘ + 1s (pCi/1) + 1s (pCi/l)

02/10/84 2383 £ 351 1933 + 115

04/13/84 3508 + 364 , 3367 + 58

A-12



E-2
TRITIUM IN URINE
USEPA INTERCOMPARISON PROGRAM 1984

v‘\

Collection EPA Results NUS Results
Date + 1s (pCi/l) + 1s (pCi/l)
04/27/84 4496 + 372 4600 + 140




F-1
URANIUM IN WATER
USEPA INTERCOMPARISON PROGRAM 1984

Collection EPA Results NUS Results
Date + 1s (pCi/1) + 1s (pCi/1)
02/17/84 15 + 6 15 + 1




G-1
RADIONUCLIDES ON AIR FILTER -
USEPA INTERCOMPARISON PROGRAM 1984

EPA Value NUS Value
Collection Date Radionuclide + 1s (pCi/filter) + 1s (pCi/filter)
08/24/84 Cs-137 15 + 8.7 12 +1




H-1

RADIONUCLIDES .IN FOOD

USEPA INTERCOMPARISON PROGRAM 1984

Collection u . - EPA Results NUS Results

Date Nuclide + 1s (pCi/1) + 1s (pCi/l)
01/27/84 [-131 20 + 6 18 + 4
Cs-137 20 + 5 21 +1

K-40 2720 + 136 3054 + 117




I-1
EPA "Blind" Analysis (water)
USEPA INTERCOMPARISON PROGRAM 1984

Collection EPA Results NUS Results
Date Nuclide + 1s (pCi/1) + 1s (pCi/l)
04/22/84 Alpha 35 +15.2 1 36 + 1
Beta 1477+ 12.7(1) 1277+ 6
Co-60 30 + 8.7 31 +1
Cs-134 30 T 8.7 28 ¥ 2
Cs-137 26 + 8.7 24 + 3

(1) This result is under investigation by the EPA due to a negative bias
obtained from the participating laboratories' results.

A-17
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APPENDIX B

SUMMARY OF ANALYTICAL METHODS

The following section contains a description of the analytical laboratory
procedures along with an explanation of the analytical calculation methods
used by Teledyne Isotopes for sample analysis. A further discussion on data
reporting conventions can be found in Appendix C.

A11 SSES REMP samples received by NUS during 1984 were analyzed in
accordance with pert1nent "controlled copy" procedures. In addition, the
procedure summaries presented in the 1983 SSES Annual Report would be appli-
cable to the 1984’samp1es analyzed by NUS.



DETERMINATION OF GROSS ALPHA AND/OR GROSS BETA ACTIVITY
IN WATER SAMPLES, AIR PARTICULATE FILTERS, COMPOSITED AIR
PARTICULATE FILTERS OR SEDIMENTS

TELEDYNE ISOTOPES

This describes the process used to measure the overall alpha and/or
beta radioactivity of water samples, air particulate filters, composited air
particulate filters or sediments without identifying the radioactive species
present, No chemical separation techniques are involved. One liter of the
water sample is evaporated on a hot plate. The evaporated sample is rinsed
into a 2-inch diameter stainless steel planchet which is stamped with a
concentric ring pattern to distribute residue evenly. Final evaporation to
dryness takes place under heat lamps. Residue mass is determined by weighing
therplanchet before and after mounting the sample., In the case of an air
particulate sample, the filter is mounted directly on a 2-inch stainless
steel planchet. Composited air filter samples are leached with nitric acid
to bring the deposit into solution. The solution is filtered and a aliquot
is evaporated and then mounted on a 2-inch stainless steel planchet. Sediment
samples are dried and a 1 gram aliquot is mounted directly on a 2-inch

stainless steel planchet.

The planchets are then counted for alpha and/or beta activity in a
low-background gas flow proportional counter. Calculation of activity
includes an empirical self-absorption correction curve which allow for the
change in effective counting efficiency caused by the residue mass., Self
absorption is not considered in the case of air particulate filters because
of the impracticality of accurately weighing the deposit and because the

penetration depth of the deposit into the filter is unknown.
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Alpha/Beta (Cont.)

'CALCULATION OF THE SAMPLE ACTIVITY OR OF THE LLD

net activity counting error

where: N total counts from sample (counts)
At = counting time for sample (min)

B = )background rate of counter (cpm)

2.22

%%%

volume or weight of sample analyzed

v(w)
y
DF

€

chemical yield of the mount or sample counted

decay factor from the collection to the counting date

efficiency of the counter

om = multiples of counting error
For gross alpha and gross beta calculations set y = 1 and OF = 1.

N
If the net activity'(Zf'- B)is equal to or is less than the counting
error, the activity on the collection date is below the 1imits of detection

and is called "less than" (L.T.) or "lower 1imit of detection" (LLD).

E
N - B om{/ N+
At At
Net pCi on collection date At
unit volume or wt. 2.22 (v) (y) (DF) (g) %= 2.22 (v) (y) (DF) (g)
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DETERMINATION OF GAMMA EMITTING RADIOISOTOPES
TELEDYNE ISOTOPES

Gamma emitting radioisotopes are determined with the use of a lithium-

drifted germanium (Ge(Li)) and high purity germanium detectors with high

| resolution spectrometry in specific media, for example, air particulate
filters, charcoal filters, milk, water, vegetation, soil/sediments, biological
media, etc; Each samble to be assayed is prepared and counted in standard
geometries such as one liter wrap-afound Marinelli containers, 300 m£ or

150 m£ bottles, or two-inch filter paper source geometries.

Samples are counted on large (>55 cc volume) Ge(Li) detectors connected
to Nuclear Data 6620 data acquisition and computation systems. A1l resultant

spectra are stored on magnetic tape.

The analysis of each sample consists of calculating the specific
activities of all detected radionuclides or the detection limits from a
standard 1list of nuclides. The Ge(Li) systems are calibrated for each
standard geometry using certified radionuclide standards traceable to the

National Bureau of Standards.
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DETERMINATION OF I-131 IN MILK AND WATER SAMPLES
BY RADIOCHEMISTRY AND LIQUID PHASE BY ANALYSIS

TELEDYNE ISOTOPES

This describes the radiochemical methods for determining I-131
activity in milk and water samples by coincidence counting in the liquid
phase.

Four liters of sample are first equilibrated with stable iodide
carrier. A batch treatment with anion exchange resin is used to remove
iodide from the sample. The iodine is then stripped from the resin with
sodium hypochlorite solution, is reduced with hydroxylamine hydrochloride, and
is extracted into carbon tetrachloride as free iodine. It is then back-
extracted as iodide into sodium bisulfite solution,

The iodide sample solution is oxidized to the free state using
NaNO2 reagent and is extracted several times into a total of 15 ml of
" toluene. A 200 ul aliquot is taken for determining chemical yield By
spectrophotometer. A decolorizing agent (2-methyl-2-butene) is added to the
toluene-iodine solution to form an inert molecule and to minimize liquid
scintillation quenching. A toluene-based 1iquid scintillation counting
solution is added to the sample, which is then analyzed by a beta-gated

gamma-coincidence counting system,
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I-131 (Cont.)

CALCULATION OF THE SAMPLE ACTIVITY OR OF THE MDL

The Sample Activity and the 2-sigma Counting Error are Calculated as

Follows:
N_- B 2 [N +8
At At
Net pCi on collection date = - - At
Titer Z.ZZIVJIySIDFi(ES 2.22 (V)(yJ(DF)TE)
net activity counting error
where: N = total counts from sample (counts)
At = counting time for sample (min)
B = background rate of counter (cpm)
2.22 = dpm
pCy
v = volume of sample analyzed (liters)
y = chemical yield of the mount or sample counted
DF = decay factor from the collection to the mid count time

13

£ = efficiency of the counter for I-131

Note: Efficiency is determined by counting an 1-131 standard.
Consequently, the branching intensity (abundance) of the
[-131 gamma does not appear in the above equation,

Calculation of the MDL

If the net activity (previously defined) is equal to or is less
than a specified multiple of the background counting error, the
activity on the collection date is below the limits of detection
?nd ;s called "less than" (L.T.) or "minimum detectable level®
MDL).

The L.T. value can be specified by stating only the counting
error at a predetermined multiple (om) of the one sigma sta-
tistics. A sigma multiple (om) of 4.66 is used for calculation of
the L.T, values unless another multiple such as 2.83 is specified.

thus L.T. = I '%f'

1222V YTTOF(EY




e SR T T Twe T

DETERMINATION OF TRITIUM BY GAS COUNTING
TELEDYNE ISOTOPES

A 2 ml aliquot is changed into hydrogen gas and collected in an activated
charcoal trap. The hydrogen is then transferred into a previously evacuated
one liter proportional counter. Non tritiated hydrogen and ultra-high purity
methane is added and then counted. Backgrounds and standards are counted in
the same gas mixture as the samples.

Calculation of the sample activity or the MDL:

3.234x(TU)y x Vg [(CPM)G - BKG % 5m/0GP +032]

Net pCi = CPMy x V¢
unit vol.
where:(TU)y = the tritium units of the standard
VN = volume of the standard used to calibrate the efficiency

of the detector - in psia
Vg = volume of the sample loaded into the detector - in psia
(CPM)y = the cpm activity of the standard of volume Vy

(CPM)g = the gross activity of the sample of volume Vg and the-
detector background

BKG - = the background of the detector in cpm
3.234 = conversion factor changing TU to pC/£

At = counting time for the sample
am = multiple of the counting error
0G = standard deviation of the gross activity of the

sample and the detector background, in cpm

oB = standard deviation of the background, in cpm



Tritium (cont.)

If the net activity (CPM)g - BKG is equal to or is less than twice the
counting error, the activity on the collection date is below the limits of
detection and is called "less than" (L.T.) or "minimum detectable level"

(MOL).
, . . ‘ 2 2
thus L.T. = 2 x 3.234 x (TU)y x Vy x\/%6 + .98
(CPM)N x Vg
where: %6 = standard deviation of the gross activity of the
sample and the detector background, in cpm
8 = standard deviation of the background, in cpm



TLD MEASUREMENTS

For the fourth quarter of 1984, a PP&L dosimetry system was used which
consists of a Panasonic UD-710 reader and UD-801 badges. The UD-801 badges
have two elements of lithium borate (Cu) and two elements of calcium sulfate
(Tm). Only the calcium sulfate (Tm) elements are used for environmental
measurements. This phosphor was chosen for its characteristic high light
output, minimal thermally induced signal loss (fading) and negligible self-

dosing.

In handling, the badges are kept clean, and the element phosphors are
not touched. The badges are stored and transported in plastic bags or other

containers.

Before going to the field, the dosimeters are read twice (separated by
one hour) in which the second reading is used as an inherent (background)
reading for each element. After the inherent read, the badges are placed in
sealed plastic bags (to aid in preventing moisture contacting the TLDs)
labeled with the sampling location and taken immediately out to the field.
Upon removal from the field, the TLDs are inspected for any damage and

readout immediately.

An element correction factor has been calculated for each element, and

the reader is calibrated using a cesium-137 source.
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APPENDIX C
DATA REPORTING CONVENTIONS

A11 results from TI analyses and NUS analyses are reported to two
significant figures. Errors are reported to the same decimal place as the
result., If the error has no digit before the third figure in the result, the
error is rounded up to the second significant figuré. If the error is less

than 10% of the result, an error of 10% of the result is reported.

1limits are rounded to one significant figure.

In the tables presenting analytical measurements, the calculated value
is reported with the counting error of 2 standard deviations (2s) derived
from a statistical analysis of both the sample and background count rates.
The preciéion of the results is influenced by the size of the sample, the
background count rate, and the method used to round off the {alue obtained to
reflect its degree of significance. For the results of gamma spectrometric
analysis, the precision is also influenced by the composition and concentra-
tions of the radionuclides in the sample, the size of the sample, and the

assumptions used in selecting the radionuclides to be quantitatively deter-

mined, The 2s error for the net counting rate is--

Rs Rp
2\ == + -
ts

2s

where
Rg = sample counting rate
Rp = background counting rate
ts = sample counting time
tp = background counting time
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For analyses performed by NUS, if any radioactivity measurement on a
given sample is not statisfica]]y significant (i.e., the 2s counting error is
equal to or greater than the net measured value), then that form of radio-

activity is defined as "not detected" in the sample.

Results reported as less than (LT) are below the lower limit of detec-
tion (LLD). The LLD is defined as the smallest concentration of radioactive
material in a sample that will yield a net count (above system background)
with a 95 percent probability of detection and with only a 5 percent prob-
ability of falsely concluding that a blank observation represents a "real"

signal.
For a measurement system that may include radiochemical separation--

4.66sp
(E)(V){2.22)(Y) (exp(-x At))

LLD =

where

LLD = lower limit of detection, as defined above, in pCi per unit
mass or volume

sp = standard deviation of the background counting rate or of
the counting rate of a blank sample, as appropriate, in
counts per minute

E = counting efficiency in counts per disintegration

) = sample size in units of mass or volume

2.22 = number of disintegrations per minute per picocurie

Y = fractional radiochemical yield, when applicable

A = radioactive-decay constant for the particular radionuclide
in units of reciprocal time

At = elapsed time between sample collection and counting
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The folowing are definitions of statistical terms used in analyses and

reporting of environmental-monitoring results:

1.

Mean (or average or arithmetic mean) A measure of the central value

of a set; the sum of all values in a set divided by the number of

values in that set. The mean is expressed as follows:
n
X=(X +X+ ...X)/n= & Xi/n
i=i

Precision The reproducibility of measurements within a set; the

scatter or dispersion of a set about its central value,

Measures of precision with a set

a. Standard deviation The precision with which the values of a set

are measured; the square root of the value yielded by division
of the sum of squares of deviations of individual values from
the mean by one less than the number of values in the set. The

standard deviation, s, is expressed as follows:

n
s=\[ X (X - X)2/(n-1)
1=1

The standard deviation has the same units as the result. It
becomes a more reliable expression of precision as n becomes
larger. When the measurements are independent and normally
distributed, the most useful statistics are the mean for the

central value and the standard deviation for the dispersion.

b. Relative standard deviation The standard deviation expressed as

a fraction of the mean, x/X. It is sometimes multiplied by 100

and expressed as a precentage.

c. Range The difference in magnitude between the highest and the
lowest values in a set. Instead of a single value, the actual

limits (i.e., minimum value/maximum value) are sometimes
expressed, c-3



