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EXECUTIVE SUMMARY

The 1991 Radiological Environmental Operating Report provides_the
;

* results of data collected and analyzed for the Radiological ;

Environmental Monitoring Program (REMP) during 1991.
3

The objective of the REMP is to verify that the South Texas Project .

*

Electric Generating Station (STPEGS) is operating within its design
parameters and to assure effluent release into the environment do
not result in a significant dose to individuals off-site. This '

objective is accomplished by thoroughly evaluating known and ;

predictable relationships between the plant and the environment !
while performing additional evaluations where unique relationships ,

'exist. Approximately 2,000 analyses of air, water, soils,
sediments, vegetation, and meat products woro performed during
1991.-

No nuclides of interest or elevated levels of radioactivity were
measured in' samples taken from the environment around the plant '

site. This has special significance since the- analysis
sensitivities were significantly lower than required. The tritium ,

level measured on-site in the Main Cooling Reservoir (McR) was one
third the predicted concentration.

A special study was performed in 1991 to evaluate the behavior of
radionuclides in liquid offluents released into the McR. This
study showed that the majority of the Cobalt-60 in the M"7 is fixed

*

to the bottom sediments and is not expected to migrate off-site to
the river. Calculations show that the dose from the Cobalt-60 to* a hypocnetical person living on-site and consuming water end fish i

from the MCR was one thousandth of the exposure from natural
resources. >

In conclusion, the dath shows no radioactive material originating
from STPEGS has been deposited in the environment arount. the site
and the doses calculated based on measured -ef fluents in 1991
indicate that STPEGS operations continue to have no adverse effect
on the general public or the environment.

>

I

>

__ _
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SITE AND AREA DESCRIPTION

The South Texas Project Electric Generating Station (STPEGS) is
located in rural southwest Matagorda County approximately 12 miles

'

south of Bay City and 90 miles southwest of Houston. Matagorda
County has a population of approximately 38,000. The site is
approximately 11 miles north of Matagorda Bay / Gulf of Mexico and*

lies on the west bank of the Colorado River.

Within a ten-mile radius of STPEGS there are several ccmmunities
of a few hundred people or less. Matagorda, being the c.xception,
is located 8 miles southwest of the site and has a population of
nearly 2,000. The nearest full-time residence is in the west-
southwest sector approximately 2.4 miles from the containment
buildings. The nearest development is Selkirk Island / Exotic Island
which represents approximately 500 homesites and is located 4 miles
southeast of the containment buildings. These developments are
primarily utilized for recreational purposes or retirement
investment. The nearest population center, as defined in 10CFR20
is the city of Victoria, Texas, which had a population of 55,076
in 1990. Victoria's nearest corporate boundary is 59 miles west
of the site.

STPEGS consists of two 1250 megawatt Westinghouse Corporation
pressurized water reactors (PWR). Unit 1 received a low-power

,

testing license on August 21, 1987, obtained initial criticality
on March 8, 1988 and was declared commercially operational by HL&P
management on August 25, 1988. Unit 2 received a low-power testing
license on December 16, 1988, obtained initial criticality on March

,

12, 1989 and was declared commercially operational on June 19,
1989.

The units are situated on an approximately 12,300-acre site. A 10
mile radius map and site area map can be found in the Program _

Description section of this report for reference. Si.:ty-five (65)
acres are modified or occupied by the plant and plant facilities ,

while approximately 7,000 acres make up the aboveground cooling
reservoir. Numerous smaller bodies of water on-site include the
essential cooling pond, Kelly Lake and a number of drainage
ditches, sloughs and depressions. The majority of the land east
of the cooling reservoir and bounded by the Colorado River is
leased for cattle grazing. Approximately 1700 acres remain in a
more natural state as a lowland habitat. The surrounding area is
characterized by coastal plain with farmland and pasture
predominating. The local relief of the area is characterized by
flat land, approximately 23 feet above sea level.

2-1
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The economic base for this area is agricultural related.
Consequently, the majority of the land in the vicinity of the site |
is_ utilized for the production of five major agricultural crops:

'

*

beef, rice, milo, soybeans and cotton. In addition to the
agriculture industry, there is commercial fishing in the lower
Colorado River, East and West Matagorda Days, Intercoastal Canal

,
and the Gulf of Mexico. Currently shrimp, oysters, and etab are
the target commercial fish while fin fishes have been less
important commercially in recent years.

Although the surrounding area is heavily cultivated, significant
amounts of woodlands, thicket, brush, fields, marsh and open water
exist to support wildlife. The area lies in the southern region
of the central flyway and hosts an abundance of migratory birds )
while the local estuary environments provide the necessary habitat .

for a variety of fish types to complete their life cycles. The I
area-is well suited for recreational hunting and fishing.

The climate of the region is subtropical maritime, with continental
influc 'ce, and is characterized by short mild winters and long hot
and humid summers. The winter season's average temperature is 55'F
and'the summer's average is 80*F, with an annual monthly average
of 68'F. Rainfall is usually abundant throughout the year with a
yearly average of 42 inches. The prevailing wind direction is from
south-southeast from spring through fall, shifting to north-
northeast-during the winter monthr,.
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Stations identified on the maps can be referenced to station
information found in Table 2. Figure 2 is a zone map used to
identify mobile sample stations (e.g. active / inactive agricultural

''

areas, wildlife etc.). Zone stations are not specified in Table
2. The zone station number is determined in the following manner
when referencing Figure 2:

,

o The first character of the station number is "Z" to
identify it as a zone station.

o The accond character is the direction coordinate numboru
1-8.

o The third character is the distance from site numbers
1-6.

Figure 3 is a map of the MCR divided into five regions. Region I
is located closest to the effluent release point into the MCR and
Region V the most distant. -The Ecn is also divided into hundreds
of grids (not shown) that have been cross referenced to their
respective latitude and longitude coordinates. These grids can be
evaluated as distinct sample locations or combined with other grids
making up an MCR region.

Procram Statug

*
Ninety-nine p(rcent of the collection and analysis requirements
found. in Table 1 were completed in 1991. ~ The seven prefram
requirementa not completed are discussed in Table 4, Femple

*
Collection- and Analysis Deviations. All required analysis
sensitivities were met and no measurements resulted in a non-
routine report. j

t.

>

,

a
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i

Critical pathway analysis requires that samples be taken from
aquatic, atmospheric, and terrestrial environments. Samples of
various media are selected to obtain data for evaluation of

'

potuatial radiation dose to man. Sample types are based on
established pathways and through experience gained at existing
nuclear facilities. A special study was also performed by Houston,

' ighting & Power in conjunction with Texas A&M University to
evaluate site-specific wildlife sample types. Sample locations
were determined af ter considering site meteorolNy, Colorado River
hydrology, local demography and land use. Sampling locations were
further evaluated and modified according to field and analysis I
experience.

i

Sampling locationt. may be referred to as an " indicator" or l

" control" station. Indicator stations are locations on- or off- I

site that are assumed to be influenced by plant discharges during -|
plant operation. Control stations are locations where plant
influence is not expected. Though most samples analyzed are i

accompanied by a control samole, it should be noted that this
!practice is not always possible or meaningful with all media types. '

Fluctuations in the concentration of radionuclides and direct
radiation exposure at indicator stations will ultimately be
evaluated with respect to analogous fluctuations at control
stations. Indicator stations will also be compared and evaluated I

relative to characteristics identified during the preoperational
REMP and meteorological conditions.,

Proctram ImDiementation
|

'

The minimum collection and analysis requiremants are described in
Table 1, Radiological Environmental Monitoring Program. Additional
samples from same or alternate locations may be collected and
additional analytical analyses may be performed. Other operating !

requirements, including analysis sensitivity sad non-routine
operating, are described in the off-site Dose Calculation Manual
(ODCM). All requirements are monitored and controlled for
compliance.

Table 2 gives the locat2 on description for the sample station,
vector and media type sampled. The table is enhanced to
differentiate between designated control locations, on-site
indicator locations and off-site indicator locations. Table 3 isa listing of media code descriptions used in Table 2.

-

,

A number of maps and sample collection location methods are used
to implement the program. Figura 1 includes two maps that identify
permanent sample stations. One map includes stations in a 10-mile

,

radius while the other is limited to on-site stations.

3-2
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PROGRAM DESCRIPTION

Objectives
,

The South Texas Project Electric Generating Station initiated a
comprehensive and fully implemented preoperational Radiological

,

Environmental Monitoring Program (REMP) on July 1985. That program
terminated on March 7, 1988 fulfilling the following objectives
outlined in the NRC Regulatory Guide 4.1.

o Personnel training.
o Evaluation of procedures, equipment and techniques,
o Identification of probable critical pathways to be

monitored after the plant was in operation.
Measurement of background levels and their variationso
along anticipated critical pathways.

Since March 8, 1988, the REMP's operational objective has been to
verify-that the South Texas Project Electric Generating Station is
operating within its design - parameters and to assure offluent
releases into the environment do not result in a significant dose
to individuals off-site. In doing so, the evaluation of sensitive
environmental analyses will confirm a controlled and predictable
plant operation that results in an insignificant impact on the
environment.

p_esian Philosophy
,

The REMP was designed and implemented by Houston Lighting & Power.
, The overall program design is written to meet the intent of the NRC

November 1979 Branch Technical Position, An Accentqble Radioloolcal
Div,ironmental Monitorina Procran. The REMP'n quality assurance
program has been written to parallel the program described in NRC
Regulatory Guide 4.15, 911ality Assurance _ for_ Radiolocical
Monitorina Prm ram.. Furthermore, the REMP design and operating
philosophy parallels the EPA / Health Physics Society Committee
Report, Vooradina Environmental Radiatign . Deta, HFSR-2(1980)
recommendation that, "if possible, -the impicmentation of all
program aspects should be under the direction of one organization
rather than fragmented into areas of separate group
responsibilities so that continuity and overall understanding are
maintained." The report also states that reliable results and

,

interpretations come from programs formulated and implemented by
[ individur.ls who are - knowledgeable in all facets of the program.

Lastly, the report maintains that all aspects of the REMP have
equal priorities and share primary objectives. In practice, sample
selection and appropriate collection techniques heve been viewed

,

as important as the employment of state-of-the-art detection
equipment and data analysis methods. -

3-1
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ANALYSIS OF RESULTS AND TRENDS

Annual Radiolocical Environmental OperaidDg.. Report Summary
.

Table 5, 1991 Annual Radiological Environmental Operating Report
Summary, is a digest of the REMP analytical data. All
environmental analyses have been included in this evaluation*

including additional analyses not required by the minimal program.
'The summary has been formatted to resemble an NRC and industry

standard. Modifications were made for the sole purpose of reading
ease. The type of media is printed at the top 1cft of each page, ,

and the units of measurement are printed at the top right. The :
left-hand column contains the radionuclide followed by the total
number of analyses of the radionuclide and the number of non-
routine measurements in the second column. For the purpose of this
report, "non-routine" is a result exceeding the values listed in ,

Table A-53 of the ODCM, Reporting Levels for Radioactivity
Concentrations in Environmental Samples. The next column lists the
average achieved Iower Limit of Detection - (LLD) for each analysis
type and the LLD requirement. The limits are found in Table A-52
of the ODCM, Detection Capabilities for Environmental Sample
Analysis. Those sampling stations which could conceivably- be .
affected by the operation of STPEGS are identified as " Indicators."
Results data are reported using two significant digits in order to ,

establish consistency in the report and to parallel established ;

conventions in similar reports.
-

A. set of statistical parameters are calculated for each
radionuclide for each media. The parameter, includes separate
analyses for (1) the indicator stations, (2) the station having'

the highest annual mean concentration, and (3) the control
stations. For each of these groups of data, the following is
calculated:

o The mean value (including negative values and values below
the LLD).

o The fraction of analyses that the results were greater than
3 times the random error. ,

o .The lowest and highest calculated concentration.

Typically, the achieved LLDs are significantly lower than the
required limits. As an example, LLDs for gross beta in water will
average a factor of five below the requirement while the LLD for
gross beta in air particulate will be orders of magnitude below the

l- -committed level. In - the case of I-131 in drinking water, no
committed LLD is indicated. The reasoning is drinking water in the
vicinity of STPEGS originates from deep wells in which I-131, with
its 8.04-day half-life along with the slow migration of surface
water to the aquifer, dose not constitute a pathway.

4-1
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Similarly, there would also be no I-131 LLD indicated for stored
grains (e.g. rice, soy bean, etc.) because of the long periods
betwenn samplo harvest, sample collection and sample analyses.

,

In summary, positive measurements (e.g. tritium in the MCR and Co-
60 in the MCR bottom sediments) were within anticipated rangen.
There were no positive measurements of nuclides of interest from*

samples collected of f-site. There were no non-routine measurementa
and all the achieved average LLDs were less than the committed
censitivities.

Trggnd,Jna and Dnia_ DterpJetet ignt.

Data has been analyzed from a historical perspective as well as in
comparison to critical variables such as wind direction.

Figure 4 is a historical comparison of average monthly beta
activity from three on-site indicator stations and a single control
station for air particulate samples. The control data trends
identically to on-site data in preoperational and operational
years. This analysis demonstrates that plant operations is not
resulting in impact on particulate contamination even at the most
strategically located monitoring stations. Figure 5 shows the
annual gross beta in air particulate samples in relationship to
wind direction. The bar illustrates the mean value and associated
il standard deviation. This graph also shows no significant
difference between indicator stations and the control. The graph
clearly shows that key indicator stations (#15 and #16) are not
influenced by the plant although they are located in clore

'

proximity to the plant and in a leeward location.

Direct gamma radiation as measured by TLD is depicted in Figure 6.
Again, the data from strategically located stations #15 and #16,
shows no influence from plant operations.

Figure 7 illustrates the tritium concentration in surface waters
for eight quarterly composite samples. Stations #226 and #227 are
off-site control and indicator stations, respectively. The
remaining stations are on-site indicators with #216 representing
the MCR and the others representing adjacent ditches and sloughs.
The tritium concentration in the MCR is increasing at a predictable
rate and will reach equilibrium at a level below the predicted
21,000 pCi/L stated in the Updated Final Safety Analysis Report
(UFSAR). Tritium enters the sloughs and ditches by way of the MCR
relief well system. The activity at these locations is
considerably less than in the MCR cnd is variable depending on how
much run-off (rain) has occurred. With the exception of a single
analysis resulting in a Co-60 concentration of <1 pCi/L for an MCR
sample no other nuclide of interest has been identified in any

4-2 )
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h

surface water sample. This particular analysis was 30 times more
sensitive than the required analysis sensitivity. Future trend.ing
will include Co-60 in the MCR bottom sediments. Typically, the

* concentration levels range from nondetectable in MCR ilegion V to
a few hundred pC1/Kg (dry weight) in MCR Region I (Figure 3). The
majority of the co-60 La found in MCR Regions I and II. Co-60 has*

not been detected in on-site slough or ditches, or in off-site
waterway bottom sediment sample.

-
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Figure 7

HISTORICP' COMPRRISON OF TRITIUM RCTIVITY
IN SURFRCE HRTER

1987 - 1991
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LAND USE CENSUS

P_u roo s_eRe_s_i.gn-

The 1991 Land Use Census was performed in accordance with NRC
Regulatory Guide 4.8, E_Ily_ir_onmental Tec_ht_1Lg_a] Support-

Specificatioes for Nuclear Power Plants, which states " enumeration
by using infcemation from county agricultural agents or other
reliable sources" is acceptable and fulfills tne annual census
requirements. Si.' teen individuals were contacted in support of the
census and a list et their names and affiliation are on file,

f' The regulatory guide)ints define the census scope in relatively
narrow terms (e.g. neares? resident, nearest garden, nearest milk
cow, etc.), but where additional information vac dnsirable (e.g.
change in agricultural practices or irrigation n 3ds), a broader
scope was applied. The arnual land use census process serves as
an opportunity to assess the REMP and determine if program
modifications nre deemed necessary. This assures that the
surveillance activities are relevant a::d baned on current
conditions. I'. forma tion is obtained prirarily from local
authorities via direct contact or phone conversations. Additional
sources included contact with utility personnel and information
obtained while performing routine REMP field activitinn. ~

The five-mile radius area surrounding STPEGS was also surveyed by
car. The primary objective was to verify the nearest resident in
the sixteen meteorologice sectors and alse obtain other relevant

- information.

Results

The 1991 Land Use Census was submitted as a reference for the most
_

current revision to the ODCM and the Semiannual Effluent Report.
Highlights of the land use census are as follows:

o Broadleaf vegetation sampling is performed at: the site
boundary in the three most sensitive sectors and at a
control location in lieu of the garden census.
Broadleaf vegetation samples also satisfy the collection
requirement when milk samples are not available,

o Agricultural and ranching practices remained unchanged
in 1991. Irrigation practices remained consistent with
past years depending primarily on the canal system
originating at the Lower Colorado River Authority (LCRA)
f acility in Bay City. Production acreage for soybean and
milo was slightly down from 1990 in Matagorda County,
while cotton was more widely planted. County-wide total
grain acreage was consistent with past years.

5-1
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o No commercial dairies are locateel in Matagorda County.
Milk from a dedicated cow and used exclusively for famil;r
consumption is not commonly practiced. No milk supply

' of this type was-located.

o Commercial vogotable farms (truck farms) are not located-
in Matagorda County. From time-to-time an individual

'

resident may operate--a small-volume fruit and vegetable
stand with locally grown produce such as corn, pecans,
and watermelon. However, these- produce stands sometimes
offer produce that ja not locally grown.

o The Army Corps of Engineers (ACE) have completed the
redirection -of the Lower Colorado River into West
Matagorda Bay. This project also includes the
construction o f -. a diversion dam just south of the
intercoastal canal on the Colorado River and the
development of recreational area along the mouth of the
Colorado River. The targeted completion date for the dam
construction is late 1992. Permanent water quality and
habitat changes are expected in the Lower Colorado River
and Matagorda Bay once the project is completed. For
example, 5,000 acres of wetland habitat is predicted to
be created over the next few decades in Matagorda Bay.
No definitive information was provided that might suggest
an impacc on the reservoir makeup schedule. However, it

g

is speculated that the proposed dam will reduce tidal'
flow and decrease salinity in region of the Colorado

.

River near STPEGS's intake structure.
t

o The 1991 Land Use Census identifies the nearest resident
in nine of the sixteen sectors within the five-mile
radius' of STPEGS. Two additional sectors are also
included because of the residents' close proximity to the
five-mile radius reference. No changes are noted from
the 1990 Land Use Census.

Distance
E_ectqr (annrox. miles) Location

ESE 3.5 Selkirk Island
SE 3.5 Selkirk Island,

-SW 4.5 Citrus Grove r

WSW 2.5 FM 521
W 4.5 FM 1095
WNW 4.0 Ashby-Buckey Road

,
'

'NNW 3.5 Reynolds Ranch off FM 1468
N- 3.5 Reynolds Ranch off FM 1468
NW' 4.5 Wondirk Road
E 5.5 FM 521
ENE 5.2 FM 2668

1
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o There has been little change in the number of home sites
(full time residents) within the five-: nile radius since
the 1990 suryny. The number 'of home sites are
approxinately 2001; and over 150 of t hese are located on'

Selkirk Island, four miles east of STPEGS. Matagorda
County population was approximately 38,000 in 1991;

- - virtually unchanged from the 1990 census.

1990 Op.gn Item

A drainage ditch originating immediately northeast of the protected
area on-site was identified in 1990 and added to the collection
program. Changes to Part B of the ODCM reflecting this change have
been approved. This item is now closed.

, ,-.. : , .;'ecommenda (;i ons,

and Use Census did not produce any new information thatThe ,

- 11t in changes to the REMP. The existing surveillance
. .ts continue to be effective in assessing the radiolog4. cal

ital quality of STPEGS environs.

s

>

t

5-3



- ~ ~____

f e$, $ ,
,+,

wp %,%,A|_%
i p'

. r ;y - v \p
|;, a

= *$ gby y
#1 h:

6o
ty g- ta=u.

S uth Texas Project Electric Generating Station
-

ESIIS$ETICT22jiyT: *:y~7 m uru..,,,,,,_,,,,m.._,y,,,,, .}_m nggy ;.,9geymy ,:ug3;;,g' . .;,.

3 .+w,.

. Q *t fJ ?(Y-[Efi [
-

[

+ .

,

,.. . ,, ||9| {. {Y:

i'

; .
l'|;. ., ,* ~ myQf . TQ

*

- _; ,
.

'

a y m ,,, ,,,~, v&__ a,

* t ,d ,j: m kg g.fs ,. e4
f '*

ay~ a 1a:f
*'

y,f
_. -

,

hk 7 |,|
. ,

I ,

.

-
p
i.,

'

. 't
' ***5= .

,m. . . . m ,

-
' ' ' * ;- ut

,

.%
u J

-a .

,

QUALrrY ASSqq

- ---



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

|

(CALITY ASSURANCE

Desion
.

The quality assurance program for the Radiological Environmental
Monitoring Program has been designed to meet the intent of
Regulatory Guides 4.15 Part- C and 4.1. EPA documents 600/7-77-088,-

600/8-78-008, and 600/4-79-019 were also consulted in the overall
program design. Quality is measured and assessed by four distinct
methods:

1. Houston Lighting & Power Nuclear Assurance Department

o Performs periodic surveillance of
specific REMP activities throughout
the year

o Performs an annual comprehensive
audit of the REMP

o Provides for are independent technical
review by a tecanical specialist

2. Radiological Laboratory Quality Assurance Program

o Routine instrument control ch'ecks
including calibrations and
calibration verification

b- o Initial and annual testing and
analysis

o Intralaboratory quality control
analyses*

o Quarterly internal assessments

3. Interlaboratory Measurement Assurance Programs

o Participation in the U.S. Environmental
Protection Agency's Intercomparison
Studies Program

-
o Participation in the U.S. Citizens

for Energy Awareness / National
Institute of Standards-and
Technology (USCEA/NIST) Measurnment
Assurance Program for the Nuclear
Industry
Participation in the Battelle Pacifico
Northwest Laboratories' Measurement
Assurance Program.

o Participation-in an interutility
measurement assurance program.

6-1
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4.

Periodic reviews by outside o
(e.g. NRC, ANI, INPO, etc.) rganizations or agencies

*

o
Perform programmatic content
assure license compleffectiveness reviews in order to

*

and

establish tne degrc.iance and
with select operational guidelinof complianceResults 5es.

The
program hasassessment process determined
influence sufficient depth to the radiologicalon the radiological accurately monitorenvironmental
program complies with licensing andquality of the the plant's i
provisions to initiate environment.
departures from the requiremcorrective regulatory requirements. The

action to The

radiologicalSix performance objectives weents are effective. preventor limit

re identified to ensure a successf l
accuracy surveillance program.turnaroun,d , analytical They includepercent scheduled precision, u

collection analysis analytical
and sensitivity,quality control

criteria vary from 95-100 samples analysis ca.mpl e
analyzed. compliance

the criteria depending on% complianm which is an Performance, goaland
performance

actual limits of control availableattempt to weightresults objectivesare nave beenControls. found in '"wje summarized Theand6, .

The identification Palformarce the performance.

objectives has resulted in a highand Summary for ?rogramcontrol of th
Radioanalytical capabilities w er quality program.e peru aance

| of
environmental\

specificallyTwo acceptable similar toere demonstrated by periodic testi( REMP. media
the

laboratory measurementanalysis ngdesigned required by the
capabilities are the USEPA Interl b environmentalassurance

to measurethe Battelle programs
oratory Com radioanalyticalPa aTesting Program. cific Northwest

The Laboratories 'parison Program andthese

has been applied. acceptance criteria for accuracy a dradiological - laboratory 's
programs is Direct

illustrated in Figurca 8 Radiation
performance in

n through 11
A 15%difference from the known is priWhere the criteria has not bprecision (where app.

the accuracy criteria was not m t licablo)nted in red. een met the percent
- for gross beta in water (sample #10624)Figure 9 shows a positive biaIn one test situationto e.

test samplemultiple nuclides with multiple b tThe bias is. s

a single nuc,lide with a dominantin comparison to the reference celibe a energies presentattributedin theenergy. ration which uses

6-2
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! ? TABLE.1' '
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM.

' Collection Analysis
Exposure Pathway'

NominalLNumber;of- Sampling Collection Analysis Analysis 3

.
.

Routine, Nominal 1 . Minimum
and/or, ..

.

Sample: Media Sample 1 Locations' Mode Frequency Figure . Type' Frequency "I

~

Direct Radiation Total' Stations ' 40' Continuous . uarterly D1 Er D2 GammaL QuarterlyQ
(TLDs) . 16 Stations'locatedLin sixteen

sectors approximately 1 mile
,

from. containment;
.

; ;'16" Stations;1ocated'in sixteen
sectors 4-6 miles from '

containment.'
.

'

6 Stations located in;special' 1

interest.areasf(e.g.' school, .i
population center) within a .

14-mile radius of containment.
2' Control Stations:.11ocated in .i
areas of-minimal wind 'I

directioni(W, ENE)v10-15' miles |
from containment. i

Airborne
,

Total' Stations:' il Continuous Weekly D1 & D2 Weekly.
a. Radiciodine &. (5);

,
. .

~

:.
! Particulates 3 Stations located at the

exclusion zone, approximately ,

1-mile from~ containment in'the '

N, NNW,cand'NWfsectors.- '

1 Station locatedlin Bay City,
i 14 miles from containment. *

1 Control Station located in.'a
~

-

minimal' wind' direction (W).11 ~ i
,

b. Soils (7)- . Grab Annually D1 & D2 Gamma- |>

5 Same'as-air stations. Isotopic

| b
<

.
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: TABLE 1
'

~ RADIOLOGICAL ENVIRONMENTAL' MONITORING PROGRAM
i

Co:Llection Analysis ~
Exposure Pathway 7

. . _ . , Routine . Nominal'

~ Minimum
and/or Nominal 1Numberfof- Sampling _ Collection Analysis Analysis:; ..; .

Sample Media Sample . . Locations- ' Mode' Frequency Figure Type Frequency "

2 Stations.locatedLadjacent-to
farms within15 miles of
containment

,

Waterborne' Total Stations: 21
a. Surface (7) . .. 1;

1 Station'. located =in reservoir Composite Monthly' D1 & D2 Gamma-' Monthly
'

at point.of. reservoir blowdown (grab, if Isotopic
_ ,

to Colorado' River, composite Tritium. Quarterly
'

1 Control' Station located not Composite
above the site on the Colorado available)
River.not1 influenced by plant:
discharge.: ,

1 Station approximately 2
miles downstream from-blowdown
entrance into' Colorado River. -

1 Station' located near Site. Grab Quarterly Gamma- ,According
. ,

boundary:inLthe.-Little Robbins Isotopic to
Sloughe

.
Tritium collec-

i 1 Station. located near Site ' tion-
boundary inLthe1Enst Fork of frequency >

Little-Robbins 1 Slough. +

; l' Station located near Site- ,

, boundary'injthe, West: Branch of
the' colorado. River .
1 Stationilocated:in drainage
ditch. north.of reservoir that
empties'into the Colorado
River upstream of the
reservoir makeup. pumping

,

facility.
'

j
'

i

'7-2 !
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TLDLE 1
RADIOLOGICAL EWIRONMENTAL MONITORING P7.OGRAM

Collection Analysis

Routine Nominal Minimum
Exposure Pathway

and/or Nominal ud3or of Sampling Collection Analysis Analysis

Sample Media Sample L_ cations Mode Frequency Fimare Type ' Frequency i

|

o. Ground (2)
1 Station located at well Grab quarterly D1 Gamma- According

upgradient from the reservoir Isotopic to
Tritium collec-in the shallow aquifer.

tion1 Station located at well frequency
downgradient in the shallow

|

aquifer.

c. Portable Water (9)
1 Station located on site. Grab Monthly D2 Gamma- Monthly

1 Control Station at Bay City Isotopic
Gross

Tritium Quarterly
Composite

d. Eediment (10)
1 Station located near site Grab Semi- D1 & D2 Gamma- According

boundary in the Little Robbins annually Isotopic tc
collec-

Slongh. tion( 1 Station located near site) frequency
| boundary in the East Branch of

the Little Robbins Slough.
1 Station located near Sitej

{ in the West Branch of the
Colorado River.'

1 Control Station located
above the site on the Colorado
River not influenced by plant
discharge.

*
7-3
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TABLE l'-
RADIOLOGICAL ENVIRONMENTAL MONITORING'PRosRAM: d,

-Collection' Analysis ;

Exposure' Pathway-
'

_ .
> Routine Nominal "8 Minimum

and/or'. - Nominal Number:of1 Sampling. Collection Analysis Analysis: ;;
-

Sample Media. - Sample Locations Mode
'

FrequencyL Figure Type: Frequency. [
1 Station' located'approxim-'~--

>

ately'2 miles' downstream from '
4

blowdown entrance into1the
g

Colorado' River.- .

1 Station. located in; reservoir
at' point of reservoir: blowdown .i

-

to-Colorado River.-
1 Station-located in' reservoir
near circulating | water. <

discharge.
'

;

1 Station located in' thel
,

Colorado, River where. drainage
,

ditch: empties intoLit north of -i
the reservoir makeup pumping

^

facility..
1 Station ~ located in'the

'

.,

Colorado' River where the i !

reservoirispillway discharge '

channel empties into it.
,

1 Station' located _in: drainage; *

ditch originating'NE'of pro- !
tected area thatLcrosses Hwy | ~t

521 south'of maintenance road !

and empties into Kelly Lake. |-

(a soil' sample maybe_taken in:
lieu'of sediment sample during i

dry conditions).. ;

-t

Ingestion Total'' Stations: 10 |.<
,

'

!a... Milk --------------------Limited source of sample'in' vicinity of STPEGS------------
(Attemots will be'made to obtain samples when available)

t

'

_ 7 -- 4
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MTABLE11
RADIOLOGICAL ENVIRONNENTAL MONITORING PROGRAM

,

Col:.ection L Analysis
' Exposure Pathway

. .
ERoutine Nominal = Minimum

and/or Nominal Number of- Sampling Collection Analysis Analysis-
Sample' Media. -Sample' Locations Mode Frequency Figure Type. Frequency

!

Grab Semi-: -D-3' Gamma- According
monthly. Isotopic ta)
when on collec-
pasture, Low tion
monthly Level frequency

at I-131
other
times i

b. Broadleaf (4)
Vegetation 3 Stations located at the ' Grab Monthly D1 & D2 Gamma- According

"

exclusion zone,Lapproximately during Isotopic . to . ;
l' mile from: containment,.in growing collec-

.

the'N' NW, and NNW sectors. season tion:,
3'

1' Control Station located in. (when frequency
a minimal wind direction (W), available)

' ~

11 miles from containment.

c. Agricultural ------No :samplef stations have been identified' in the vicinity of the Site.----- '

. Products Presentlytno: agricultural land is irrigated by water intoLwhich. liquid '

| plant wastes will.be discharged. Agricultural products will be
considered if.these conditions change.- '

d. Terrestrial & (3).
Aquatic 1 Sample. representing Grab Sample in D3 Gamma- According
Animals commercially and/or'recrea-- season cnr Isotopic to- t

(edible tionally important' species in semi-' collec-
portions) vicinity of;STPEGS that'maybe- ' annually tion. :

influenced by plant operation' if they frequency ;

*1 Samole of same.or analogous are not :

species in aren'notLinfluenced ' seasonal j
by STPEGS. t

I

7-5 \
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TABLE 1
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGR7di

Collection Analysis

Routine Nominal Minimum
Exposure Pathway

and/or Nominal Number of Sampling Collection Analysis Analysis

Sample Media Sample Locations Mode Frequency Figure Type Frequency

;1 Sample of same or analogous
|species in the reservoir.
|

Grab Quarterly D1 & D2 Gamma- According
e. Pasture Grass (2)

1 Station. located at the (when Isotopic to

exclusion zone, in any of the cattle are collec-
tionthree sectors (N, NW, NNW). on

1 Control Station located 11 pasture) frequency

milcc W.

!
f. nomestic Meat (1)'

1 Sample represents domestic
stock fed on crops exclusively
grown within 10 miles of
containment.

!

7-6
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TABLE 2

*

SAMPLE SUBMISSION CODE INFORMATION LIST

.

' STATION
MEDIA CODE FIG CODE VECTOR LOCATION DESCRIPTION

DR AI AP VB 1 001 1 mile N Exclusion Zone - FM 521
VP SO

DR 1 002 1 mile NNE Exclusion Zone - FM 521

DR 1 003 1 mile NE Exclusion Zone - FM 521

DR 1 004 1 mile ENE Exclusion Zone - FM 521

DR 1 005 1 mile E STPEGS Visitor Center -
FM 521

DR AI AP SO 1 006 3.5 miles ESE Site near reservoir
makeup pumping facility

DR 1 007 3.5 miles SE Site on Dike

DR 1 008 0.5 mile SSE Site on Dike

DR 1 009 0.25 mile S Site on Dike

DR 1 010 0.25 mile SSW Site on Dike

DR 1 011 0.5 mile SW Site on Dike

DR 1 012 1 mile WSW Site on Dike

DR 1 013 1 mile W Exclusion Zone - FM 521

DR . 1 014 1 mile WNW Exclusion Zone - FM 521

DR AI AP VB 1 015 1 mile NW Exclusion Zone - FM 521
SO VP

DR AI AP VB 1 016 1 mile NNW Exclusion Zone - FM 521
SO VP

DR- 2 017 6 miles N Buckeye - FM 1468

+ This station f..sy be used to obtain the required aquatic suples in the vicinity of STPEGS that may be influenceu
by plant operations.

A This station is not found on one of the figures.

* Control Station
Media codes typed in bold satisfy collection requirement described in Table 1.
Station codes printed in bold identify offsite locations.

7-7



TABLE 2
;

*

SAMPLE SUBMISSION CODE INFORMATION LIST

..

STATION
HEDIA CODE FIG CODE VECTOR LOCATION DESCRIPTION

DR AI AP SO 2 018 5.5 miles NNE Hoescht celanese Plant -
FM 3057

DR 2 019 5 miles NE FM 2668

DR 2 020 5 miles ENE FM 2668

DR 2 021 5 miles E FM 521

DR 1 022 7 miles ESE Cain Chemical Plant, TX
60

DR 1 *023 16 miles ENE Intersection of FM 521
and FM 2540

,

DR 1 024 4 miles SSE Site on Dike

DR 1 025 4 miles S Site on Dike

DR 1 026 4 miles SSW Site on Dike

DR 1 027 2.5 miles SW Site on Dike

DR 1 028 5 miles WSW FM 1095
~

DR SO 1 029 4.5 miles W FM 1095

DR 1 030 6 miles UNW Tres Palacios Oaks, FM
2853

DR 1 031 5.6 miles NW Wilson Creek Road

DR 1 032 3.5 miles NNW FM 1468

DR AI AP SO 1 033 14 miles NNE Bay City

DR 1 034 8 miles ENE Wadsworth

& This station may be used to obtain the required acustic samples in the vicinity of STPECS that may be influenced
by plant operations.

& This station is not found on one of the figures.

* Control Station

Media codes typed in bold satisfy collection requirement described in Table 1.
Station codes printed in bold identify offsite locations.

7-8
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TABLE-2

--

* SAMPLE SUBMISSION CODE INFORMATION LIST

"
STATION

MEDIA CODE FIG CODE VECTOR LOCATION DESCRIPTION

DR AI AP SO 1 035 8.5 miles SSE Matagorda

DR 1 036 10 miles WSW College Port

DR AI AP VB 1 * 0 3 ', 11 miles W Palacios Substation
VP SO

DR 1 038 11 miles NW Blessing

DR AI AP SO 1 039 9 miles NW El Maton

DR 1 040 4.5 miles SW Citrus Grove

DR 1 041 2.6 miles ESE Site on Dike

DR 1 042 8.2 miles NW FM 459 at Tidehaven
Intermediate School

.

WG 1 205 4 miles SE Well #446A, .5 Mile north
of reservoir blowdown
canal (30' deep)

WG 1 206 4 miles SE Well #446, .5 Mile north
of reservoir blowdown
canal (75' deep)

WG 1 *207 1.5 miles W Well #603A, .25 mile west
cf TX 521 (75' deep)

WG 1 *208 1.5 miles W Well #603B, .25 mile west
of TX 521 (150' deep)

WS 1 209 2 miles E i:elly Lake

WD & 210 On Site App. roved drinking water
supply from STPEGS

WS SS' 1 211 3.5 miles S Site, E. Branch Little
Robbins Slough

+ This station may be used to obtain the required aquatic sarnples in the vicinity of STPECS that may be influenced
by ptant operations.

4 This station is not found on one af the figures.

* Control Station
ta dia codes typed in twid satisfy collectic,n requirement described in Table 1.e

S'ation codes printed in bold identify offsite locations.

7-9
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TABLE 2i

SAMPLE SUBMISSION CODE INFORMATION LIFT^

* STATION
MEDIA CODE FIG CODE VECTOR LOCATION DESCRIPTION

WS SS 1 212 3.5 miles S Little Robbins Slough

WS SS 1 213 3 miles SE Site, W. Branch Colorado
River

1 214+ 2 miles E Makeup Water Discharge
~

(Reservoir)

1 215+ 1 mile SW Site, Reservoir -
Circulating water
discharge

WS 1 2166 3 miles SSE Site, Reservoir -
blowdown

& 217+ Region 1 (mouth of
Color' ado River to marker
1)

WS F1 F2 F3 & 218+ Region 2 (marker #1 to

CC marker #27)

4 219+ Region 3 (marker #27 to
Highway 521 overpass)

CC 4 *220+ Region 4 (Highway 521
-

overpass to Bay City Dam)

SS F1 F2 F3 4 *221 Region 5 (Above Bay City
WS Dam)

F1 F2 F3 CC 4 222+ >10 miles West Matagorda Bay

CS OY

1 223+ >10 miles East Matagorda Bay

1 224+ >10 miles West Intercoastal Canal

+ This station nay bc used to obtain the required aquatic saltples in the vicinity of STPEGS that may be influetrd
by plant operations,

& This station is r.ot found tm one of the figures.

* Control Station
Media codes typed in bold satisfy collection requirement descritxd in table 1.
Station redes printed in tntd identify offsite locations.
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TABLE 2

I
i

SAMPLE SUBMISSION CODE INFORMATION LIST

STATION*

MEDIA CODE FIG CODE VECTOR LOCATION DESCRIPTION

1 225+ >10 miles East Intercoastal Canal

WS 1 *226 5.5 miles NNE Colorado River at Hoescht
Celanese Plant

WS 88 1 227 6 miles SE West bank of Colorado
River 1.5 miles

--

downstream of STPEGS
across from channel
marker #22

WD & *228 14 miles NNE Bay City Public water
supply

WS 1 229 1 mile SE Drainage ditch north of
reservoir that emptica

I into 'the Colorado River
. upstream of the reservoir

makeup pumping facility

SS 1 230 3.5 miles ESE Colorado River at point
where drainage ditch
(station #229) empties
into it

SO & 231 11 miles W Soil in vegetation plot
-

at station #37

SO 1 232 9 miles NW Farmland behind statisn
#39

F1 F2 F3 CC 1 233+ 4.3 miles SE Colorado River where
SS WS blowdown discharge

channel empties into it

SO 1 234 1 mile NW Farm across from station
#15 "

4 This station may be used to obtain the required aquatic sacples in the vicinity of STPESS that may be influenced
by plant operations.

& This station is not found on one of the figures.

* Control station
Media codes typed in bold satisf y collection requirement described in Table 1.
Station codes printed in bold identi f y of f r,ite locatior.s.
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TABLE 2

I

SAMPLE BUEMISSION CODE INFORMATION LIST*

S'I ATION*

MEDIA CODE FIG CODE VECTOR LOCATION DESCRIPTION
~

WG 1 235 3.8 miles S Well B-3 directly south
from reservoir

4 236 STPEGS Protected Area

WS 1 237 3.7 miles SE Blcwdown discharge
channel from reservoir

,

WG A 238 3.7 miles S Reservoir relief well

WG 1 *239 1 mile NW Well B-1B, near REMP
sampling station #15

WS SO SS 1 240 1 mile E Drainage ditch
originating NE of
protected area that
crossos Hwy 521 south of
main entrance road and
empties into Kelly Lake

1 241 <1 r.ile S Reservoir - Circulating
water intake

SS WS 1 *242 >10 miles NNE Colorado River where it
intersects Highway 35

-

WS 1 243 >10 miles N Colorado River upstream
of Bay City Dam at the
LCRA pumping station

F1 F2 F3 CC 3 300+ <1 mile S STPEGS Main Cooling
Reservoir

+ This statice may be used to obtain the required aquatic saeples in the vicinity of S! PEGS that may be influer**d
by plant cperations.

4 This station is not found on one of the figures.

* Control Station
Media codes typed in bold satisfy collection requirenent described in table 1.
Station codes printed in bold identif y of f site locationc.
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TABLE 2

SAMPLE SUBMISSION CODE INFORMATION LIST-

STATION*

MEDIA CODE FIG CODE VECTOR LOCATION DESCRIPTION

SS F1 F2 F3 4 301-6316 Grids located in main
CC cooling reservoir. One

SS shall be taken at any
of the grids 304, 305,
312-314, 323-326 and
another one at any of the
grids 364-566 or 584-586.

.

,

I

+ This station may be used to obtain the required aquatic samples in the vicinity of STPEGS that may be influenred
by plant operations.

A This station is not found on one of the figures.

* Control Station
Media codes typed in bold satisfy collection requirement described in Tote 1.i

| Station codes printed in bold identify offsite locations.
|
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" TABLE 3

-

SAMPLE MEDIA CODES

AI Airborne Radiciodine M5 Eggs
AP Airborne Particulate M6 Game Dear
AS (Ash Sludge) Ash tank M7 Alligator
as (Water portion of.AS) M8 Rabbit
BE Wild Blackberries N1 Pecans
B1 Resident Dabbler Duck N2 Acorns
B2 Resident Diver Duck OY Oyster
B3 Migratory Dabbler Duck RA Rooted Aquatic
B4 Migratory Diver Duck Vegetation
B5 Goose SB Soybean
B6 Dove SO Soil
B7 Quail SS Shoreline Sediment
B8 Pigeon UR Urine
CC Crustacean Crab VB Broadleaf Vegetation
CS Crustacean Shrimp L1 Banana Leaves
DR Direct radiation L2 Cana Leaves
FD Food' L3 Lettuce
F1 Fish - Piscivorous L4 Turnip Greens
F2 Fish - Crustacean & L5 Cabbage

Insect Feeders L6 Collard Greens
F3 Fish - Plantivores & VC Corn

Detritus Feeders VP Pasture Grass
MC Cow Milk VR Rice
MG Goat Milk VS Grain Sorghum
ML (Mixed Liquid) WD Drinking Water

= Aeration Tank WG Ground Water
al (Water portion of ML) WR Rain Water
M1 Beef Meat US Surface Water
M2- Poultry Meat
M3 ' Wild Swine
M4 Domestic Swine
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TABLE 4
BAMPLE COLLECTION AND ANALYSIS DEVIATIONS

Location # Deviation |Media and/or Prescribed and/orItem Code Bample # REMP Activity Deficiency Comments

1 WG #255 quarterly sample collection / 4th qtr sample The sample location
gamma isotopic and tritium not collected was unaccessible due
analysis

to local floodinc.
2 WG #239 quarterly sample collection / 3rd qtr sample The pump did not

gamma isotopic and tritium not collected o$erate sufficiently
analysis to collect a well

sample.
3 WG #239 quarterly sample collection / 4th qtr sample The sample location

gamma isotopic and tritium not collected was unaccessible due
analysis to local floodina.

4 AI #016 monthly sampla collection / data rejected, Electrical and/orG10387 gamma isotopic analysis results not mechanical abnormal-
reported ity or failure

associated with the
sampler.

5 AP 4016 , weekly sample collection /. data rejected, Electrical and/orB10397 gross beta analysis results not mechanical abnormal-
reported ity or failure

associated with the
sampler.

6 AI #001 monthly sample collection / data rejected, Electrical and/or [G10923 gamma isotopic analysis results not mechanical abnormal-
reported ity or failure

associated with the
sampler.

7 AP #001 weekly sample collection / data rejected, Electrical and/or
B10933 gross beta analysis results not mechanical abnormal-

reported ity or failure
associated with the
samnler.
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TABLE 5

1991 ANNUAL RADIOLOGICAL ENVIRONMENTAL OPERATING PJPORT SUMMARY

MEDIUM: Sediraent UNITS: pCi/Kg dry wt

ANALYSIS TOTAL ANALYSES / LO.ER LIMIT INDICATOR L OCATIONS LOCATION WITM MIG #EST ANNUAL MEAN CONTROL LOCATIOWS

TYPE NONROUTIME OF DETECT!'04 * MEAN ( f ) ** LOCATION $ MEAN ( f ) ** MEA * ( f ) **
MEASUREMENTS F uGE INFCRMAft0N l RANCE RANCE

I-t31 89/ 0 1.7E+02 -1.?E+02 ( 0/ 87 ) 3.5 miles S 3.9E+C1 ( 0/ 2) -9.4E+01 ( 0/ 23
(-8.4E+03 - 9.1E+01) (#211) (-1.2E*01 - 9.1E*01) (-1.3E+02 ~ 5.9E*01)---

Cs-134 89/ 0 1 3E+01 -2.3E+02 ( 0/ 57 ) MCR Regien I -1.5E+01 ( 0/ 1} -2.9E+02 ( 0/ 2)
1.iE+02 (-4.4E+02 ~ 1.5E+01) (#355) (-1.5E+01 ~ 1.5E+01) (-3.4E+02 ~ 2.4E+02)

Cs-137 89/ 0 1.5E+01 6.8E+01 ( 76 / 87 ) MCR a sion It! 2.3E+02 ( 1/ 1) 4.9E+01 ( 2/ 2)
1.8E+02 (-1.3E+01 - 2.5E+02) (#475) C 2.3D 02 - 2.3E+C2) ( 1.9E+01 - 7.8E+01)

-

un-54 89/ 0 1.4E+01 2.3E+01 ( 47 / 87 ) mcR Region I 1.3E+02 ( 2/ 23 6.5E-01 ( 0/ 23
-- (-7.?E+00 - 1.4E+02) (#326) ( 1.2E+02 - 1.4E+02) ( 3.2E-01 - 9.9E-01)

Fe-59 89/ 0 3.0E+01 -8.9E+00 ( 0/ 87 ) MCR Aegion i 2.4E+01 ( 0/ 1) -3.6E+01 ( 0/ 2)
--- (-1.1E+02 - 2.4E+01) (#408) ( 2.4E+01 - 2.4E*01) (-3.8E+01 ~ 3.5E+01)

,

Co-55 89/ 0 1.4E+01 7.1E+01 ( 60 / 87 ) MCR Region 1 3.2E+02 ( 1/ 1) -9.6E+00 ( 0/ 2)
(-3.2E+01 - 3.2E+02) (#403) C 3.2E+02 - 3.2E+02) (-1.2E+01 ~7.4E4 30)---

I -6.2E+00 ( 0/ 2)
Co-60 89/ 0 1.2E+01 1.3E+02 ( 65 / 87 ) Mct Region I 7.4E+02 ( 2/ 2)

(-7.8E+00 - 7.7E+02) (#326) ( 7.0E+02 - 7.7E+02) (-7.8E+00 ~ 4.6E*001---

2n-65 89/ 0 2.7E+01 -1.4E+22 ( 0/ 87 ) MCR Regim It -3.6E-01 ( 0/ 1) -2.2E+02 ( 0/ 2)
(-3.2E+02 - 2.6E+01) (#471) (-3.6E+01 ~ 3.6E+01) (-2.8E*02 ~1.7E+C2)---

2r-95 47/ 0 - 2.8E+01 1.3E+01 ( 0/ 45 ) 3.5 mites ESE 3.1E+01 ( 0/ 1) 1.4E+00 ( 0/ 21
--- (-7.9E+00 - 3.6E+01) (*230) ( 3.?E+01 - 3.1E+01) (-T.7E+00 - 1.0E+01)

Nb-95 85/ 0 1.8E+01 -2.1E*01 ( 0/ 83 ) MCR Region I 2.1E+01 ( 0/ 1) -4.0E*01 ( 0/ 2)
--- (-1.8E+02 - 2.1E+01) (f326) ( 2.1E+01 - 2.1E+01) (-5.0E+01 ~ 2.9E+01)

Bs-140 89/ 0 1.3E+02 -5.5E+01 ( 0/ 87 ) MCR Region V 7.1E+01 ( 0/ 1) -5.4E*01 ~ 0/ 2)
--- (-4.0E+03 - 1.0E+02) (#32) ( 7.1E+01 - 7.1E+01) (-1.1E+02 ~ 9.iE-01)

La-140 71/ 0 4.6E +01 -1.8t+01 ( 0/ 69 ) 2 miles E 4.8E+01 ( 0/ 2) -4.0E+01 ( 0/ 2)
--- (-1.6E+03 - 6.0E+01) (#209) ( 4.7E*01 - 4.9E*01) (-4.8E+01 ~ 3.2E+01)

Ag-110M 7/ 0 1.4E401 1.4E+01 ( 3/ 7) MCR Region ! 2.2E+01 ( 0/ 1)
--- ( 3.8E+00 - 2.2E+01) (#325) ( Z.2E+01 - 2.2E+01)

l

* #vERAGE I*E ASUPED LLD AND TABLE C-2 VALUES. (--- USED WEN THERE 15 No trou!PE*OT.)
** FRACTION OF DETECTABLE MEASUREMENTS AT SPEctFnED LOCATICES 15 INDICATED IN Pi8!NTRESES. ( f )

7-20

i _ _ _ . _ _ _
,



|1 f IiIlj i|||)'f|I| ;| ,| i|

t ) ) )) )) ) ) ) ) )) ) ) ) ) ) ) )) ) ) ) )
2 2 2 0 0 0 0 2 1 1 1 0w S 20 20 20 20 20 20 20 20 1 0 20 20 10

N* + + * + + + + + U 9 +
O* E E E t E E E E E. y 4 1 0 7 5 5 3 9 6 8 8'I

/ / / / / / / / / / /T } /r A E 1 2 3 9 1 4 0 1 1 3 1 9
d Cf G 0 0-

3 N - 2- 0- 0~ 0~ - ~ - 0~ - 0~3 0 0 0

L(A
R 1 2 2 1 0 0 1 2 1 1 1 0g LN (0 (0 (0 (0 (0 (0 (0 (0 (0 (0 (0 (0

. K OA + + + - * - - + + + + +
PE 2E 2E 2E 0E 0E 0E 1 E 2E 1 E 1 E 1 E 0E

/ T P 04 03 02 C7 00 04 06 06 09 01 06 08
N + + + + + - + + + + +i O E8 E2 E1 E2 E3 E6 E7 E1 E1 E4 E1 E9

C C 1. ( 2. (- 1. ( 0. ( 2. (- 5. (- S. (- 5. (- 9. ( 9. (- 7. ( 8. (-
Y p 1 2 2 5 2 5 3 1 1 3 T 9

- - - - - - -Rm: LS0 T2

U I
S N 3) )) )) )) )) )) ) ) ) ) 3) ) ) )) ))

2 2 2 0 0 0 0 2 1 1 2 1U * 20 20 20 20 20 20 20 20 10 20 20 20
T * + + + + + * * + + + + +

N E E E E E E E E E E E ER A) 4 9 8 1 0 1 9 2 7 4 7 4
E E / / / / / / / / / / / /O PfG 1 1 4 8 9 2 4 1 3 2 1 7

0 0 0 0 0 0
L(J - 0~ 2- 0- - - 0- 0~ - ~ - -P N 0

E A F
UN (1 (2 (2 (0 (0 (0 (0 (2 (1 (1 (1 (1R NA 0 0 0 0 0 0 0 0 0 0 0 0
NE 2* 2+ 2+ 0+ 0+ 2+ C+ 2+ 1 + 1 + 2+ 1 +
AM 0E 0E 0E 0E 0E 0E 0E 0E 0E 0E 0E 0EG + 4 +2 *1 +2 + 6 - 3 +9 + 6 +7 + 8 +7 +4
T E E E E E E E E E E E EN S 18 02 42 65 S. 6 62 44 41 73 62 27 94 }

I E - - - -
M 1 ( 2( 3( 6( 7( 9( 2( 1 ( 3( 2( 1 ( 5( fT G - - - -

(A M
R .

H SE T E
I SP V ).EFO N *t

E E
S E S TT

O C E N E W NN

w V W V EE! NI W NL 1 OT s s N V W W N s M R
A AI s e s t e N N N e EACTM e) l ) e) ) l ) s) ) ) s) ) s) t ) RPT OAR l 7 i6 t 3 e6 i 6 e9 e5 e5 e9 e5 e9 i9
N OF m0 0 ps 0 i0 0 iG i0 i0 im8 m#

i 3 n2 IUNLCO i3 m0 i3 l 1 m0 l3 t 1 l1 l 3 t1 t

0 i 0 0 0 QI
E LN # 5. # r m# 52 m# m8 m# a- 8 # E5. (I 1 ( ( 4i ( ( ( ( ( ( ( ( PD 1

5 M 1 3 1 1 3 9 1 1 9 1 9 4 E 2
oT -N A 7e

E O . { f C
SIL R I D

NB I EI
A V ) ) ) ) )) )) ) ) )) ) ) ) ) ) ) )) ) ) ) ) R

S 2 2 2 1 1 0 0 2 1 1 2 1 fST N N 30 30 30 30 30 30 30 30 20 30 30 50 MI
O 2+ 2+ 2* 2+ 2+ 2+ 2+ 2+ 1 + 2+ 2 + 1 + TE I * E E E E E E E E E E E E S

1 5 3 8 7 0 9 1 7 3 7 4 NNT *
A / / 3 / / / / / / / / / EOL C) 1 1 4 1 1 6 4 1 3 1 1 7 *I

3 0 0 0 0 0- 0 0 MTO E 0- 0~ 2 - - - 0- - 0~ - - - AA LfG
C N DC

(2 (1 EOR(A (2 (2 (1 (0 (1 (1 (0 (2 (0

(WI O R 0 0 0 0 0 0 0 0 0 0 0 SL
T N 1 + 2- 2+ 0+ 1 + 0+ 0+ 2+ 1 + 1 * 1 * U1G AA 0E 0E 0E 0E 0E 0E 0E 0E 0E 0 0E 0E D

7O CE + 6 +5 + 2 +1 +0 +2 + 0 +* + 47+ + * - E4
I P E E 5 E E E E E E E - IE EL D 42 53 16 08 44 C. 2 79 B. 2 53 45 51 68 - F
N - - - - - - - (I- - - 0 3( 1 ( 1 ( CO I 4( 2( 2( 3( 1 ( 5( 1( 1 ( 1

I - - - - - - - - - .E
SFD ES
UA LT

R * AA
V

TN S
I O 2 12 12 1 1 1 1 1 1 1 2 1 2TL MI 0 00 00 0 0 0 0 0 0 0 0 - N0

A - + - + - + - CEI T + - + + + + + - + - + - + - + -
LC E - EE EE E - E - E - E - E - E - E - E - E - MU
TEE 1 11 11 1 3 1 1 2 3 2 1 6 Bu

- 25 68 3 3 4 1 6 1 1
B.

7E 5 - - - - - - - - - EE
N t T Le

N WD AS
O T AA LF E

') DH
N

1
,

AE
/ L

9 S S DB
EET LA9 S NN LT

1 YI E C
LTM DE

l AUE 0 0 0 0 0 0 0 0 0 0 0 0 ET
N OR REi ARU / / / / / / / / / / / / UDo NS 5 5 5 5 5 5 5 5 3 5 5 6 S
LOA 2 2 2 2 2 2 2 2 1 2 2 1 Af

S ANE EO
T M F
O N
T EO. O!

: AT
RCM S EA

U !5E 1 3 3 4 9 8 0 5 5 5 4 4 AF
4 7 0 0 VR

I YP 3 1 1 5 5 5 6 6 9 9 1 1
LT 1 - - - - - - - - - - - * *D AT - s s n * o o n r b a a *

E N I C C M F C C Z Z N B L
A

M

< ,{ |l | l||I(' ||||I|| lII|



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

|
|

i

ea a e e ma a .* mm ae ma aa ea am =.

N? N? N? *? Nh NE NY N? "? N? N? Nh
*

E. n. n. e m. m. M. u. s m. a w na*
-m % N % e N % % N % e % N e % . A e

g
o* 4d * b c O O o O O O O O O Oa . .- s Oa s e s e s e i e e e
& =
g 8 .= .5 .8 .5 .5 .8 .8 .3 .8 .8 .8 .8 .5*

s Er GE 8 55 58 80 54 EM 83 8W SM 85 80y 5 hi $* $f $d ki Ni $N $Y $i $i $f bii
8 a, a. - :- :- a- :- a. - a- a. - .- :. - a. - a. -. . .

..

m
H
H

m z nn n, nn nn , ~~ n - ..Rg 3 ~5 ~5 ~5 ~5 ~8 ~ U. ~5 ~5 u s. ~ U. ~5 ~8
8 8 W M M M W '8 X M W 'M

m -

O r.W 'J 'A N 'A "J 'A 'd 'a d 'd "J 'A J'

a.3 1 a e e i e i i i e$ E." ,E 55 8.8 r5 .J 5 8.~8 x8 r3 E8 e" 8 8"8 h. 8v8 ~~o. o o o. o
O id gE QU k. J h. A

W d O$ N
k. A g5 10 OM w%

.d "ld 'A ni [T J
4M U '* A .A 4 *1 d.

H r To vs To N. To ?? a. ?? To To ?? 10
. e

H 1!

@ * .
Ew .-

Ma 3 g
8 5 y

de4 " ' ' " " " ' ' ' * * *g=50 iK in L' t- t WW
s :n :D th :S :in :- t- t- En in t- in usy Og h th =" *h r y'. :50

"c *h =h g.at *C 50 SE SE SE *W *O
t

%c
E 6 E *E~ ;- :- :- :- ;- - :- ;- ;- ;- :- ;- "8 N

m m
.

2 3 e:.M O
4 a: m-m s g

g4 o w-
H 5 5.W -. *-

-. "
* .

8 _t. ;
_i. .i _i _t _i _i i _t. .t $ ~-

a =~gg g
g"'.; & I .R .I @ [ .R [ ..[ .$ .f & es

-o
s ,= . . .. . . . .* go
3 Sy 8 8 8 8 8 8 8 8 8 8 8 8 .3g
O ::-.
H Ga ag
@ y

.

<a
E 55 85 85 8. . 5. . 8. . 8. . 8. . 8. . 8. . 5. . 5. . NE.E. -

.4agm "M R8 Ma 88 #: 8: 4: N: W: W: 8: *: W: or
$;"o J4 A4 As A ; A A & a J A A dp

mm
> "

j *-n <
r

e%
- %m en m
O C UNN o en
'-' C 0;r $5

C <gw o M.
o o o o o o o o o o o o

h g D D N N D D el ' D D D D D
w

m sr
8 to

NE-

$ e!!
en

- r a B = x a s 2 e s s x --

e- WIo o

o :i T a a E & 6 6 & L 4 & L *Iw = ~ u u x - u o ~ ~ = m se

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



a nn nn ng ng ng ng n; ng ngen nn nn

n8 eg c8 mo e8 co> no ey e7 co now my
$I % M W M M W W M W M M Mp.

'J "N *4 'd '4 'd 'M 'J '4 'J '4 'J' '
"$*g

ae
, a . : : : "1 1 a e a

"3
sw.

#5 "k "Y *h *h "h *h *5 *h "h *Y #5
'

$ .g i.

( -V "v M. B. M. 5, ,* S. W. 9 W. S M. 85 8. M. $4 8. M. G. W. G M.c
U 5 81 ** 47 M1 M? M1 27 8" M? *" 41 M"

> a J. # d. # J. * J. * J. * J. * 4. * 4. * 4. " J. # J. #
**

.

..

m . -_

H
H
~m nn nn nn en nn nn ne en en en nn en

bp t *Y *@ *@ *Y "Y "@ "Y *@ *@ "Y *Y *$
e in W M W W W M 4 * * 'N * *
O r.N 'J '4 'a '4 'J '4 '4 '4 '4 4 'J 'a

swa s i e *: , : *: *a *
e

@ ) g= " s a .wg og
9

og og og og og og og og -g-

g. g. g.. -. -. -. -. e.. o.
r .M vM es 9x. vu en .8 v es ?W .mao

n u '4J WA WJ % r: M4 NJ 84 4; WJ WW M4 WA
JL QL JL 4L JL 44 4L 4L dL 46 qL qL ,-y 'f,

g =.EW = WN a ny
0 de8 5
A ;5c * 3 ft> >
4
y hg(

* Cn " " * * * * * "n "n * 02n ~ ~ n n n n n n

2"0 =* 4 if IE 12 IE TE 1E
3" 3"3" 3" 3c 3c 3" 3W

3"E *3 "dIE EU
g~.8

1 Est I E

%
w

=~ - "e n~ " ~ " " " * - " - "
in - - - - - -

9"5 a
A

N o .a x -2
- QH 4~

$, "8 n5 n5 m8 m E. -8 r8 ry m8 m8 n8 m5 m8 T"
nn nn nn nn nn nn nn nn nn nn nn nn

p
- - - - - - - - - - - - -

;! W W W W E M 4 * * * W 4 -g
a gn 'A 'd '; 'd 'J '4 '4 '4 '4 'N 'J '4 gn
4 s8 e i : : : : : : : :

"

N B*3 *5 #8 #8 ~8 *8 ~8 ~8 ~5 ~8 #8 ~5 #8

0".o0 35 8g 8 ,1 Ug 8g 8 ,1 5 *+ 5 *+
8 *,

8+0 51 8 ,1 8++8*43 -r
4~ *n .L . 1 L L* + ~ * :W+ LE s. a.m 4~ de.

- -n M. m~ e~g --

o 44 44 J. L J. L 44 J. L J. a J. L A. L J. L A. L J. L *5-

ggg

9 E
d4R .
*

! 55 85 85 8. . 5. . 8. . 8. . 5. . 8. . 8. . 5. . 5. .
";.

A,' E

e "S ME W8 40 0: M: M: W: W: M: M: W: M: mE
--

-

E "E;u 44 A4 Aa A J J J J J J A 4 ug
m *

,
* "a nt> a

H c *w
sm o m m om

e A MW; dn
d %;V 2

o o o o o o o o o o o o 8-m <gw
E D E A D 4 2 2 h E D E h $UJgE$
' a0 5E" " " " " " " ~ ~ " " "

U - a x
2 5g?<..

$$* *
s o oD M > e e e a 4g g pww - m

7 7 <,H gg g 7 7 y y 9 y ,, , ,O o o c c o
E..

<r . .

m g - u u .- u v u n m .. s

% !

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



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

=.

84

52a. -

e C C _C _C _C _C _C _t t -t t _t
~~

3 g.8 - - - -

d<.5 t t t t t t t t t t t t"*
w . . . . . . . . . . . .x.

s NW 8 8 8 8 8 8 8 8 8 8 8 8
w x
U 0

N A
N

..

m
H
H

g Z no on na na na em na == aa an am an

p $ "@ N9 "@ "Y N@ "9 NY "E ~@ NY NY NED
N :- E a n M m M W W s M * n
o W.N 'A '4 '4 '4 'a 'J 'A 'd '4 'd '4 'sA swi : "1 i 1 e i e i 4 a i a

" "

N It" "F -8 ~8 ~5 g$ ~5 ~5 5 5 *5 ~8 ~5-

*y gi
o .R ?W g *+ ?M .M ?M 4 ?* ?M ?$ ?M 94

a -. -. -. -. -. - -. -

.

% C MA MJ WA MA MJ MJ 44 Ed WA "d MJ MA ~

y g
* A- dL a- QL dv JL A.. da aL d- uL 4- -

< =
M J=W - wm 3 -u
U 5 5 d$a -g-

3 E 3 3 3 3 3
yw

"$".y =.0 .2
wag m a = =

^ *
. .0 . .0 . . .2 . . **

% "$g :n =-
.

m s= 6W mE =V =u =E =a =C =s =C =28 =-
e tW s mV e ak a m s2 =E a"-

.
m w

- * * * ,~ = e y,* " * ~ * * ~ ~in x - .. - - . - - .- - -

N o - 2 *E
z - A

wa N ,
Q Y. t~nn nn -n nn nn nn nn nn n- nn nn --

p k m8 m5 m8 m u. m8 m5 m5 m5 m8 m5 m E. m E. W"*
8y -

* M W * * * * * * 8 M * M' =g
Q~N

'A *s 'a 'J 'a 'J 'A 'd 'a 's 'A 'a g-a
s+ : i ". i 1 i a e i e< *

N -.3 ~8 *P ~5 *G. ~8 *5 ~5 *8 *5 *5 ~8 ~5B* 0
g g< so. - ~. -. -. o. - - o. -.o

o 55 .R .4 ?4 ?M ?M ?E ?W ?8 ?8 ?M ?* ?# 2a j' WW 54 WJ 3A MA MW MW M4 Ed M4 M4 WJ :~
o A- .b J- A. L J. L A. L JL J. L AL AL J. L A- *G-

n ;ga gm
N d *<.

g "w
A E- 55 85 85 8. . 8. . 8. . 8. . 8. . 8. . 8. . 5. . 8. .

"
,g -- ++ uy

m "U 48 MU Ed W: M M: N: E: $1 W: $ W| ww
C "; di J4 J4 4 a A A 4 J a a A GyEa s .,e
e sw
W 9 I

H O **s
m w w am
@ % N Yls $*La-w ~~w

C Nkb o o o o o o o 0 o o e o OU
: b3 m%

M gas s s s s s s s s s ss ogg m m m m m m m m m m m
,,B 5"E to

2 1 53:k.. ____

$" t" W.
w
- < s o a

s CE 5 0 0 M & E S $ W $ 3 3 ""

Q WO 7 a a b i 6 i i t A e & *:p g - u u n. - u u ~ ~ m a s
%

.. . .. . . . .



l1 || | | j

-t ) ) )) )) )) 1) 1) ) ) )) )) )) )) ))w S 1 0 10 10 10 10 1C 1 0 10 1 0 10 1 0 1 0

0 0 1 0 0 2 1 1 0 1 0 1N* + + - + + - - - + - + -O* E E E E E E E E E E E Et. I 6 4 9 8 8 0 2 7 2 7 4 3
T )e / / / / / / / / / / / /A E 4 1 4 2 2 8 5 3 1 5 3 4w CfG 0 0 -O N - - 0~ 0 *- 0- 0 0- - - - 0-

0 0 0 0
-

-L(A -g R 0 0 1 0 0 2 1 1 0 1 0 1LN (0 (0 (0 (0 (0 (0 (0 (0 (0 (0 (0 ( 0K OA + + - + + - - - + - + -

.

RE 0E 0E 1 E 0E 0E 2E 1 E 1 E 0E 1 E 0E 1 E/ T M 06 04 09 08 08 00 02 07 02 07 04> 03N + + - + + - - - + - + -
1 O 64E E1 E4 E2 E2 E8 E5 E3 E1C C

4. (- 9. (- 8. (- 8. (- 0. ( 2. ( 7. (- 2. ( 75 E3 E4E
Y p 4 1 4 2 2 8 5 3 1 5 3 4

(
4. (- 3. ((

R - - - - - -A :
M S
M T '

U I
S N ); )) ) ) )) )) )) )) )) 1 ) )) ) ) 3)U 1 0 0 1 0 2 1 1 0 1 1 1

+ 30 10 30 30 30 10 1 0 10 10 10 30 10T * + + + - + - - - + - + -N E E E E E E E E E E E ER A} 2 4 6 4 4 0 75E E / 2 7 2 7 9 3O / / / / /mfg 2 1 8 1 3 2
# / / / /P N 0 3 1 5 1 4L(A - 0- 1 0- - 0- 0- 0

- 0~ 0- 0 0 0E A F - - -R ON (1 (0 (1 (1 (0 (2 (1 (1 (0 (1 (0 (1WE 0 0 0 ? 0 0 0 0 0 0 0 0
A

0+ 0+ 0 - 1 - 1 + 2 - 1 - 1 - 0* 1 - 0+ 1 -AM 0E 0E 0E 0E 0E 0E 0E 0E 0E 0E 0E 0EG + 5 +4 +3 - 7 9 0 2 7 +2 -- - - -N T E 7 w4 -t E E E E E E E E 3S 21 41 O. 7 17 23 E - EC. 8 25 73 21 75 04 34I E - - - - -H 6( 1 ( 3( 2( 2( 8( 5( 3( 1 ( .( 4 i 4( f

- )T G -

A I
- - -

M
R
E

|

(
H
T .

P SI

W E
O S

N 4 )
O 0 .EN

L I Nt 9. W T1
w W

w W W W W WT Ot NN
W Wr NA AI u EEN s N N N s s s s s W sCT MR7 e) ) ) ) e) e) e) e) e) ) e)T ) AR e6 l7 e6 EA

N t' CO t 1 i 3 l 1 le6 e6 l7 l 7 l 7 t 7 7 e6 l71 t1 i3 i3 3 i3 l3 l 1 i3
IRPOF i 0 m0 i 0 i 0 0 mC m0 im0 m0 im0 i0 m0 UNE LN mF # mf m8 im8 F 8 # t 2 m2 t QII ( 1 ( ( ( ( 1 ( 1 ( 1 ( 1 ( 1 ( ( 1 (5 M E1 1 1 1 1 1 1 1 1 1 1 1N RD 5

E 2E O OT -

L R ,| NA 7
C

B I s!
t DA V N} ) }) 1) 3) ) ) )) ) ) )) ) ) )) 3 ) 3 )

S 1 0 0 1 0 1 0 1 0 1 1 0 ES

EIT N N 30 30 30 30 30 30 30 30 30 30 30 30 HI

R
E O + + + - + - + - + - + +I * E E E E E E E E E E E E S

T * 2 9 6 4 4 6 2 7 8 5 9 9
T

A /L C) 2 1 8 1 3 4 1 3 1 7 1 1 WI

/ / / / / / / / / / / EO
NN

A O E 0 0 - 1 0LfC - - - - 0- 0 0 0-- - 0- 0 0 0 WTC N - - - AR( A (1 (1 (1 (1 (0 (0 (0 (1 (0 (0 (0 (0 EO
I O R 0 0 0 0 0 0 0 0 0 0 0 0

DC
T N 0+ 0+ 0 - 1 - 1 + 1 + 1 + 0+ 0+ 1 + 0+ 1 +

G AA 0E 0E 0E 0E 0E 0E 0E 0E 0E 0E 0E 0E D
SL

O CE + U5 7+ + 3 7 9 4 1 +- - - -! M E 7 8 6 4 6+L 0 21 61 07 17 23 61 31 31

E E - + -E E E E E - EE E E EN - - - - - - - -O ?. 3 61 - I

C. 4 63 - FI 6( 7( 3( 2( 2( 3( 1 ( 6( 2( 5( 4t 5( C
- - - -I - - - - - - - -

( I

D .E

A SP

R
' ES

* U
LT

T N AA
L I O 1 1 01 01 0 1 0 0 0 0 0 1 0 2T

V
MI 00 00 00 0 0 0 0 0 - 0 0 0 0

S
A s I T + + + + + + + - + - + - + - + * + - + - + + - CE

LC EE EE EE E - E - E - E - E - E - E - E - E - M

- NU n E 20 70 10N e 1 1 6 5RT - - - - 8 3 7 6 1 EE
- - - - -EE 26 26 38 3 1 3 3 8 6 6 2 8 BUN e WD L R

OA r LF ASO 1 AG E
1 0M

/ s
t

9 d S S AE
9 r EET L

SNN DB1 a T I E L A
tTM LTl uOPUE 0 0 0 0 0 0 0 0 0 0 0 0 ET

C
DEl ARU / / / / / / / / / / / / UDo NS 4 4 4 4 4 4 4 4 4 4 4 4 S

R E
LOAC A NE
T M AF
O EOT M

N: EO
M | GI

S AT
U 4 7 RCI

SE 1 3 3 4 9 8 v 5 5 5 4 4
EA0 0 VRI Y P 3 1 1 S 5 5 6 6 9 9 1 1D LY 1 - - AF

t
- - - - - - - -AT - s s e o o n r b e a *E N 1 C C M F C C Z Z N B L

* *
A

M

( !|!|| ||} !||!||l|| i



-_ _ - _ - _ _ _ _ . __

. , ,

a,

> .
51u. -

Q^8 t .t _t. .t.. .t .t .t _t.

-.$
-t .t .t.

a
t3 g. -

""3 I .I I I $ .I f $ I .I Iw
M d. . . . . . . . .**

.s "E 2 2 2 2 2 2 2 2 2 2 2 2
bm

u
be Q.

..

m
b

b H
mx n -n n n ., n - - .,.og 8

-5 -8 -5 -5 -8 -5 5 -8 -5 -8 -8 -8
m in W W W n W n * * W W W Wo WN N '; 'A 'A '; 'A 'd N '4 N 'e '4A ami e i i i "i i i i e i$ E!" *E "8 ~5 ~5 *8 ~5 ~5 *8 ~5 *8 ~8 ~8tr 5. <1 8. 1 5. W' 5. ~0 S. a 5. n' 5. %' 8. *+ 5. W' 8W 81 8. 1

+e
% u WJ WJ WA ni WJ NA W4 W* W4 WJ Wa WA

4

y J, fL fa fa fu A. 40 fa 4- ja 6. 4L
~

+
g
N .E* =

M
.

p. 3 w
* ., 0

5 5
g g- $5

g .4 3 3 3 3 3 3 3 3, 3 3 3 3 Ew
*

A 4.n n n n ng sg5 30 30 30 30 30 30 30 30 to 30 3C 30
n n au

g~.a iR 10 it IE 12 it IR TE iR TV 12 IEd - '' * * ~ ~ ~ ~ * ~ ~ * *c m- . - - - - - - - -E "8 :S

95 ,A o '

a m .

ke $"
-a

en nn en en en en en nn en nn nn ~~ Ug .- 5 8 -5 -5 -8 -5 -5 8 5 -8 -8 -8 T"" =* 5 $ $ h 5 h 5 $ $ $ $ 5 *a gn N N 'A 'A N 'A '4 N 'd N 'e 'A *6=A s.N : i i i i e i i : I : 1
5"o
e$H go ,g og

,
, ,,, c, .- ._ ,- ,, o -o ,,, o

5g" -? ? ? o? ? ? ? g? g? g? B"
-="

?W g *. ?W ?n ?W ?n ?* ?W ?W .* .! .. W .S
o.

0 y *) .: W .: WA NA W .: MA 34 W.: W4 WJ Wa WA : :
. '

o J- J. L A. L A. L J. L A- d. a J. L 4- J. a av A. L ~5
-

y
a ;g
N ym

*

g (E4 E- 55 85 35 8. . 8. . 8. . 8 8. . 8. . 8. . 5. . 8. . 70
.

g -- + ++ 4

a "O ns as Ws n: W: *: n: m: e: m: m: 4: mi
um

&y Q di A4 .: d A s' a a 4 J A A A f}
n

O sw * ~ "o
4 (2 9 Y

m = * <a
m O. WWG gm*H d 5~

<Q)r
sc oSw o o o e o o o o o c, o oEu4 w-% % s s s s s s' s s s s $8g ,gs - - - - - - - - - - - -

5"T ,,

S T
w5..
i ;~w

W"t!
-

A smw - o om 4 o e r 4 4 <mH gg g 7 9 9 y 8, 9 $, $-e
O <n .

e 76 .e o o c u n a a e

,. ,,m - - u u u u ~ ~ x = sNI

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



__ . _ _ _ _ _ _ _ _ _ _ _ _ _

v
|m e

p -58.

% .^ w t t .t., .t .t _t. _t. .i. .t. t _i. to
.
', g o - - -

g "g,5 $ I I. I I. .$ I I .$ -.I I. .I.
*

. . . . . . .
,

Er E 8 8 8 2 E 2 2 8 F E 2.sa 5
O u

>* IL
C4

..

to
8
H
**tQ nn en en en nn en nn en nn en en en

5 ~8 ~@ 8 - 8, .-8 -@ @ 8 ~5 -8 8 -8.
9 .

e in W 8 W W = * M M E * * *
O W-N *d 'A 'A '4 '4 'J '4 'J '; 'd '4 'J'

so : , , o. *. . a4 n a.o

$ #5 "8 ~8 ~8 *8 ~8 ~8 ~8 ~8 ~8 "S ~8 ~8
- -

-w o. g.
@E ?W g *. ?* ?M go. o. o. o.

.M ?$ g *. ?* g *.o.**o ?M . . . .

2 t; M4 B4 24 24 54 W ., N4 MJ Md #6 34 $J n

y } Jo ey L W. 4- 4- Jo 4- L A- do 4- J.y +

g -
.

E MM - w
Cu 5 3 3 2 5 5 5 W W 3 P 5 W n0

$, a, a. a. 1 ? ? $ a. f a. n.o a =
8 s .. . . . , .

N 083 C C C t t t t t t t t t . EE
Q~0 $ =' c ' 1-5 == == =a

=$ =5 :9:*$ =5 c =:- == =a- .- - -

$ '5 ?y
" "C "" * 0 Sn *C 50 * n 85

?, t ?.E 90 ?t at at at ?, .?, t ?. t ?t WoW "5 ~-m ::: 4 - . . . . . - . ~ogZ e s
N O 5

_A CG -n
CQ H wig s ~n nn en ~~ nn nn nn nn en en nn en ae$ "5 m8 m8 m8 m k< m8 m8 m8 m@ m5 .8 m8 m8 25

+g -
U$ N 5 Y Y Y Y U 5 Y W Y & wEa 5 ' - % * ' - '- '- ' - ' - '- '- '- ' - '- -

"h UO W o o" o o o o o oY o" o o od .J + 0 8 4 8 8 8 8 8 8 8 8 8 8

8!0 8*5 ~5 ~5 ~5 ~8 8 ~8 ~8 ~5 ~8 -8 ~5 ~5
g. g. g. g. B-= - g. o. -. o. - -. ~.o 55 ?4 .8 ?* ?M .E ?N ?8 ?* ?W .M .5 .M 8

0 y' WJ M; Ma M4 ni WJ WJ v4 na WJ WJ WJ : U
.

J. L A. L Ja da 4. L WL J. a J. L 4. L JL A. L A. L ~Do -

m ;g
C3 ga
g eu.

3 .

5. . 85 85 8. . 5. . 8. . 8. . 5. . 5. . 5. . 5. . 5. . ?EA c ~
~

g o - , - uw
.s "S 0: W8 M8 a: N: M; :: W: 5: 4: 8: M: .5
P "E J di di a 4 & 4 J J ; 4 4 k' y

.$C O.p aw
C 9 Ya

e4 CD *w
,

m G e a om
e > M, W O "s :g -w a

.4 .- r awQ
<gw$

o o o o o o a o o o o o we
Ew

%,E
O % s s s s s - s s .s .s s
.- ._. 3 , m m m e e m m m m m

,
M U*t to

8 w5
$6"

.k 5 W:sa o ow - - - o - o m m - - --H nu m - - m m e . m. a w - -

O h b f' h b b b b b b bw g n u u - u u w ~ a e a

|E|

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



_ --

p , , , . ., , , ~ , . - m - .% ,. - -- -- ., n __
> .5 .5 .5 .5 .8 .8 .5 .8 .8 .8 .8 .8a

"aIp W 4 M. * M. E. N. W W M. * M. W W.

c-. e. % . N % % % % . % . % % . % .O w M N ** 00 m e Oh M O M N MN wu O O *= 0 0 0 O O O O O O

tn
. w .r a 3 4 3 3 $ 8 8 8 8 8 8s.

x 8 .= o s. w8 o s. 8 5 w5 ., 5 w8 ,8 w8 8 w8
"

.

s "r 8. M. 8. . 8. M. E. M. G. W. 8. M. E. M. 8. E. 8. W. B. W. 80 53
~4
U 3. e,. W ., w m. wm we

.

. . on. N. 8. m. o. & 4. n. ,,
wm w, we we

3. e.w . .:,4 p. m
.

n n. on - n
. m. ..

.. -

..

n
P
H
**q em em me mm e~ e. e. m e. m em es mm e.,. e. m5 e5 ,o S. e5 -8 -8 .8 N8 e $> -8 .-B. -@ N8.g . +

e i ,- , E. 4 M. 8 .. R. M. M. . &. W 3 E. s. 4O tw8 6
% Nm

. %m - O .- e m n .- e so Npg n O O .* O O O O O O O O O8 8 8 8 I 4 8 8 4 4 8 8

N N.w"<~5 *8 "5 *8 *8 ~5 *8 -8 -8 '' E #8 ~5. .u D. O. O O. O. e. O. O. O -. O. ~.E ow w w suQ +N O. w O. o. o o. N o. N o. au, O. 40
ow

O.
su w w ow ow40 + N e + a) + &a u t. a. W J., W A. U. d WJ 8. A. M. J W o.*k. J %. 4 84 M. d.

'

. . ag ,a
nw . - . mw Ow e

.

g g w e. w Nw *w -w ew => w -w
-
= o

E .w - M
wo. 5 "

O .

8 8 d54 5- a a := > 2 a ,i s ;,. W m.. ,< 5 t 3 ,,. C ., t ,E , t- =,
.C. ~.,

, ".% " . ,
" " " Wa-

ag8 N -g -% ~ .o. - - . ~ , -m ~ o . .-
..m -m -n g- -n . - --

m ., 0 "E SE *E 12 TE "E is "E 72 1R WE TE ~g-

n v :- ;- n* =~ :- "8 2
~ - ~ ~ - - - -- - - - - - -E 2 *-,, y ,:.m o ---

a e
m H g-
g A n .% me Am cm .% a m .% e. m e .% ee p. A .% .s g

w
9 E ., 8 ., 8 ,8 ,, 5 ., 8 ,, 8 -, 8 ,, 8 ,, 8 ,, 8 ,8 ., 8 W"

"

W 5 r -w w w w w w w w w w w w e. - . e. Q 20 m N.
pq M N. e. e. t). % %d. 32% . % . % % ,. % % . % * % % *% %M wO^ e- M e- e- N M

M.
N e- 40 N N *=

-

0 O O OW O 9 O < O O< < O O f3 0 3-.J , o 3 3 3 3 3 3 * 8 8 8 8 8o = a
H M*a ~8 "8 *8 "8 -8 "8 ~5 8 -8 8 -8

"$ a
'

-- O. -. -. O. -. -. -. O. e- -. -.0 0
O w< O '8 O. N.

O, OW O.
w w w Ow Qw

< *. + N. O. .w. O. O. N O.
w w 8o e +a ,o e m
N. O s== K

W e.,. . e. m., . M. in.,E. n.
a* .o. M, msu . w su . w.,4

. N. . m., . ~ . W .o. 8. .
.9 w0 v .. .

, . .w ,c
.,-

s e .
m. ,,- .,

O. N.
w . .o Ow w ,. u. . .

Q # gw
< o ga
m tn * a

gae g =
*1 ::, i.- 5. . 85 85 8. . 5. . S. 8. . 5. . 8. . 8. . 5. . 8. . '?4 - 4 uyR ,m ." .S d. : M. 8 WW R. : W: M. : 4. : M. : W: $. ; 8. : E. : wm

O . . .

D 50 ., N en Jf*, agku W N wt . 4 e3 %e e= m en ed 2Qkk du <M
' ~ "

o 9 E
Nm Q * u J

O seO N U$z *'a.".g.( J - = =* . uv dD su O O O O O O O O O O O O 8UN O0 <w % % % % % % % % % % % % O
w

g Jg< . O O O O O
.O

O O O O O Oe- e- e= e- e- e- .- e- e.- e- e- ( w
g x , n.

g ;5
.-

..
<

M m' u
** *, N w4y O O >wMW e* M M %,

.D
40 C toi nm ..t .s- < wA m. e.- m. in. sn.

t,*%H
..J -

.- n o o. o. .-O .= . v s . 9<- . es to C O O C a, n e a ep 2 - p u 1 w u u N N 2 m a
|C

______ _ - _ _ _ _ _ _ - _ _ _ _ _ - _ _ - _ _ - - _ _ _ - _ _ _ _ _ - - - - _ - _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- --- -_



_ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ . _ _ . _ _ _ _ _ _ _ _ - --

.

I

#
3 m

5
4J. -

3.G g""8
-t. -t.

-$ E -E -$

-t t
-$ -$

-t _.t

$ $ E E U I.

"=5 t -t .t t .t t
-

w . . . . . . .x 4.

% Y kw
U

N a
N

..

D
H
H

Q Z nn ~~ nn nn nn nn nn nn nn nn an anm N e e O e O N NW Q NO NO N N 9 N NO N NO NC NO NO NOp e + + + + + + + + + + + +N En W M. M. E. W M. 4 E M. 8 W 8J % . N N N % . % N * % * % % N * %w w e e O e e
.

m O O O O O @. N. N O m eO O O O O O Osww 8 8 8 8 8 4 8 8 8 8$ DE" *G ~5 * G. ~8 ~8 *8 ~8 *G ~8 *8 ~ 2 , ~* U.w M. e 3n ? M. ? M. ? n. +8 g *. ?* V M. V M. ?W 8 ?8.'?8
w e O. -. O. g. N.** '

+ +- W4
4. N. W e. e. m. m. ~. . O. N. u M. s. M. r. 8. m. e. M. m. ~

w w w . w . m w mmg w . . n.x w w Mw w w ews
-

. .o e. A. M. N.
w w ow ww w w Mw +

= w
= .& W mm 2 2 2 p 2 m
- W

O 5 5
.

5 8- 5 5 "Y
'

5 5 2 2 2 2 2 2 2 2 2 2 2 2 == c

. . . . . . --* ~g--

% t C i C C .t. ~ C C i t t t 5%
~ ww

~5
~. n -- n n - -- -n - -- -- n

" b !.
. .e e- _e _e _e _e _e _- .e -- _- _e -

na
50 "A NO 'Q "" "Q "U 'M "" "O "Q "Q 8"

,*
N= NC NCw sn N. N. N. ~. N. N. ~= N. wm 6" 6" 6" 6* 6* 6* 4* 6" 6* 4* 6" 6* "O R

~

W o 9" A
a N .5
A H -c

w"nn -- nn nn nn nn nn nn -- nn nn nn aa N F* O Q Q e O Q F* O N N(4 5 NO (40 NO N O' NO NO NO No NO NO NO No W M.y + + + + + + + + + + + -
E .a

~; * W M. 8 W W 4 0 * 8 M. 8 w5
*

% . % . N N =a N N . % % N . N N %- 4 e e O e e N N m m4 aw8 I i i i i i :
g *-

u = 'ww wM we we wO wO wo w 3 we w wr wN wN w
cH u O O =

O. O O O O % O O Ya
'>= M+ e 4 eU O+ Qe e + + e + + + N+ N+ 3.( W Ow Ow

+ M. +@ O.
w Ow ow ow w Ow w w Ow ow Ou
O. +@ +4 +c + b. + M +0 +O +0 +O . w= w

W N. N. e.. e. m. m. N.. W O. N. P N. A. b. m..
w

M..
w w is w w e w e w w e s -O 04 m. b V. M. m. N

,O U
. * w.

H y e.
= w ew Mw e. N. P. N.

w-v w ww w w @w qw ew Mw ue

owA Q MAemJ4 * av

35e -
- M "N e N eN NN *N eN eN e e M N H

mN K- O CO OO DO DO CO DO DO O O O O N.g p -> + , + + + + + + + + ++ + + + + + e 4 . + +. Uw
=

p a, "O 8. : E. M. 8. M. WW 05 O. M. 8. M. 83 W: R. | W| W: wb-- ..
. . .w Ww Ne ce Ne eN Me Ne mN A N N @ m

.

N NWas
c w

d gi
s **m O a a

@ U Ua5 om
b?*

H e --w
JW E uW W w O O O O O O O O O O O O wr

OWn :r a
- ( &D N % % N % % 5 % % % % % O

w
.H M N N N N N N N N N "# N Na W

4 Y R u.+ UQs
W5o-
hu. m

- A w(O OMW e M 4 & O O m m @ 4 4 ( w
# KH >A M

J> e. m. m.
e 4n @

O. &. e. e.b c. .e C 9 O O C L 4 e e e

e .WM . 4 $Q
E _g

- U U E 4 W U N N 2 m a

___ _ _ _ _ _ . _ - -- ----""~ ~~~ ~



..

. .

TABLE 5

1991 ANNUAL RADIOLOGICAL ENVIRONMENTA'h GPERATING REPORT SUEMY

MEDIUM: Goose UNITS: pCi/Kg wet wt

ANALYSIS TOTAL ANALYSES / LOWER LIMIT INDICATOR LOLATIONS LOCATION nt!TH RICNEST ANNUAL ME*N CONTROL LOCATIONS
TYPE N0sROUTINE OF DETECTION * MEAN ( f ) * LOCATION MEAM ( f ) ** MEAW ( f ) **

MEASUREMENTS RANCE tur0RMA!!ON RANCE RANCE

I-131 2/ 0 9.7E+01 -4.3E+01 ( 0/ 2) atCR Region I 6.9E+00 ( 0/ 1) no sarrotes
-- (-9.3E+01 - 6.9E+00) (#355) ( 6.9E+00 - 6.9E+00)

Cs-134 2/ 0 1.1E+01 -1.4E+0* ( 0/ 2) MCR Region I -7.5E-01 ( 0/ 1) re saeples
1.3E+02 (-2.7E+01 --7.5E-01) (#355) (-7.5E-01 ~7.5E-01)

Cs-137 2/ 0 1.1E+01 -1.1E+00 ( 0/ 2) MCR Region 1 3.0E+00 ( 0/ 1) no sayles
1.5E+02 ( ' . 3E+00 - 3.0E+00) (#355) ( 3.0E+00 - 3.0E+00)

|
Mn-54 2, 0 1.1E+01 -1.9E+00 ( 0/ 2) MCR Region i 1.3E+00 ( 0/ 1) no sarples

1.3E+02 (-5.0E+00 - 1.3E+00) (d355) ( 1.3E+00 - 1.3E+00)
_.

Fe-59 2/ 0 3.2E+01 8.9E+00 ( 0/ 2) MCR Region I 9.9E+00 ( 0/ 1) no sartples
2.M +02 ( 7.9E+00 - 9.9E+09) (#411) ( 9.9E+00 - 9.9E+00)

Co-58 2/ 0 1.2E+01 -6.3E+00 ( 0/ 2) MCR Region I -1.1E+00 ( 0/ 1) no serples

1.3E+02 (-1.1E+01 --1.1E+00) (#355) (-1.1E+00 ~ 1.1E+00)

Co-60 2/ 0 1.2E+01 5.7E+00 f 0/ 2) MCR Region I 9.5E+00 ( 0/ 1) no saep!es
1.3E+02 ( 1.9E+00 - 9.5E+00) (#411) ( 9.5E+00 - 9.5E+00)

2n-65 2/ 0 2. 7E +01 -7.9E+00 ( 0/ 2) MCR Region I -4.9E+00 ( 0/ 1) no sanptes
2.6E+02 (-1.1E+01 --4.9E+00) (#355) (-4.9E+00 --4.9E+00)

Zr-95 1/ 0 2.9E+01 -2.7E+01 ( 0/ 1) MCR Reglen I -2.7E+01 ( 0/ 1) no samles
--- (-2.7E+01 ~-2.7E+01) (#411) (-2.7E+01 ~2.7E+01)

Nb-95 2/ 0 1.8E+01 2.2E+00 ( 0/ 2) McR Region ! 4.9E+00 ( 0/ 1) ne senples
-- (-4.2E-01 ~ 4.9E+00) (#355) ( 4.9E+00 - 4.9E+00)

Ba-140 2/ 0 1.1E+02 -5.8E+01 ( 0/ 2) MCR Regici 1 -1.4E+01 ( 0/ 1) e sarples
--- ( '.0E+02 ~ 1.4E+01) (#355) (-1.4E+01 ~ 1.4E*01)

i
La-140 2/ 0 3.7E+01 -3.VE+01 ( 0/ 2) NCR Region ! -7.4E+00 ( 0/ 1) no samles

--- (-7.0E+01 ~7.4E+00) (#355) (-7.4E+00 --7.4E+06)

* AVERACE MEASURED LLO AND TABLE C-2 YALUES. (--- USED WEN THERE IS NO REQUIREMENT.)
** FRACTION OF DETECTABLE MEASUREMENTS AT SPECIFIED LOCATIONS IS Im0lCATE0 IN PARENTHESES. ( f )
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TABLE 5

1991 ANNUAL RADIOLOGICAL ENVIh0NMENTAL OPERATING REPORT SUMMARY
UNITS: pCi/Kg wet vtMEDIUM: Dove

ANALYSIS TOTALANALYSES/ILOWERLIMIT IN0!CATOR LOCATIONS LOCATION WITH MIGNEST ANNUAL MEAN CONTROL LOCA!!ONS

TYPE NONROUTINE OF DETECTION * MEMI ( f ) *+ LOCATION MEAN ( t ) ** MEAN ( f ) "
MEASUREMENTS RANGE INFORMAT!CN RANGE RANCE

I-131 1/ 0 7.8E+n2 -3.0E+02 ( 0/ 1) 0-2 miles W-NW -3.0E+02 ( 0/ 1) no saeptes

--- (-3.0E+02 --3.0E+02) (#Z21) (-3.0E+02 ~ 3.0E+02)

Cs-134 1/ 0 2.2E+01 -2.8E+0! ( 0/ 1) 0-2 miles W-HN -2.8E+01 ( 0/ 1) no servles
1.3E+02 (-2.8E+01 --2.8E+01) (#Z21) (-2.8E+01 ~ 2.8E+01)

|

Cs-137 1/ 0 3.1E+01 1.1E+01 ( 0/ 1) 0-7 miles W-NN 1.1E+Gi ( 0/ 1) no sarples |

1.5E+02 ( 1.1E+01 - 1.1E+01) (#I21) -( 1.1E+01 - 1.1E+01) |

Mn-54 1/ 0 2.6E+01 -6.4E+00 ( 0/ 1) 0-2 miles W-NN -6.4E+00 ( 0/ 1) no saaptes

1.3E+02 (-6.4E+00 --6.4E+00) (#221) (-6.4E+00 --6.4E+00) |

Fe59 1/ 0 d.3E+01 -1.3E+01 r 0/ 1) 0 2 miles W-NN -1.3E+01 ( 0/ 1) no sarples

2.6E+02 '-1.3E+01 ~ 1.3E+01) (#I21) (-1.3Et01 --1.3E+01)

Co-58 1/ 0 3.3E+01 1.4E+01 ( 0/ 11 0-2 miles W-NN 1.4E+01 ( 0/ 1) no sanctes
1.3E+02 ( 1.4L+01 - 1.4E+01) (#Z21) ( 1.4E+01 - 1.4E+01)

Co-60 1/ 0 3.0E+01 4.5E+00 ( 0/ 1) 0-2 miles W-NN 4.5E+00 ( 0/ 1) no senples

* 3E+02 ( 4.5E+00 - 4.5E+00) (#221) ( 4.5E-00 - 4.5E+00)
.

2n-65 1/ 0 6.3E+01 -2.2E*01 ( 0/ 1) 0-2 miles W-NN -2.2E+01 ( 0/ 1) no serples

2.6E+02 (-2.2E+01 -2.2E+01) (fz21) (-2.2E+01 --2.2E+01)

2r-95 1/ 0 7.2E+01 3.0E+01 ( 0/ 1) 0-2 miles W kN 3.0E+01 ( 0/ 1) no secutes
--- ( 3.0E+01 - 3.0E+C1) (#I21) { .t.0E+01 - 3.0E+01)

~

hb-75 1/ 0 5.5E+01 8.2E+00 ( 0/ 1) 0-2 miles W-NN 8.2E+00 ( 0/ 1) no saccles
--- ( 8.2E+00 - 8.2E+00) (sZ21) ( 8.2E+00 - 8.2E+00)

Ba-140 1/ 0 8.0E+02 2.5E+01 ( 0/ 11 0-2 miles W-NN 2.5E+01 ( 0/ 1) no secole.
--- ( 2.!E+01 - 2.5E+01) (#Z21) ( 2.5E+01 - 2.5E+01)

Ls-140 1/ 0 2.6E+02 -6.8E+01 ( 0/ 1) 0-2 miles W-NN -6.8E+01 ( 0/ 1) no saeptes

j --- (-6.BE+01 --6.8E+01) (#221) (-6.8E+01 --6.8E+01)

* AVERACE MEASURED LLD AND TABLE C-2 V~. LUES. (--- USED W EN THERE IS NO REQUIREMENT.)
" FRACTION OF DETECTASiZ M'ASUREMENTS AT SPECIFIED LOCA; IONS IS INDICATED IM PARENTHESES. ( f)
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TABLE 5

1997 ufNUAL RADIOLOGICAL ENVIRONMENTAL OPERATING REPORT SUMMARY
UNITS: mR/STO QuarterMEDIUM: IIamersion Dose by TLD

ANALYS!$ TOTAL ANALYSES / LOWER LIM!i INDICATOR LOCATIONS LOCATION WITM MICMEST ANNUAL MEAN CONTROL LOCATIONS

TYPE NONROUTINE OF CEfECTION NEAN ( f ) ** LOCATION MEAN ( f ) ** PEAN ( f ) **

MEASUREhENTS RANCE IPf0RNATICM RANCE RANGE

1.5E+01 (169 / 169 ) 1 mile W 1.9E+01 ( 8/ 8) 1.6E+01 ( 8/ 8)*
Ganina 177/ 0

(8013) ( 1.8E+01 - 2.1E+01) ( 1.4E+01 - 1.8E+01)( 1.2E+01 - 1.9E+01) ;-~

I
i

* AVERAGE MEASURED LLD AND TABLE C-2 "ALUES. (--- USED WEN THERE IS NO REQUI2EMENT.)

** FRACTION OF DETECTABLE MEASUREMENTS AT SPECIF tD LCCATIONS IS INDICATED IN PARENTFESES. C f )
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TALLE 6
PERFORMANCE SUMMARY FOR PROGRAM CONTROLS

4

Performance Performance Performance
Obiective Goal,

15% accuracy for Meet performance c,bjective 95%
inter- and intra- 95% of the time Goal Met
laboratory quality
control samples

15% precision for Meet performances objective 99%
replicate inter- and 95% of the time Goal Met
intralaboratory
quality control
samples

Analyze REMP samples Meet the LLD requirements 100%
in order to meet 95% of the time Goal Met
required LLDs

-

Perform the analysis Meet performance objective 98%
*of REMP samplos within 100% of the time Goal Not Met

30 days of sample -

receipt

Collect and analyze Meet performance objective 99%
"egpired samples as 95% of the time Goal Met

; -

,.

scheduled g

Maintain a minimum of jMeet performance objective 100%
20% quality control 100% of t he time Goal Met
sample load which will
include fielc'.

|duplicatesandsplits,rengent blanks,
blincis, etc.t

- _ _ -
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