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U. S. Nuclear Regulatory Commission
Attention: Document Control Desk
Washington, DC 20555

South Texas Project
Units 1 & 2

Docket Nos. STN 50-498, STN 50-499
,

1996 Annual Environmental and
Annual Radiological Environmental Ooerating Reporti

Pursuant to the South Texas Project (STP) Unit 1 Operating License NPF-76,
Unit 2 Operating License NPF-80 Appendix B, Environmental Prection Plan
(Nonradiological), and Technical Specification 6.9.1.3, attached is the 1996 Annual

Environmental and Annual Radiological Environmental Operating Reports.

If you have any questions, please contact Ms. P.L. Travis at (512) 972-8573 or me
|

at (512) 972-7879.
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Manager,
Chemistry
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Attachment: 1996 Annual Environmental and Annual Radiological Environmental
Operating Reports.
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|
Arlington, TX 76011-8064 Houston, TX 77208

: Thomas W. Alexion Institute of Nuclear Power
| Project Manager, Mail Code 13H3 Operations - Records Center i

! U. S. Nuclear Regulatory Commission 700 Galleria Parkway
Washing'.on, DC 20555-0001 Atlanta, GA 30339-5957'

i
'

David P. Loveless Dr. Bertram Wolfe
i Sr. Resident Inspector 15453 Via Vaquero
j c/o U. S. Nuclear Regulatory Comm. Monte Sereno, CA 95030

P. O. Box 910 :

Bay City, TX 77404-0910 Richard A. Ratliff I
'

Bureau of Radiation Control |
J. R. Newman, Esquire Texas Department of Health
Morgan, Lewis & Bockius 1100 West 49th Street:

i 1800 M Street, N.W. Austin, TX 78756-3189
Washington, DC 20036 3869,

J. R. Egan, Esquire
M. T. Hardt/W. C. Gunst Egan & Associates, P.C.

,

! City Public Service 2300 N Street, N.W.
P. O. Box 1771 Washington, D.C. 20037
San Antonio, TX 78296

J. C. Lanier/M. B. Lee U. S. Nuclear Regulatory Commission
City of Austin Attention: Document Control Desk 1
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! SOUTH TEXAS PROJECT EXECUilVE SUMARY

NATURAL RADIATION SOURCES
station operations or other causes
such as nuclear weapons testing

CONTRIBUTE MOST OF THE EXPOSURE programs and natural variations.
TO MAN NUCLEAR POWER OPERATIONS Radioactivity levels in the South
CONTRIBUTE LESS THAN ONE MILLIREM. Texas Project's environment frequently;

fall below the minimum detection
limits of the current state-of-the-art" "his report descnbes the environ- scientific instruments. Samples with

mental monitoring programs con- radiation levels that cannot be
ducted at the South Texas Project detected are below the Lower Limits, , ,,

during 1996. Included in this report

m @g gg g Q
of Detection. The United States,

- are the Environmental Protection Plan

J00F[n ..8|' ~lIltM' h. z
Nuclear Regulatory Commission also

Status, the results of the Radiological has a required " reporting level"'

g,,jedaggigdlie' ||005 Licensed nuclear facilities mustEnvironmental Monitoring Program, hy t,

and the Land Use Census. g g,g g prepare a special report and increase
j Radiation and radioactivity in the + VA ' m- their sampling if any measured
j environment are constantly mont- M 890$d8 k' 80 radiation level is equal to or greater
j tored within a 15-mile radius of the g bppg|hgggdpW50AMMlbSp than this reporting level. The South
i South Texas Project. Sampling loca- ggg Texas Project has never met or
i tions are selected using weather, land exceeded a reporting lesel.+

A9|0d % M" cW|0IlMmRi Measuremems made are divided into

- w
| use, and water use information Two '

| types of sampling locations are used- 5000 Abhf9|Ilggggk four categories or pathways based upon
j The first type, control stations, are gL g g how the results may affect the public.

located in areas that are beyond -# . Airborne, water-borne, ingestion, andr

measurable influence of the South NIOf0NiesIWgeMFOUdO# ' direct radiation are We four pehways
Texas Project or any other nuclear SKp00Ultit hiR j|hljg|M that are sampled. Ea:h is described in

,

facility. The sample results from these g gg, detait on the next page.
i stations are used to explain radiation f

i from sources other than the South 50sfees.Nieufsive40lign30urces '

| Texas Project. Indicator sta-

y -g" 4)$dg,gg]@g(gyp qggk,4);
gg -

gd 8 "

| tions are the second type of yn
O o p" ' p -;q -

' A MB ] yp%i ,

stations. The samples f;om ,i ,

these stations measure if any p* -o 9 " - ^ figggg,

radiation is contributed to '

%/F y
'

YPQM,

the environment by the } l' Q' u" s +p*M WMg&~
; project. Indicator stations are
i located in areas close to the

'

q
l where
!

South Texas Project
any plant releases would be
at the highest concentration.
Prior to initial operation of ;

the South Texas Project,-

samples were collected and
analyzed to determine the
amount of radioactivity pre-
sent in the area. These results
are used as a " pre-operational e a- A WF'

s

7 b M GNNb tlRIONl(00lf b Itbaseline.. Results from the ,s :% _

indicator stations are compared to hilhN f0$ DSS $Np059f9N_,

both current control sample results humWMuhA0aut|earSAIFgf'
and the pre-operational baseline ].; g; ,

values to determme if changes m ->c ~m .

@radioactivity levels are attnbutable to q Ml|lell0RO NI$f0NI
+\ .,~,

1-1
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NkairbMnejpdth$ay[is[samhledjin$thh?'waterbarneMathNay[$ Eludes : <
J arcas. around 'the)$outh1 Texas Projecti$ samples 4aken1frmn 3 surface pwateri ,
Jby[measurihg radioactlyity, hfiiodined L groundAatsr, ' rain wateriand ddnking(

.

* fend iparticulatefair[filtsMThEi1996 MeterLSAo incl 6ded[in this padnare'
,

f airb$rneiresultsMiesimilsr.; to : pre w EsEdiment samples'taksn fi6th the Main 4
Nbperatioidal Jdfelkwitkonlyjaturally Coolin[RAscrV6irAnd7thECol$raddE1decurririp jsdloactivh / mserial( [(River 2 Tritism was|the'only man-madeJ,,

fshrilAed
gg:,io3 ope'ratiokof..th650uthV Lisoi6pe9etected7irilwaterisamplest(whichMssSneist feddlAlthMMainig7- - '; r - s

,

ydp f dboltr$g Reservoir andThidikhes andi|
' ''

r.g,

A f 5 q&g ; N J Mhl6ughsfonsits$e'averageltritiumb
'

6'g'
'

9

N, <MMMdedMMMaidooldReservo. ir / bu, t,ireinain.ed ) below ; th.eli
f& ,me< i

, %,4 ,.[ElbW87 g ' 7
"

n ..

gThen mges. . y@pathw,1, sdesMVUnhedf $tates1NucleaQRe~gula~ tory)
HQ . , a

4'~

ayg melu
f broadlehf vegetation, agricuhural pn>q ;d6Miontlntsts'and Unitedj5iasss
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Env'ironmehiallPrMectiord Xgency 3

l uctsTand(fo0d produets41patura}|yEdMdn%'(frohdtheMainNd66, ling
d todit$dsdd5hdimed.

j occurringMsotopesqwere;detectedy g3,, gigs 0

gaverage; environmental levels iriftheh )ReservoirUcontinueio$liow; plant 0
ysample(Man;magisspes fg|und in[ lihlssdMi6peHndsej;ddniiskitP
| they sampless wereggonsistentpwtthJ dwithne trend fronijireviousiyearss

y
, r

g aluesyfoundfin4 pre 7 operational UTh'eSouthITexaNrojectlhM)edvdedf,

d.samplesg " g - o . W hiamoudaf tSdlype3findioactivd |
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,g@ . Q, | f ,unateriald isisassd 4 from f th6/p+ owe 6
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"> Z m,, mg c pig .t;FOffsitensed{me.ntysamplesc
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MbENpedWeM ', Wnt!riueMo3howpojapipytlpt$
4' ' Jfrom the! South $ Texas Projec6This? ]A 2>

-n , .a :

Mibe, t1tipbsurehhWap?meau findihateifthErekno obsiWediffecil Is

$sutekenvironmental[radistionEd6sedM6ffskelfrdni th(plantQ* @g
&

.ibp /. ,thMuse @u ,inoluintriesben,te.b: .%@M :thfi '
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y, 9ugw :L w ,,
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The South Texas Project continues to operate without affecting the population

or the environment by maintaining the calculated doses for people living in the

area to less than one millirem. Environmental programs at the site monitor

known and predictable relationships between the operation of the South Texas

Project and the surrounding area. These monitoring programs verify that the

operation of the South Texas Project has minimalimpact offsite and is well

within state and federal regulations and guidelines. These programs are
verified by the State of Texas.
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| SOUTH TEXA5 PROJECT SITE AND AREA DESCRIPil0N

!

!

BOTH UNITS TOGETHER PRODUCE How the South Texas Project Works
ENOUGH ELECTRKITY TO Fossil-fueled and nuclear-powered why the South Texas Project's reactors |

SERVE 1.5 MILLION HOMES steam generating plants operate on the are called pressurized water reactors.'' !

same principle. Fuel is used to pro- This hot pressun:ed water heats a )
duce heat to convert water into high- separate supply of water in the steam i

; "" he South Texas Project is located pressure steam. The steam is directed generators to produce steam that is '

i on 12,300 acres in hiatagorda through a turbine to turn a generator. directed through the blades of a
| County, Texas, approximately 15 in a fossil fuel plant, the heat is turbine generator to produce elec- ,

! miles southwest of Bay City along the produced by burning coal, lignite, oil tricity The steam then goes to a con- |
4

* west bank of the Colorado River. The or natural gas in a boiler. In a nuclear denser where a separate supply of
South Texas Project is jointly owned plant, the reactor replaces the boiler cooling water from the reservoir turns
by Houston Lighting & Power Com- and the " fissioning" or splitting of the steam back into water. The water

. pany, the City of Austin and the City uranium atoms inside the reactor is then recycled by pumping it back
*

j of San Antonio. Houston Lighting & produces heat. to the steam generator for reuse. A
| Power Company is the designated The fuel for a nuclear reactor is diagram of the plant water systems is
j Project hianager for the owners and is uranium. It is formed into cylindrical shown below.
i responsible for implementation of all ceramic pellets, each about the size of In addition to its safety systems, the
i environmental programs. the end of your little finger. One pellet South Texas Project has many built-in

| The South Texas Project consists of has the energy potential of about a ton physical barriers that would prevent
two 1,250 megawatt Westinghouse of coal. htillions of these pellets are the release of radioactive materials in,

| pressurized water reactors. Unit I stacked in fuel rods that are arranged the unlikely event of an accident. The
| received a low-power testing license into assemblies that make up the core most visible and imposing barriers are
j on August 21, 1987, obtained initial of the reactor. The use of uranium the four-foot-thick concrete steel
; criticality on Ntarch 8,1988 and was allows us to conserve natural gas, oil reinforced containment buildings (the
i declared commercially operational by and coal two dome-like structures). These mas-
! Houston Lighting & Power on A nuclear plant starts operating when sive structures rest on 18-foot-thick
| August 25,1988. Unit 2 received a control rods in the core are with- concrete and steel foundations. Inside,
! low-power testing license on Dec- drawn, enabling the fissioning process each reactor vessel is surrounded by

ember 16, 1988, obtained initial to begin. Water flowing around the two concrete shield walls, one seven
criticality on htarch 12,1989 and was fuel rods picks up heat from the fuel, feet thick and the other 3.5-feet thick.
declared commercially operational on and the hot water is piped to large The reactor vessel itself, where the<

June 19.1989. Both units together heat exchangers called steam gener- nuclear reaction takes place, has steel
produce enough electricity to serve ators. The water in the reactor is walls varying in thickness from

i 1.5 million homes pressurized to prevent boiling. This is approximately four to six inches.
1
i s
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,
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SOUTH TEXA5 PROJECT SITE AND AREA DE5.CRIPT10N
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Sixty-five acres of the *i u. ' ,. .. -

f % , h.. ed1,\' Mfg N"""South Texas Project are
! occupied by the two power o"- '~ -

'

! plants. Plant facilities include
a 7,000 acre main cooling
reservoir and a 47 acre
essential cooling pond. Niany
smaller bodies of water onsite -

include Kelly Lake, drainage
ditches, sloughs and
depressions. Much of the land -

east of the cooling resenoir is
leased for cattle gra:ing.
Approx- imately 1,700 acres
remain in a more natural state
as a lowland habitat. The

; surrounding area is
i characterized by coastal plain

with farmland and pasture
| predominating. Local relief of

the area is characterized by
flat land, approximately 23
feet above sea level.

The Area

The economic base for this area is migratory birds. The local estuary The climate of the region is
agncultural related. Most of the land environments provide the necessary subtropical maritime, with continen-
near the site is used for the produc- habitat for a variety of fish types to tal influence. It is characterized by
tion of five major agricultural complete their life cycles. Recreational short mild winters and long hot and
products: beef, rice, grain sorghum, hunting and fishmg is also done in humid summers. Rainfal! ir usually
soybeans and cotton. In addinon to the area. abundant throughout the year with
the agriculture industry, there is com- The South Texas Project's plant site an annual average of aporoximately <

mercisi lishiny. m the lower Colorado has been declared a wildlife habitat. forty-two inches. The prevailing wind
River, East and West Matagorda Bays, Many species of animals call the site direction is from south-southeast,
Intrecoam Waterway and the Gulf of home. Our neighbors include Amer- shifting to north-northeast for short -

Mexico. Currently shrimp, oysters, ican alligators, a family of osprey, bald intervals during the winter months.
and crab are the target commercial eagles and several hundred deer. In
fish while fin fishes have been winter, literally hundreds of thou-
commercially less important in recent sands of waterfowl, principally mig-

1 years. ratory geese, have found that the
i Although the surrounding area is plant's 7,000 acre cooling reservoir
j heavily cultivated, significant amounts provides a good resting place during
! of woodlands, thicket, brush, fields, their migration. The station also

marsh and open water exist to estabhshed a man-made wetland hab-
support wildlife. The area lies in the itat in 1996 which is anticipated to
southern region of the central flyway attract an increasing diversity of
and is host to an abundance of migratory fowl and other wildlife.

i 2-5
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| 600TH TEXA5 PROJECT SITE AND ARBA DESCRIPTION

I The Site v "W7' . 7,

ge, .
. , , hiCd , -:.

| Sixty-five acres of the |h"in ,
'*P

. e .,. ,

' N7gg$Oyj jjy IN ~| South Texas Project are
! occupied by the two power -

plants. Plant facilities include
a 7,000 a:re main cooling,

| reservoir and a 47 acre
I essential cooling pond. Niany
| smaller bodies of water onsite .

| include Kelly Lake, drainage
; ditches, sloughs and
! depressions. hiuch of the land -

east of the cooling reservoir is
leased for cattle gra:ing.
Approx- imately 1,700 acres
remain in a more natural state
as a lowland habitat. The
surrounding area is
characterized by coastal plain
with farmland and pasture
predominating. Local relief of
the area is characterized by
flat land, approximately 23
feet above sea level

The Area
,

| The economic base for this area is migratory birds. The local estuary The climate of the region is
i agricultural related. hiost of the land environments provide the necessary subtropical maritime, with continen-

| near the site is used for the produc- habitat for a variety of fish types to tal influence It is characteri:cd by
I tion of five major agricultural complete their life cycles. Recreational short mild winters and long hot and
I products: beef, rice, grain sorghum, hunting and fishing is also done in humid summers Rainfall is usually

soybeans and cotton. In addition to the area. abundant throughout the year with
the agriculture industry, there is com- The South Texas Project's plant site an annual average of approximately a

mercial fishing in the lower Colorado has been declared a wildlife habitat. forty-two inches. The prevailing wind
River, East and West hiatagorda Bays, hiany species of animals call the site direction is from south-southeast,,

I intracoastal Waterway and the Gulf of home. Our neighbors include Amer- shifting to north-northeast for shm -

I
hiexico. Currently shrimp, oysters, ican alligators, a family of osprey, bald intervals during the winter months.
and crab are the target commercial eagles and several hundred deer. In
fish while fin fishes have been winter, literally hundreds of thou-
commercially less important in recent sands of waterfowl, principally mig-,

i years. ratory geese, have found that the
| Although the surrounding area is plant's 7,000 acre cooling reservoir

heavily cultivated, significant amounts provides a good resting place during
of woodlands, thicket, brush, fields, their migration. The station also;

; marsh and open water exi.st to established a man-made wetland hab-

| support wildlife. The area lies in the itat in 1996 which is anticipated to
j southern region of the central flyway attract an increasing diversity of
{ and is host to an abundance of migratory fowl and other wildlife.
4
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| SOUTH TEXA5 PROJECT RADIOLOGICAL ENVIRONMENTAL INTR 000dl0N AND SUMMARY |
t -

! i

4 i
i

|

| APPROXIMATELY 900 ANNLYSES |

! 0F AIR, WATER, SEDIMENT, I

VEGETATION, AND MEAT SAMPLES

i WERE PERFORMED IN 1996.
i
'

j = = here were three items of interest
! I identified by this program during
I' 1996. Ilclow is a short discussion

; ; . , ,, , : :p ~y W of these items.+

!-
_

,

@.
| ,Mg%i O Tritium concentration in the Main

%gh- hhMNh Cooling Reservoir declined in 1996
following a planned outage early inwmy-.

IM+h,N6dR5ip I
:.- <<

'

1996 as the tritium releases from the3 ,

| Mfggggggg '. plant decreased and river makeup

] MhMg[j; Pumping to the reservoir increased.

dehh[ Q Cobalt-60 levelsW in two reservoir
g.gggg. . '[~; sediment samples were higher than

'

,..;.-. previous samples; however, the,

! $N k
,

y araount of Cobalt-60 in the Main
| C4N2A$ dab m_.y Cooling Reservoir sedimente- s - y g*y c
j f;i 1 % 8BJ

.

, , , Q' xR M remained within the expect-
ed range.

g.c.4g ].
u

j n

| 0 The Radiological Laboratory
,i

, y relocated to new laboratory
| facilities on site from its
,

i 'e' location in Houston, Texas.
1 i,

k 5

'

'[~ '
Operation of the South Texas

. Project continues to have no
; significant radiological im--

! pact on the area. The radiolo-
| gical doses received by the
j general public from plant
i- q operations were well below
| Z" GM regulatory limits. Plants and. . . .

g% ; , A U @ ym.h
; -

.. .. , w
animals analyzed from the!

.''y gg, off-site sampling stations continue tof
.

show no radiological contribution,
~ 7,7bm&c g m: . frem plant operation.A-

I
-

w Qm.,t

|?
.gy-..

y- .

f

W#semisiiaWan@tia
WasignalsesadWi

i
!

@Mwa% = san =JmesimushinniM)
yyy

d
y

n y ,;y
-
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I

Control Stations is higher than the the increase was not enough toi

i . other stations because station #23 is determine if it was from the operation
;

~

in an area that has a slightly higher of the plants. The 1996 Cesium-137
natural background from sediments, measurements remained consistent
probably due to the soil composition. with the previous data with no, ,

,

. . Considering the information above significant change noted. I
; and the trends shown in Figure 4, it is Tritium is a radioactive hydrogen.

clear that the power plants are not isotope and is produced during the i

adding to the direct radiation in the operation of the plants. Tritium pro-
| environment. duced in the reactors is a part of the.

j Bottom sediment samples are taken water molecule. Waste water is treat-
[ in two locations in the hiain Cooling ed to remove impurities before
j Reservoir each year. The positive release, but because tritium is chemi-j
| results from plant-produi ed radio- cally part of the water molecule, it
! b

.

active material, Cobalt-58 and Cobalt- cannot be removed. Some of the 1
60, are shown in Figure 5. The tritium is released into the atmo- !

amount of Cobalt-58 has decreased to sphere and the remainder is released
below levels that can be detected. into the Niain Cooling Reservoir. The

determine if any activity is from the Cobalt-60 is remaining at the same tritium escapes from the Ntain
South Texas Project. levels or slightly increasing. The first Cooling Reservoir by evaporation and

Direct gamma radiation is monitored bottom sediment samples collected in by percolation from the relief wells
in the environment by thermolumi- 1996 indicated levels higher than in that are a part of the dike's stabili-
nescent dosimeters located in 40 the past Additional samples were :ation system. Shown in Figure 6 is
locations around the South Texas collected to see if this was a new trend the amount of tritium released to the
Project. The natural direct gamma or if the samples were anomalies hiain Cooling Reservoir each year and
radiation varies according to location

a because of differences in the natural -

| radioactive material in the soil, the
,

| moisture content of the soil and the *

| vegetation cover. Figure 4 compares g.;; .
,

j the amount of direct gamma radianon

! measured at the plant since the fourth
. .- ~. -,

! quarter of 1985 for three different ;,
'

! * ypes of stations. The Control Stationst

| are greater than 10 miles from the site ~f-
' ~ ~ '

- 9
-

-

-

.

| nnd are in the direction of the least
| prevailing winds (stations #23 and ~

-
*

| #37). The Sensitive Indicator Stations
! are in the directions that the wind because of the particulate nature of the amount present during the last
I blows the most and are one mile from Cobalt-60 effluents. The average of quarter of each year. This indicates
! the plants on Farm-to-hlarket Road these samples is shown in Figure 5. that alme>t half of the tritium is
| 521 (Stations #01, #15 and #16). The This verified that the increased level removed hom the rc. uvoir each year.

j Indicator Stations are the remainder of of Cobalt-60 was an anomaly. The The majority of the :ritium escapes
the stations up to and including Cobalt-60 reservoir bottom sediment from the reservoir by evaporation,

{ Station # 42. The values plotted are samples were nonetheless well within because the flow from the relief wells
j the averages for all of the stations the expected range. Cesium-137 mea- is not enough to account for the
| according to type. Figure 4 indicates surements are approximately equal to tritium removed. Rain water was
( changmg conditions in the area of the the pre-operational values. In 1995, a collected for three years ('1992 -
| individua! stations. The average of the slight increase was observed; however, 1994) to determine if the tritium was

! H
3 ..
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)
i Program Desuiption
.

' "
"he South Texas Project initiated a operation. Control stations are methods are used to implement the
comprehensive pre-operational locations where plant influence is not program. Figure 1 includes two maps
Radiological Environmental htoni- expected. Though most samples ana- that identify permanent sample sta-

toring Program in July 1985. That lyzed are accompanied by a control tions. Sample stations shown on
program terminated on htarch 7, sample, it should be noted that this Figure I are described in Table 2. -
1988, when the operational program practice is not always possible or Table 2 also includes additional sam-
was implemented. The pre-operation- meaningful with all media types. pling locations and media types that
al monitoring program data forms the Fluctuations in the concentration of may be used for additional informa- -
baseline against which operational radionuclides and direct radiation tion. Figure 2 illustrates the zones
changes are measured. exposure at indicator stations are used when collection locations are not

Critical pathway analysis requires evaluated in relation to historical data permanent sample stations.
that samples be taken from water, air, and the control stations. Indicator
and land emironments. _

' nalysis Of ResultsThese samples are ob- . .
,

and Trendstained for evaluation of .
. .' ,''* -

potential radiation dose '

to man. Sample types . Environment samples from areas
are based on established . surrounding the South Texas Project

.

pathways and from ex- . continue to indicate no significant ra-
'

perience gaired at other - diological contribution from plant>

nuclear facilities. A spe- . operation. Analytical values from
cial study was also

.

. offsite indicator sample stations con.
performed by Houston ' tinue to trend with the control

' ' '

| pany
Lighting & Power Com- . . . ; stations. Onsite indicator samples

L -
''

continued to increase or decrease inin conjunction -

.
;

j with Texas A&hi Uni- / . measured values at their expected
'

; versity to evaluate site- g. rates.

| specific wildlife sample
.

t h r~- mite indicator stations and a
-

. Average quarterly beta activity from
types. Sampling locations

'

were determined after single control station for air parti- |
considering site meteo.

~
- culate samples have been compared,

rology, Colorado River historically from 1988 through 1996 ,
I hydrology, local demo-

.

(see Figure 3). The average of the
graphy and land use. onsite indicators trend closely with |

,

Sampling locations are the offsite control values. The compar , j
ison illustrates that plant operationsj further evaluated and -

j modified according to
- are not having an impact on air.

field and analysis exper- - particulate activity even at the Sensi-
.

ience. Table 1 lists the tive 16dicator Stations (#001, #015,

| minimum sampling lo- ) d #016) These stations are located near
''

i cations and frequency of the pbut and are in a leeward
'

collection. stations are compared to characteris- du .uon. The beta activity measured
! Sampling locetions may be referred tics identified during the pre-opera- in the air particulate samples are from

to as indicator or control stations. tional program to monitor for natural radioactive material. As a rou-'

Indicator stations are locations on or adiological effects from plant tine pan of the program, we perfonn
j off the site that may be influenced by iperation. gamma analysis on quarterly compo-
; plant discharges during plant Several sample identification sites of the air particulate samples to
I

4-1
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Land Use Census
' . nwee.o * ta

.

. % seen n #
'

The Annual Land Use Census is
' .

performed to deternune if any change
'44' ,f ' { {{appioymiles)h A',h-

" '

has occurred in the location of resi- b g' ' 'g* fy gg' ' <' f~ g' q (" ' ,

* dents and the use of the land within ' *

g 45E;k N W" 33.5 m 5eltlibleed? <five miles of the South Texas Project <
,

generating units. The informatyn is
,

, .
$

,

used to determine if any changes m tre
,

- ' -...

Radiological Environmental hionitor- . p ;WSW1 e e ' 12.51 ,90 W 521.; ,-

ing Program are needed. --'

The results of the survey indicated 9 $. II. ' = - f43@ , 45 W52
. .

,

that there were no changes required in g (ggy s 7 ,; 4,g n , g goed;
the program. The censns is performed
by contacting area residents and local V WFM / A- 143.i i WeediliReeb '
govemment agencies who provide the 3 A ggg;; p g f.33; gqgg g ggggJgp
infonnation. In addition, a survey is
performed to venfy the nearest residents [Eh * y / 33h -

~

ReesellRestll(W 1468[
within five miles of the South Texas
Project generating units in each of 16
wctors. Listed in the chan to the right
are the sector and distance to the near-
est residence,

items of interest that were noted during the census.
O The South Texas Project initiated a Hoechst Celanese Corporation vegetation samples taken also

wetland habitat project in 1996 on Bay City Plant and is located just satisfy the collection requirement
i10 acres of previously unused beyond the 5-mile radius of the when milk samples are not avail-
land northeast of the power plants South Texas Project. able.
.to provide seasonal habitat for
migratory waterfowl and other Q 1rrigation practices are similar to O No commercial dairy operates in

dependent wetland wildlife. those in the past with no use of hiatagorda County and there is no
water below the Bay City Dam reliable source of milk within the

'

O The Hoechst Celanese Corp- from the Colorado River. How- five mile zone.
oration Bay City Piant, which typi- ever, rice acreage decreased by
cally employs 350 personnel, is 10 percent and grain sorghum O There were no commercial veg-

etable farms located within the'

located approximately 4.5 miles increased by 200 percent from
five mile zone.nonh-nonheast of the South Texas last year in 1996. Other crops

Project. remained the same as the previ- O Commercial fishing in the area < :
"5 Y ' decreased in 1996 due to the red IO Lyondell Petrochemical Plant,

tide.which typically employs 150 per- O Ranching practices remained gen.
sonnel, is located approximately erally unchanged in 1996. O A new public park was estab-
six miles east of the South Texas lished on the Colorado River'sO Broadleaf vegetation sampling isP ect'

performed at the site boundary intersection with Fht 521 approx-

O hiohen hietal Technology. Inc., in the three most leeward sec. imately 3 miles east of the South

began construction of a chemical tors and at a control location in Texas Project.

reprocessing plant adjacent to the lieu of a garden census. Broadleaf

4-A
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remaining in the local area. Tritium was
I;

not found in any rain water samples.
Tritium enters the sloughs and -

o

ditches of the site as runoff from the -

rehef wells that surround the reservoir. ~hThe tritium tuncentration in eight sur-
.

face water sample points is shown in 'h -

'

Figure 7 foi 1988 through 1996. The -

specific krations for the sample points f
,

" g
' ~

..e
can be found in Table 2. The onsite

.,

I increase in concentration and are ex- ,\
. D

.

sloughs and ditches have continued to
'

,
'' '

- - - -

pected to continue increasing untd they
are near equihbrium with the reservoir. *

The concentration of tritium in the '

+

reservoir decreased dunng 1993 and
carly 1994 because the plants did not

.. D
-

! operate. Dunng the first quarter of
1995 there was an unusual increase in
the tritium concentration in the reser-
voir. An investigation was initiated to the tritium concentrations in the pared to the almost twenty millirem a

| determine the cause. The source of tri- sloughs and duches were consistent year each person receives from the nat-
tium was promptly identified and cor- with these expectations. There was one urally occuning radioactive potassium
rected. ine increase in the production sample from the Little Robbins Slough in the body
of tritium was attnbuted to resin in the that showed an unexpected tritium Some samples are collected and
water processing system that had been concentration of 7,700 picoCuries per analyzed that are not required by our
treated with natural lithium instead of kilogram in 1995 (refer to Figure 7). licensing documents or internal pro-

| hthium depleted in Lithium-6. The This concentration is 26 percent of the cedures but are obtained to provide' neutrons from the reactor interact with United States Nuclear Regulatory Com- additional assurance that the public
Lithium-6 to produce tritium. Tritium mission's 30,000 picoCuries per kilo- and the environment is being protect-
measurements in the first quarter of gram reporting level. Tritium measure- ed from any adverse effect of the *

; 1996 increased as expected due to ments in the Little Robbins Slough have plant. These samples include pasture
planned outage activities. The subse- since returned to and remain within grass, sediment samples from various

i

quent reduction of tntium levels in expected values. The water in the reser- ditches onsite and air samples near 'i

1996 resulted from decreased tritium voir and the effluent streams is not used communities or other areas of interest.
inventory in the plant in conjunction as drinking water. The only way it The resuhs of these analyses indicate
with an increased infusion of river could be introduced into humans is by that there is no significant radiological
water to the reservoir from makeup eating fish grown in the water. If a per- contribution from plant operation to
pumping acthities. An increase in tri- son ate forty pounds of fish a year from the environment.
tium concentration is expected to con- water that was at the United States
tinue to appear in the sloughs and Nuclear Regulatory Commission
ditches through 1997 because it takes reporting level (30,000 picoCuries per
one to two years for water to move from kilogram)less than one millirem would
the reservoir to the relief wells. In 1996, be received. This is insignificant com-

. - - - - . . _ . _ _
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QUALITY ASSURANCE -

a

Quality assurance is the planned or

j systematic actions necessary to pro- ,

Svide adequate confidence that an item
'

or facility wdl perform satisfactorily

.

Quality assurance for the Radiological
Laboratory is measured and assessed md

by four dtstinct methods. 4 ~ j
|

| Nvde:r Assurance und Licensing.

| O Performs periodic surveil-
i lance of specific activities
I throughout the year.

O Performs comprehensive
audits.

O Provides for an independent
f technical review by a technical

| speciahst. (Not performed in
Q Participation in the Battelle The measurement capabilities of the
Pacific Northwest Laboratories' Radiological Laboratory are demon-

; 1996)
| Measurement Assurance Program. strated by participating in interlabora-

! Radiological Laboratory Quality tory measurement assurance programs.
O Participation in an interutility These programs provide samples that

| Assurance Program. n nt assurance pm are similar to those measured for the
| O Routine instrument control ram. Radiological Environmental Moni-
| checks including cahbrations t nns Pmgwn. In N the United
| and calibration verification. Periodic reviews by outside organiza, States Environmental Protection

tions of agen<les (e.g. United States Agency discontinued supplying sam-
,

! O Annual testing of analysts,

| ability Nudear Regolotory Commission, ples to utilities for these purposes. |

! Ameri<an Nedeer Insurer's, etc.). Accordingly, the South Texas Project
,

j Q intralaboratory quality control O Perform programmatic con- initiated a measurement assurance
j analyses of samples. tent and effectiveness reviews program using the National Energy |

1 te Radiological Environ Institute and National Institute of
O Internal assessments of quality-

**"I I "N 'i"E * S * " "" ' " " EY "** *'E
control activities.

implementation to assure Parison program supphed nuclides to

{ |nterinboratory Measurement license compliance and estab. prepare the same sample media as pre-

lish the degree of compliance viously provided by the United States
! Assurance Programs to ensure consis-
I with select operational guide E,nvironmental Protection Agency |

|
te:<y with the rest of the industry. lines. Reviews, surveillance Intercomparison Studies Program.

g Q Participation in the Nuclear and audits have determined The laboratory continued to oper-

j Energy Institute / National that the programs, procedures ate at a high performance level in these

; and personnel are adequate programs. All measurements were ininstitute of Standards and

f
Technology Measurement and perform satisfactorily agreement with industry-accepted cri-

| Assurance Program for the teria. The performance is demonstrat-

| Nuclear Industry. ed in Figure 8 for the three intercom-
!

! S-E

I
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1

parison programs in which we partici- was 27.3 percent in 1996.
pated. In summary, the Radiological

Six performance objectives have Environmental Monitoring Program is
been identified to monitor the overal'. tonducted at a high level of quality for *

success of program implementation. campleteness, efficiency and accuracy
They are analytical accur:y, an: A ..al
precision, analysis sensitivity, timeli- *

ness of sample analysis, scheduled
collecion and analysis, and percent
quality control samples analy:cd. The
performance objectives have been ,

"'

summarized and the performance
results are found in Figure 9,1996 i
Performance Objective Summary The 'p<r- "

Radiological Laboratory maintained M K''
'

high performance levels in 1996 while p
undergoing an organizational restruc-
turing and relocating from its previous \
location in Houston, Texas to new lab-
oratory facilities on site. The areas of
analytical accuracy and quality control
sample load saw increased perfor-

.

mance levels, while maintaining 100 ~

,,
percent performance in analytical pre- A

,

cision and analysis sensitivity
All of the perfonnance objectives

are consistent with the performance of
previous years. The performance
objective for achieving a 15 percent
accuracy for Inter- and Intra-laborato-
ry quality control samples was 98.8

.

percent. The performance objective for
achieving 15 percent precision for
replicate inter- and intra-laboratory
quality control samples was 100.0 per-

.

cent. The performance objective of
analyzing required samples in order to
meet their regulatory sensitivities was
100.0 percent. Samples were analyzed
within 30 days of receipt 91.9 percent
of the time. Of the required samples,
98.0 percent were collected and ana-
lyzed. Missed samples are identified in
Figure 10. Quality control sample load

M

._ _ --__
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SOUTH TEXA5 PROJEG BNVIRONMENTAL INTRODUGION AND SUNURARY

SOUTH TEXAS PROJECT

STRIVES TO IMPROVE ON PAST

SUCCESSES AND PREPARE FOR

FUTURE CHALLENGES

'"he South Texas Project is commit. H Commitment to environmental re-
ted to the production of electricity b ', ! $ sponsibdity is an integral component
in a safe, reliable, economical and i 6 of the South Texas Project operating

poucy. This commitment is a coreenvironmentally sound manner from
,)' M M IRYke s N. $M eiement in the South Texas Project
sW!/-

i
,

,

nuclear energy. The station's pro-

%[
* '7 vision of a world class powergrams, policies and business plan

'

objectives reflect this commitment. Producer. Through station goals,.
. cM ,, financial resources, programs, procc-This commitment is also reflected in L

the efforts of the site personnel who W, o.a w du res, employee training and
m n 'd W m 0Rt9|Ol k

<

Gdp0 communication, the South Texasdevelop and implement site environ-
,,

mental protection programs and 7 Project strives to improve on past%gmonitor the site's environmental % we successes and prepare for future
compliance status. Noteworthy 1996 Q h M M %_ ,a challenges.
environmental accomplishments at A m W M~*~ s

the South Texas Project discussed in 3h b i'
<

this report include: Q gg
us ,<

M{ M f9 M,.O initiation of natural resource

ggmanagement partnerships and
joint efforts between the South a v m -

Texas Project and the United (Mh-. h. .&[
States Fish and Wildlife V * .

' ~

> Service, Ducks Unlimited, NM
f$DS' i +Q$ , nTexas Parks and Wildlife, the

United States Department of W &
Apiculture Natural Resources MMp0dirMOMg
Canservation Service and local MN <>*r '''e
e.wironmental organizations. h

g NMW ;.

Mh m $..2u n ' + % 2t,dala;,

O Cooperative water management
%g]$
O D

effort between the South Texas,

Project and the Lower Colora- M4
do River Authority for mutual g gg]
benefit. L 3* a a

s h,k

O Initiation of an environmental M A, dsj - i
'

restoration project for target ;r M t
l$ 9areas of the station. *%.1

-

#

.

O Expanded use of material recy- 3i - J
'

cling opportunities. ,F
y~

O An outstanding record for '"4
wastewater discharge compli- njDYance.

p,
f: R'

1
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| ENVIRONMENTAL

! CONDITIONS 7*- -

-

7,
!

. -- -

{~ Environmental conditions and perfor- -

,

.

' .,

g mance at the South Texas Project are p ' i M ^. 1 qo. j,
j closely monitored by environmental nNo ..q-.--

.

i staff at the South Texas Project. The : ~. .- . ; )
Houston Lighting & Power Company

I l
; corporate Emironmental Department ~'

. !' 1
"-

| * provides support and technical assis-
'' I% ~f %Y N N

I tance to the South Texas Project and ? m , Q~-- .j - :n+

'4_ M' - ( -

~

_' y 4 .4
conducts additional facility evaluations -

"
i of the station's environmental program ,q . . .

! performance. Also in 1996, members w- M . . .. A . #^ _.~ ^ M
| of the Texas Natural Resource ,

" *

Conservation Commission conducted ' ' ~ *
.

a potable water sanitary survey at the 3,

i station. This section of the report dis- 't

i cusses the South Texas Project's emi-
_ s.

! ronmental prog am performance and
. _

"' "

- *

compliance status during 1996.
.

'

.

I AQUATIC AND ECOLOGICAL MONITORING

The South Texas Project location projects in 1996. In partnership with
falls within the Texas Land Resource the United States Fish and Wildlife
Area designation as coastal prairie and Service and local environmental orga-
can be divided into two broad ecolog- nizations, the South Texas Project ini-,

| ical areas based on topography, soils, tiated. a prairie restoration and
and vegetation. The bottomland area enhancement project at the station. )

is a swampy, marshy area that occu- The South Texas Project was selected

| pies approximately nine percent of the because of its prime location within
; total site near the Colorado River. This the Texas coastal prairie ecosystem

,

area provides an important habitat for and because of its existing biodiversi-
I birds and other wildlife. A spoil ty. The primary goal of the first project

irnpoundment constructed in 1972 by is to develop a native prairie grass
~

the United States Army Corps of seed bank to provide native seed for
Engineers is included in this area. The future restoration efforts along the'

remaining area of the site offers Texas coastal prairies. Although ini-
diverse habitats for mammals and sev- tially hampered by drought condi-
eral groups of birds. Environmental tions early in 1996, progress contin-
staff regularly monitor the site envi- ues toward this goal. For the second
rons for changing conditions. project, Houston Lighting & Power
Ecological conditions onsite in 1996 Company and the South Texas Project
remained generally unchanged and also initiated a joint effort with Ducks
satisfactory Unlimited, Texas Parks and Wildlife,

The South Texas Project initiated the United States Fish and Wildlife
two natural resource management Service, and the United States

i
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,

2

;

!

! Department of Agriculture Natural
i Resources Conservation Service to
i

establish a 110-acre wetland habitat
for migratory fowl at the station. This - - *

.

habitat area found immediate lavori -
.

; with a variety of bird groups and other ,

| wildlife. This wetland habitat is antic-
.

*

{ ipated to continue to support
.

A 7
an

! increasing diversity of plant and ani- g
| mal species.

The South Texas Project wetland
i habitat project, as well as the site in '

;
.

| general, is located along the new state-
1 sponsored Great Texas Coastal Fairding -

-

1

'

Trail that is ultimately intended to
extend along the entire Texas Gulf
Coast from Brownsville to the bird surveys conducted by Houston population of white-tailed deer con-
Louisiana border. During informal Lighting & Power Company person- tinues to be observed.

nel in 1996, several bird species listed Although no specific site aquatic |
on the State and federal threatened or monitoring studies were required in |

' ,. k endangered list were observed at the 1996 by the United States Environ-| [ ;

b. .

wetland habitat and other site areas. mental Protection Agency or the Stat:" ~:

W t
-

These include the bald eagle, pere- of Texas, the South Texas Project hat.

' ,

h grine falcon, wood stork, white-faced continued to monitor populations ot>w
k .. .. dt. bis, wood ibis and white-tailed hawk. important wildlife species to detect.

I ,f ' Additional migratory and resident population changes since early in the

hgf;,, -

J bird species were observed through construction phase of the station.

&C informal surveys of the site's diverse Survey results indicate that the site
Z? .d natural and man-made habitats. provides high-quality habitat in which,

$9dp h Y Intensive bird nesting continues a wide range of animals live and con-, ,

diMW'' % throughout the lowland habitat, par- tinues to attract extensive wildlife .
. fl 1 . i. A ticularly in a heron rookery around populations, offering a refuge for resi-

. I k ,c; e the perimeter of Kelly Lake. Nesting dent species as well as seasonal
* ~ , '[ activity on the internal Y-dike of the migrants. The lowland habitat located .y .-

-t , Main Cooling Reservoir, first recorded between the Colorado River and the
(, . .,h D h ' " ~ in 1986, has steadily increased. OneI east bank of the Main Cooling
"P ;

. ., ~ state biologist estimates this area to Reservoir offers a significant source of.

y ,;.. ..- host one third of the known nesting water year-round. These natural re-
i - *

.. .. - colonies of the common tern. Special source areas, in concert with numer-
'

precautions are taken each spring to ous additional wetland and grassland-

;
-

.

N . - E
''

~

protect these nesting areas on the areas, offer the key ingredients neces-
i - internal dike's slopes and roadways. sary to sustain the extensive wildhfe

"
The alligator population in the population at the South Texas Project.

. . . ,'

Main Cooling Reservoir and the sur-..,

rounding wetland habitats appeared
'

stable in 1996. In addition, a healthy

| S .2

_ _ - _ ___ _ _ . . . - - - - . _ _ - . . - . - - _.
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|

| MAIN COOLING RESERVOIR

|

!

| Under normal plant operating condi- acre-feet of water at a maximum oper- rights include Certificate of
tions, cooling water for the plants is ating level of 26 feet mean sea level. Adjudication 14-5437 issued by the
diverted from and returned to the Water Right Permit No. 3233, as Texas Water Commission, Contractual

* Main Coohng Reservoir. The Main amended, issued by the Texas Water Permit No. CP-327, as amended, and
Cooling Reservoir is a 7,000 acre, Rights Commission, authorizes the the contract between Houston

' above grade, off-channel reservoir maintenance of these reservoirs, Lighting & Power Company and the
* impounding 202,600 acre-feet of impoundment of water in the reser- Lower Colorado River Authority. The ;

!

water at a maximum operatinglevel of voirs diverted from the Colorado South Texas Project diverted 47,275 1

49 feet mean sea level. Reservoir River and circulation, diversion, and acre-feet from the Colorado River in
j makeup water is withdrawn intermit use of water from the reservoirs for 1996 for the Main Cooling Reservoir
j tently from the adjacent Colorado industrial purposes in the operation of fill operations. The highest Main
j- River. The ultimate heat sink for the the plant. This permit also limits the Cooling Reservoir elevation for 1996

| plants is the Essential Cooling Pond rate of diversion from the Colorado was 40.6 feet and the lowest elevation
which is a 46.9 acre, below grade, off- River. Other compliance documents was 36.6 feet which is whin the nor-I

channel reservoir impounding 388 describing South Texas Project water mal operating levels of the reservoir.
j The structural conditions of the reser-

| voir remained satisfactory and
| unchanged in 1996.

The South Texas ?roject closely:

i . . . . . - .- < -
-

coordinated river pt inping activities,.

. .

__ .

'

. , s. ..;;3
.

.- - in mid-1996 with the Lower colorado

.. i.i W,Q$ddAn,d .. River Authority due to drought undi-| c r:

| . p. . . gy, .g.gy,Og:.;e
, tions in Texas. This close water rtan-.x

:= %'.; ji g Q Qqw.[.O.N$$f2.:
, . ...' . M 6?#m(4 . . ' . ' . " - T i

~

agement cooperation between the.

'

..n 7 ;.-. 7.. c -

:- . :
South Texas Project and the Lower,

7 : 7._
. ...

j - ; Colorado River Authority allowed ful-

| '"j. .- i : N +.!?C E' D
' 7, fillment of mutual goah. The station

j maintained optimal river pumping. . . . .

j
~ ~

operations necessary to conunue.

! reservoir fill operations while preserv-
!,- ing adequate freshwater flow condi.
! tions for downstream bay and estuar-
: .. ine environments.-

!
.

' '

i *

4

|
1
i

, ,

.
..

'

; .. :

!

|

| S3
i

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

i WATER QUALITY COMPLIANCE
,.

j Water usage and wastewater treatment tored for pH, total suspended solids, Water Pollution Prevention Plan, im-
at the South Texas Project are regulat- oil and grease content, chlonne con- plemented in October of 1993, en-3

j ed under the federal Safe Drinking centrations, temperature, and/or bio- sures that potential pollution sources,
1 Water Act, the Federal Clean Water logical oxygen demand as required by at the site are evaluated and appropri-
| Act, and the Texas Water Quahty Act. permit. Drinking water is routinely . ate measures selected and implement-

] Collectively, these acts provide regula- monitored for bacteriological contami- ed to prevent or control the discharge,
! tions for safeguarding public drinking nation, volatile organic compounds, of pollutants in storm water runoff.
j water supplies and maintaining the copper, lead, pesticides, herbicides, The South Texas Project currently
1 integrity of state and federal waters. heavy metals and radioactivity as has six wastewater outfalls which
! The South Texas Project uses both required by apphcable regulations to include sanitary waste discharges, dis- |

surface water and groundwater for ensure the health and safety of site charge from the Neutralization Basin of j
j station purposes. Groundwater sup- workers. Reports identifying ground the Nonradioactive Chemical Waste I

j plies onsite drinking water for station and surface water use are submitted Treatment System and discharge from
! personnel. Groundwater is also uti- annually to the Texas Natural Resource the Oily Waste Treatment System.
! lized to supply makeup water for the Conservation Commission. Monthly These outfalls are internal and dis-

Essential Cooling Pond, service water, monitoring reports are submitted to the charge to the Main Cooling Reservoir. I,

j firewater and other onsite industrial Texas Natural Resource Conservation The Main Cooling Reservoir blowdown
J uses. Surface water from the Main Commission and the United States discharges to the Colorado River; how-

Cooling Reservoir and the Essential Environmental Protection Agency for ever, no discharges from this outfall<

; Cooling PonJ is utilized as cooling wastewater discharges. took place in 1996. The station contin-
water for plant activities. Water from The Federal Clean Water Act, as ued its outstanding wastewater dis-
the Colorado River supplies makeup amended in 1987, requires permits charge compliance performance record

j to the Main Cooling Reservoir via for storm water discharges associated in 1996. Wastewater discharges in
intermittent pumping periods. with industrial activity from a point 1996 met state and federal water qual-

Wastewater discharges are moni- source. The South Texas Project Storm ity standard expectations.

1

c ;; s ' ; ;3 3g ;. . : |
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| AIR QUALITY COMPLIANCE
- ; p ..i- ,

'

Air emission sources at the South - k7'.

Texas Project fall under the scope of .|2 g
-

|

*

air pollution regulations promulgated ; L . .- . |
-

under the Texas Clean Air Act and the
'

k
*

k1,.

hFederal Clean Air Act and the numer- ' [,- F,

,ous associated amendments. The pur- 7 R '

pose of these regulations is to protect f -

; air resources from pollution by con-
. 70.1 ,

" x.
' !3 [ I '> 'I trolling or abating air pollution and 1

emissions. Regulated emission sources
'

r? g .. ;..]'
at the South Texas Project include fos-,

sil-fueled boilers and emergency -
-

-

diesel generators, emissions resulting ,

from onsite fire fighting training, and f
; asbestos removal from renovation or

_ i.
demolition projects. Asbestos removal

; is also strictly regulated for worker
: protection by the Occupational Safety
|- and Health Protection Administration. -

.
.

Fossil-Fueled .

,

'

Emission Sources
''

The South Texas Project has histor-
ically maintained two oil-fired auxil-
lary steam boilers to furnish steam for 1996 to be available as a backup mental Services and the Texas Natural

deacrator startup, turbine gland seals, emergency generator during a plan- Resource Conservation Commission.
,

!' and radioactive liquid waste process- ned plant outage early in the year.
ing when steam is not available from Operation of these generators as Asbestos Removal
the nurb mam supply system. In internal combustion engine driven Regulations addressing asbestos

| * 19%, the statior, completed an exten- generator sets used only for emer- removal are found in the United States
sive restoration c f one auxiliary steam gency service is authorized under Environmental Protection Agency

,

boiler unit that included the re-design Texas Natural Resource Conservation National Emission Standards for
; ' and installation of a new boiler con- Commission Standard Exemption llazardous Air Pollutants and advance

trol system. The other auxiliary steam List No. 5. notification is provided as applicable
boiler is non-operational and sched- to the appropriate jurisdictional

Fire-Fidtin0 ctivities agency - in Texas, the Texas Depart-l uled for demobiliaation. A8 ment of Health - for asbestos removalIn addition to the auxiliary steam
k boiler at the South Texas Project, The South Texas Project conducts and demolition activities. Advance
j there are 19 diesci generators located onsite training of selected employees notification is provided accordingly of
1 onsite. These diesels are designed to on proper fire-fighting techniques. demolition of buildings onsite and

} provide emergency power to various Most onsite instruction consists of also for the removal of certain coatings
training on the proper use of a fire containing fixed asbestos when ap-

f
plant systems or buildings in the'

event of loss of power. The station e' ..uguisher. Advance notification of plicable. Buildings are inspected for
j temporarily installed an additional firefighting training sessions is provid- the presence of asbestos prior to

2,000-k.ilowatt diesel generator in ed to the Matagorda County Environ- demolition
3-5

. _ _ _ _ _. __ _ _ _ _ _ - _ - . _ ____ _ - _ . . . . _ _ _ _ - _ _ _ . _ _ _.
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SOLID WASTE MANAGEMENT1

COMPLIANCE
'

i
j Solid waste management procedures sation, and Liability Act and by the Commission regulations require that
j for_ hazardous and nonhazardous Texas Natural Resource Conservation industrial solid wastes generated at the
j wastes generated at the South Texas Commission under the Texas Solid South Texas Project be identified to the
j Project ensure that wastes are properly Waste Disposal Act. The Texas Natural Commission. These wastes are identi *
j dispositioned in accordance with Resource Conservation Commission fled in the Texas Natural Resource
4 apphcable federal, state, and local envi- regulates the collection, handling, stor- Conservation Commission Notice of
j ronmental and health regulations. By age, and disposal of solid wastes Registration issued for the South Texas'

regulatory definition, solid wanc including hazardous wastes. The trans- Project. The registration is revised
'

includes solid, semi-solid, liquid, and portation of waste materials is regulat- whenever there is a change in waste
i

gaseous waste material. Nonradioactive ed by the United States Department of management practices at the site. A
wastes generated at the South Texas Transportation. maximum storage period of 90 days<

j Project are regulated primarily by the The South Texas Project is registered limits hazardous waste accumulation at |
| United States Environmental Pro- with the Texas Natural Resource the South Texas Project. The Resource '

l tection Agency under the Resource Consavation Commission as a large Cortservation and Recovery Act and i

j . Conservation and Recovery Act and its quantny generator of industrial solid Texas Solid Waste Disposal Act also '

i amendments, the Comprehensive wastes including hazardous wastes. require the use of proper storage and
'

i Environmental Response, Compen- Texas Natural Resource Conservation shipping containers, labels, manifests, :

reports, personnel training, |;
'

a spill control plan and an |
j accident contingency plan. i
'

Houston Lighting & Power
i Company personnel con-
] duct routine inspections of
j waste storage and accumu-
1 lation areas to ensure com-
i pliance with the regula-
| tions. Plant personnel also
; inspect areas throughout
; the site to ensure wastes are
i not stored or accumulated
j inappropriately. Quarterly -
; solid waste assessments are
i conducted at the site by
} corporate environmental .
! personnel. Waste handling ;
! and disposal activities are

'

i summarized and docu- |

i mented in a waste summa-
i ry report for the South

Texas Project submitted,

; annually to the Texas
j Natural Resource Conser-

vation Commission.

I
<

l
! M.
! '
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|

,

I

l

| Nonradioactive Recyding |

i TActivities
i
i

"* * ' * " 'The Resource Conservation and .

.
.

Recovery Act encourages the recy-
cling, recovery, or reuse of waste when

| possible to reduce the amount of '

| waste being disposed of in landfills.
The South Texas Project ships waste
oil, waste diesel fuel, waste antifreeze ,

,

I solution and waste solvent for fuel >

[ blending and thermal energy recover).
,

'

Used oil is sent to a recycling vendor
for re-processing. Lead-acid batteries ''

| are returned, when possible, to the

| original manufacturer for recycle or - |

| are shipped to a registered battery -

| recycler, thereby reducing the volume

| of hazardous waste that might other-
wise be generated. An extensive site
paper recycling program results in the,-

| collection of several tons of paper
j cach year. In 1996, the South Texas
| Project collected approximately 15

| tons of paper for recycling. Every one

| ton of paper recycled saves approxi-
| mately 17 trees, saves enough energy

| , to power the average home for six
f

i

I .
,

I
r

!

't

!
,

,

| W2
|
l

. _ - - _ _ _ _ - . _ --__ - - . - . . _ . - - _ . _ . _ - - . - _ _ - . . - . - - - . .
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|
1
i

|
1-
<
i .

1 months and climinates approximately Retirement of plant laundry processing

| three cubic yards of landfill material. equipment allowed the station to dis-

| The station a'so enbarked on an pose of a large quantity of solvent-
,

i extensive environmental restoration insed dry cleaning fluid. Neither the

| campaign in 1996 targeting areas equipment nor the dry cleaning fluid
! impacted by construction support was ever utih:ed at the station. Current

^
; activities now demobilized. The sta- laundry processes no longer require the
j tion surveyed, evaluated and devel- use of solvent-based dry cleaning flu-
i oped individual restoration plans for ids. Also contributing to the increased

| each target area based on site-specific 1996 hazardous waste volume was a
j factors. Low-level hydrocarbon conta- waste oil tank inadvertently contami-
j mination was the most commonly nated with halogenated solvents result-

identified issue. Contaminated soil ing in a larger than normal quantity of
4

and material was removed prior to hazardous waste that was subsequently
i proceeding with final restoration shipped for fuels blending and thermal
j steps. Ninety-nine percent of the energy recovery Corrective measures
j material generated from these restora- have effectively prevented recurrence.

| tion activities was shipped to a state- Paint waste volumes also increased in
! approved vendor for recycling. 1996. This increase in paint waste vol-

! Plant personnel continue to ume reflects increased painting activi- !
,

| explore areas where recycling activi- ties at the station as well as an aggres- |
ties may be expanded or initiated. sive inventory reduction campaign.4

1 Substantial source reduction efforts

Nonradioactive Waste have been devoted towards minimizing
'

the volume of paint waste generated at

| Management Activities the station. In general, these efforts
j have been effective at controll:ng the

| Nonradioactive solid waste that volume of hazardous paint waste gen-

| cannot be shipped for recychng is erated from station painting activity

j shipped for disposal. Munidpal-type
.

; trash is transported to the county land. -

fill transfer station for appropriate dis-,

I position while construction-related
i non-combustible, inert debris is placed

. 7 '|-'f'';- 1*i

~

| in the onsite landfill as specified on the .

| South Texas Project's Solid Waste -

-

.

'
~

.

1 Notice of Registration. Waste mini-
} . miration efforts and heightened . . -' '

'

,

j employee awareness in this area
~

j allowed the South Texas Project to
achieve an approximate 43 percent

. .

;

j reduction in the total amount of nonra-
'

3 dioactive Class I waste generated at the
,t site from the previous year. The station

' ' '

; experienced an increase in hazardous
I waste generation volumes in 1996. -

.. ..

!
i S4
e

k
.
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COMPREHENSIVE ENVIRONMENTAL RESPONSE,

.
COMPENSATION, AND LIABILITY ACT ACTIVITIES

i

i

! Hazardous Material site as required by the Superfund personnel conduct routine inspections
| Amendment and Reauthorization Act of chemical storage in the plant area.
I . Incident Response and the Texas Hazard Communication These programs and controls aid in

Act. Annual reports are submitted for minimizing the amount of waste gener-
The Comprehensive Erwironmental each preceding calendar year to the ated at the South Texas Project and

( . Response, Compensation, and LiabilityTexas Department of Health. reduce opportunities for inadvertent
i Act created a federal authority and spillage of material.

! source of funding for responding to CHEMICAL CONTROL
'

spills and other releases of hazardous
materials, pollutants, or contaminants The South Texas Project maintains
into the environment. As a result of this an Expendable hlaterials Program to
Act, reportable quantities were estab- evaluate those
lished for several hundred chemicals. chemicals and prod-

'_

| Spills exceeding these parameters must ucts that have the
'

! be reported to the United States potential ;o come in
~ '

.

Environmental Protection Agency The contact with plant
South Texas Project emphasizes aware- components.
ness training on the prevention of spills Disposal require-
while maintaining station readmess to ments are evaluated
respond should a spill occur. Station and documented for
spill response team members receive approved chemicals -

-

! annual refresher training in hazardous and products listed .3
. .

'

--

I in the station's Ex- M
|

material incident response. Spill con- . . .
-

trol efforts in 1996 successfully result- pendable Materials h:; [1 [; ' 4 *
.

j cd in the prevention of any reportable h!anual. Plant proce- . .f. 41 . .,,,
*9;

'

spills and a minimum number of non- dures provide ad- f | ge y - ; p..

consequential spills. ditional disposal,

(YS ~ . '.
7 4-f

' ' f 'Cstorage and use guid- '

Sunerfund Amendment ance for both ex- -

- A. d.pr
| pendable materials

,

' and Reauthorization Act and those materials
'

that fall outside the e.e
Title lil Comph,ance

.
c.

-

scope of the ex. + . . . . -
-

.
-

' '

pendable Materials 4
; The Comprehensive Erwironmental Program. '
' 'Response, Compensation, and Liability Plant procedures

Act was amended and enhanced in also control storage -

'

1986 to establish new programs for of product drums'

1 , , ; ;
-

addressing emergency preparedness and gas cylinders at -

,

and community right-to-know. This the South Texas . 6~?
-

amendmentis known as the Superfund Project. Workers are .
Amendment and Reauthorization Act. encouraged to take ' ;

The South Texas Project conducts site only the amount of -

'

,
wide inspections to identify and record material necessary to . ; 4
hazardous products and chemicals on perform a job. Plant . .- AA
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! ENVIRONMENTAL
~
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| PROTECTION ; a, . E 7. N , --.

..

: .. : . ... .. . .+. ...

PLAN STATUS 9: 4.LD M ! J .,f.-v7 ..*| ;-
~

,

i

, . . p. . - .- . . -
.

. -

. _ . ,

'' ' ^ ' . ,
'

.f~
''

J'
j The Environmental Protection Plan i

.

- ''L' ' ' ~ ~ ~I was issued in March of 1989 to pro- ~ ' ~ ''
f

- ~
i- -c

. .

| vide for the protection of nonradiolog- .| ~~ l . (|
' ~ ' ' '

IL~ '
.

' ''

.

ical environmental values during oper- J.e
'

L''.' .j f .. O .. . . .

~

.

.

ation of the South Texas Project. This
., , : .7 . . - - - c.j . ."- .

.

,

| section reviews Environmental Pro-
'

-:.-.OF '. - -f- -

.

~

---

| tection Plan noncompliances identi-
'

.-
~'

'

'_ - . .
- - 1

~'

;.- ..

| fied by the plant and associated cor- . :'y i' ;' - -- -

/| rective actions to prevent recurrence. -

'' . . _ - ' . j. - -
i Potential nonconformities are quickly

. . ...-
"~

-. -

! addressed when identified to maintain -- 1 1 -

--

''
-

Ti.
C

! operations in an emironmentally ac-
' ~ ~

D ': '
7 ... -

| ceptable manner. The station's Cor-
.

- 1 - .'
~

. ' . . -
,- -

- -

_ . .

| rective Action Program is used to doc-
.

' ' ' ~
,- .

. . - .

'

- ~- -
- - -

| ument these conditions and track cor- ~.
'

- - - - -

{ rective actions to completion. In addi- -
' ? [- - :

'

' ' *~

-

I tion, internal assessments, reviews, .; - |7 ~~ i

. ...
..

~

' -
-

-

| and inspections conducted in 1996 L
.. .

,c
,. .

-

j document plant compliance. ~;
' ' . < ' ' . , ,'

-
-

-

.- - - - .'.

| This section also reviews nonrou- -

-

' ''
-

| tine reports submitted by plant person- .- . . .1 -

.

~.
~

'.
. .

| nel and any activities that involved a
. ." . .< ..

j potentially significant unreviewed
. . .

j environmental question. A proposed .. '. .
~ '

,

:
'

. ..e- - - '. . 4

; change, test or experiment is deemed

i to involve an unreviewed environmen-
| tal question if it concerns: (1) a matter -..Ee,

. ,

| that may result in a significant increase
j in any adverse environmental impact

previously evaluated in the Final,

*

Environmental Statement related to the
Operation of South Texas Project, Units ents Wat n'qdn- mpons to day upon to We Mar RegulatgyI 1 and 2 (Docket Nos. 50-498 and 50-

. . Federal, State or local agencies other Commission is required by the En-i
.

i 499), environmental impact appraisals,
. than the Nuclear Regulatory Com- vironmental Protection Plan. N,o 30-3

or in any decisions of the Atomic Safety
: mission are reported in accordance day or other nonroutine reports to theand Licensing Board; or (2) a signih-

with the applicable reporting require- Nuclear Regulatory Commission were
a .

;
cant change in effluents or power level;

ments. The Nuclear Regulatr cy Com- required m. 1996.
.

1

t or (3) a matter not previously reviewed
mission is provided wnh a cr py of such

and evaluated in the documents speci-
reports at the same time it is submitted

fied in (1) above, that may have a sig-
to the other uency. If a nonroutine

nificant adverse en ironmental impact. event occurs and a report is notNo unreviewed environmental ques-
tions were identified in 1996, n'qu d by anoth agency, Men a E

b
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HISTORICAL COMPARISON OF AVERAGE QUARTERLY BETA
'

ACTIVITY FROM INDICATOR AND CONTROL AIR SAMPLES !
:
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Environmental Dosimeter Comparisons
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Historical Comparison of Cobalt-58 & Cobalt-60 in Main :
Cooling Reservoir Sediment

1986 - 1996 ;

1,800
- Station #215 : Cobalt-58

'
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t|@
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.cn e |

[ .P.8 1,000
6 ui

'

* Station #216 : Cobalt-60
m Blowdown Stnicture
.2 D 800 .

6 g:s v ,

r

He Cobalt-58 actisity in the >

.M reservoir has been decreasing !

4 since its peak in 1990 because !
400 ofits short halflife,71 days.

A^ \lA I
Cobah-60 with a long half,5.3 :
years, deocases inuch snore $

slowly. %c activity of Cobalt-60 [
200 is higherat station #215, whereit i

'

station 216.
' ' ' ' ' ' # ' '' ' ' J0 '

1986 1987 1988 1989 1999 1991 1992 1993 1994 1995 1996
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Historical Comparison of Tritium Added to and
Remaining in the Main Cooling Reservoir ||

| 1989 - 1996 :
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Historical Comparison of Tritium Activity in Surface Water |
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1996 Radiological Laboratory |
Quality Assurance Program Performance !

|

! !
i

! I
,

kI

,
(0-5% Diffenace) no%

i !

!.-

!

f(5-10% Difference) 33J%

!

(51WDig-) me% ~"-- &l5'sDiNermoe) 3.9% q
_

d {p (10-15% Diffcamoc) 214 % g ;

oo m )e i

Battelle Envimamental Dennoluminescent Dosimetry Intra-Laboratory Comparison f
"

I (5 Analyses) (51 Analyses)

!

O(0-5%Diffesence)
93.3 %

(0-5%Daffenaco) M3% j

I"

!

i,

(5-10% Difference) 17.2 % |
|

(5-10*s Differnace) E7% (10-15%Diffcrunce) ES%

I Nuclear Enein Institute / National Institute of Standants & Technob>gy Inter-Utility Measuranent Assurance Pmgram
(19 Analyses) (93 Analyses)
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1996 PERFORMANCE OBJECTIVES SUMMARY

Performance Objective Performance

115% Accuracy for Inter- and Intralaboratory Quality Control Samples 98.8 %

115% Precision for Replicate Inter- and Intralaboratory Quality Control Samples 100.0 %

.5.
so

5 Analyze REMP Samples in Order to Meet Required Sensitivities 100.0 % {
w

Perform the Analysis of REMP Samples Within 30 Days of Sample Receipt 91.9 %

Collect and analyze required REMP samples as scheduled 98.0 %

Maintain a mininmm of 20% quality control sample load which will include field 27.3 %
duplicates and splits, reagent blanks, blinds, etc.

=. _ --- _ . _ -- - -- -- - - .-._ -. ___ . . _ . _ _ _ - - _ - - - - .___ - . _- - ..
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MISSED SAMPLES

ITEM MEDIA FREQUENCY TIME PERIOD COMMENTS
NUMBER CODE

i

I Broadleaf M c % Iy January 1996 No samples collected. Vegetation was not available at any of the stations. !Vegetation

.__

2 Broadleaf Monthly February 1996 No samples collected. Vegetation was not avarol; at any of the stations.
Vegetation

;

i

3 Broadleaf Monthly March 1996 No samples collected. Vegetation was not available at any of the stations.
Vegetation

5
% 5*
,1 4 Broadleaf Monthly April 1996 No samples collected. Vegetation was not available at any of the stations. $0 Vegetation @

w
C

._f
5 Broadleaf Mont aly May 1996 Only one of the two required indicator sampling stations was collected.

Vegetation Vegetation was not available si the other station.

6 Broadleaf Monthly June 1996 Only one of the two required indicator sampling stations was collected.
Vegetation Vegetation was not available at the other station.

7 TLD Quarterly bd Qtr. 96 TLDs were removed by birds fro n the TLD station.
Statian #07 Wire screens will be installed oser the TLD stands to prevent birds from

removing TLDs (CR 97-7168).

8 TLD Quarterly 3rd Qtr. 96 TLDs were damaged due to moisture penetration from TLD pouches that were
Station #06 damaged by birds.

Wire screens will be installed over the TLD stands to pres ent birds from

| damaging TLD pouches (CR 97-7168).

_ _ _ . _ _ . . _ _ _ _ _ _ - _ _ _ _ _= -_ --. .__ .--
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ANNUAL OEEBATlHG REPORT IN SOUTH TEXA5 PROJECT4

j- ADDENDUM OF TABLES ;

!,

; Radiological Environmental Monitoring Program

The minimum Radiological Enviromnental Monitoring Program is presented in Table 1.
..

The table is orgenized by exposure pathway. The specific requirements of location,:

collection and anaiysis frequencies are given for each pathway.
J,

.
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TABLE 1
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

EXPOSURE: DIRECT RADIATION 40 TOTAL SAMPLING STATIONS
_

Sample Media, Number, Approximate Location and Distance of Routine Sampling Nominal Analysis Minimum
Sample Stations from Containment. Mode Collection Type Analysis

Frequency Frequency

Exposure Media: TL D

16- Located in all 15 meteorological sectors, I mile. Continuously Quarterly Gamma Quarterly

16- Located in all 16 mercorological sectors,4-6 miles.

6- Located in special interest areas (e.g. school, population
centers), within 14 miles.

2- Control stations located in areas of minimal wind direction
(WSW ENE),10-18 miles.

L

*

8-2
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TABLE 1 ,

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM
7

EXPOSURE: AIRBORNE 5 TOTAL SAMPLING STATIONS

Sample Media, Number, Approximate Location, and Distance of Routine Sampling Nominal Analysis Minimum
Sample Stations from Containment. Mode Collection Type Analysis

Frequency Frequency
;

iCharcaal and Particulate Filters

3- Located at the exclusion zone N, NNW. NW Sectors, I mile. Continuously Weekly Charcoal: Weekly *

I-131 ,

1- Located in Bay City,14 miles.
Particulate: As collected

1- Control Station, located in a minimal wind direction (WSW),10 Gross Beta &
miles. Gamma- Quarterly

Isotopic Composite

[

i

!

8-3 .
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TABLE 1
RADIOLOGICAL ENVIROM1 ENTAL MONITORING PROGRAM

,

EXPOSURE: WATERBORNE 2 TOTAL SAMPLING STATIONS

Sample Media. Number And Approximate Location of Sample Stations Routine Sampling Nominal Analysis Minimum *

Mode Collection Type Analysis
Frequency Frequency

Surface

1- Located in MCR at the MCR blowdown structure. Composite Monthly Gamma- Monthly
(grab if not available) Isotopic &

1- Located above the site on the Colorado River not influenced by Tritium Quarterly
plant discharge. Composite

,

1 Located downstream from blowdown entr mee into the Colorado
River.

Gmund

1 Located at well downgradient in the sh:.!!ow aquifer. Grab Quarterly Gamma. As collected
Isotopic &
Tritium

|

84

. - .
___________
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TABLE 1
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

EXPOSURE: WATERBORNE (CONTINUED)

Sample Media. Number And Approximate Location of Sample Stations Routine Sampling Nominal Analysis Minimum
Mode Collection Type Analysis

Frequency Frequency

Drinking _ Water

1- Located on site. Grab Monthly Gamma- Monthly
Isotopic &

1- Located at a control station. Gross Beta

Tritium Quarterly
Sediment Composites

1- Located above the site on the Colorado River, not influenced by Grab Semi-annually Gamma- As collected
plant discharge. Isetopic

1- Located downstream from blowdown entrance into the Colorado
River.

1- Located in MCR.

8-5
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TABLE 1
,

'

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

EXPOSURE-INGESTION 2 TOTAL SAMPLING STATIONS

Sample Media, Number And Approximate Location of Sample Stations Routine Sampling Nominal Analysis Minimum
Mode Cc'lection Type Analysis

Frequency Frequency
!

Milk
* Grau Semi-monthly on Gamma- As collected

pasture, monthly Isetopic &
at other times. Low Level ;

l-131 0

Broadleaf Vegetation

2- Located at the exclusion zone N, NW, or aINW sectors. Grab Monthly during Gamma As collected
growing season Isuopic

1- Located in a minimal wind direction. (When available)

Aericultural Products

..

Limited source of sample in vicinity of STP. (Attempts will be made to obtain samples when available.)*

** No sample stations have been identified in the vicinity of the site. Presently no agricultural land is irrigated by water into which liquid plant wastes
will be discharged. Agricultural products will be considered if these conditions change.

t

8-6
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TABLE 1
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

EXPOSURE: INGESTION 2 TOTAL SAMPLING STATIONS

Sample Media, Number And Approximate Location of Sample Stations Routine Sampling Nominal Analysis Minimum
Mode Collection Type Analysis

Frequency Frequency

Fish and Invertebrates (edible portions)

1- Representing commercially or recreational important species Grab Sample in season Gamma. As collected
in vicinity of STP that maybe influenced by plant operation. or semi-annually if Isotopic

not seasonal
1- Same or analogous species in area not influenced by STP.

1- Same or analogous species in the MCR.

Domestic Meat

1 Represents domestic stock fed on crops grown exclusively within Grab Annually Gamma- As collected
10 miles of the plant. Isotopic '

t

NOTE: Collection frequency may vary to accommodate sample media availability, equipment availability, and/or weather conditions.
,

4

8-7

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



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

ANNUAL OPERATING REPORT ' 1W SOUTH TEXAS PROJEg
ADDENDUM of TABLES

Sample Media and Location Descriptions

Table 2 consists of a listing of the different types of samples followed by a description of
each individual sample station and the analyses for that station. The required samples from
Table ; are in bold print. Many other sample types and locations are given which have been
used fc r samples that have been taken for informational purposes.
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|

TABLE 2 ;

SAMPLE MEDIA AND LOCATION DESCRIPTIONS l

|

Al AIRBORNE RADIOIODINE ML (MIXED LIQUID) AERATION TANK

AL ALGAE ml (WATER PORTION OF ML)

AP AIRBORNE PARTICULATE Mi BEEF MEAT |

AS (ASilSLUDGE) ASilTANK M2 POULTRY MEAT I

as (WATER PORTION OF AS) M3 WILD SWINE

BE WILD BLACKBERRIES M4 DOMESTIC SWINE |.

B1 RESIDENT DABBLER DUCK MS EGGS

B2 RESIDENT DIVER DUCK M6 GAME DEER
.

B3 MIGRATORY DABBLER DUCK M7 ALLIGATOR

B4 MIGRATORY DIVER DUCK M8 RABBIT

B5 GOOSE Ni PECANS

B6 DOVE N2 ACORNS
'

B7 QUAIL ' OY OYSTER

B8 PIGEON PK PLANKTON

CC CRUSTACEAN CRAB RA ROOTED AQUATIC VEGETATION )
CS CRUSTACEAN SHRIMP R4 TURNIP

__

'Cl CRAB SilELL SB SOYBEAN
-

|
DR DrdECT RADIATION SO SOIL

FD FOOD St SEDIMENT- SIIORELINE ]
'

IN- FECAL MATERIAL S2 SEDIMET - BOTFOM

FI FISil- PISCIVOROUS UR URINE |

F2 FISli- CRUSTACEAN & INSECT . VB BROADLEAF VEGETATION ]
FEEDERS

F3 FISil- PLANTIVORES & DETRrrUS VC CORN
FEEDERS i

I* L1 BANANA LEAVES VP PASTURE GRASS 1

|
L2 - CANA LEAVES VR RICE |

|
e L3 LETTUCE VS GRAIN SORGilUM .;

L4 TURNIP GREENS WD DRINKING WATER

L5 CABBAGE WG GROUND WATER

L6 COLLARD GREENS WR RAIN WATER

MC COW MILK WS SURFACE WATER

MG GOAT MILK l WW RELIEF WELL WATER

8-9
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TABLE 2
SAMPLE MEDIA AND LOCATION DESCRIPTIONS

MEDIA CODE STATION VECTOR LOCATION DESCRIPTION
CODE (Approximate)

DR AI AP VB VPSO 001 1 mile N FM 521

|DR 002 1 mile NNE FM 521
'

DR 003 1 mile NE FM 521

,DR 004 1 mile ENE FM 521
*

I

DR 005 1 mile ESE STP Visitor Center on FM 521

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

DR 007 3.5 miles SE MCR Dike

DR 008 0.25 mile SSE MCR Dike

DR 009 0.25 mile S MCR Dike

DR 010 0.25 mile SSW MCR Dike

DR 011 0.5 mile SW MCR Dike

DR 012 1.5 mile WSW MCR Dikeg

I DR 013 1.5 mile W FM 521

DR 014 1.5 mile WNW FM 521

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

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

DR 017 6.5 miles N Buckeye - FM 1468

DR AI AP SO 018 5.5 miles NNE Hoescht Celanese Plant - FM 3057,

DR 019 5.5 miles NE FM 2668

DR 020 5 miles ENE FM 2668 & FM 2078
-

DR 021 5 miles E FM 521& FM 2668

MCR - STP Main Cooling Reservoir
10

Media codes typed in bold satisfy collection requirement described in Table 1.

) * Control Station
I
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TABLE 2
SAMPLE MEDIA AND LOCATION DESCRIPTIONS

MEDIA CODE STATION VECTOR LOCATION DESCRIPTION
CODE (Approximate)

DR 022 7 miles E Lyondell Chemical Plant

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

DR 024 4 miles SSE , MCR Dike.

IDR 025 4 miles S MCR Dike

DR 026 4 miles SSW MCR Dike
-

DR 027 2.5 miles SW MCR Dike

DR 028 5 miles WSW FM 1095 & Ellis Road

DRSO 029 4.5 miles W FM 1095

DR 030 6 miles WNW Tres Palacios Oaks, FM 2853

DR 031 5.5 miles NW Wilson Creek Road

DR 032 3.5 miles NNW FM 1468

DR AI AP SO 033 14 miles NNE Microwave Tower at end of Kilowatt
-

road in Bay City

DR 034 7.5 miles ENE Wadsworth Water Supply Pump
Station

DR Al APSO 035 8.5 miles SSE Matagorda

DR 036 9 miles WSW College Port
'

DR AI AP VB VP SO *037 10 miles WSW Palacios CP&L Substation

DR 038 10.5 miles NW CP&L Substation on TX 71 near
Blessing,

DR Al APSO 039 9 miles NW TX 35 under High Voltage Power
lines near Tidehaven High School

.

DR 040 4.5 miles SW Citrus Grove

DR 041 2.0 miles ESE MCR Dike
.

MCR - STP Main Cooling Reservoir i1
Media codes typed in bold satisfy collection requirement described in Tabie 1.

* Control Str, ion
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TABLE 2
SAMPLE MEDIA AND LOCATION DESCRIPTIONS

MEDIA CODE STATION VECTOR LOCATION DESCRIIYI' ION
CODE (Approximate)

DR 042 8.5 miles NW FM 459 at Tidehaven Intermediate
School

WG 205 4 miles SE Well #446A,0.5 mile north of MCR
I-

blowdown canal (30' deep)

WG 206 4 miles SE Well #446,0.5 mile north of MCR
blowdown canal (75' deep).

WG *207 1.5 miles W Well #603A,0.25 mile west of TX
521 (75' deep)

WG *208 1.5 miles W Well #603B,0.25 mile west of TX
521 (150' deep)

WS 209 2 miles ESE Kelly Lake

WD 210 On Site Approved drinking water supply from
STP

WSS1 211 3.5 miles S Site, E. Branch Little Robbins Slough

WSS1 212 4 miles S Little Robbins Slough

.WSS1 213 4 miles SE W. Branch Colorado River

F (1,2, or 3) CC 214 2.5 miles SE MCR at Makeup Water Discharge

F(1,2, or 3) S2 215 0.5 mile SW MCR at Circulating Water Discharge

F(I,2, or 3) WS S2 216 3.5 miles SSE MCR at blowdown structure

F (1,2, or 3) CC CS OY 222 10.5 miles S West Matagorda Bay
.

F (1, 2, or 3) 223 10.5 miles SE East Matagorda Bay
.

F (1,2, or 3) 224 9.2 miles SSE West Intracoastal Canal

.

MCR - STP Main Cooling Reservoir 12
Media codes typed in bold satisfy collection requirement described in Table 1.

* Control Station,

i 8-12
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TABLE 2
SAMPLE MEDIA AND LOCATION DFSCRIPTIONS

MEDIA CODE STATION VECTOR LOCATION DESCRIPTION
CODE (Approximate)

F (1, 2, or 3) 225 9.2 miles SE East Intercoastal Canal

WS *226 4.5 miles NNE Colorado River at Iloescht Celanese
Plant

e.

j WS S(1 or 2) 227 5-6 miles SE West bank of Colorado River
downstream of STP across from
channel marker #22.

WD *228 14 miles NNE Le Tulle Park Public water supply

WSS1 229 2-3 miles ESE Drainage ditch north of the reservoir
that empties into Colorado River
upstream of the reservoir makeup
pumping facility

S(1 or 2) 230 3.5 miles ESE Colorado River at point where
drainage ditch (#229) empties into it

SO 232 9 miles NW Farmland behind station #39

S(1 or 2) WS 233 4.5 miles SE Colorado River where MCR
! blowdown discharge channel empties

into it.

SO 234 1 mile NW Farm across FM521 from station #15

| WG 235 3.8 miles S Well B-3 directly south from MCR

B8 236 N/A STP Protected Area

WS 237 3.7 miles SSE Blowdown discharge channel from
MCR

WG *239 1 mile NW Well B-1B, Near REMP sampling
-

station #15

WSSOS1 240 1 mile ESE Drainage ditch originating NE of.

protected area that crosses Hwy 521
south of main entrance road and
empties into Kelly Lake.

MCR - STP Main Cooling Reservoir
13

Media codes typed in bold satisfy collection requirement described in Table 1.

* Control Station
!
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TABLE 2
SAMPLE MEDIA AND LOCATION DESCRIPTIONS

MEDIA CODE STATION VECTOR LOCATION DESCRIPTION
CODE (Approximate)

F (1,2, or 3) 241 <1 mile S MCR circulating water intake

S(1 or 2) WS *242 14 miles N Colorado River where it intersects
Highway 35

.

WS *243 14 miles N Colorado River upstream of Bay City
Dam at the LCRA pumping station

~

WG 245 4.5 miles SSE Water well (approx. 60' deep) located
on John Savage's property 1 mile'

south of MCR reservoir

WSS1 246 < 1 mile N Drainage ditch originating at
protected area fence north of Unit 2

WS 247 <1 mile E Essential Cooling Pond

S1WS 248 <1 mile N Point in drainage ditch north of
protected area downstream of Unit #1
Protected Area storm drains discharge

F(1,2, or 3) *249 N/A Control sample purchased from a
local retailer

WW 701 4 miles S MCR Relief Well # 440

WW 702 4 miles S MCR Relief Well # 500

WW 703 4 miles S MCR Relief Well # 505

WW 704 4 miles S MCR Relief Well # 497

.

.

MCR - STP Main Cooling Reservoir 14
Media codes typed in bold satisfy collection requirement described in Table 1.

* Control Station
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A14UAL OPERATING REPORT 1996 SOUTH TEXAS PROJECT

ADDENDl31 of TABi.ES

1996 Radiological Environmental
Monitoring Program Analysis Sununary

An analysis summary for all of the required samples is given in Table 3. The table has been
formatted to resemble a United States Nuclear Regulatory Commission industry standard.
Modifications have been made for the sole purpose of reading ease. Negative values are
reported in this table as recommended by the United States Nuclear Regelatory Conunission.
Reported negative values are required to do long term studies where the true values are near
zero or when there exists a negative bias in the measurement..

Media type is printed at the top left of each page, and the units of measurement are printed
at the top right. The first column lists the activity or specific radionuclide for which each-

sample was analyzed. Total analyses performed for the indicated nuclide/ the total number
of nonroutine samples analyzed is given in the second colunm. (A nonroutine measurement

is a sample indicating a value greater than the reporting levels for Radioactivity
Concentrations in Environmental Samples.) The " LOWER LIMIT OF DETECTION"
column lists required values. Not all of the listed analyses or radionuclides have required
lower limits of detection. Typically, the values achieved are significantly lower than the
required.

A set of statistical parameters are listed for each radionuclide in the remaining columns.
The parameters contain information from the indicator locations, the location having the
highest annual mean, and information from the control stations. For each of these groups of
data, the following is calculated:

The mean value (including negative values and values below the lower limit of.

detection).
The number of analyses whose values were greater than the lower limit of detection /*

the total number of analyses.
The lowest and highest values a die analysis.*

The data placed in the table was changed in 1995 from the previous reports to only includet

the data from the samples listed in Table 1. Additional thermoluminescent dosimetry is
utilized each quarter for quality control purposes. The number of analyses will be the same.

as required with the addition of four groundwater duplicate samples, seven bottom sediment
samples and six duplicate surface water samples. Vegetation and wildlife samples vary in
number according to availability.-

This change in the data may appear to cause some inconsistencies between current and past
data but will provide for more consistency in the future.

8-15
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TABLE 3

1996 RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANALYSIS SUMMARY
MEDIUM: Direct Radiation UNITS: Milliroentgen / Standard Quarter

ANALYSIS TOTAL ANALYSES REQUIRED INDICATOR LOCATIONS LOCATION W!TH HIGHEST ANNUAL MEAN CONTROL LOMTIONSTYPE /NONROUTINE LOWER LIMIT MEAN ( f ) * LOCATION MEAN ( f ) * MEAN ( f)*MEASUREMENTS OF DETECTION RANCE INFORMATION RANGE RANM
|Ganw:s 1 74/ 0 --- 1.4E+01 (166 / 166 ) 1 mile W 2.0E+01 ( 5/ 5) 1.5E+01 ( 8 .' 8)( 1.1E+01 ~ 2.0E+01) (#013) ( 1.8E+01 ~ 2.0E+01) ( 1.3E+01 - 1..*E+01) ;

(f) NUMBER OF POSITIVE MEASUREMENTS / TOTAL MEASUREMENTS AT SPECIFIED LOCATIONS.
*

I
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TABLE 3

1996 RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANALYSIS SUMMARY
MEDIUM: Air Iodine UNITS: PicoCuries per Cubic Meter

ANALYSIS TOTAL ANALYSES REQUIRED INDICATOR LOCATIONS LOCATION WITH HIGHEST ANNUAL MEAN CONTROL LOCATIONSTYPE /NONROUTINE LOWER LIMIT MEAN ( f ) * LOCATION MEAN ( f ) * MEAN ( f ) *MEASUREMENTS OF DETECTION RANGE INFORMATION RANGE RANGE

todine-131 265/ 0 7.0E-02 3.3E-04 ( 0 / 212 ) 1 mile NW 4.5E-04 ( 0/ 53 ) 1.7E-04 ( 0/ 53 )(-6.5E-03 ~ 7.6E-03) (#015) (-6.5E-03 * 6.5E-03) (-5.6E-03 * 7.8E-03)

(f) NUMBER OF POSITIVE MEASUREMENTS / TOTAL MEASUREMENTS AT SPECIFIED LOCATIONS.
*

i

|
|

|

8-17
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TABLE 3

1996 RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANALYSIS SUMMARY
MEDIUM: Airborne Particulate UNITS: PicoCuries per Cubic Meter '

ANALYSIS TOTA' ANALYSES P ~ ' RED INDICATOR LOCATIONS LOCATION WITH HIGHEST ANNUAL MEAN CONTROL LOCATIONSTYPE /Nt1NROUTINE LC .1MIT MEAN ( f ) * LOCATION MEAN ( f ) * MEAN ( f ) *
"

MEA?UREMENTS OF CTION RANCE INFORMATION RANCE RANGE

Gross Beta h5/ 0 202 1.9E-02 (212 / 212 ) 14 mites NNJ 1.9E-02 ( 53 / 53 ) 1.9E-02 ( 53 / 53 )( 7.0E-03 - 4.0E-02) (#033) ( 7.0E-03 ~ 3.8E-02) ( 8.2E-03 - 3.6E-02)
Cesita-134 20/ 0 5.0E-02 1.8E-05 ( 0/ 16 ) 10 miles WSW 4.6E-05 ( 0/ 4) 4.6E-05 ( 0/ 4)(-5.9E-05 - 1.5E-04) (#037) ( 3.1E-05 - 5.8E-05) ( 3.1E-05 - 5.8E-05)
Cesium-137 20/ 0 6.0E-02 1.4E-05 ( 0/ 16 ) 1 mite NW 3.7E-05 ( 0/ 4) -1.0E-06 ( 0/ 4) !

(-6.1E-05 ~ 1.5E-04) (#015) (-6.1E-05 - 1.5E-04) (-4.3E-05 - 5.2E-05)
Manganese 54 20/ 0 --- 8.4E-07 ( 0/ 16 ) 14 miles NNE 7.2E-05 ( 0/ 4) -1.0E-05 ( 0/ 4)(-1.1E-04 ~ 1.2E-04) (#033) ( 7.3E-06 ~ 1.2E-04) (-1.2E-04 - 1.4E-04)
tron-59 20/ 0 --- 2.8E-04 ( 0/ 16 ) 1 mile NW 1.1E-03 ( 0/ 4) 1.3E-04 ( 0/ 4)(-8.2E-04 - 2.1E-03) (#015) ( 4.2E-04 ~ 2.1E-03) (-5.8E-04 ~ 6.5E-04)
Cobalt-58 20/ 0 --- 9.3E-06 ( 0/ 16 ) 1 mile NW 1.1E-04 ( 0/ 4) -3.0E-05 ( 0/ 4)(-4.2E-04 - 2.8E-04) (#015) (-1.2E-04 - 2.8E-04) (-1.7E-04 - 9.0E-05)
Cobalt-60 20/ 0 --- 4.4E-06 ( 0/ 16 ) 1 mile NNW 5.7E-05 ( 0/ 4) -1.7E-05 ( 0/ 4)

(-2.0E-04 - 1.4E-04) (#016) (-8.4E-05 - 1.4E-04) (-6.6E-05 - 3.0E-05)
Zinc-65 20/ 0 -1.6E-04 ( 0/ 16 ) 1 mile N -5.7E-05 ( 0/ 4) -6.8E-05 ( 0/ 4)

---

(-4.7E-04 ~ 2.4E-04) (#001) ( 3.8E-04 ~ 2.4E-04) (-1.7E-04 - 1.1E-05)
Zirconium-95 20/ 0 -6.5E-05 ( 0/ 16 ) 1 mile NW 1.3E-06 ( 0/ 4) -2.7E-05 ( 0/ 4)

---

(-3.8E-04 * 1.4E-04) (#015) (-1.2E-04 - 1.4E-04) (-1.9E-04 - 1.5E-04)
Niobita-95 20/ 0 --- 3.7E-05 ( 0/ 16 ) 10 miles WSW 2.0E-04 ( 0/ 4 ) 2.0E-04 ( 0/ 4)(-3.7E-04 - 3.8E-04) (#037) (-2.1E-04 * 6.1E-04) (-2.1E-04 * 6.1E-04)
Lantharua/ 20/ 0 --- -8.0E-04 ( 0/ 16 ) 14 miles NME 8.3E-04 ( 0/ 4) -3.2E-04 ( 0/ 4)Barium-140 (-4.8E-03 ~ 5.5E-03) (#033) (-5.7E-04 ~ 1.9E-03) (-1.1E-03 - 7.3E-04)

*
(f) NUMBER OF POSITIVE MEASUREMENTS / TOTAL MEASUREMENTS AT SPECIFIED LOCATIONS.

l
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- TABLE 3

1996 RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANALYSIS SUMMARY
MEDIUM: Surface Water UNITS: PicoCuries per Kilogram

ANALYSIS TOTAL ANALYSES REQUIRED INDICATOR LOCATIONS LOCATION WITN HIGHEST ANNUAL MEAN CONTROL LOCATIONSTTPE /NONROUTINE LOWER LIMIT MEAN ( f ) * LOCATION MEAP ( f ) * MEAN ( f ) *MEASUREMENTS OF DETECTION RANGE INFORMATION RANGE RANGE

Nydrogen-3 12/ 0 3.0E+03 7.2E+03 ( 4/ 8) 3 miles SSE 1.4E+04 ( 4/ 4) -9.0E+01 ( 0/ 4)
'

(-1.2E+02 - 1.7E+04) (#216) ( 9.7E+03 - 1.7E+04) (-1.8E+02 - 6.6E+00)
Iodine-131 43/ 0 --- 3.4E-02 ( 0/ 29 ) >10 miles N 1.9E+00 ( 0/ 13 ) 1.8E+00 ( 0/ 14 )(-3.4E+00 - 5.7E+00) (#243) (-6.8E+00 - 1.7E+01) (-6.8E+00 * 1.7E+01)
Cesim-134 43/ 0 1.5E+01 2.8E-01 ( 0/ 29 ) 6 miles SE 5.6E-01 ( 0/ 13 ) 1.8E-01 ( 0/ 14 ) I

(-1.4E+00 - 1.7E+00) (#227) (-1.1E-01 - 1.7E+00) (-4.8E-01 - 1.1E+00)
Cesi m-137 43/ 0 1.8E+01 2.0E-01 ( 0/ 29 ) 3 miles SSE 2.7E-01 ( 0/ 15 ) 1.4E-01 ( 0/ 14 )(-8.3E-01 - 1.1E+00) (#216) (-4.4E-01 - 1.1E+00) ( *.0E-01 - 1.2E+00) |

Manganese-54 43/ 0 1.5E+01 -4.6E-02 ( 0/ 29 ) >10 miles N 4.2E-01 ( 0/ 1) -2.2E-01 ( 0/ 14 )(-9.0E-01 - 1.6E+00) (#242) ( 4.2E-01 - 4.2E 01) (-9.8E-01 - 4.2E-01)
Iron-59 43/ 0 3.0E+01 -1.1E-01 ( 0/ 29 ) 6 miles SE 8.4E-01 ( 0/ 13 ) 2.7E-01 ( 0/ 14 )(-3.8E+00 - 2.6E+00) (#227) (-9.5E-01 - 2.6E+00) (-3.4E+00 - 2.9E+00) |

,

Cobalt-58 43/ 0 1.5E+01 -1.4E-01 ( 0/ 29 ) >10 miles N 6.1E-02 ( 0/ 1) -1.8E-02 ( 0/ 14 )(-1.2E+00 - 2.0E+00) (#242) ( 6.1E-02 - 6.1E-02) (-9.7E-Oi - 1.1E+00)
Cobatt-60 43/ 0 1.5E+01 3.9E-02 ( 0/ 29 ) 4.3 miles SE 2.2E-01 ( 0/ 11 1.1E-01 ( 0/ 14 )(-8.4E-01 - 1.0E+00) (#233) ( 2.2E-01 - 2.2E-01) (-6.3E-01 - 8.9E-01)
Zinc-65 43/ 0 3.0E+01 -3.1E-01 ( 0/ 29 ) 3 mites SSE -1.3E-01 ( 0/ 15 ) -1.2E+00 ( 0/ 14 )(-3.4E+00 - 1.5E+00) (#216) <-2.0E+00 - 1.5E+00) (-3.5E+00 - 1.2E+00)
Zirconim-95 43/ 0 1.5E+01 -6.7E-02 ( 0/ 29 ) 4.3 miles SE 1.0E+00 ( 0/ 1) 1.5E-01 ( 0/ 14 )(-2.4E+00 - 1.5E+00) (#233) ( 1.0E+00 - 1.0E+00) (-1.0E+00 - 1.1E+00) !
Niobi m-95 43/ 0 1.5E+01 5.1E-01 ( 0/ 29 ) 4.3 miles SE 8.6E-01 ( 0/ 1) 7.0E-01 ( 0/ 14 )(-1.6E+00 - 1.7E+00) (#233) ( 8.6E-01 - 8.6E-01) (-3.1E-01 - 2.8E+00)
Lanthanm/ 43/ 0 1.5E+01 -3.4E-02 ( 0/ 29 ) 4.3 miles SE 9.7E-01 ( 0/ 1) 6.0E-01 ( 0/ 14 )Barim-140 (-3.1E+00 - 2.9E+00) (#233) ( 9.7E-01 - 9.7E-01) (-2.4E+00 - 4.5E+00)

(f) N'JMBER OF POSITIVE MEASUREMENTS / TOTAL MEASUREMENTS AT SPECIFIED LOCATIONS.
*
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TABLE 3

1996 RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANALYSIS SUMMARY
lMEDIUM: Ground Water UNITS: PicoCuries per Kilogram I
IANALYS!$ TOTAL ANALYSES REQUIRED INDICATOR LOCATIONS LOCATION WITN HIGHEST ANNUAL MEAN CONTROL LOCATIONS lTYPE /NONROUTINE LOWER LIMIT MEAN ( f ) * LOCAft0N MEAN ( f ) * MEAN ( f ) *MEASUREMENTS OF DETECTION RANGE INFORMATION RANGE RANGE

Hydrogen-3 8/ 0 3.0E+03 1.2E+02 ( 0/ 8) 3.8 miles S 1.2E+02 ( 0/ 8) no sanptes
(-6.2E+01 - 3.8E+02) (#235) (-6.2E+01 ~ 3.8E+02)

Iodine-131 8/ 0 --- -4.6E-01 ( 0/ 8) 3.8 miles S -4.6E-01 ( 0/ 8) no sanples
(-8.0E+00 - 4.9E+00) (#235) (-8.0E+00 - 4.9E+00)

Cesfun-134 8/ 0 1.5E+01 1.6E-01 ( 0/ 8) 3.8 miles S 1.6E-01 ( 0/ 8) no sarmies(-1.4E+00 - 1.0E+00) (#235) (-1.4E+00 - 1.0E+00)
Cesium-137 8/ 0 1.8E+01 -2.5E-02 ( 0/ 8) 3.8 miles S -2.5E-02 ( 0/ 8) no samples

(-8.9E-01 ~ 1.2E+00) (#235) (-8.9E-01 * 1.2E+00)
Manganese-54 8/ 0 1.5E+01 1.3E-01 ( 0/ 8) 3.8 miles S 1.3E-01 ( 0/ 8) no sanples

(-7.2E-01 ~ 1.5E+00) (#235) (-7.2E-01 - 1.5E+00)
tron-59 8/ 0 3.0E+01 -1.7E-01 ( 0/ 8) 3.8 miles S -1.7E-01 ( 0/ 8) no samples

(-5.4E+00 - 2.0E+00) (#235) (-5.4E+00 - 2.0E+00)
Cobalt-58 8/ 0 1.5E+01 3.7E-02 ( 0/ 8) 3.8 miles S 3.7E-02 ( 0/ 8) no sangles 'l

(-6.5E-01 ~ 4.7E-01) (#235) (-6.5E-01 ~ 4.7E-01) |

Cobalt-60 8/ 0 1.5E+01 1.3E-01 ( 0/ 8) 3.8 miles S 1.3E-01 ( 0/ 8) no saeples
(-1.6E-01 - 7.5E-01) (#235) (-1.6E-01 - 7.5E-01)

Zine-65 8/ 0 3.0E+01 -3.1E-01 ( 0/ 8) 3.8 miles S -3.1E-01 ( 0/ 8) no sanptes
(-2.8E+00 - 1.5E+00) (#235) (-2.8E+00 - 1.5E+00)

zirconium-95 8/ 0 1.5E+01 1.3E-01 ( 0/ 8) 3.8 miles S 1.3E-01 ( 0/ 8) no sanples
(-1.7E+00 - 2.1E+00) (#235) (-1.7E+00 ~ 2.1E+00)

Niobiun-95 8/ 0 1.5E+01 8.5E-01 ( 0/ 8) 3.8 miles S 8.5E-01 ( 0/ 8) no sanples
(-1.2E-02 - 2.3E+00) (#235) (-1.2E-02 - 2.3E+00)

Lanthanun/ 8/ 0 1.5E+01 -8.2E-03 ( 0/ 8) 3.8 miles S -8.2E-03 ( 0/ 8) no sanplesBarlun-140 (-3.5E+00 * 2.2E+00) (#235) (-3.5E+00 - 2.2E+00)
*

(f) NUMBER OF PO$1TIVE MEASUREMENTS / TOTAL MEASUREMENTS AT SPECIFIED LOCATIONS.
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TABLE 3

1996 RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANALYSIS SUMMARY
MEDIUM: Drinking Water UNITS: PicoCuries per Kilogram

ANALYSIS TOTAL ANALYSES REQUIRED INDICATOR LOCATIONS LOCATION WITH HIGHEST ANNUAL MEAN CONTROL LOCATIONSTYPE /NONROUTINE LOWER LIMIT MEAN ( f ) * LOCATION MEAN ( f ) * MEAN ( f } *MEASUREMENTS OF DETECTION RANGE INFORMATION RANGE RANGE

Gross Beta 24/ 0 4.0E+00 3.1E+00 ( 8/ 12 ) 14 miles NNE 4.8E+00 ( 11 / 12 ) 4.8E+00 ( 11 / 12 ) j(-7.1E-02 - 7.7E+00) (#228) ( 1.5E+00 - 1.2E+01) ( 1.5E+00 - 1.2E+01)
Hydrogen-3 8/ 0 3.0E+03 -3.4E+01 ( 0/ 4) On Site -3.4E+01 ( 0/ 4) -8.8E+01 ( 0/ 4)(-2.1E+02 - 7.4E+01) (#210) (-2.1E+02 ~ 7.4E+01) (-4.1E+02 - 1.0E+02)
Iodine-131 24/ 0 --- 1.4E+00 ( 0/ 12 ) On Site 1.4E+00 ( 0/ 12 ) -7.4E-01 ( 0/ 12 )(-1.4E+00 - 4.3E+00) (#210) (-1.4E+00 ~ 4.3E+00) (-6.8E+00 - 3.4E+00)
Cesium-134 24/ 0 1.5E+01 -1.8E-01 ( 0/ 12 ) 14 miles NNE 2,8E-01 ( 0/ 12 1 2.8E-01 ( 0/ 12 )(-1.5E+00 - 1.3E+00) (#228) (-1.2E+00 - 1.7E+00) (-1.2E+00 ~ 1.7E+00)
Cesium-137 24/ 0 1.8E+01 -1.4E-01 ( 0/ 12 ) 14 miles NNE 9.2E-03 ( 0/ 12 ) 9.2E-03 ( 0/ 12 )(-1.2E+00 - 4.5E-01) (#228) (-1.5E+00 = 1.8E+00) (-1.5E+00 - 1.8E+00)
Manganese-54 24/ 0 1.5E+01 -1.5E-01 ( 0/ 12 ) 14 miles NNE 3.5E-02 ( 0/ 12 ) 3.5E-02 ( 0/ 12 )(-1.0E+00 * 8.0E-01) (#228) (-8.0E-01 - 1.2E+00) (-8.0E-01 ~ 1.2E+00)
Iron-59 24/ 0 3.0E+01 -1.5E-01 ( 0/ 12 } 14 miles NNE -6.2E-02 ( 0/ 12 ) -6.2E-02 ( 0/ 12 )(-4.2E+00 a 5.6E+00) (#228) (-3.8E+00 - 2.7E+00) (-3.8E+00 ~ 2.7E+00)
Cobalt-58 24/ 0 1.5E+01 -2.7E-01 ( 0/ 12 ) 14 miles NNE -P 2E-02 ( 0/ 12 ) -8.2E-02 ( 0/ 12 )(-1.7E+00 a 9.9E-01) (#228) i (-7.4E-01 - 6.7E-01) (-7.4E-01 ~ 6.7E-01)
Cobalt-60 24/ 0 1.5E+01 1.0E-01 ( 0/ 12 ) on Site 1.0E-01 ( 0/ 12 ) 7.6E-02 ( 0/ 12 )(-8.4E-01 ~ 1.3E+00) (#210) (-8.4E-01 - 1.3E+00) (-9.4E-01 ~ 1.2E+00)
Zinc-65 24/ 0 3.0E+01 -8.6E-02 ( 0/ 12 ) on Site -8.6E-02 ( 0/ 12 ) -5.7E-01 ( 0/ 12 )(-2.8E+00 ~ 3.4E+00) (#210) (-2.8E+00 a 3.4E+00) (-3.7E+00 ~ 1.0E+00)
Zirconium-95 24/ 0 1.5E+01 -6.1E-02 ( 0/ 12 ) On Site -6.1E-02 ( 0/ 12 ) -5.1E-01 ( 0/ 12 )(-1.6E+00 - 1.2E+00) (#210) (-1.6E+00 ~ 1.2E+00) (-2,3E+00 - 9.3E-01)
Niobim-95 24/ 0 1.5E+01 1.3E+00 ( 0/ 12 ) On Site 1.3E+00 ( 0/ 12 ) 5.3E-01 ( 0/ 12 )(-4.9E-01 - 7.3E+CO) (#210) (-4.9E-01 - 7.3E+00) (-2.9E-01 - 1.2E+00)
Lanthan m/ 24/ 0 1.5E+01 1.6E-02 ( 0/ 12 ) On Site 1.6E-02 ( 0/ 12 ) -6.6E-01 ( 0/ 12 )Bari m-140 (-2.9E+00 - 2.8E+00) (#210) (-2.9E+00 - 2.8E+00) (-9.0E+00 - 2.7E+00)

*
(f) NUMBER OF POSITIVE MEASUREMENTS / TOTAL MEASUREMENTS AT SPECIFIED LOCATIONS.
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TABLE 3

1996 RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANALYSIS SUMMARY
MEDIUM: Sediment-Shoreline UNITS: PicoCuries per Kilogram dry weight

ANALYSIS TOTAL ANALYSES REQUIRED INDICATOR LOCATIONS LOCATION WITH HIGHEST ANNUAL MEAN CONTROL LOCATIONSTYPE /NONROUTINE LOWER LIMIT MEAN ( f ) * LOCATION MEAN ( f ) * MEAN ( f ) *MEASUREMENTS OF DETECTION RANCE INFORMATION RANGE RANGE

Cesi m-134 4/ 0 1.5E+02 4.3E+01 ( 0/ 2) >10 miles N 5.6E+01 ( 0/ 2) 5.6E+01 ( 0/ 2)( 4.2E+01 - 4.3E+01) (#242) ( 5.1E+01 ~ 6.2E+01) ( 5.1E+01 ~ 6.2E+01)
Cesi m-137 4/ 0 1.8E+02 2.6E+01 ( 1/ 2) >10 mites N 4.6E+01 ( 2/ 2) 4.6E+01 ( 2/ 2)( 2.2E+01 ~ 3.0E+01) (#242) ( 3.8E+01 ~ 5.4E+01) ( 3.8E+01 ~ 5.4E+01)
Manganese-54 4/ 0 --- -4.2E-01 ( 0/ 2) >10 miles N 4.3E+00 ( 0/ 2) 4.3E+00 ( 0/ 2)(-8.4E-01 --8.4E-01) (#242) ( 0.0E+00 - 8.6E+00) ( 0.0E+00 - 8.6E+00)
Iron-59 4/ 0 --- -1.4E+01 ( 0/ 2) 6 miles SE -1.4E+01 ( 0/ 2) -3.3E+01 ( 0/ 2)(-1.7E+01 --1.0E+01) (#227) (-1.7E+01 *-1.0E+01) (-3.7E+01 --3.0E+01)
Cobalt-58 4/ 0 --- -9.9E+00 ( 0/ 2) 6 miles SE -9.9E+00 ( 0/ 2) -1,3E+01 ( 0/ 2)(-1.1E+01 --8.4E+00) (#227) (-1.1E+01 --8.4E+00) (-1.4E+01 --1.3E+01)
Cobalt-60 4/ 0 --- -8.3E-01 ( 0/ 2) >10 miles N 6.1E+00 ( 0/ 2) 6.1E+00 < 0/ 2)(-5.8E+00 - 4.1E+00) (#242) ( 5.4E+00 * 6.7E+00) ( 5.4E+00 - 6.7E+00)
Zinc-65 4/ 0 --- 2.8E+00 ( 0/ 2) 6 miles SE 2.8E+00 ( 0/ 2) -7.6E+00 ( 0/ 2)(-3.2E+00 - 8.8E+00) (#227) (-3.2E+00 - 8.8E+00) (-1.0E+01 --4.9E+00)
Zirconi m-95 4/ 0 --- 5.4E+00 ( 0/ 2) 6 miles SE 5.4E+00 ( 0/ 2) 4.2E+00 ( 0/ 2)( 4.2E+00 a 6.6E+00) (#227) ( 4.2E+00 ~ 6.6E+00) (-1.2E+01 - 2.0E+01)
Niobi m-95 4/ 0 --- 9.0E+01 ( 0/ 2) 6 miles SE 9.0E+01 ( 0/ 2) 6.2E+01 ( 0/ 2)( 4.6E+01 ~ 1.3E+02) (#227) ( 4.6E+01 ~ 1.3E+02) ( 4.6E+01 - 7.8E+01)
Lanthanm/ 4/ 0 --- 3.4E+02 ( 0/ 2) 6 miles SE 3.4E+02 ( 0/ 2) 1.6E+02 ( 0/ 2)Bari m-140 ( 1.6E+01 ~ 6.6E+02) r#227) ( 1.6E+01 * 6.6E+02) ( 1.3E+02 ~ 2.0E+02)

*
(f) NUMBER OF POSITIVE MEASUREMENTS / TOTAL MEASUREMENTS AT SPECIFI G LOCATIONS.
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TABLE 3

1996 RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANALYSIS SUMMARY
MEDIUM: Sediment-Bottom UNITS: PicoCuries per Kilogram dry weight

ANALYSIS TOTAL ANALYSES REQUIRED INDICATOR LOCATIONS LOCATION WITH HIGHEST ANNUAL MEAN CONTROL LOCATIONSTYPE /NONROUTINE LOWER LIMIT MEAN ( f ) * LOCATION MEAN ( f ) * MEAN ( f ) * !

,

MEASUREMENTS OF DETECTION RANGE INFORMATION RANGE RANGE

Cesium-134 9/ 0 1.5E+02 6.3E+01 ( 0/ 9) 3 miles SSE 6.7E+01 ( 0/ 2) no samples
( 4.9E+01 - 7.5E+01) (#216) ( 6.4E+01 ~ 7.0E+01)

Ces f un-137 9/ 0 1.8E+02 1.1E+02 ( 9/ 9) 3 miles SSE 1.5E+02 ( 2/ 2) no samples
( 2.6E+01 - 2.0E+02) (#216) ( 1.4E+02 * 1.6E+02)

Manganesa-54 9/ 0 --- 1.4E+00 ( 0/ 9) 1 mile SW 1.8E+00 ( 0/ 7) no samples
( 0.0E+00 - 1.3E+01) (#215) ( 0.0E+00 - 1.3E+01)

Iron-59 9/ 0 -8.2E+00 ( 0/ 9) 1 mile SW -6.2E+00 ( 0/ 7) no samples
---

(-3.9E+01 - 2.9E+01) (#215) (-3.9E+01 - 2.9E+01) I

{
Cobatt-58 9/ 0 --- -4.4E+00 ( 0/ 9) 3 miles SSE -1.8E+00 ( 0/ 2) no sanptes l

i

(-1.3E+01 - 7.2E+00) (#216) (-2.8E+00 --8.0E 01)
Cobalt-60 9/ 0 5.4E+02 ( 9/ 9) 1 mile SW 6.5E+02 ( 7/ 7) no senples

---

( 5.5E+01 ~ 1.8E+03) (#215) ( 5.5E+01 ~ 1.8E+03)
Zinc-65 9/ 0 --- 6.8E+00 ( 0/ 9) 1 mite SW 8.2E+00 ( 0/ 7) no senptes

(-4.8E+01 ~ 2.2E+01) (#215) (-4.8E+01 - 2.2E+01)
Zirconium-95 9/ 0 --- 6.6E+00 ( 0/ 9) 1 mite SW 7.9E+00 ( 0/ 7) no sanples

(-2.8E+01 - 2.5E+01) (#215) (-2.8E+01 - 2.5E+01)
Niobiun-95 9/ 0 --- 8.1E+01 ( 0/ 9) 1 mile SW 9.2E+01 ( 0/ 7) no sanples

( 3.1E+01 - 1.2E+02) (#215) ( 6.0E+01 ~ 1.2E+02)
Lanthanum / 9/ 0 --- 2.8E+02 ( 0/ 9) 1 mite SW 3.3E+02 ( 0/ 7) no sanples8arlun-140 ( 6.5E+0' ~ 5.9E,02) (#215) ( 6.5E+01 - 5.9E+02)

(f) NUMBER OF POSITIVE MEASUREMENTS / TOTAL MEASUREMENTS AT SPECIFIED LOCATIONS.
*

)

8-23



_ _ - _ _ _ _ _

+ .

. .

TABLE 3

1996 RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANALYSIS SUMMARY |
MEDIUM: Piscivorous Fish UNITS: PicoCuries per Kilogram wet weight

ANALYSIS TOTAL ANALYSES REQUIRED INDICATOR LOCATIONS LOCATION WITH HIGHEST ANNUAL MEAN CONTROL LOCATIONSTYPE /NONROUT!NE LOWER LIMIT MEAN ( f ) * LOCATION MEAN ( f ) * MEAN ( f ) *MEASUREMENTS OF DETECTION RANGE INFORMATION RANCE RANGE

Cesium-134 4/ 0 1.3E+02 -4.3E-01 ( 0/ 2) 2 miles E 5.5E+00 ( 0/ 1) -2.6E+00 ( 0/ 2)(-6.4E+00 - 5.5E+00) (r214) ( 5.5E+00 - 5.5E+00) (-6.6E+00 - 1.5E+00)
Cesiun-137 4/ 0 1.5E+02 3.4E+00 ( 0/ 2) 2 miles E 7.3E+00 ( 0/ 1) 7.3E+00 ( 0/ 2)(-5.0E-01 - 7.3E+00) (#214) ( 7 3E+00 - 7.3E+00) ( 6.5E+00 ~ 8.0E+00)
Manganese-54 4/ 0 1.3E+02 -1.5E+00 ( 0/ 2) 3 miles TSE 1.9E-02 ( 0/ 1) -2.9E+00 ( 0/ 2)(-3.0E+00 ~ 1.9E-02) (#216) ( 1.9E-02 - 1.9E-02) (-6.6E+00 a 8.3E-01)
Iron-59 4/ 0 2.6E+02 -2.3E+01 ( 0/ 2) South 7.9E-01 ( 0/ 2) 7.9E-01 ( 0/ 2)(-3.2E+01 --1.4E+01) (#249) (-6.5E+00 - 8.1E+00) (-6.5E+00 a 8.1E+00)
Cobalt-58 4/ 0 1.3E+02 4.2E+00 ( 0/ 2) 3 miles SSE 8.3E+00 ( 0/ 1) g -9.1E+00 ( 0/ 2)( 9.6E-02 8.3E+00) (#216) ( 8.3E+00 - 8.3E+00) (-1.0E+01 --8.1E+00)
Cobalt-60 4/ 0 1.3E+02 1.8E+00 ( 0/ 2) 2 miles E 7.0E+00 ( 0/ 1) 5.0E+00 ( 0/ 2)(-3.4E+00 - 7.0E+00) (#214) ( 7.0E+00 ~ 7.0E+00) ( 3.3E+00 - 6.7E+00)
Zinc-65 4/ 0 2.6E+02 -3.5E+01 ( 0/ 2) South -1.5E+01 ( 0/ 2) -1.5E+01 ( 0/ 2)(-4.7E+01 --2.4E+01) (#249) (-2.3E+01 ~-6.6E+00) (-2.3E+01 --6.6E+00)
Zirconium-95 4/ 0 --- 1.2E+01 ( 0/ 2) 2 miles E 1.5E+01 ( 0/ 1) 5.5E+00 ( 0/ 2)( 8.2E+00 ~ 1.5E+01) (#214) ( 1.5E+01 - 1.5E+01) (-1.7E+00 - 1.3E+01)
Niobium-95 4/ 0 --- 5.3E+00 ( 0/ 2) 2 miles E 1.1E+01 ( 0/ 1) -7.2E+00 ( 0/ 2)(-9.4E-01 ~ 1.1E+01) (#214) ( 1.1E+01 - 1.1E+01) (-1.2E+01 --6.1E+00)
Lanthanum / 4/ 0 --- 7.4E+00 ( 0/ 2) South 2.4E+01 ( 0/ 2) 2.4E+01 ( 0/ 2)Barium-140 (-4.9E+00 - 2.0E+01) (#249) (-1.6E+01 - 6.3E+01) (-1.6E+01 - 6.3E+01)

*
(f) NLetBER OF POSITIVE MEASUREMENTS / TOTAL MEASUREMENTS AT SPECIFIED LOCATIONS.

|
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TABLE 3

1996 RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANALYSIS SUMMARY
MEDIUM: Crustacean Shrimp UNITS: PicoCuries per Kilogram wet weight

ANALYSIS TOTAL ANALYSES REQUIRED INDICATOR LOCATIONS LOCATION WITH HIGHEST ANNUAL MEAN CONTROL LOCATIONSTYPE /NONEOUTINE LOWER LIMIT MEAN ( f)* LOCATION MEAR ( f ) * MEAN ( f ) *MEAS 13REMENTS OF DETECTION RANGE INFORMATION RANGE RANGE

Ceslun-134 2/ 0 1.3E+02 3.8E+00 ( 0/ 2) >10 miles 3.8E+00 ( 0/ 2) no samples
(-6.2E 01 ~ 8.2E+00) (#222) (-6.2E-01 ~ 8.2E+00)

Cesium-137 2/ 0 1.5E+02 1.2E+00 ( 0/ 2) >10 miles 1.2E+00 ( 0/ 2) no samples
(-2.1E+00 - 4.5E+00) (#222) (-2.1E+00 - 4.5E+00) |

Manganese-54 2/ 0 1.3E+02 -5.0E-02 ( 0/ 2) >10 mites -5.0E-02 ( 0/ 2) no samples !(-6.6E+00 a 6.5E+00) (#222) (-6.6E+00 - 6.5E+00)
Iron-59 2/ 0 2.6E+02 -2.7E+01 ( 0/ 2) >10 mites -2.7E+01 ( 0/ 2) no sanptes

(-4.7E+01 --5.7E+00) (#222) (-4.7E+01 --5.7E+00)
Cobalt-58 2/ 0 1.3E+02 6.1E+00 ( 0/ 2) >10 miles 6.1E+00 ( 0/ 2) no samples

( 3.9E+00 * 8.3E+00) (#222) ( 3.9E+00 - 8.3E+00)
Cobalt-60 2/ 0 1.3E+02 -1.7E+00 ( 0/ 2) >10 miles -1.7E+00 ( 0/ 2) no samples

(-7.1E+00 - 3.7E+00) (#222) (-7.1E+00 - 3.7E+00)
Zinc-65 2/ 0 2.6E+02 -1.2E+00 ( 0/ 2) >10 miles -1.2E+00 ( 0/ 2) no samples

(-5.0E+00 - 2.6E+00) (#222) (-5.0E+00 - 2.6E+00)
Zirconf un-95 2/ 0 --- 9.2E+00 ( 0/ 2) >10 miles 9.2E+00 ( 0/ 2) no samples

(-2.2E+00 a 2.1E+01) (#222) (-2.2E+00 - 2.1E+01)
Niobiun-95 2/ 0 --- 1.6E-01 ( 0/ 2) >10 miles 1.6E-01 ( 0/ 2) no samples

(-8.4E-01 - 1.2E+00) (#222) (-8.4E-01 ~ 1.2E+00)
Lanthantav 2/ 0 --- 8.3E+01 ( 0/ 2) >10 miles 8.3E+01 ( 0/ 2) no samplesBariun-140 (-4.4E+00 - 1.7E+02) (#222) (-4.4E+00 * 1.7E+02)

(f) NUMBER OF POSITIVE MEASUREMENTS / TOTAL MEASUREMENTS AT SPECIFIED LOCATIONS.
*
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TABLE 3

1996 RADIOLOGICAL ENVIRONMENTAL MONITORINO PROGRAM ANALYSIS SUMERY

MEDIUM: Wild Swine UNITS: PicoCuries per Kilogram wet weight

ANALYSIS TOTAL ANALYSES REQUIRED INDICATOR LOCATIONS LOCATION WITH HIGHEST ANNUAL MEAN CONTROL LOCATIONS
TYPE /NONROUTINE LOWER LIMIT MEAN ( f ) * LOCATION MEAN ( f ) * MEAN ( f ) *

MEASUREMENTS OF DETECTION RANGE INFORMATION RANGE RANGE

Cesium-134 2/ 0 1.3E+02 -2.0E+00 ( 0/ 2) 4-6 miles SE-SSE -2.0E+00 ( 0/ 2) no samples
(-9.2E+00 - 5.1E+00) (#Z63) (-9.2E+00 - 5.1E+00)

Cesita-137 2/ 0 1.5E+02 8.6E+00 ( 0/ 2) 4-6 miles SE-SSE 8.6E+00 ( 0/ 2) no sanples
( 7.5E+00 - 9.7E+00) (#263) ( 7.5E+00 = 9.7E+00)

Manganese-54 2/ 0 1.3E+02 -3.3E+00 ( 0/ 2) 4-6 miles SE-SSE -3.3E+00 ( 0/ 2) no samples
(-8.3E+00 * 1.7E+00) (#263) (-8.3E+00 - 1.7E+00)

Iron-59 2/ 0 2.6E+02 -4.9E+01 ( 0/ 2) 4-6 miles SE-SSE -4.9E+01 ( 0/ 2) no sanptes
(-9.3E+01 *-5.8E+00) (#Z63) (-9.3E+01 --5.8E+00)

Cobatt-58 2/ 0 1.3E+02 -1.2E'00 ( 0/ 2) 4-6 miles SE-SSE -1.2E+00 ( 0/ 2) no samples
(-2.3E+00 a 2.2E 02) (#Z63) (-2.3E+00 - 2.2E-02)

Cobalt-N 2/ 0 1.3E+02 7.0E-01 ( 0/ 2) 4-6 miles SE-SSE 7.0E-01 ( 0/ 2) no samples
(-2.3E+00 * 3.7E+00) (#Z63) (-2.3E+00 a 3.7E+00)

Zine-65 2/ 0 2.6E+02 -3.7E+00 ( 0/ 2) 4-6 miles SE-SSE -3.7E+00 ( 0/ 2) no samples
t (-7.5E+00 a 6.6E-02) (#Z63) (-7.5E+00 ~ 6.6E-02)

Zirconium-95 2/ 0 --- 3.1E+00 ( 0/ 2) 4-6 miles SE-SSE 3.1E+00 ( 0/ 2) no samples
(-8.9E-02 a 6.3E+00) (#Z63) (~B.9E-02 * 6.3E+00)

Niobiun-95 2/ 0 --- 2.3E+00 ( 0/ 2) 4-6 miles SE-SSE 2.3E+00 ( 0/ 2) no sapples
(-8.5E+00 a 1.3E+01) (#263) (-8.5E+00 * 1.3E+01)

Lanthanum / 2/ 0 --- 3.5E+01 ( 0/ 2) 4-6 miles SE-SSE 3.5E+01 ( 0/ 2) no samples
Barita-140 (-2.6E+01 a 9.6E+01) (#Z63) (-2.6E+01 * 9.6E+01)

* (f) NUMBER OF POSITIVE MEASUREMENTS / TOTAL MEASUREMENTS AT SPECIFIED LOCATIONS.

!

!

8-27

-_ ___ -__ ._______________ .



!
. > . .

TABLE 3

1996 RADIOLOGICAL ENVIROIGtENTAL MONITORING PROGRAN ANALYSIS SUBOULRY

MEDIUM: Game Deer UNITS: PicoCuries per Kilogram wet weight

ANALYSIS TOTAL ANALYSES REQUIRED INDICATOR LOCATIONS LOCATION WITH NIGNEST ANNUAL MEAN CONTROL LOCATIONS
TYPE /NONROUTINE LOER LIMIT MEAN ( f ) * LOCATION M AN ( f ) * EAtt ( f ) *

MEASUREMENTS OF DETECTION RANGE INFORMATION RANGE RANGE

Cesium-134 1/ 0 1.3E+02 4.0E+00 ( 5i e) 4-6 miles SE-SSE 4.0E+00 ( 0/ 1) no samples
( 4.0E+00 = 4.0E+00) (#Z63) ( 4.0E+00 a 4.0E+00)

Ceslue-137 1/ 0 1.5E+02 -7.3E+00 ( 0/ 1) 4-6 miles SE-SSE -7.3E+00 ( 0/ 1) no samples
(-7.3E+00 --7.3E+00) (#263) (-7.3E+00 --7.3E+00)

Manganese-54 1/ 0 1.3E+02 -2.4E+00 ( 0/ 1)- 4-6 miles SE-SSE -2.4E+00 ( 0/ 1) no samples
(-2.4E+00 ~ 2.4E+00) (#263) (-2.4E+00 *-2.4E+00)

Iron-59 1/ 0 2.6E+02 -8.2E-01 ( 0/ 1) 4-6 miles SE-SSE -8.2E-01 ( 0/ 1) no samples
(-8.2E-01 --8.2E-01) (#261) (-8.2E-01 --8.2E-01)

Cobalt-58 1/ 0 1.3E+02 5.2E+00 ( 0/ 1) 4-6 mitee SE-SSE 5.2E+00 ( 0/ 1) no samples
( 5.2E+00 ~ 5.2E+00) (#263) ( 5.2E+00 - 5.2E+00)

Cobalt-60 1/ 0 1.3E+02 -1.4E+01 ( 0/ 1) 4-6 miles SE-SE -1.4E+01 ( 0/ 1) no samples
(-1.4E+01 ~ 1.4E+01) (#Z63) (-1.4E+01 ~ 1.4E+01)

Zinc-65 1/ 0 2.6E+02 -1.4E+01 ( 0/ 1) 4-6 miles SE-SSE -1.4E+01 ( 0/ 1) no samples
(-1.4E+01 ~1.4E+01) (#263) (-1.4E+01 ~-1.4E+01)

Zi rconiun-95 1/ 0 --- 6.5E+00 ( 0/ 1) 4-6 miles SE-SSE 6.5E+00 ( 0/ 1) no samples t

( 6.5E+00 * 6.5E+00) (#Z63) ( 6.5E+00 = 6.5E+00)

Niobium-95 1/ 0 --- 1.0E+01 ( 0/ 1) 4-6 miles SE-SSE 1.0E+01 ( 0/ 1) no samples ,

( 1.0E+01 ~ 1.0E+01) (#263) ( 1.0E+01 ~ 1.0E+01)

Lanthanum / 1/ 0 --- -1.4E+01 ( 0/ 1) 4-6 miles SE-SSE -1.4E+01 ( 0/ 1) no samples
Barium-140 (-1.4E+01 --1.4E+01) (#263) (-1.4E+01 ~ 1.4E+01)

' (f) NUMBER OF POSITIVE MEASUREMENTS / TOTAL MEASUREMENTS AT SPECIFIED LOCATIONS.

.
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TABLE 3

1996 RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANALYSIS SUMMARY

MEDIUM: Rabbit UNITS: PicoCuries per Kilogram wet weight

ANALYSIS TOTAL ANALYSES REQUIRED INDICATOR LOCATIONS LOCATION WITH HIGNEST ANNUAL MEAN CONTROL LOCATIONS
TYPE /NONROUTINE LOWER LIMIT MEAN ( f ) * LOCATION MEAN ( f ) * MEAN ( f ) *

MEASUREMENTS OF DETECTION RANGE IkFORMATION RANGE RANGE

Ces tua-134 1/ 0 1.3E+02 2.7E+00 ( 0/ 1) 0-2 miles N-NNE 2.7E+00 ( 0/ 1) no samples
( 2.7E+00 ~ 2.7E+00) (#211) ( 2.7E+00 * 2.7E+00)

Cesium-137 1/ 0 1.5E+02 1.1E+00 ( 0/ 1) 0-2 miles N-NNE * 1E+00 ( 0/ 1) no samples j.

( 1.1E+00 ** 1.1E+00) (#Z11) ( 1.1E+00 ** 1.1E+00) ;

Manganese-54 1/ 0 1.3E+02 6.1E+00 ( 0/ 1) 0-2 mites N-NNE 6.1E+00 ( 0/ 1) no samples
( 6.1E+00 - 6.1E+00) (#211) ( 6.1E+00 ~ 6.1E+00)

Iron-59 1/ 0 2.6E+02 1.5E+01 ( 0/ 1) 0-2 miles N-NNE 1.5E+01 ( 0/ 1) no sanptes
( 1.5E+01 ~ 1.5E+01) (#Z11) ( 1.5E+01 - 1.5E+01) ;

Cobatt-58 1/ 0 1.3E+02 -4.4E+00 ( 0/ 1) 0-2 miles N-NNE -4.4E+00 ( 0/ 1) no samples
(-4.4E+00 --4.4E+00) (#Z11) (-4.4E+00 ~-4.4E+00)

Cobatt-60 1/ 0 1.3E+02 -2.0E+00 ( 0/ 1) 0-2 miles N-NNE -2.0E+00 ( 0/ 1) no samples
(-2.0E+00 *-2.0E+00) (#211) (-2.0E+00 *-2.0E+00)

Zine-65 1/ 0 2.6E+02 -1.8E+01 ( 0/ 1) 0-2 miles N-NNE -1.8E+01 ( 0/ 1) no samples
(-1.8E+01 *-1.8E+01) (#211) (-1.8E+01 --1.8E+01)

Zirconiun-95 1/ 0 --- 2.4E+00 ( 0/ 1> 0-2 miles N-NNE 2.4E+00 ( 0/ 1) no samples
( 2.4E+00 - 2.4E+00) (#Z11) ( 2.4E+00 - 2.4E+00)

Niobiun-95 1/ 0 --- 4.5E+00 ( 0/ 1) 0-2 miles N-NNE 4.5E+00 ( 0/ 1) no samples
( 4.5E+00 - 4.3E+00) (#211) ( 4.5E+00 - 4.5E+00)

Lanthanun/ 1/ 0 --- 1.5E+01 ( 0/ 1) 0-2 miles N-NNE 1.5E+01 ( 0/ 1) no samples
Bariun-140 ( 1.5E+01 * 1.5E+01) (#Z11) ( 1.5E+01 - 1.5E+01)

(f) NUMBER OF POSITIVE MEASUREMENTS / TOTAL MEASUREMENTS AT SPECIFIED LOCATIONS.*
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TABLE 3

1996 RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANALYSIS SUMMARY

MEDIUM: Resident Dabbler Duck UNITS: PicoCuries per Kilogram wet' weight
;

ANALYSIS TOTAL ANALYSES REQUIRED INDICATOR LOCATIONS LOCATION WITH NIGHEST ANNUAL MEAN CONTROL LOCATIONS
TYPE /NONROUTINE LOWER LIMIT MEAN ( f ) * LOCATION MEAN ( f ) * MEAN ( f ) *

MEASUREMENTS OF DETECTION RANGE INFORMATION RANGE RANGE

ICesitsn-134 1/ 0 1.3E+02 -6.0E-01 ( 0/ 1) on Site -6.0E-01 ( 0/ 1) no samples
(-6.0E-01 ~ 6.0E-01) (#236) (-6.0E-01 *-6.0E-01)

Cesi m-137 1/ 0 1.5E+02 -7.2E+00 ( 0/ 1) On Site -7.2E+00 ( 0/ 1) no samples I

(-7.2E+00 ~7.2E+00) (#236) (-7.2E+00 --7.2E+00)

Manganese-54 1/ 0 1.3E+02 2.3E+01 ( 0/ 1) on Site 2.3E+01 ( 0/ i) :::s samples
( 2.3E+01 ~ 2.3E+01) (#236) ( 2.3E+01 * 2.3E+01)

Iron-59 1/ 0 2.6E+02 4.4E+01 ( 0/ 1) .On Site 4.4E+01 ( 0/ 1) no samples
( 4.4E+01 ~ 4.4E+01) (#236) ( 4.4E+01 ~ 4.4E+01) ;

Cobalt-58 1/ 0 1.3E+02 -2.6E+01 ( 0/ 1) On Site -2.6E+01 ( 0/ 1) no samples
(-2.6E+01 ~2.6E+01) (#236) (-2.6E+01 ~-2.6E+01)

+

Cobatt-60 1/ 0 1.3E+02 -1.6E+01 ( 0/ 1) on Site -1.6E+01 ( 0/ 1) no samples
(-1.6E+01 ~ 1.6E+01) (#236) (-1.6E+01 ~ 1.6E+01)

Zinc-65 1/ 0 2.6E+02 -6.7E+00 ( 0/ 1) On Site -6.7E+00 ( 0/ 1) no samples
(-6.7E+00 *-6.7E+00) (#236) (-6.7E+00 --6.7E+00)

Zirconi m-95 1/ 0 --- 6.5E+00 ( 0/ 1} on site 6.5E+00 ( 0/ 1) no samples I
( 6.5E+00 * 6.5E+00) (#236) ( 6.5E+00 - 6.5E+00) :

!

Niobi m-95 1/ 0 --- 2.4E+01 ( 0/ 1) On site 2.4E+01 ( 0/ 1) no samples
( 2.4E+01 - 2.4E+01) (#236) ( 2.4E+01 ~ 2.4E+01) t

tantharun/ 1/ 0 --- -4.7E+01 ( 0/ 1) On Site -4.7E+01 ( 0/ 1) no samples |
Barim-140 (-4.7E+01 *-4.7E+01) (#236) (-4.7E+01 ~ 4.7E+01) I

(f) NUMBER OF POSITIVE MEASUREMENTS / TOTAL MEASUREMENTS AT SPECIFIED LOCATIONS.*
,

i
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TABLE 3

1996 RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANALYSIS SUMMARY

MEDIUM: Migratory Dabbler Duck UNITS: PicoCuries per Kilogram wet weight

ANALYSIS TOTAL ANALYSES REQUIRED IN0!CATOR LOCATIONS LOCATION WITH HIGHEST ANNUAL MEAN CONTROL LOCATIONS
TYPE /NONROUTINE LOWER LIMIT MEAN ( f ) * LOCATION MEAN ( f ) * MEAN ( f ) *

MEASUREMENTS OF DETECTION RANGE INFORMATION RANGE RANGE

Cesium-134 1/ 0 1.3E+02 -1.4E+01 ( 0/ 1) 2-4 miles SW-USW -1.4E+01 ( 0/ 1) no samples
(-1.4E+01 ~-1.4E+01) (#Z42) (-1.4E+01 ~-1.4e+01)

Cesim-137 1/ 0 1.5E+02 2.5E+00 ( 0/ 1) 2-4 miles SW-WSW 2.5E+00 ( 0/ 1) no samples
( 2.5E+00 - 2.5E+00) (#242) ( 2.5E+00 - 2.5E+00)

Menganese-54 1/ 0 1.3E+02 4.5E+00 ( 0/ 1) 2-4 miles SW-WSW 4.5E+00 ( 0/ 1) no samples
( 4.5E+00 - 4.5E+00) (#242) ( 4.5E+00 - 4.5E+00)

Iron-59 1/ 0 2.6E+02 1.5E+01 ( 0/ 1) 2-4 miles SW-WSW 1.5E+01 ( 0/ 1) no sanples
( 1.5E+01 ~ 1.5E+01) (#242) ( 1.5E+01 - 1.5E+01)

Cobalt-58 1/ 0 1.3E+02 1.3E+01 ( 0/ 11 2-4 miles SW-WSW 1.3E+01 ( 0/ 1) no samples
( 1.3E+01 - 1.3E+01) (#242) ( 1.3E+01 ~ 1.3E+01)

Cobalt-60 1/ 0 1.3E+02 -3.8E+00 ( 0/ 1) 2-4 miles SW-WSW -3.8E+00 ( 0/ 1) no samples
(-3.8E+00 ~ 3.8E+00) (#242) (-3.8E+00 ~ 3.8E+00)

Zinc-65 1/ 0 2.6E+02 1.7E+01 ( 0/ 1) 2-4 miles SW-WSW 1.7E+01 ( 0/ 1) no samples
( 1.7E+01 ~ 1.7E+01) (#242) ( 1.7E+01 - 1.7E+01)

Zirconium-95 1/ 0 --- -1.8E+01 ( 0/ 1) 2-4 miles SW-WSW -1.8E+01 ( 0/ 1) no samples
(-1.8E+01 ~-1.8E+01) (#242) (-1.8E+01 ~-1.8E+01)

,

Niobium-95 1/ 0 --- 4.4E+01 ( 0/ 1) 2-4 miles SW-WSW 4.4E+01 ( 0/ 1) no sanptes I

( 4.4E+01 ~ 4.4E+01) (#Z42) ( 4.4E+01 ~ 4.4E+01)

Lanthanum / 1/ 0 --- 1.9E+02 ( 0/ 1) 2-4 miles SW-WSW 1.9E+02 ( 0/ 1) no samples
Bari m-140 ( 1.9E+02 ~ 1.9E+02) (#Z42) ( 1.9E+02 ~ 1.9E+02)

(f) N'JMBER OF POSITIVE MEASUREMENTS / TOTAL MEASUREMENTS AT SPECIFIED LOCATIONS.*

!.

L

'
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TABLE 3

1996 RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANALYSIS SUMMARY

MEDIUM: Goose UNITS: PicoCuries per Kilogram wet weight ,

ANALYSIS TOTAL ANALYSES REQUIRED INDICATOR LOCATIONS LOCATION WITH HIGHEST ANNUAL MEAN CONTROL LOCATIONS
TYPE /NONROUTINE LOWER LIMIT MEAN ( f ) * LOCATION MEAN ( f ) * MEAN ( f ) * |

MEASUREMENTS OF DETECTION RANGE INFORMATION RANGE RANGE
'

Cesi m-134 3/ 0 1.3E+02 no sanples 8-10 miles NE-ENE -5.9E+00( 0/ 3) -5.9E+00 ( 0/ 3)
(#285) (-1.1E+01 --2.5E+00) (-1.1E+01 *-2.5E+00) :

t

Cesi m-137 3/ 0 1.5E+02 no sanples 8-10 miles NE-ENE 7.2E+00( 0/ 3) 7.2E+00 ( 0/ 3) !
(#285) (-1.5E-01 ~ 1.5E+01) (-1.5E-01 ~ 1.5E+01)

Manganese-54 3/ 0 1.3E+02 no samples 8-10 miles NE-ENE 1.4E+00( 0/ 3) 1.4E+00 ( 0/ 3)
(#285) (-1.5E+00 - 5.8E+00) (-1.5E+00 - 5.8E+00) i

tror-59 3/ 0 2.6E+02 no sanples 8-10 miles NE-ENE 9.9E+00( 0/ 3) 9.9E+00 ( 0/ 3)
(#Z85) (-4.7E+00 * 1.9E+01) (-4.7E+C0 - 1.9E+01) s

Cobalt-58 3/ 0 1.3E+02 no samples 8-10 miles NE-ENE -4.3E+00( 0/ 3) -4.3E+00 ( 0/ 3) ;

(#285) (-1.3E+01 - 7.9E+00) (-1.3E+01 - 7.9E+00)

tobalt-60 3/ 0 1.3E+02 no sanples 8-10 miles NE-ENE -1,3E-01( 0/ 3) -1.3E-01 ( 0/ 3) L
(#285) (-4.3E+00 - 3.3E+00) (-4.3E+00 ~ 3.3E+00)

Zine-65 3/ 0 2.6E+02 no samples 8-10 miles NE-ENE 4.6E-01( 0/ 3) 4.6E-01 ( 0/ 3) t

(#285) (-2.0E+01 ~ 1.7E+01) (-2.0E+01 ~ 1.7E+01)

Zirconi m-95 3/ 0 --- no samples 8-10 miles NE-ENE 3.0E+00( 0/ 3) 3.0E+00 ( 0/ 3)
(#Z85) (-2.7E+01 - 2.6E+01) (-2.7E+01 - 2.6E+01) |

obium-95 3/ 0 --- no samples 8-10 miles NE-ENE 2.6E+01( 0/ 3) 2.6E+01 ( 0/ 3)
(#285) ( 5.6E+00 - 6.2E+01) ( 5.6E+00 - 6.2E+01) (

Lanthanm/ 3/ 0 --- no sanptes 8-10 mites NE-ENE -4.7E+02( 0/ 3) -4.7E+02 ( 0/ 3)
Barium-140 (#285) (-6.7E+02 ~-1.6E+02) (-6.7E+02 --1.6E+02)

(f) NUMBER OF POSITIVE MEASUREMENTS / TOTAL MEASUREMENTS AT SPECIFIED LOCATIONS. !
*

6

<
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TABLE 3

1996 RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANALYSIS SUMNARY

MEDIUM: Dove UNITS: PicoCuries per Kilogram wet weight

ANALYSIS TOTAL ANALYSES REQUIRED IN0!CATOR LOCATIONS LOCATION WITN HIGHEST ANNUAL MEAN CONTROL LOCATIONS
TYPE /MONROUTINE LOWER LIMIT MEAN ( f ) * LOCATION MEAN ( f ) * MEAN ( f ) *

MEASUREMENTS OF DETECTION RANGE INFORMATICW RANGE RANGE

Cesim-b4 1/ 0 1.3E+02 3.2E+00 ( 0/ 1) 2-4 miles SW-WW 3.2E+00 ( 0/ 1) no sagtes
( 3.2E+00 - 3.2E+00) (#Z42) ( 3.2E+00 - 3.2E+00)

Cesim-137 1/ 0 1.5E+02 2.0E+00 ( 0/ 1) 2-4 miles SW-WSW 2.0E+00 ( 0/ 1) no sagtes
( 2.0E+00 - 2.0E+00) (#242) ( 2.0E+00 * 2.0E+00)

Manganese-54 1/ 0 1.3E+02 3.7E-01 ( 0/ 1) 2-4 miles SW-WSW 3.7E-01 ( 0/ 1) no sa mles
( 3.7E-01 - 3.7E-01) (#242) ( 3.7E-01 ~ 3.7E-01)

Iron-59 1/ 0 2.6E+02 -1.9E+01 ( 0/ 1) 2-4 miles SW-WSW -1.9E+01 ( 0/ 1) no sagtes
(-1.9E+01 ~-1.9E+01) (#242) (-1.9E+01 ~ 1.9E+01)

Cobalt-58 1/ 0 '.3E+02 -1.3E+01 ( 0/ 1) 2-4 miles SW-WSW -1.3E+01 ( 0/ 1) no sanr.ies
(-1.3E+01 ~-1.3E+01) (#Z42) (-1.3E+01 ~ 1.3E+01)

Cobalt-60 1/ 0 1.3E+02 4.4E+00 ( 0/ 1) 2-4 miles SW-WSW 4.4E+00 ( 0/ 1) no sanples
( 4.4E+00 * 4.4E+00) (#242) ( 4.4E+00 * 4.4E+00)

Zinc-65 1/ 0 2.6E+02 -6.4E+00 ( 0/ 1) 2-4 miles SW-WSW -6.4E+00 ( 0/ 1) no sagtes
(-6.4E+00 --6.4E+00) (#242) (-6.4E+00 --6.4E+00)

Zirconium-95 1/ 0 --- -7.1E+00 ( 0/ 1) 2-4 miles SW-WSW -7.1E+00 ( 0/ 1) no sanples
(-7.1E+00 --7.1E+00) (#242) (-7.1E+00 ~-7.1E+00)

Niobi m-95 1/ 0 --- 3.0E+01 ( 0/ 1) 2-4 miles SW-WSW 3.0E+01 ( 0/ 1) nu a.mples
( 3.0E+01 * 3.0E+01) (#242) ( 3.0E+01 ~ 3.0E+01)

Lanthanm/ 1/ 0 --- 0.0E+00 ( 0/ 1) 2-4 miles SW-WSW 0.0E+00 ( 0/ 1) no sanples
Barium-140 ( 0.0E+00 ~ 0.0E+00) (#242) ( 0.0E+00 ~ 0.0E+00)

* (f) NUMBER OF POSITIVE MEASUREMENTS / TOTAL MEASUREMENTS AT SPECIFIED LOCATIONS.

I
.
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TABLE 3

1996 RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANALYSIS SUMMARY

MEDIUM: Banana Leaves UNITS: PicoCuries per Kilogram wet weight

ANALYSIS TOTAL ANALYSES REQUIRED IN0!CATOR LOCATIONS LOCATION WITH HIGHEST ANNUAL MEAN CONTROL LOCATIONS
TYPE /NONROUTINE LOWER LIMIT MEAN ( f ) * LOCATION MEAN ( f ) * MEAN ( f ) *

MEASUREMENTS OF DETECTION RANGE INFORMATION RANGE RANGE

Iodine-131 23/ 0 6.0E+01 -1.2E+00 ( 0/ 15 ) 10 miles WSW 4.1E+00 ( 0/ 8) 4.1E+00 ( 0/ 8)
(-1.7E+01 ~ 5.8E+00) (#037) (-1.2E+00 * 1.7E+01) (-1.2E+00 * 1.7E+01)

Cesim-134 23/ 0 6.0E+01 1.4E-01 ( 0/ 15 ) 10 miles WSW 4.0E-01 ( 0/ 8) 4.0E-01 ( 0/ 8)
(-6.2E-01 * 1.3E+00) (#037) (-1.3E+00 * 1.4E+00) (-1.3E+00 ~ 1.4E+00)

Cesium-137 23/ 0 6.0E+01 8.9E-02 ( 0/ 15 ) 10 miles WSW 3.4E-01 ( 0/ 8) 3.4E-01 ( 0/ 8) 1

'

(-1.0E+00 - 1.2E+00) (#037) ( 1.3E-01 ~ 6.5E-01) ( 1.3E-01 - 6.5E-01)

Manganese-54 23/ 0 -5.6E-02 ( 0/ 15 ) 10 miles USW 3.4E-01 ( 0/ 8) 3.4E-01 ( 0/ 8)
(-7.3E-01 - 8.8E-01) (#037) (-2.7E-01 ~ 1.2E+00) (-2.7E-01 ~ 1.2E+00)

Iron-59 23/ 0 --- -7.7E-02 ( 0/ 15 ) 1 mile N 7.5E-01 ( 0/ 4) -4.2E-01 ( 0/ 8)
(-4.7E+00 - 4.1E+00) (#001) (-4.7E+00 * 4.1E+00) (-4.4E+00 - 7.2E+00)

Cobatt-58 23/ 0 --- -2.7E-02 ( 0/ 15 ) 1 mile NW 4.2E-01 ( 0/ 7) -2.8E-01 ( 0/ 8)
(-1.3E+00 - 2.0E+00) (8015) (-3.6E-01 - 2.0E+00) (-1.2E+00 - 6.9E-01)

Cobalt-60 23/ 0 --- 1.0E-01 ( 0/ 15 ) 1 mile NW 3.5E-01 ( 0/ 7) -3.5E-01 ( 0/ 8)
(-1.2E+00 ~ 1.0E+00) (8015) (-1.6E-01 ~ 7.5E-01) (-7.1E-01 ~ 9.3E-02)

Zine-65 23/ 0 --- -1.1E+00 ( 0/ 15 ) 1 mile NW -5.6E-01 ( 0/ 7) -1.4E+00 ( 0/ 8)
(-4.2E+00 - 1.8E+00) (#015) (-2.9E+00 ~ 1.8E+00) (-4.7E+00 * 1.4E+00)

Zirconium-95 23/ 0 --- -2.4E-01 ( 0/ 15 ) 10 miles WSW 4.4E-01 ( 0/ 8) 4.4E-01 ( 0/ 8)
(-2.4E+00 ~ 1.5E+00) (#037) (-1.4E+00 - 2.3E+00) (-1.4E+00 - 2.3E+00)

Niobi m-95 23/ 0 --- 7.0E-01 ( 0/ 15 ) 10 miles WSW 1.0E+00 ( 0/ 8) 1.0E+00 ( 0/ 8)
(-6.6E-01 - 2.0E+00) (#037) (-8.4E-02 ~ 2.5E+00) (-8.4E-02 ~ 2.5E+00)

Lanthanm/ 23/ 0 --- -1.1E+00 ( 0/ 15 ) 1 mile N 2.8E+00 ( 0/ 4) -4.8E-01 ( 0/ 8)
Bari m-140 (-1.3E+01 ~ 5.6E+00) (#001) ( 2.2E-02 * 5.6E+00) (-4.2E+00 * 3.2E+00)

(f) NUMBER OF POSITIVE MEASUREMENTS / TOTAL MEASUREMENTS AT SPECIFIED LOCATIONS.*
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