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INEL SITE ENVIRONMENTAL SURVEILLANCE DATA - FOURTH QUARTER 1992

General Information

This report summarizes data from analyses of samples collected at INEL
Site locations by the Environmental Sciences Branch (ESB) of the Radiological
and Environmental Sciences Laboratory (RESL), U.S. Department of Energy Idahb
Fie]d Office during the fourth quarter of calendar year 1992. Data from
analyses of some water samples collected by the INEL Project Office of the
U.S. Geological Survey (USGS) are also included. Data were obtained from
analyses of air, well and surface water samples, and from direct radiation
measurements. Tabie I summarizes the onsite radiological sampling program.
The approximate minimum detectable concentrations (~MDC) shown in Table I and
the resu]ts of the air and water rad1o1og1ca1 surveillance program are
compared to the der1ved concentration gu1des (DCG) 11sted in DOE Order 5400.5
dated February 8, 1990. Nonradiological pollutants are compared to
appropriate EPA standards.

The RESL Analytical Chemistry Branéh (ACB)'and Laboratory Quality Branch

(LQB) report analytical results with the estimated analytical uncertainty "ls"

where all analytical uncertainties have been propagated. RESL has adopted the

following interpretation of results near the minimum detectable concentration
(MDC). If the result is less than or equal to twice the éstimated analytical
uncertainty, the material is not,considered to be detected by the analysis.

If the result lies in the range of two to three times its estimated analytical
uncertainty, detection of the material by the analysis may be-questionab]é
because of statistical fluctuations. Due to the questionable nature of
results between "2s" and "3s", they will be reported but generﬁ]]y no£

discussed. If the result exceeds three times its estimated analytical

| uncertainty, there is confidence that the material was detected by the

analysis, and thewdata"wiT1‘bevdiScussed.
]
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TABLE I

ONSITE RADIOLOGICAL ENVIRONMENTAL SURVEILLANCE PROGRAM SUMMARY

T

AIR
Frequency of Number Sample Count .
Type of Analysis Analysis of Samples Size Time ~MDC % 0CG
ow-Yolume Samplers
Gross Beta’ o + Weekly 1 . 330-m’' 20 min. . .8 E-15 pCi/mL. 0.3
Am Quarterly 6 4000 1000 - BE-18 0.04
Pu Quarterly 6 4000 3 1000 6 E-18 <0.03
Specific -gamma (R Quarteriy B V 4000: -} 60 - 1-10 E-15 ., <0.01
Sr-90 Quarterly 2 4000 50 1 E-16 0.001
High-Volume Sampiersilw o el . o b [ -
Gross Gamma. Daitly 2 2000 .10 N/A* N/A
Specific gamma- . Monthly- ., 2 56000, .60 - T-{O E-16 . <0.001¢
Other Sampler .. L . . .
“H-3 as HIO 3 to 7 weeks 2 10-20 - 20 LE-1n Y 0.01
o WATER ’
Production Wells : N ERI vyt
TN
Gross Beta Monthly 26 250 mL 20 5 E-9 uCi/mL 5:
Gross Alpha Y7 Monthly - .26, v (1o 160 v 3E-9 10
Sr-90 Monthly 2 4000 20 0.5 E-9 < 0.05 -
H-3 as HTO Monthly . 26 10 20 0.4 E-6 0.02
MML@E
Gamma Scans: ' ° Quarterly 6 - Slago Y ¢ s 10-100 €-9 ! <6°
SemiannuaHy 12 400 60 10-100 E-9 <6*
' 7t tooAnnually,, 18 400. 60 10-100 E-9 <6
Sr-90 " “Quarterly 14 400 - 20> " SE-S C0.55
Semiannually 39 400 20 5 E£-9 0.5
Am 1 Semiannually.. . 6 - . 500. - 1000 . 0.05 E£-9 0.2
Py Semiannually 7 500 1000 0.04 E:9 -0.1
: Annually 3 500 1000 0.04 £-9 0.1
H-3 as HT0 Quarterly: 28 10 20 0.4 £-6 0.02
Semiannually 82 10 20 0.4-E-6 0:02.
“osgil Sy
Speciflc gamma. Annyally’ Varies 400 g - 1000 4 E-8 uCi/g N/A -
Pu " Annually varies 10 1000 2 E-9 - N/A
Am Annually Varies 10 1000 3 E-7 N/A
Sr-90 Annually »  Varies 10 i 50 9 E-8 N/A
ENV[RONHgNTA! RADIATIO ;

. . gl [ i . S e 2 Yo
Thermoluminescent Semiannually 135 5 TLDs per N/A 5 mR N/A
Dosimeters .. | . ,dosimeter .

Gamma Radiation Annually® N/A N/A N/A N/A ‘ N/A
Surveys T ' N

a. Approx:mate minimum detectable concentrat1on

R

b. OCG based on the most restrlctive beta emitter (Ra ZZB)

c. Not appltcable

i

’

d. for princtple gamma- emltting radionucl1des.r,“

.e. DCG. based on Am- 241, Pu-239 and Pu-240.

A

f. Onsite soil sampling is performed each year at,a different facillty

Facilities a;e'sampled on aérot;fihg o
seven-year schedule . :

g. Surveys performed each year at different Facilities on-a fotating 3-year schedule. '~ ¢ -

[ . A Do, . . : . - .
s [ Co T . . 3 L i

«




ATMOSPHERIC SAMPLING .

Low-Volume Samplers

Atmospheric low-volume samplers are in operation at 12 onsite locations
Jjust outside facility security fences, seven INEL perimeter‘(boundary)
locations, and four distant (background) locations (Figure A-1). Each
Tow-volume air sampler contains two filters: a membrane prefilter for
measurement of airborne particulates and a charcoal cartridge for collection
of iodine. ESB personnel change the filters weekly-and submit them to the ACB
for ana]ySis.

The gross alpha activity is determined weekly for particulate filters
from eight selected 1ocation§--four offsite‘and four onsite--as a nonspecific
screening technique for alpha-emitting radfOnuélides. Results are tabulated
and 1nspected each week for anomalies. |

Gross gamma activity is determ1ned week]y for the charcoal cartr1dges to
screen for gamma-emitters su¢h as radioiodines: “If activity greater than a
spec1f1ed Tevel is detected, the cartridges are analyzed by gamma spectrometry
for I-131 and any other gamma-emitters present

The _gross beta activity is. determined weekly for the part1cu1ate f11ters
from each location as a screen1ng technique to give timely information in the
event of INEL re]eages, worldwide fallout, etc. This information may be
difficu]f‘to interpret due fo local variations in'gross beta levels at any
given time or 1ocatidn. Any of severé]‘factors may.be responsible for the
~variations observed, inc]udfng: 1oadiﬁg of dust or soot -on certain individual
filters and varying concentrations of natural or fallout radioactivity as a

result of diverse local meteorological conditions. If unusuél]y high gross
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beta activity is detected on the filters, they may be submitted for gamma
spectrometry for more information.

At the end of each quarter, composites of the particulate filters for
each location are .submitted to ACB and to the Laboratory Quality Branch (LQB)

for specific nuclide analyses. When interpreting air sampling data to assess

.possible INEL impact, more reliance is placed upon results from analyses for

specific man-made radionuclides than upon gross alpha or gross beta .
concentrations. Gross alpha and gross beta. analyses are used primarily as
screening techniques to detect sudden increases-over natural background

radioactivity. L - L e

Gross Alpha .

Gross alpha concentrations were, in general, typical of those normally
measured.” Gross alpha.activity is generally higher at Blackfoot than at
boundary or onsite locations due- to contributidns from non-INEL sources. .
During the fourth quarter; the mean gross alpha concentration at Blackfoot was.
1.6'x 107" uCi/mL (8% DCG), compared to an onsite location mean of

1.2 x 107" uCi/mb (6% DCG).

Gross Beta

Results from analyses of particulate filters for all locations are

interpreted with .the help of statistical-comparisons as described in the

following sections.

Weekly Comparisons. The gross beta activities for all sampling locations
are analyzed each week ‘using an analysis-of-variance test, a lognormal plot,

i

- -




and comparisdns between individual Tocations and the.distant .community group -

mean. : L L T
Weekly ‘gross beta concentrations ranged from 9.0 % 1.3x10°Y to -

6.0+0.4 x:10°% puCi/mL. ‘There were six weeks when one or more individual

location gross beta concentrations were.statistically greater than the distant

group mean concentration: R e

1) The groés~beta'concentratidnsLat Howe, FAA.Tower, CFA, TAN, EFS, -and Van-

Buren were statistically greater than: the’background~mean during.the week of

October 2 through October 9.. The ‘Tognormal plot appears to-show a:typical.. ..

population distribution. The highest gross beta concentration during.this
week was 2.8 x 107" puCi/mL.

2) The gross beta concentration was also statistically significant,aﬁfFAA
Tower, TAN, and:Van Buren during the -week of October 16 to 0ctober(23,-but the
lognormal plot again appeared-to show a.typical population distribution.  The
highest gross beta concentration during this week was 4.4 X lodfnuCi/mL;;.‘:xt
3) -During-the week’of October:23 to October 30, the gross.betauconCentrétionM
was statistically greater than the background mean (3.1 x 107" uCi/ml) -at PBF
(5.1 x 107" uCi/mL). This location also appeared to be an outlier .on the .
lognormal plot. No likely origin for this statistical difference has been
located. |

4) There were three locations--Howe, ‘TAN, and Van Buren--whose gross beta

concentrations were statistically above background from October.30 to. . -

‘November .6. The lognormal plot appeared normal, however, and gross beta

concentrations were lower than average-at ‘all -locations, the highest being
1.9 x 107 uCi/mes 7 0 e T e
5) ~TWe1vé'Widé]y separated ‘1ocations, ‘threesoffsite 'and nine onsite, were .-

statistically above background during the week of November 6 to November 13.



8

o~

'"fheVTOQnOrm;]'p]di:ghowed a typical population; the_highest gross beta

concentration this week was Howe at 3.7 x 107" uCi/mL.

6) During the week of December 18 through December 24, gross beta

“concentrations at 11 locations, three offsite and eight offsite, were {J

)

" statistically significant. Concentrations this week ranged from 1.6 x 107"

uCi/mL to 5.0 x 107" uCi/mL at TAN.

B

" Monthly Comparisons. Figures AQZ thnough A-13 graphically. illustrate

" monthly gross beta mean‘concentrations of onsite and distant groups..

" Each hgntn; the weekly datarfor»ésch onsite location are grouped and °
statistically compared to the cnrrésponding set of data frnm the distant
community locations using an unpaired t-test (a=0.05). .- - .

The mean gross beta concentrations at the following locations were
statistically greater than the background group mean gross beta concentration

during the month. of October: .FAA Tower, TAN, PBF, and Van Buren. . In

_ addition, the onsite group ﬁé&ﬁ‘gnoss beta conceritration was statistically
I greater than the distant group mean gross beta concentration in October,

{ Iheré were no ;fatistical differences noted during Novgnben and becember.
| Review of the specific nuclide results discussed below, as well as the release
;'jnformafinn reported in the Radioactive Waste Managgmenﬁ Informat%on.Systen
- (RWMIS) report did not indicate any ]iké]y origin for the statistical ..

i differences.

N - \ . . o v .-

... .. Quarterly Comparisons. . Each quarter, the weekly gross.beta: . - L

concentration data for each onsite31ocation are grouped and compared to the

corresponding data from the distant community group using an unpaired t-test

(@=0.05).

Se
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During the fountbhduarten'of-légz; the méan gross-beta concentrations at

TAN, PBF, and Van Buren Were statistically greater than tne background mean

gross beta concentration. The onsite group mean gross beta concentration was

‘also statistically above the background‘group mean: gross beta concentration.
“As” stated above rev1ew of the spec1f1c nuclide results d1scussed be]ow,

1nformat1on from the RWMIS report and the geograph1c d1str1but1on of the '

, resu]ts did not indicate a specific po1nt-of origin for the stat1st1ca]

| differences. . The highest quarterly gross beta concentratlon, at’ PBF, was

3 7 X 101‘ uC1/mL or 1.2% of the annual DCG. : 'k" .;'

Sgec1f1c Nuc]1de 4
After gross beta'analyses are comp]eted ‘each week the particulate
filters are retained to make up a quarterly composite of filters from each

sampling location. At the end of the quarter, ACB and LQB analyze these

. composites .for.specific radionuclides. | T e e

. N ° - " . .
iy : .

!

- Gamma-Emitting Nuclides:  Each qdarter‘the composited particu]ate-fi]ters

for eacb iocation are‘subnitted to LQB and ana]yzed by gamma spectrometry.

Spectra are- spec1f1ca]]y examined for 11 gamma- emitting rad1onuc]1des (Be-7,

vCef141 Ce-144, Co-60, Cs-134, Cs- 137 Mn- 54, Ru-103, Ru 106 Sb 125 and
-1Zr-95). Any other nuclides detected are also reported. - The data»for<
‘radibnuclides'detected at any 1ocatton are then statistically examined using

_an ana]ys1s of variance test and unpa1red t- test -comparisons (a 0. 05) between

the distant commun1ty and the ons1te .group means and- between individual onsite

. location resd]ts and the d1stant group mean.

One gamma;emittiné nuclide, other than natunaT]y occurring Be-7, was

detected on a fourth quarter particulate filter composite. Cerium-141 was

.. 14



indicated at FAA Tower at a concentration of 6 + 3 x;1045_uCi/mL R
(0.0006% DCG)- |

Strontium-90. - Selected composites of the fourth quarter filters were
analyzed for Sr-90. This nuclide was detected on five of the seven sets of
composites submitted for analysis at the folloﬁing concentrations: Rexburg,
3.7 + 0.8 x 107 uCi/mL (0.004 % DCG); Blackfoot, 2.5 + 0.7 x 107" uCi/mL .
(0.003% DCG); Arco, 2.2 + 0.7 x 107" uCi/mL (0.002% DCG); Monteview, - - -
1.7 + 0.6 x 10" uCi/mL (0.0019% DCG); and CFA, 2.4 + 0.7 x 10™*® uCi/mL
(0.003% DCG). -Sr-90 was not detected at the FAA Tower or NRF. The presence

of this nuclide at approximately equal concentrations at distant, boundary,

and onsite locations .does not.indicatée a probableilNEL.origin.

Transuranic Nuclides. Selected composites of the fourth quarter filters

were analyzed by alpha spectrometry for Pu-238, Pu-239/240, and Am-241. None :
.rof these radionuclides were detected on any of the 10 sets of composites- -

submitted. A

High-Volume Samplers : S Y ' T
.Two onsite high-volume air samplers (CFA and EFS) continuously sample ;-
air for particulate airborne radioactivity from.any source: natural. .
radioactivity, INEL releases, weapons testing, domestic or foreign reactor
accidents, etc. Filters from these samplers are analyzed each workday for
gross gamma activity and decay curves are plotted. When indicated by unusual
decay curves (different from naturally-occurring -radon daughters) or suspected
nuclear: incidents, individual filters may be submitted for gamma spectrometry.
No unusual'éurves were noted and no, individual filters were submitted fpr.;

analysis during the fourth quarter.
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At the end of -each month, the filters at-eaéhzlocation are composited and
submitted for gamma spectrometry. No manmade gamma-emitting radionuclides . .

were found on any of the fourth quarter composites.

IR : T T Lt LR

Atmospheric Tritium Samplers e .5.

Samp]er§>forv£ritium*in water:vapor are located offsite in IdahoiFalls
and onsite .at"EFS and Van Buren. ‘In these samplers, air is passed:through a -
column df"si]jcé"gel at arate of 0.3 °L/min.. Columns are changed when the
siTicahgé1'béEomes saturated. “Tritium concentrations are determined.by liquid

scintil]atioh counting ‘of water extracted from the columns. - -

EH

Two samples .covering a part of the fourth quarter were collected. from
each location. No tritium was detected in either the set of samples collected
between August ‘7 to November 6 or‘from the samples from two 1ocationsithat
wére collectéd from November 6 to January:29. - One location, EFS, hadian:

- insufficient :sample due to mechanical and electrical problems.

Precipitation Samplers
Monthly. precipitation samples.are-collected at Idaho Falls and CFA.
These :sampiés are analyzed for tritium and pH.. Weekly samples from EFS are
also co]]ectédvandvana1yzed.for‘tritium:'»'t T SO S >
- "A'totaltof 11 precipitation samples were collected during the fourth -
el quarter. - Tritium was not detected in: any of the samp]es. i . v

P -
AR

1‘ .t s » o 7

e t . . Nitrogen Oxides Samplers. ;"
“Two- stations, one locatedat the .intersection of Van Buren Boulevard and
Highway 20/26 and another-at EFS, continuously monitor the air for. nitrogen..

Pl
R s
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oxides (NO and NO,). Both analyzers are designated as equivalent methods by
EPA.

The mean NO, concentration measured during the fourth quarter of 1992 was
7.0 ppb (13.2 pg/m®) at EFS and 3.4 ppb (6.4 ug/m’) at Van Buren. These
' respéctive concentrations ére 13% and 6% of the annual primary and secondary
Aambient air quality standards for NO,. Data recovgry forvthe quartef was 87% TR &
at EFS and 83% at Van Buren. |

Performance checks were made at least biweekly on both samplers by
testing the response of both the NO and NO, chanrels of the analyzers to
purified air and to air with a known concentration of nitric. oxide (NO).
Details of the performance checks have been sent to the State of Idaho.: . .

S - C T

- Sulfur Dioxide Sampler

A sulfur dioxide monitoring: station was in service at the intersection of
Van Buren Boulevard and U:S. Highway 20/26 during the fourth quarter. -The
analyzer is designated as an ‘equivalent method by EPA.

The mean SO, concentration measured during the quarter was. 0.23 ppb
(0.6 ug/m’).' This concentration is 0.8% of the annual primary air quality - *
standard. The maximum daily mean SO, concentration-during fourth quarter was
1.5 ppb (3.9 pg/m’), or 1.1% of the 24-hour primary ambient air quality -
standard, on November 13. The maximum 3-hour mean SO, concentration of 5.4
ppb (14.5 ug/m’), on November 5, was 1.1% of the secondary air quality
standard. T

Weekly performance checks were made by testing the SO, analyzer response -
to purified -air and to-air with a knownﬂconcentrationfof;SOZ;“:Valid;data‘were
collected during 99% of the hours in:-the quarter. ' - . .

“ S
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CWATER SAMPLING. =+ *“. .~ . oy . o

C IETo o rm oo o cProduction Wells i o e s o

NOTE: DOE Order 5400.1 recommends the use. of urits of uCi/mL for.
concentrations of rad1onuc11des in water. However, 40 CFR 141- states
standards in units of pC1/L For the:convenience of readers :of :this

_report, concentrations in the Water Sampling section are given w1th
“exponents which a]]ow easy conversion to the EPA units:
1 x 107° uCi/mL = 1 pCi/L°
1 x 10" uCi/mL = 1000 pCi/L.
Each month, contractor personnel: collect water:samples from production

wells that “are :in use: These.samples are then analyzed by ACB. Figures B-1-

and B-2-show most well locations. . 'Gross:alpha activity was detected in 12 of -

the 80 production well samples collected during the fourth quarter.. .

Detectable concentrations were all near the minimum detectable concentration

shown in Table 1, ranging from 1.2 ¢ 0.5 x 1079 uCi/mL (4% DCG) to

2.8% 1:2 x 107 uCi/mL (9% DCG).  Gross beta activity was reported in only 1

of the:80 samples at a concentration of 5 + 2.x 107 uCi/mL (5% DCG).

Examination of the data for trends with time . or geographic location ;evealed

no clear patterns:v It:is probable that the:. detectable gross-alpha -and gross

beta activities in the water samples were due to statistical variations in
analyses and/o?'to.natuka]ﬁradionuc]idessderived from rocks that make up the
aquifer. ‘:ri—w‘ﬁ«’:‘ T UL S A I N - v!'.':',; iy
e
The tritium concentrations for CFA production wells (CFA-1 and CFA-2 in’
Figure B-1) and the CFA-Distribution system are -plotted in Figure B-3..-. -
In ‘the fourth quarter, .the .mean<tritium concentration in water from well-

CFA #1 was 16.0 x 10°® uCi/mL (0.8% DCG), noticeably lower than the third

quarter value of 18.4 x 10 uCi/mL (0.9% DCG). Fourth quarter samples from

18
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CFA #2 had a mean tritium concentration of 15.7 x 10°® uCi/mL (0.8% DCG),
about the same as in the third quarter. EG&G began sampling the CFA
distribution system (which genera]T&'obtains'a greater percentage of water
from CFA #2 than CFA #1) :in July of 1992; the mean tr1t1um concentrat1on 1n
the fourth quarter was 16 2 x 107 uC1/mL (0 8% DCG) ‘

ICPP

— (A B }

t

The mon1tor1ng resu]ts for’ ICPP product1on wells (CPP 1 and CPP 2 in
Figure B-2) are summar1zed in F1gures B 4. and B- 5 well ICPP #2 was sampled
in October, and well #1 was samp]ed in November and December The tr1t1um
concentrat1on in all three samp]es was be]ow the m1n1mum detectable.
concentrat1on shown 1n Table 1. Sr-90 was detected in water ‘from well ICPP #1
at concentrat1ons of 0 33 + 0.11 x 10 uC1/mL (0. 03% DCG) in November and
0.96 £+ 0.13 x 10”7 uC1/mL (0. 10% DCG) 1n December ‘

. The dran1ng water we]] ICPP #4,‘1s sampled each month and has never
shown detect%b]e concentrations of tr1t1um. Strontium- 90 was detected in the
November sample at 0.56 # O.iz X loﬁfqu/mL‘(0.0GA-DCG). The,only‘prev1ous1y
detected Sr-§0 concentrations in samb]es?from thislwell‘Mere:in Apri] 1985 and
February 1991, both at concentrations‘of~0.§:t 0.2:x 107”7 uCi/mL‘(0.0B% DCG).

. 4

The PTI Rifle Range is 1ocated northwest of CFA about ha]fway between
well #85 and well Highway 3. "Fourth quarter samp]es had a mean tr1t1um
concentration of 4.2 x lb*huC1/mL‘(0.2% DCG).~vTh1s'concentrat1on is

consistent with those over the past two years.
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RWMC m ff~;f{q” 'f;ff‘,zyf‘ - 5f; ’,_”_'??” -
During the fourth quarter, the mean tritium concentration in water
samples.. from ‘the RWMC product1on we11 was 1.7 x 10 uCi/mL (0. 09% DCG), about

the same as that measured in the prev1ous quarter

) o _ Observat1on Wells .V ,
The U.So Geo]og1ca1 Survey (USGS) has access to about 300 observat1on

wells and auger ho1es on or near the INEL Site. About 160 of these are |
sampled on var1ed schedu]es depending on USGS hydro]og1c stud1es in progress
and on the needs of the environmental surve111ance program USGS personnel
measure water 1eve1s'periodica11y-for an indication ‘of the amount of recharge
to the ground-water system. and the amount of water in storage in the'Snake
River Plain aquifer and perched-water bodies. The specific conductance of
each sample is measured in the field to provide an indication of dissolved
electrolytes:at-a given location. - Other analyses performed are determined by.
the needs of“the USGS in fo]]owing thebmovement of.specific waste constituent
plumes. | _ o | |

- Analyses of samples fromrsevera1 observation wells ]ocated betweenjCFA

and the southern INEL boundary show detectable concentrations of tr1t1um

- Well #106, . about 6 km (3.5 mi) north of the southern INEL boundary o
‘(Figure B-1), had a tr1t1um concentrat1on of 1.87 + 0.11 X 1078 uC1/mL

(0. 09% DCG) in the fourth quarter of 1992. Four wells just inside the
southern INEL boundary (we]]s #103 #105, #108 #109) were sampled durlng the
fourth quarter and none of the'samp1es contained a detectable.amount of
tritium. These'we1ls are now on a semiannual sampling schedule. Low
concentrations ‘'of tritium have been detected in some samptes from three of the

boundary wells in the past, most recently in third quarter 1986, but tritium

w,t24



from INEL operations has not been detected in water from the nearest offsite
wells south of the INEL boundary. For more information on concentrations and

movement of tritium in the aquifer, see the USGS report, Tritium in Ground

Water at the Idaho National Engineering Laboratory, Idaho: USGS

Water-Resources Investigations Report 90-4090, DOE/ID-22090, June 1990.
Results of sample analyses from a few wells around ICPP, TRA, and RWMC

are discussed below. Hydrographs are provided for selected we]js as an

indication of recharge to the aquifer and the Amount of water in storage. -

icep
Since February 1984, ICPP service wastes have been discharged to the ICPP
infiltration ponds south of the facility. Well #57, located southwest of the
ICPP infiltration ponds, and wells #111 through #116, south of the ponds, are
used to monitor the aquifef downgradieht.from the ponds. Well #40 is used to
sample the aquifer about 215 m gouthwést of the old ICPP diéposa] well, which
was not used for routine diééﬁafges after 1984. 'The disposal well was
formally capped in November 1989. Well #50 is used to'sample a deep perched
zone approximateiy 100 m north of the disposal well. V
Well #40 was not sampled in the fourth quarter due to a malfunction in
the pump. watef from well #57 contained tritium at a concentration of
21.1 £ 0.6 x 10°¢ uCi/mL (l.é% DCG),:sihi]ar to the concentratioh ;n the third
quarfer (Figuré C-1). The strontjum-90 concentration in well #57 samples hasj
remained about the same in the preViqus“feW<years;‘except for'sharply lower
concentrations.keborted in the_second quarters of 1989 .and 1991, andlduring
' the fhifd<qqarter of 1992 (Figure C-2). The fourth. quarter result was not

available. ' The water level measurements in well #40 are shown in Figure C-3.
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Gamma spectrometric analysis was performed on the fourth quarter sample from
well #50, and no manmade gamma-emitting radionuclides were detected.

The tritium concentratlon decreased s]1ght1y in the we]] #50 samp]e (deep

perched water), and Flgure C- 1 1nd1cates that tr1t1um concentrat1ons decreased'

from 1988 through mid-1989, 1eve1ed off dur1ng 1ate 1989 and 1990 and may be

'slow]y ‘decreasing-. aga1n The Sr 90 concentrat1on in water. from th1s wellt

" decreased throughout 1988 and 1989 but has Jeveled off SInce that t1me

(F1gure C-2). The water 1eve1 in we]] #50 1s shown 1n F1gure C-4.
| Fourth quarter samp]es from wells #112 through #116 all conta1ned tritium

at concentrat1ons rang1ng from 6 4 T 0 3 x 10'6 uC1/mL to 27 0t 0 7 x 10,

- uCi/mL (0 3% to 1 4% DCG) Strontlum resu]ts were not avallable'for the

fourth quarter For more 1nformat1on on waste’ mater1a] p]umes, the1r extent
and d1rect1on of movement, see the USGS report dero]og1c Cond1t10ns at the

Idaho Nat1ona1 Eng1neer1ng Laboratorx, 1986 to 1988 USGS Hater Resources

'.Invest1gat1ons Report 91- 4047 DOE/ID 22096 March. 1991 : s »L..,,li:

. !
‘I-:

TR by e

— . AN

Tr1t1um, spec1f1c conductance, and tota] chrom1um 1evels were measured in

- water from wells #54,,#65 and #A- 77 No- samp]es were ‘available from we]]

#A-13 from the fourth quarter because lt was dry well #65 1s used to sample
Snake R1ver P1a1n aqu1fer water and we]]'#54 is used to samp]e a deep

perched- water zone Auger ho]es #A 77 and #A 13 penetrate a sha]]ow ;i
perched-water zone near the TRA 1964 rad1oact1ve 1nf1]tratlon pond and the
1982 nonrad1oact1ve lnflltratlon pond Well #65 and ‘auger- ho]e #A 77 are used

to monitor the downward movement of tr1t1um from the retent1on bas1n ‘and the

" radioactive 1nf11trat1on pond. Auger ho]e #A 77 whlch is used to sample a

shallow perched-water zone below the retention basin, is located near the
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basin and about 100 m west of the TRA radioactive infiltration pond. The
retention basin consists of tworrectangu]arrconcreteAtanks separated by a
30-cm thick concrete wall. The west stde of the basin apparentTy-Teaks more
rap1d1y than the east side and soon affects the water TeveTs in perched water

bodies. When the s1de of the retent1on bas1n receiving waste f1TTs to a

certain level, 1ts pumps are act1vated and the contents of the bas1n are

i

d1scharged to. the TRA rad1oact1ve waste 1nf1Ttrat1on pond “.;,,

The tr1t1um concentrat1on in water from well #65 has' decreased graduaTTy
over the last f1ve years (F1gure D- l) The concentrat1on measured in the
fourth quarter sampJe wasr32 9 0.8 X 10 uC1/mL (l 6% DCG), down sT1ght1y
from the previous quarter Gamma spectrometr1c anaTys1s was performed on a
sampTe from weTT #65 and no manmade nucT1des were detected.. |

The tr1t1um concentrat1on in auger hoTe #A-717 1ncreased sT1ght1y dur1ng
the fourth quarter as‘shown in F1gure D l Tr1t1um concentrat1ons 1n sampTes
from #A 77 genera]]y foTTow the trend of tr1t1um concentrat1ons in d1scharges
from the retent1on bas1n to the TRA rad1oact1ve waste 1nf1]trat1on pond.

(F1gure'D-2) Gamma spectrometr1c anaTys1s was performed on a sampTe from

auger- hoTe #A- 77 and resuTts were as foTTows

4
i

Concentrat1on L

Nuclide' - (10 uCi/ml) - = %DCG
Cs-137 .0 .-~ 0.63 + 0.05 . 21 |
Co-60 .~ '+ 2.57°%0.1 . ' . 51, o
Cr:,51f Gy, 285 %11, - 2 P

The USGS has begun perform1ng Sr 90 anaTyses on water from th1s auger - hoTe
This rad1onuc11de ‘has been detected at concentrat1ons rang1ng from ; _
1.36 + 0.04 x 107 6 to 4.95 + 0 13 x 107 uCl/mL (136% to 495% DCG) in sampTes
analyzed since the begfnn1ng of 1991." The most recent concentrat1on '
available, that measured in the third quarter of 1992, was 2.53 + 0 07 x 107

uCi/mL (253% DCG). Analysis of the fourth quarter sample was not yet completed.
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Slnce March of 1983, samp]es from auger ho]e #A- 13 and well #54 have
generally shown spec1f1c conductance at h1gher levels than in other wells 1n
the area. Th1s “is.probably due to recharge conta1n1ng dlsso1ved 1ons from the
nonrad1oact1ve 1nf11trat1on pond reach1ng the perched water bodies penetrated
by these two wells.. _Over the past few years, spec1f1c conductance has been
f1uctuat1ng in.samples from well #54:(Figure D-3); water from we]] #65 showed
a gradual ‘increase: unt11 1989 but has leveled off Spec1f1c conductance in
samples from auger- ho]e #A- 77 has genera]]y stayed at about the same 1eve1
but showed a fa1r1y substantial 1ncrease dur1ng the second quarter of . 1992

F1gure D-4 shows . the chromium -concentration of water from we]]s #65 l
#A-717, #A- 13, and #54, none of wh1ch prOV1des water for a dr1nk1ng water H

system. (For comparison, the EPA Drinking Water Standard for chrom1um is 7

1 E-6 mol/L or 0.05 mg/L) “Data ‘shown™ in‘Figure D- -4, prior to fourth

quarter 1989 were measurements of dissolved chromium made by the RESL

Ana]yt1ca1 Chem1stry ‘Branch, ‘whose minimum detectab]e concentrat1on was-

0.05 mg/L Start1ng in 0ctober 1989 measurements have been made at the USGS

Laboratory 1n Arvada .Colorado. Th1s 1ab has a reporting levelfof 0»001 mg/L.

Data from 0ctober 1989 through Apr11 1990 are of both dlssolved and suspended

chrom1um, wh11e measurements after Apr11 1990 are of. d1sso]ved chromium on]y k
Chrom1um_concentrat1ons were below the mjn1mum detectable concentrat1on

in well #A-13 from 1985 until the~chan§e-in ana]ytica1”1aboratories,hand have -

stayed at-lere1sA1ess:than 0.05 mg/L since. We11 #54 was similarly less than

~0.05 mg/L until the f1rst quarter of - 1992- when a concentrat1on of 0. 06 mg/L »

was reported.. The h1gher concentrat1on co1nc1des with a- 1ower water 1eve1 in
the well. In the third quarter.the chromium concentration was at- the RESL MDC

of 0.05 mg/L but in the"fourth quarter it was 0.07 mg/L. Well #A-77 was only

: occasioha11y'above detectable-levels,wgenerally_at40506-0.08 mg/ﬂ,funtjlf:
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October i989? The 1ncrease dur1ng October 1989 and January 1990 poss1b]y :

reflects the inclusion of suspended chrom1um in the samples, . as d1scussed in
prev1ous quarter]y reports.- Measurements~of water from well -#65 have remained
about the same over the 1ast three years, and a chromium concentrat1on of
0.18 mg/L was reported “for.the .fourth: quarter ~Figures D-5'through D-8 ,
present. water 1eve1s in these we]]s p]us those of we]] #58 a reg1ona1 aqu1fer}
well. . ' } o

Changes 1n water 1eve1s in #A-77 were probab]y due to operat1ona1 sh1fts
in 11qu1d waste d1sposa1 back and forth between the east side of the retent1on
basin and the faster Teaking west’ side mentioned ear11er The changes in
water 1eve1s of #A 13 and. #54 are re]ated to d1scharges ‘made to the .‘W
nonrad1oact1ve 1nf1]trat1on ponds when“the north pond is be1ng‘used; water
levels in #A-13 and #54 rise several meters. |

oy R

RWMC

The trftium concehtrations in water“from’aquifer wells #87 and- #90 and in
USGS. samp]es ‘of the RWMC product1on we11 are plotted. in F1gure E-1.. Since
tr1t1um is rare]y detected in wells #88 and #89 data. from these we]]s are not
included in F1gure E 1.7 Water” 1evels for we11s #87 and #90 are p]otted in
F1gure E 2, and for #88 and 489 - 1n F1gure E 3 - 7

Fourth quarter samp]es from the RNMC we]]s were ana]yzed for
gamma- em1tt1ng rad1onuc11des, Stront1um 90, and transuran1c elements. ;‘
Strontium-90 was not detected in any of thevwells for which results were
avai]able’ Cesium-iéj.was.indicated inTthe sampie from well #119 at a
concentrat1on of 50 + 20 x- 107° uC1/mL (1.7% DCG) Anericium-241 was reborted

above the minimum detectab]e concentrat1on in two samples: we]] #92 at

0.14 + 0. 04 x 10 uCi/mL (0 5% DCG) and the RWMC Product1on we]] at
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Figure E-3. Hydrograph of RWMC Wells #88 and #89
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0.08 + 0.03 x 10°° uCi/mL (0.3% DCG). Well #92.samples a perched water zone
inside the Subsurface Disposal Area (SDA).

USGS has continued sampling wells at the RWMC for purgeable organic
compounds- during 1992. . Results are consistent with those reported previously, -
by USGS. For example, the mean concentration of carbon tetrachloride in three

vfourth quarter RWMC production well samples was 2.3 ug/L. ; : L
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~ ENVIRONMENTAL RADIATION - -
Environmental Dosimeters ...~ ...«

Environmental-dosimeters -consisting of five 1ithium-fluoride (LiF)
thefmo]uminescentfdosiheter (TLD) .chips:in~a laminated package were,usgd to
measure ionizing radiation exposures around:the perimeters of major facilities
and.at offsite locations.. The: ionizing.radiation exposure data’forlgnsite~.
locations for the period of May 1992 through October 1992 are presented in
Table II, along with data of the three preceding exposure periods. The
uncertainties given in the right-hand column represent 2s where "s" is the
estimated uncértainty. Data from the previous exposure periods are listed
without uncertainties for easier comparison. Figures F-1 through F-9 show the
current environmental dosimeter locations around each facility, and Figure
F-10 shows dosimeter locations along Lincoln Boulevard and along U.S. Highways
20 and 26. |

The dosimeters were positioned one meter above ground level for a period
of approximately six months. The exposures result from natural radioactivity,
cosmic radiation, fallout, and facility operations. Background exposures
shown in Table III were measured at Aberdeen, Blackfoot, Craters of éhe Moon
Natibna] Monument, Idaho Falls, Minidoka, Rexburg, and Roberts.

The mean exposure of the distant communities (66 + 7) is statistically
the same as the mean exposure for the same period of a year ago, May 1991
through October 1991, using an unpaired t-test (a=0.05) for comparison. There

is also no statistical difference between the mean exposure for the second

half of 1992 compared to the first half of 1992.
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Figure F-7. Environmental Dosimeters at RWMC
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TABLE II | .
ONSITE IONIZING RADIATION EXPOSURE ‘DATA

Dosimeter Six-Month Exposure in mR

Facility Location # 11/90-4/91 5/91-10/91 11/91-4/92 5/92-10/92
ANL-W T 64 68 66 82.+ 5
8 83 76 80 46 + 5
9 72 72 74 82 +5
10 62 58 57 63 + 4
11 65 65 63 69 + 4
12 67 63 65 67 + 4
, 13 68 65 66 a
14 60 63 62 68 + 4
15 T 69 73 87 99 + 5
: 16 74 71 79 86 + 5
17 64 63 65 66 + 3
18 69 68 67 71+4
ARA-T & II - 1 85 87 83 90 + 4
; 2 89 83 85 9 + 5
3 116 132 124 132 + 8
4 83 84 84 85 + 6
CFA 1 73 72 72 69 + 4
2 66 61 63 62 + 3
3 - 76 70 7 T2 73+ 6
4 75 70 71 65 + 4
EBR-1 . 1. . .. .69 ... 65 - 68 -- - 68+3
ICPP 1 85 . 86 85 87 +5
9 105 113 109 122 + 6
14 78 79 84 84+ 5
15 84 80 82 86 + 4
16 73 73 80 52 + 5
17 - 77 74 74 76 + 4
18 75 68 70 69 + 3
19 74 71 74 73+ 4
20 103 95 92 99 + 5
21 8l 9l 88 86 + 6
22 96 107 104 111 + 6
23 72 74 84 83 +5
‘ 24 64 66 75 7114
25 66 59. 68 68 + 4
26 66 66 75 72+ 4
NRF 4 R /2 67 68 74 + 4
| 5 74 76 79 57 + 6
f 11 ST T2 71 731 4
; 12 80 1671 19%4
i N S S 72 71 75°'% 4

a. Dosimeter missing.-at collection time. =. -
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' TABLE II (Continued)
ONSITE IONIZING RADIATION EXPOSURE DATA

Dosimeter Six-Month Exposure in mR

Facility Location # 11/90-4/91 5/91-10/91 11/91-4/92 5/92-10/92
NRF 16 _ 68 69 . 71 70 + 4
(Cont.) 17 75 69 71 71 + 5

18 70 73 70- 76 + 5

19 71 79 73 76 + 5

20 69 73 73 75 + 4

21 70 66 67 75 + 4

PBF-SPERT 1 66. 61 65 . 63 + 5

oo 2 63" 66 67 70 + 4

3 65 66 66 74 + 8

4 72. 71 71 74 + 4

5 67 64 67 - 73 + 3

6. 68 68> 67~ 74 + 4

PBF-WERF 1 62 65 65 70 + 4

: 2 58 51 60 62 + 4

3 61 64 65 70 + 4

4 62 65 66 . 68 + 3

5 58 62 68 69+ 4

6 58 65 83 64 + 3

7 68 68 66 69 + 4

RWMC 3 94 101 YA 9] + 5

’ ' 5a 126 121 105 75 + 4

7a 101 109 99 63 + 4

9a 84 89 79 84 + 5

1la 72 73, 70 76 + 5

13a 67 56 66 70 + 4

15a 68 68 67 72 + 5

17a 71 67 69 72 + 3

19a 68 67 65 70 + 4

21a 72 70 73 75 + 4

23a 66 67 68 71 + 4

25a 76 71 75 79 + 4

27a 90 90 85 89 + 6

29a 101 98 92 95 + 5

1 3la 82 86 82 85 + 5

37a 71 73 75 75 + 5

39 80 88 92 96 + 5

40 68 67 73 73 +3

41 82 ' 81 79 83.+ 4

42 72 69 71 70 + 5

: 43 68 . . 66 67 - 71 +3

45 79 79 82 84'+ 5

46 79 78 76 56 + 6

47 70 70 73 54 + 5

47




Facility
TAN-TSF

Oy

TAN-LOFT

AT
f

v dora

TAN-WRRTF

_Dosimeter

SN S1x -Month Exposure in mR__-
Location # 11/90-4/91 5/91-10/91 11/91- 4/92 5/92- 10/92
1 64 - 64 67 74 + 4
2-" 74 . 71 71 75 + 4
3 64 . 70° 72 73 + 4
4 577 58" 6l ° 65 + 4
1 69 a 64 71+ 4
2: 75 69. 71 17 £ 4
3 - 53 53. -60° 59 + 3
4" 57 . 59. 60 60 + 4
5. 60 60 . 60 64 + 4
6 70 71. 70 77 + 4
7% 68 73. 66. 73 + 4
1° 57- 54 63. “69 + 4!
2. 64: . 64" 61" 63 + 4
3 67 54 59 62 + 3
4. 65. 58. 57 63 +3
1 - 79 92 87 98 + 5
2:: 179: 229: 225 292 + 17
3 1749 2181 2220 b
4 1218 1832° 1688 b.
5 819 908" 895 b
6 108 122 120 - 132 + 8
7 89 93 104 ° 108 + 6
8 123 123 123 125 + 7
9. 80" 80 80 . 86 + 5
10 : 74. 76. 78 ¢ ' 82°+ 5
11 74 76 70 82 + 4
12*: 79. 75 69 a
13" 73 73 72 77 + 4
1 66. - 63 69 - 64 + 4
3 79 79 69 81 +4
5 74 73 75 80 +5
7 73 75. 71 71 + 4
9 80 75 74 76 + 4
11> 68 70 76 69 + 5
Dosimeter missing at co11ection time
May 1992.
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TABLE II (Continued)
ONSITE IONIZING RADIATION EXPOSURE DATA

.. Dosimeter Six-Month Exposure in mR -
Facility Llocation # 11/90-4/91 5/91-10/91 11/91-4/92 5/92-10/92
Lincoln 13 74 74 76 73 + 4
Bivd. 15 68 75 75 74 + 4
(Cont.) 17 74 76 58 73+ 4

i 19 70 68 68 71 £-5

21 71 66 68 66 + 4

23 66 68 60 69 + 4

25 72 68 60 . 68 +3

Us 20 264 65 65 63 67 + 3
266 64 59 65 64 + 4

268 67 63 64 67 + 4

270 64 65 65 67 + 4

272 60 59 54 59 + 4

274 57 53 54 56 + 3

276 67 61 62 69 + 4

US 26 266 70 66 66 71 + 4
. 268 67 67 68 69 + 8

270 69 65 72 69 + 4
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_TABLE III

DISTANT COMMUNITY IONIZING RADIATION EXPOSURE DATA

" Dosimeter _ Six-Month Exposure in mR

' Communjty' Location # ,11190-4[91,,5191-10[91 11/91-4/92 5/92-10/92

‘Aberdeen 1 63 63 61 a
éjacgﬁoot 1 61 61 59 63 £ 3
Craters of T 66 65 69 6343
the. Moon . " e E -
ldaho Falls 1 67 0 66 72 + 8
Minidoka 1 53 50 61 '68-4 5
Rexburg | ;I 60 i".7');3 53 56 + 3
Roberts 1 ?io 67 64 72 + 4
a;f Dosimeter missing at collection tiée.

o
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