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INEL SITE ENVIRONMENTAL SURVEILLANCE DATA - FIRST QUARTER 1992

General Information . : ' L -

~ This report summarizes data from analyses of samples collected atAINEt
Site locations by the Environmenta1 Sctenees Branch (ESB) of the Radio]ogica1“
and Environmental Sciences Laboratory (RESL), U.S. Department of .Energy Idaho
Field Office during the first quarter of calendar year 1992. Data from
‘ana]yse; 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 and well and surface water samples. Tab]e I summarizes‘the.
radiological sampling programs. The approximate minimum detectable |
concentrations (~-MDC) shown in Table I and the results of the air and water
radiologica] surveillance program are compared to the derived concentration
guides (DCG) 1isted in DOE Order 5400.5 dated February 8, 1990.
Nonrad1o]oglca1 pol]utants are compared to appropr1ate EPA standards.

The RESL Analytical Chemistry Branch (ACB) and Laboratory Quality Branch
(LQB) report analytical results with the estimated analytical uncertainty "l1s"
where all ana]jtical uncertainties have been propagated. ‘RtSL has adopted the
following interpretation of results. near the minimum detectable concentration
(MDC). If the result is less than or equal to twice the estimated analytical
uneertainty, 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 questionable
because of statistical fluctuations. Due to the questionable nature of‘,,
results between "2s" and "3s", they will usually be reported but not
discussed. If the resu]t exceeds three tlmes 1ts estlmated ana]yt1ca1
uncertainty, there is confldence that the mater1a1 was detected by the

analysis, and the data will be discussed.
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. e - o TABLE l o ) i .
T ONSlTE RAOlOLOGlCAL ENVlROHHEHTAL SURVElLLANCE PROGRAH SUPW\RY - ‘
AIR
j Frequency of Humpoer Sample . Count
Iype of Analysis Analysis of Samples 2o cSigen e . Time P ition % DCG
Low-Volume Samplers ' '
Gross Beta Weekly lZv ‘ 3300 20 min. 8 E-15 »Ci/mL 0.3°
Am . Quarterly 6 4000 1000 EATiad 0.04
Pu -, Dol Quarterly - - 6 .- . 4000, - 1000 © - 6 E-18 - " <0.03
‘Specific gamna Quarterly 12 4000 60 1-10 E-15° <0.01
Sr-90 S, Quarterly 2 4000 - 50 1 E-16 “0.001
High- Volumg Samplers ‘ T S St S .
Gross: Gamma, - - . 4 .- ‘Dafly’ - - 2 2000 wmer, 100 2 N/ZAS . N/A
Specific gamma Honthly - 2 56000 - 60 “1-10 €£-16 " <0.001°
Qther Samplers. : - - % e g7 p . Tg oy on -, vl ’
H-3 as HTO o 3 to 7 weeks 2 10-20 o 20 1 E-11 0.01
Kr-85 o -~ ol 5" Biweekly Tl LE) 06l 100 s 2 E-12 - 0.00007
Production Wells -
Gross Beta™ ' 7 Honthly® 26 T w0 E R ci/aL iy
Gross Alpha ' Monthly 26 100" " 60 3 5-9 sei/at ‘ lg'
sr-90 e - Monthly .t 2~ 4000 o ..200 5,0 0.5 E-9, Y .0.05.
H-3 as HTO Monthly 26 10 20 ""0.4 €-6 h 0.02
Observation Wells «i. . ') " wAa g e w7 R R S PPR o
© Gamma Scans: . Quarterly 6 400 60 10100 E-9 <!
ey T LTy st Sembdnnually, o 012 e o0 4005 - i <, 60 - :» 10-100 E-9 , <6
Annually 18. © 400 60 10-100 E-9 : <64
sr-90 o Quarterly 14 400 20 5 £-9 0.5
' ..~ Semiannually .~ <39 = - [~ 4007 % o~ 20 T 5.E-9 0.5
Am Semiannually 6 500" ©oleoo 0.05 E-9 0:2
Pu , . Semfannually 7 500 - 1000 0.04 E-9 0.1
: Rt L Anmudlly o 3 e o4 800 . o 1000 . - 0.04 E-9 0.l
H-3 as HTO Quarterly ) 28 ) 10 ¢ l 20 " 0.4 E-6 " 0.02""
) Semfannually 82 10 - 20 0.4 E-6 ! 0.02 -
L e e e s e n N a - ERO . ) . -
. L\ s Y . co. - B - r o L m 0 -
Specific ganma Annually' varfes'™ ' “d00g ' 7 1000 ' 4 £-8 #Ci/g "N/
Pu | ) ) Annually Yaries 10 1000 2 E-9 N/A
AmT o~ o~ oaw, - Annually - Varies - = - 10 . s do00- L L, JE-T N/A
sr-90 . " Annually " Varies ole o o 50 © v 9 :%-8 N/A -
i ot T T T ey RONMENTAL RADIATION - T 1
Thermoluminescent ,- . . . Semfannually - 135 . . 5.T7tDsper .., .NA, . ., 5&oR N/A
Dosimeters : Cos “ dosimeter ' AL [t A
Ganma Radlation . ¢ _Amnwally® © L MA.. . WA .. - . WA - WA N/A
Surveys : ) o LR W . ; BRLE
v L St o o8 ST S e T ey - [
a. Approximate minimum detectable concentration: . e e bt
b. 0CG based on the most restrictive beta emitter (Ra-228).; .. ... AP T v .
c. Not applicable. ' '
d. For principle gama-emltting radionucl 1dés. i h 3
e. DCG based on Ae-241, Pu;239 and Pu-240. - . . eou T .
f. Onslte soil sampling is performed each year at a different faclllty. Facilities are sampled on a rotating
seven-year schedule. L T T Cen e .o .
g. Surveys performed each year at dlfferent facllltles on a rotatlng 3-year schedule.
e |, A T SO o LT L et
E ! ! A TR



ATMOSPHERIC SAMPLING

Low-Volume Samplers

Atmospheric low-volume samplers are in operation at 12 onsite locations
Just outside facility security fences, seven INEL perimeter (boundary)
locations, and four distant (background) locations (Figure A-1). Each
low-volume air sampler contains two fi1terst‘a membrane brefi]ter 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 analysis.

The gross alpha activity is determined weekly for particulate fi]terﬁ
from eigﬁt selected locations--four offsite and four onsite--as ; nonspecific
screening’technique for alpha-emitting radionuclides. Results are tabulated
and'inspeéted each week for anoma]ies;i -

Gross gamma activity is determined Qeekjy‘for the charcoal ;artridges to
screen for lodine-131. If ;ctivity is detected; thg cartridges may be
analyzed by Qamma spectrometfy speéifica]]y'fdr‘1;131. ‘

The Qross beta activity. is determinéd weekly for the. particulate filters
" from each location as a screening technique to give timely information in the
event of Site releases, Qorldﬁide fallout, etc. This information may be
difficult to interpret due to local variations in gross beta levels at any
given time or location. Any of several factors ma} be responsible for the
variations observed, includiﬁg: loading of dust or soot on certain individual
filters and varying concentrations of patural or fallout radioactivity as a
result of diverse local meteoro]ogicaiyconditions. if unusually high gross
beta activity is detected on the fi]téfs, they may be submitted for gamma

spectrometry for more information.
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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.

Gross Alpha K o ' ‘ SR : L

Gross alpha concentrations were, in general, typica] of those normally
measured. An exception was at Mud Lake, where the gross alpha activity was
statistically greater than the gross alpha concentration at the distant
locations for the month of January and for the quarter. Gross alpha activity:
is generally higher at Blackfoot than at boundary or.onsite locations due to
contributions from non-INEL séurces. During théhfirst quarter, the average
gross alpha concentration at B]ackfoot was' 1.7 E-15 uCi/mL (9% DCG), compared
to an average of 1.8 E-15 uCi/mL (9% DCG) at Mud Lake.- The onsite location

average ‘was 1.4 E-lS-uCi/mL (7% DCG). v

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. e |

Weekly Comparisons. The gross beta activities for all sampling locations

are analyzed each week using an analysis-of-variance test, a ]ognormal plot,




and comparisons:between individual locations..and the distant community group
mean. . =i e L, Lo ey S T A NUE

Weekly gﬁo$s;betajconcentratjqn51fanggd:from58,1_t 1.1.E-15 to, . .

6.2 +.0:4-E-14 uCi/mL:  Comparison.between the background group mean gross

beta concentration and individual location gross beta concentrations indicated-

there was 0n1ywbne,week.durjnnghigh,week]y,groés,beta,goncentrations were.

-statistically greater: than-the.distant group mean concentration. This was the -

week of March 20 to March 27, when gross beta concentrations at Arco, :

FAA Tower, Howe, Mud Lake, Reno Ranch, ARA,4CFA, ICPP, NRF, TRA, and VANB were

above background. The highest gross beta concéntration for the week, at ARA, -

was 3.2 E-14 . uCi/mL: \ O i S By

Monthly: Comparisons.; Figures A-2. through A-13 graphically. illustrate
'month]y»gross_béta‘mean*concentrq;ions of: onsite  and distant gfqups.

:Each month,' the weekly:data for each onsite location are grouped and

statistically compared to the corresponding set,of,data-from‘the distant ., - .-

community=1ocatiohs?hsing an unpaired t-test. (a=0.05). .- ... ﬁ‘

‘In January of 1992, the mean: gross beta concentration at the following .

Tocations was statistically greater than the diStant group .mean gross beta . ..

concentratibn:r Howe, Mud Lake, CFA,'ICPP, TAN, and TRA. Mud Lake was also

_ statistically greater than backgrouﬁd for the month of March. In addition,

the onsiterand.boundary?groupzméan gross beta"concentrationswwéreaalso,h
statistically -above thexbackgrouhd_group mean gross beta concentration .in . .
January. After analysis of INEL facility radioaﬁtive release infopmatién.gnd o
‘the results of'the specific nuclides analyses reported in a later sectidn, no
Tikely INEL origin could be-foundfor the-statistical differences.

PR ¥
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Quartéf]x‘Comgarisons. “Each' quarter; ‘the weekly gross beta - . -
concentration data for each onsite 16cation are grouped and compared to the
~ corresponding data from the ‘distant community group using an unpaired. t-test
(@=0.05). |

During the first quarter of 1992, the mean gross beta concentration at
Howe, Mud Lake, CFA, ICPP, and TRA was statistically greater than the
background mean-gross beta concentration. -The onsite and boundary group mean
gross beta concentrations were aiso statistically.above. the background group
mean gross beta concentration.  Not enough evidence could be found in
radioactive release information reported by INEL contractors or in the results -
of the specific nuclides results to link these statistical differences with a
specific INEL source. The highest quarterly gross beta concentration, at Mud
Lake, was 3.7 E-14 uCi/mL or 1.2% of the annual DCG.

J

Specific Nuclides

2

After gross beta'ana1y§es are completed eﬁéh‘week,‘the”particu1ate
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..

Gamma-Emitting' Nuclides. Each quarter the composited particu]ate.fi1ters
for each location are submitted to LQB and analyzed by gamma spectrometry.
Spectra ‘are specifically examined for 11 gamma-emitting radionuclides (Be-7, -
Ce-141, Ce-144, Co-60, Cs-134, Cs-137, Mn-54, Ru-103, ‘Ru-106, Sb-125, and
Ir-95). Any other nuclides detected :are-also reported. The data for -
radionuclides défected at any location-are thern statistically examined using

an analysis-of-variance test and Unpaired t-test comparisons (aé0.0S) between |

13



the distent cohmunityfand‘the‘onSite'group,meansaend between individual onsite
location results:and the distant group mean.. .;:i - ~— - .- {. I
No:'gamma-emitting nuclides other .than-Be-7, a naturally-occurring .. - .. - .
 radionuclide, were detecfed on any of tﬁe first quarter particulate filter
composites. « Ity Lot L =" RN

“Strontium-90. -Selected composites of the first quarter filters were;.ig};g
analyzed for Sn;90;; This nuclide was indicated at:one of the seven;]ocetjons -
submitted for analysis (EFS) at aiconcentretion:of 1.8 +.0.8 E-16-uCi/mL. .. - _:

(0:002% .DCG). = ™o ol LT fepeg o D

-1 " . § e 2 I - .. o -
O S SR B F T PR T g L !
" " M - Ev & B w ¥

“+Transuranic Nuclides. Selected.composites of the first quarter filters ...
were analyzed by alpha spectrOmetryjfor.Pu;ZBS,.Pu=239/240; and Am-241... .-
Americium-241 fractions were Tost 'in the analytical process and no results
were available.  Pu-238 was not detected on any of the composites. . Pu-239/240
was indicated. on-the filtérs. from Craters of the Moon at a concentration of
3.3 + 1.2 E*18 uCi/mL (0.017% DCG).- EMEEY IR

S 4 i
v (el

IR
High-Volume Samplers - "~ ... =« % -z, .-
Two onsite high-volume air samplers (CFA and EFS) continuously semple
air for particulate airborne radioactivity:from any source: natural.’ - - .-
, radioactiVity;*INEL‘Site_re]éases;»weaponsitesting,~domestic_or,fqreignl,=
reactor accidents, etc. Fi]ters from these.samplers are analyzed.each workday -
for gross gémma"actiV1ty and .decay curves are plotted. When indicated by .: . -
unusual decay curves (differentzfrom.natunallyfoccurhing,radon.daughters) or.
suspected;nuclear incidents, individual -filters may be submitted for gamma . ...

[P+ oy oL, e T Y e oAs - o - N
S e PR T e . . [ . oo S P Booa. ot
R M . P 1 : 3 . ' : T
. R . -
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spectrometry. No unusual curves were noted and no individual filters were
submitted for analysis during the first'quarter.'

-“At the end of each month, the filters at each location are:;composited :and
submitted for gamma spectrometry. No. manmade gamma-émitting radionuclides . ..
were found on any of the first quarter composites. -
| Atmospheric Tritium Samplers . =~ = - ',->z .

Samplers for tritium in water vapor are located offsite-in- Idaho Falls -
and onsite at EFS and Van Buren. In these samplers, air is passed through a °
column of si]ica gel at a rate of 0.3 L/min.. Columns are changed when the-

silica gel becomes saturated. Tritium concentrations are determined by liquid

scintillation counting of water extracted from the columns.

Two samples covering -a part of -the first quarter were collected from each -

Tocation. Tritium was detected in a sample taken at EFS from January 3 to: .

February 28 at.a?concentratjon of 1.5 + 0.2 E-6 uCi/mL.-. This concentration is :
similar to those reported both onsite and offsite during the last four years.
No tritium was detected in any of the three samples collected from February 28
to May 15. -+ .

I -
e L

Precipitation Samplers - - g
Monthly precipitation samples are collected at Idaho\Fai]s and CFA. -

These samples are -analyzed for tritium and pH. Weekly samples: from EFS are :
also collected. and analyzed for tritium. . -
A total.of eleven precipitation samples were collected during the first

quarter. Tritium was not detected in any of the-samples. -

15




T S PR i h

AR oo L EA DTN VI o LW g
Nitrogen Oxides-Samplers : .. .- B TR oS

AATwoﬁstafﬁoﬁs;“One¥Tdcated'at:the intersection of .Van. Buren:Boulevard .and
Highway 20/26-and another.at EFS, -continuously monitor the .air for nitrogen - .
dioxide (NO,). Both analyzers are*designated%asae@uiva]ent'methods by EPA.
| The average NO, concentration measured during the first quarter of 1992
was 9.5 ppb (17.9 ug/n?) at .EFS :and 1:6;ppb,(3ﬁQ;pg/nP)~at Van Buren. These
respéctiVe COnééntrations?are'18%4éndv3%ﬁof~thetannua] primary and secoﬁdary
ambiént%air.QUélityhstandardssfor NO,. . Data recovery for the quarter was : ..+, .
reduceditdLSZ%‘hffEFS'due to..power outégés and to 76% at Van Buren because of .
' anaiyier malfunctions. « RN R T R ‘.-.z. R

Performanée checks -were..made atf]ehst*biwéek]y'on both- samplers. by:;. - -

testfhgfthé;re§pbnseaof both: the:NO and' NO, channels of the analyzers;tdf
purified air‘and to Sir with a known -concentration: of nitric oxide (NO). -}, ...~
.Détai]sfOf”théﬂperfb?ﬁhnce-thetks.hhvefbeen séht*to=the-$tate of Idahq.é SR

R Y R SR R A N T T T RS s N - . H K - B
VR I 3 S 3 £ F R I Sy R TP N A, ; vt R N T -, v N

uttcwiisosul fur Dioxide Sampler. v« t Tl s e
A sulfur dioxide monitoring station was in service at the intersection.ofr
Van Buren Bpu]evard and U.S. Highway 20/26 during the first quarter. The
analyzer is designated as an equivalent method. by-EPA. | | '

The average SO,concentration measured during the quarter was 0.23ppb
(0.67pg/ﬁ9).?‘ThiS'EﬁnCentratTOn is'OJS%’of,thETannUal'prjmary;air:qua]ity R
standard. The 'maximum daily average SO, concentration. during first quafter;;=J
was 3?23ppb*(8:4 ug/nﬁ)%vof'2%.of~thb»24ahounTprimaryaambient,air quality .
standard, on J#nuary 10. : ‘Thé maximum 3-hour averageUsozuconcéhtrafion of 8:7 .
ppb (23.1 ug/m®), on January 20, was 1.8% of,the~secondafy air quality

standard.
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beek]y performance checks were made by testing the SO, analyzer response
to purified air and to air with a known concentration of S0,. Valid data were

collected during 97% of the hours in the quarter. -

o
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Production Wells's ;= -

NOTE: DOE Order 5400.1 recommends the use of units of uCi/mL for
concentrations of radionuclides 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 allow easy conversion to the EPA units:

1 E-9 uCi/mL = 1 pCi/L
.1 E-6 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. Figure B-1

shows most well locations. Gross alpha activity was detected in 14 of the 76

production well samples collected during the first quarter--4 during January

and 10 during February. Detectable concentrations were all near the minimum
detectable concentration shown in Table 1, ranging from 2.1 £ 1.0 E-9 uCi/mL

(7% DCG) to 3.1 £ 1.2 E-9 uCi/mL (10% DCG). Gross beta activity was reported

in 8 of the 76 samples. All detectab1e>gross beta concentrations were

6t 2 E-9 uCi/mL (6% DCG)'or less. Examination of the data for frends with

time or geographic location revealed no clear patterns. It is probable that

the detectable gross alpha and gross beta activities in the water samples were

due to statistical variations in analyses and/or to natural radionuclides

derived from rocks that make up the aquifer.

CFA

The tritium concentrations for CFA production wells (CFA-1 and CFA-2 in

Figure B-l).are plotted in Figure B-2. As described in the Second Quarter

1991 report, samples from December 1989 through May 1991 came not from CFA #

but from the distribution system (consisting mostly of water‘from CFA #2).

EG&G resumed sampling CFA #1 in June 1991.
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USG5 Well Locations
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In the first quarter, the ‘mean tritium concentration in water from well
CFA #1 was 19.0_E-6 uCi/mL (1.0% DCG), lower than previous measurements. USGS
also reported a reduced concentration of 18.5 + 0.6 E-6 uCi/mL (Q.9%_DCG).in
~ the first quarter sample. first quarter samples from CFA #2 had a mean
tritium concentration of 17.4 E-6 uCi/mL (029% DCG),'lower than in the fourth B
quarter of 1991 but similar to concentrations reported in the prev1ous three
years. An investigation is currently underway 1nto the var1at1oﬁ; in:
concentrations reported over the past year for water from CFA wells. In

addition, EG&G has begun taking an additional samp]e from the CFA Distribution

System each month.

Icep |

The monitoring results for ICPP production wells (CPP-1 and CPP-2 in
Figure B-1) are summarized in Figures B-3 and B-4. Well ICPP #2 was sampled
in January and February, and well #1 was sampled in March. The tritium
concentration in all three samples was below thé'mihimum:detectable B
concentration. The fraction ot‘the January wei] #2 sample for Sr-90 analysis -
was 1o§t prior to completion of the analysis. Sr-90 was'detected in the well
#1 sample at a concentration of 0.75 £ 0.13 E-9 uCi/mL (0.08% DCG). |

fhe drinking water Qe]], ICPP #4, is sampled each month, and has never

shown detectable concentrations of tritium.  Strontium-90 was not detected in

| any of.the first quarter samp]eS{ Tﬁe-on]j previoﬁs]y'detected Sr-90

concentrations in samples from_this Qe]] were in Abri1,1985 and february 1991,

both at concentrations of 0.8 + 0.2 E-9 uCi/mL (0.08% DCG).
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Figure B-4. Strontium-90 Concentrations in ICPP Production Wells -
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Rifle Range = -~ o ST

‘The PTI Rifle Range is located northwest of CFA about halfway between
well #85 and well Highway 3. First quarter samples had an average tritium
concentratfon‘of 4.5 E-6 uCi/mL (0.2% DCG). This concentration is consistent
with those reported previously, with the exception of the sample from April
1990 in which the tritium concentration was below.the minimum detectable
concentration. |

RWMC
During the first quarter, the mean tritium concentration in water samples
from the RWMC production well was 1.5 E-6 uCi/mL.(0.08% DCG), about the same

as that measured in previous quarters.

Observation Wells

The U.S. Geological Survey (USGS)- has.access to about 300 observation
wells and auger holes on or‘hear'the INEL Site.'SAbout 160 of these are:
sampled on varied schedules depending on USGS hydrologic studies in progress
and on the needs of the_environmental'surveillance program. USGS personnel
measure water levels periodically for an indication of the amount of recharge:
to the ground-water syﬁfem 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
electfoiytes at a given location.” Other -analyses performed aré determined by
the needs ‘of the USGS in following the movement of specific waste material,
plumes. SR T

Analyses of samples from several observation wells-located between CFA . .

and the southern INEL boundary show detectable concentrations of tritium.
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Well #166, about 6 km (3.5 mi) north of the southern INEL boundary
(FiguréfB:I){;waS'not sampled ‘during .the :first quarter and. has been placed on
a semiannual sampling schedule: In the fourth quarter of 1991, water from. -
this.well had a tritium concentration of 2.3 + 0.2 E-6 uCi/mk (0.12% DCG).
Only one of the wells just inside the southern INEL boundary (well #103) was .
sampled duringfthe‘firstrquarter;fand this -sample .did not contain a detectable
concentration of tritium. Low concentrations of tritium have been,detegted;iﬁ-*
some samples from three of the boundary wells in the past, most recently in
third quakter 1986, but t}itium from_iNEL operations has not been detected in,¢§
- water .from thenearest offsite-wells south of the INEL boundary. For .more
~‘information ‘on.levels and mbvémeﬁtlofftritiumTin the aquifer, see the USGS.
report, Tritium in Ground Water at the idaho National Engineefing Laboratory, ..
Idaho: USGS Water-Resources Investigations Report 90-4090, DOE/ID-22090, Jhne
1990, o e L |
Results'of*sample;ana1yses from a few wells around ICPP, IRA; and RWMC
are discussed below:  Hydrographs. are provided for seTectedﬂwe]]suas;an~p :
indication of"recharge- to ‘the aquifer. and the amount of water in storage... .. -

ICPP:- bt oLt SEl e o C o e e
Since February--1984, ICPP: service wastes have been discﬁarged‘tOMthe 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 aquifer downgradient .from the ponds. -Well #40 jé‘used to .-
sample -the aquifer about 215‘mﬁsouthwest'offthewold’ICPP;disposalvweII_whichxgg

was not used fdr routine discharges after 1984. The disposal well was

formally capped in November 1989. .. .

code
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The tritium concentration of 7.4 + 0.4 E-6'uCi/mL (0.4% DCG) in the
sample from well #40 (Figure C-1) was ]dwer thaﬁ in the previous quarter. A
general upward trend in the yéar prior to January 1992 is indicated in
Figure C-1. Water from well #57 cohtaineq tritium at a concentration of -

25.1 + 0.7 E-6 uCi/mL (1.3% DCG), simi]ar.to>the concentration in fourth
quartef‘1991. The strontium-90‘concentration in well #57 samples has remained
about the same in the previous few years, except for sharply lower |
concentrations reported in the second Quarters of 1989 and 1991 (Figure C-2). -
Strontium-90 in water from wei] #40 has, overall, Stayed about the same ovef‘
the last two years.(Figure C-2). The first quarter va1ue was 27 ; 3 E-9
uCi/mL (3% DCG). The water level measurements in well #40 are shown in Figqre
C-3. Gamma spectrometric analysis was performed on first quarter samples from
both wells #40 and #50." No manmade gamma-emitting nuclides were detected in
the well #40 sample, butwcs;137 was indicated in water from well #50 at a
concentration of 50 + 20‘E;9 uCi/mL (1.7% DCG). ‘

The tritium concentration decreased slightly in the well #50 sample (deep

‘perched water), and Figure C-1 indicates that tritium concentrations decreased -

from 1988 through mid-1989, leveled off during late 1989 and 1990, and may be
slowly decreasing again. The Sr-90 concentration in water from this well
decreased throughout 1988 and 1989, remained fairly constant during 1990 and
1991, and dropped during the fourth quarter 1991"(Figure‘c-2). The Sr-90 |
concentration in the first quarter sample increaﬁed. The water level bf well
#50 is shown in Figure c-4. ' o o
Results from an October 1991 Sahp]e of well #59, located ih_a
northeasterly direction from the ICPP Infiltration Ponds, showed a tritium .
concentration of 19.3 + 0.6 E-6'uCi/ML”‘l.0% DCG). Similar values were
reported for replicate samples. The précéding samp]é; from Apri] 1991; showed

<FT
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Figure G-2. Strontium-90 in ICPP Area Ground Water
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Figure C4. Hydrograph of USGS Well #50 (Deep Perched)
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a concentrationgofleQ £ 0. 3>E-6 ﬁéf7mLf(0522“DCG),*whfch’is’typfcal:of7l N
previously measured‘ua1ues The tr1t1um concentrat1on in a samp]e taken 1n:
April 1992 was once aga1n at ear11er 1eve1s, measur1ng 5 2 + 0 .2 E-6 uC1/mL5'“
(0.3% DCG).: ‘;,';;_‘ ,;£~f3;1t1i"f L “auni ” |
Well #Iyl'waslnotfsamp]edgdurtno:thei;jrst_quarter and isanowEOnfaftnv

semiannual éimprfné*schédhaé "FirstvouarterLsamples4from we1is #112'throu§h
#116 all conta1ned tr1t1um at concentrat1ons ranging from 8. 5 t- 0. 4 E 6 uC1/mL
to 28.7 t 0 T E 6 uC1/mL (0. 4% to 1 4% DCG) Stront1um 90 was a]so detected
in water from we]]s #112 and #113 at 34 i 3 E 9 uC1/mL (3% DCG) and 23 t3E- 9
uCi/mb (2% DCG), reSpect1ve1y For more 1nformat10n on waste materlal plumes,
their extent and d1rect1on of movement see the USGS report dero1og1 |

" Conditions at therldaho Nat1ona1‘Eng1neer1ngiLaboratory, 1986 to 1988:, USGS -
Water-Resources Investigations Report 91-4047, DOE/ID-22096, June 1991..

A T

Tritium, - spec1f1c conductance, and tota] chrom1um 1eve1s were measured in .
water from we]]s #54 #65 and #A-77 Ne]] #A 13 was dry dur1ng the f1rst ER
quarter and therefore was not samp]ed Ne]] #65 is used to samp]e Snake R1ver
Plain aqu1fer water and we11 #54 1s used to samp]e a deep perched water zone
Auger- ho]es #A 77 and #A 13 penetrate a sha11ow perched water zone near the
TRA 1964 rad1oact1ve 1nf11trat1on pond and the 1982 nonrad1oact1ve Sl
1nf11trat1on pond Nell #65 and auger hole #A- 77 are- used to mon1tor the
downward movement of tr1t1um from the retent1on ba51n and the rad1oact1ve
1nf11trat1on pond Auger ho]e #A 17, wh1ch is used to samp1e a sha]]ow :
perched- waterﬁzone be]ow the retention bas1n, 1s located near the bas1n and
about 100 m_west~of“thefTRA_radloactxve,1nf]1tratron_pond, ;The retent1on f

basin'consfstsnofutwo'rectangular concreteltanks separated'hy a 30-cm thick




concrete wall. The west side of the basin apparently leaks more rapidly than
the east side and soon affects the water levels in perched-water bodies. When
the side of the retention basin receiving wastg fills to a certain level, itsﬁ
pumps are activated and the contents of the basin afe'discharged to the TRA
radioactive waste infiltration pond. , . |

The tritium concentration in water from well #65 appéérsrfo have
decreased gradually over the last five years (Figure D-1). The concentration
measured in the‘first:quarter samp]e'y§s 37.7 t 0.8 é-GiuCi/mL (1.9% DCG);“
little change from the previous quarter. Gamma spectrometric analysis was.
performed on a sample from well #65 and no manmade nuclides were detected.
Strontium-90 was also not detected in this samp]e. The tritium concentration
in auger-hole #A=Z7 increased during the first quarter as shown in Figﬁre'b-l.
Tritium concentrations in samples from #A-77 generally follow the trend of
tritium concentrations in discharges from the retention basin to the TRA
rédioactive:waste infi1tratioﬁ pond (Figure D-2). Gamma spectrometric
analysis was not performed on a sample from augef-ho]e-#A-77, But the USGS has
begun performing Sr-90 analyses on water from this well. This nucli&e has’
been detected at concenfratidns ranging from 1.87 to 4.95 E-6 uCi/mL (187% to
495% DCG) in samples analyzed sincg the beginning of 1991. The concentration
measured in the first quarter of 1992 was 1.96 + 0.05 E-6 uCi/mL (196% DCG).

Since March of 1983, sahp]es from guger-ho1e #A-13 and well #54 have
generally shown specific conductance at highér levels thah in other wells in
the area. " This is probably due to recharge containing dissolved ions from.the
nonradioactive inffitfation pond reaching the bercﬁed water bodies penetrated
by these two we]ls.' Over the past few years, specific coﬁductance has ‘been,
fluctuating in samples from wells #54 and #A-13 (Figure D-3); water from well

#65 showed--a gradual increase until 1989 but has leveled off. Specific
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conductanee in’samp]es from auger;ho]e-#A;77hh5s Qenerally steyed et.aBGUt the
same level. - o | | . -
Figure D-4 shows>the chromtum concehtration’of weter from we]ts‘#ﬁs,

#A-77, #A-13, and #54, none ofxwhich provide water torfa drinking water -
system. (Forieomparison, the EPA Drinking Water Standard for chromipm is
1E-6 mo]/L or 0.05 mg/L). Data shown tn Figure D-4 prior to fourth |
quarter 1989 were‘measurements of dissolved chromium made by the RESL
Analytical Chemistry Branch, whose minimum detectable COncentretion was
0.05 mg/L. -Starting in October 1989, measurements have been'hade at the USGS
Laboratory-in'Arvade, Colorado. This lab has a reporting leve1 of 0.001 mg/L.
Data from October i989 through April 1990 are pf both disso]ved and suspended
chromium, whi]e measurements after April 1996 are of_disso]ved'chromium only.

Chromium concentrations were below the minimum detectable concentration
in well #A-13 from 1985 until the change in analytical laboratories, and have
stayed at levels less than 0.05 mg/L since. Well #54 was similarly less than
0.05 mg/L until the first quarter of 1992 when a concentration of 0.06 mg/L
was reported. The higher concentrat1on coincides with a lower water. level in
the well. He]] #A-77 was only occasuona]]y above detectab]e levels, genera]]y
at 0.06-0.08 mg/L, until October 1989 The_lncrease during October 1989 and
January 1990 possibly ref]ects the inclusion of suspended chromium in the
samples, as discussed in previous quarterly. reports Measurements of water
from well #65 have rema1ned about the same over the last three years, and a
chrom1um concentratlon of 0.19 mg/L was reported for the flrst quarter.
Figures D 5 through D-8 present water 1eve]s in these we]]s ‘plus those of wel]
#58, a regional aqu1fer,we1]. o

Changes th water 1eve1s,jn #A-77 were_probab]y due>to;operationa]_shifts

in liquid waste disposal back and forthibetween the eést‘side ofjthe retention
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Figure D-8. Hydrograph of USGS Well #54 (Deep Perche
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basin and the faster-leaking west side mentionéd earlier. The changes in
water levels of-#A-13 and #54 are related to d1scharges made. to the
nonradloact1ve infiltration ponds. When the north pond is be1ng used, water

levels in #A-13 and #54 rise several meters.

RWMC .

The tritium concentretions‘in water. from aquifer wells #87 and #90 end in
USGS samp1es'of the RWMC production well are p]otted in Figure E-1. Since
tritium is rare1y detected in wells #88 and #89, data from these wells are not
included in F1gure E-1. Water 1eve1s for wells #87 and #90 are plotted in
Flgure E-2, and for #88 and #89 in Figure E-3.

-Selected first quarter samp]es from the RWMC wells were ana1yzed for
gamma em1tt1ng radionuclides, Sr 90, and transuranic e]ements None‘of these
rad1onuc11des were reported in any of the samp]es measured.

.USGS has continued sampling we]]s at the RWMC for purgeable organic.
compounds during 1991. ‘Resufts‘are consistent with those reported previously

by USGS. For example, the mean concentration of carbon tetrachloride in three

first quarter RWMC production well samples was 2.2 ug/L.
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Figure E-2. Hydrographs of RWMC Wells #87 and #90
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PR
Department of Energy
Idaho Field Office

785 DOE Place
Idaho Falls, Idaho 83401-1562

September 10, 1992

See Addressee List

SUBJECT: INEL Site Environmental Surveillance Report for the F1rst Quarter
1992 - AM/EP-RESL-92-304

Enc]osed is the INEL Site Environmental Survei]]ance Report for the First

- Quarter of 1992. If you have any changes to suggest, we will try to
incorporate them in the next report. Please direct any questions of
comments to Eddie Chew at the Radiological and Env1ronmenta1 Sciences
Laboratory, 526 2335.

. Sincerely, _ :
. % t @‘@1 . v _
oS 0’( o 5 .- ) i
e %".& ﬁ..f.a‘“ 0@@ - m@w \CO«"me -X\e*\
L) * ‘ : ) !
e ° («ﬂ& ' Thomas E. Williams, Director
' \},,‘3‘ .QQ@(Q‘ ’ Radiological and Environmental
Vﬂdﬂb S Sciences Laboratory

1 Enclosure
INEL Site Environmental Surve111ance Report
First Quarter of 1992
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