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| U.S. NUCLEAR REGULATORY COMMISSION NHC FOl A HE QUEST NUMBE HIS)

FOIA - 97-0068ga=s g[jk RESPONSE TYPE|p

. f gy RESPONSE TO FREEDOM OF |RNAL | X | PARTIAL (5th)j

/ b INFORMATION ACT (FOIA) REQUEST| DATE

. .s e.. e JM 101997-

DOCKET NUMBERIS)(Itapphcotste)

|IREQUESTER
" John R. Kyte

' PART 1.-AGENCY RECORDS RELEASED OR NOT LOCATED (See checkedboxes/

No agancy records subject to the request have been located.

No additional agency records subject to the request have been located. |

Requestec records are available through another public distribution program. See Comments section,

Agency records subject to the request that are identified in Append;x(es) I are already available for pubbe inspection and copying at the

] NRC Public Document Room,2120 L Street, N.W., Washington, DC.

Agency records subject to the request that are identified in Appendix (es) J are being made available for pubhc inspection and copying
|X ct tN NRC Public Document Room,2120 L Street, N.W., Washir gton, DC,in a folder under this FOIA number.

The nonproprietary version of the proposal (s) that you agreed to accept in a telephone conversation with a raember of my staf f is now being made available
for public inspection and copying at the NRC Public Document Room. 2120 L Street, N W., Washington, DC, in a folder under this FOI A number.

Agency records subject to the request that are identified in Appendix {es) may be inspected and copied at the N RC Local Public Document
Room identified in the Comments section.

Enclosed is information on how you may obtain access to and the charges for copying records located at the NRC Public Document Room,2120 L Street,
| N.V'., Washington. DC.

*
y Agency records subs : to the request are enclosed.

Records subject to the request have been referred to another Federal agency (ies) for review and direct response to you.

Fees

You will be billed by the NRC for fees totaling S

I

You will receive a refund from the NRC in the amount of $
1

| In view of NRC's response to this request, no further action is being taken on appeal letter dated , No. !

PART 11. A-tNFORMATION WITHHELD FROM PUBLIC DISCLOSURE

Certain information in tht requested records is being withheld f rom public disclosure pursuant to the exemptions described in and for the reasons stated
in Part 11, B, C, and D. Any released portions of the documents for which only part of the record is being withheld are being made available for public
in,pection and copying in he NRC Public Document Room,2120 L Street, N.W., Washington, C 0 in a folder under this FOI A number,

| COMME NTS

*The records identified on enclosed Appendices I and J are,

| responsive to your request. Copies of Appendix I records may be |

| obtained directly by contacting NRC's Public Document Room.
| Copies of Appendix J records are enclosed.
| \

Please note that additional records responsive to your request
*have been addressed under your earlier request, FOIA-97-0064.

Several remaining records are being reviewed for disclosure *

determinations. You will be notified once this reviev is
Icomplete. pf
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Re: FOIA-97-068

APPENDIXl
RECORDS ALREADY AVAILABLE IN THE PDR

ACCESSION
'NO. DATE NUMBER DESCRIPTION /(PAGE COUNT)

( 1- 01/08/97 9701150293 Letter from Thomas Cochran to
| James Taylor en Request for
L action pursuant to.10 CFR

2.206. (7 pages).

2 01/08/97 9701150293 Letter from Thomas Cochran to
Hugh Thompson on Request for

| action pursuant to 10 CFR
j 2.206. (7 pages).

3 .01/21/97 9703060162 Letter from Carol Marcus to
Shirley Jackson on Petition to
Conduct Expedited Agreement
State Program Compatibility
Review. (13 pages).

4 01/24/97 9702260089 Letter from John Frisco to
Hugh Thompson on issues
concerning the Regulatory
Licenses for the Envirocare oft

Utah Facility. (3 pages).
i.

| 5 02'/07/97 9703130098 Letter from Hugh Thompson to
| Thomas Cochran on Director's

Decision on Natural Resources
Defense Council's 10 CFR 2.206
Petition. (7 pages).

02/07/97 9702260021 Director's Decision under 10
CFR 2.206. (11 pages) .

'

02/07/97 9703190177 U.S. Nuclear Regulatory
Commission Natural Resources
Defense Council Receipt of
Petition and Issuance of a
Director's Decision under 10
CFR 2.206. (4 pages) .

; 6 02/11/97 9703060153 Letter from Richard Bangart to
! Carol Marcus responding to her
| letter for January 21, 1997,

requesting the NRC to review
,

( Utah's Agreement State
Program. (1 page).

!
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Re: FOIA-97-9968

! APPENDIX J
i

!
|

( RECORDS MAINTAINED IN THE PDR UNDER THE ABOVE REQUEST NUMBER ;

1

| NUMBER DATE DESCRIPTION /PAGES
l

1. 6/21/96 Items of Interest of the Office of
the General Counsel, (1 pg.).

! 2. 7/15/96 Letter to RIV Administrator from V.
Andrews, re: Revision to Annual

'

,

i Radiological Monitoring Program
l Report; Lj ;.ise SMC-1559,

(116 pgs.).

3. 10/12/96 Notice of Appearance for Defendants
and Acceptance of Service of |

Process, (10 pgs.).
1
!

4. 10/12/96 Copy of Complaint, (8 pgs.).

5. 11/1/96 Answer and Counterclaim, (22 pgs.).

6. 11/21/96 Letter to J. Egan from M. Malsch,
re: NRC Licensing Authority,
(2 pgs.).

7. 1/3/97 Article from News Flaish, entitled,
"Former Utah Regulator Sues
Envirocure," (2 pgs.).

8. 1/10/97 Meeting Notice, (1 pg.).

9. 1/13/97 Fax Transmittal Sheet with
Handwritten Note attaching DRAFT
Environmental Chemistry Analysis
Report, (14 pgs.).

10 1/14/97 Article from News Flash, entitled,
" Suit Against Envirocare Sparks
Investigations Formal Petition
Filed with NRC," (8 pg,s.).

|-
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Re FOIA-97-0068
i
r

| APPENDIX J
| RECORDS MAINTAINED IN THE PDR UNDER THE ABOVE REQUEST NUMBER |

(Continued) it

NUMBER DATE DESCRIPTION ;

|

|-

|

| 11. 1/3/97 Letter to B. Evans from A. Higgins, |
| re: Safety and Environmental !
| Review Panel Administrative j

Procedure; License SMC-1559, 1

(5 pgs.).

12. 2/3/97 Letter to J. Goldberg from J.
Carter, re: 10 CFR 2.206
Petitiens/Envirocare of Utah, Inc.,
(18 pgs.).

13. 2/18/97 Extracted Page from Federal
Register, Vol. 62, No. 32, (1 pg.).
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|' EGAN & ASSOCIATES, P.C.
,

Counselors at inw

|
| 2300 N Street, N.W.

Washington, D.C. 20037

| Telephone (202) 663-9200

Fax (202) 663-9066

| February 24,1996

caeeNo: 97-ocM
| VIA FACSIMILE ((301) 415-7010) =

gg j . g _ j< 7
AND VIA FIRST CLASS MAIL

[/hdf-ActbnOff:
( Mr. Russell A. Powell, Chief N*d Cam:

"

| FOIA/LPDR Branch
Division of Freedom ofInformation

and Publications Services
Office of Administration
U.S. Nuclear Regulatory Conunission
Washington, D.C. 20555-0001

RE: Freedom ofInformation Act Request

! Dear Mr. Powell:

Pursuant to the Freedom ofInformation Act (5 U.S.C. f 552) and the U.S.
Nuclear Regulatory Commission (NRC) regulations (10 C.F.R. Part 9, Subpart A),
please provide me with a copy of the following documentation:3

,

'

1. All documentation submitted to any office of NRC from or pertaining to
Envirocare of Utah, Inc., since April 1,1996.

2. All documentation sent by any office of NRC to or pertaining to Envirocare of
| Utah, Inc., since April 1,1996.

,

1

| 3. All documentation submitted to any office of NRC from or pertaining to Waste
! Control Specialists LLC (WCS) of Pasadena, Texas, since April 1,1996,

" Documents" means any wrkten, recorded or graphic material of any kind, whether2
i

'

prepared by NRC or by any other persr,n, that is in NRC's possession, custody or control. The
term includes, but is not limited to: letters; telegrams; cables; interoffice communications;
memoranda; reports; analyses; authorizations; notebooks; lists; outlines; schedules; charts;
applications; and minutes or notes of meetings or conferences (in each case whether stored in
electronic / computer form or hard copy).

I
:
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EGAN & ASSOCIATES, P.C.'
.

~% - Counselors at low

F

Mr. Russell A. Powell
February 24,1997
Page 2

|
including but not limited to documentation from members of the Texas

1Legislature and/or representatives of Texas state govermnent or regulatory
agencies.

L
4. All documentation sent by any office of NRC to or pertaining to Waste Control

Specialists LLC (WCS) of Pasadena, Texas, since April 1,1996, including but
| not limited to documentation to members of the Texas Legislature and/or
i representatives of Texas state government or regulatory agencies.
!

If any or all of this request is denied, please cite the specific exemption (s) relied
upon by NRC for such denial, and inform me of any appeal procedures available under
the law. I would greatly appreciate NRC handling this request as quickly as possible as

,

| responsive documents may have relevance to on-going legal proceedings. In any event,
I look forward to hearing from you within 10 days as required by law.

| If you need any further information to process this request, please do not hesitate

| to contact me during the day at (202) 663-9051.
|

Sincerel
r

f | . %''
|
|

|. John R. Kyte ;

|
|

[

! !

,

I

|
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Office of the General Counsel
.

items of Interest
Week Ending June 21, 1996

Waste Control Soecialists

Waste Control Specialists (WCS), a private firm, is seeking to contract with
| DOE to receive DOE low-level waste for disposal at the firm's facility on non-
| Federal land in Texas. OGC has conducted informal discussions with

representatives from WCS, the State of Texas, and DOE in response to inquiries
from several of the various parties involved. As this point, the appropriate
regulatory authority for oversight of iCS proposed activities has not been
identified. The WCS proposal raises sorre novel legal issues. OGC has
informed the appropriate staff offices of these communications and the issues
involved. OGC will provide additional information as this issue develops.
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ENVIROCARE or vr.uu.vc, 8^ W(
'

-JTHE SAFE AL7'ERNATIVE . . gf

|

July 15,1996 |
;

i

|

Administrator )
U S. Nuclear Regulatory Commission ),

J'

Region IV
Material Radiadon Protection Section
611 Ryan Plaza Dnve, Suite 1000

! Arlington,TX 76011

| Rc; Revision to Annual Radiological Monitonng Program Repon; License Number SMC-1559

Dear Sir;

Enclosed is ene copy of the revision to the 1995 Annual Radiological Momtonng Report prepared by
Em1rocare of Utah, Inc. The follomng changes have been made in this rension.

Appendix C has been changed to include actual calculated concentratio6 , of airborne paniculate|

radioacdvity rather than using " NIT' for those cases w here the uncertainty is greater than the
; concentration.
!

[ Appendices D and I hase been changed to make the reporting umts mrem /qtt for gamma doses

! and pCid for radon and thoron concentratJens. The two appendices hase also been changed to

| include annual asersges for cach station.

i i

| Appendix E has been revised to remove extrancous nuclide data and to melude gamma-cmitting
[ radionuclides from the uratuum and thonum decay chams Several errors in the ongmal repon

have also been corrected.

Appendix G has been expanded to include all data on gamma < nutting nuclides and results of 1

analysis for total U, isotopic thorium and lead-210 on certain samples. l
I

Text of the report has been revised slightly to correct several typographical and grammatical .!
errors and to add addidonal discussion to the secdons on ai&orne radioacdvity momtoring and i

groundwater monitoring. |

!

If you have any questions or comments regarding this report, please contact Vernon Andrews by telephone
at (801)532-1330.

Sin rely,

.h$% WL.
Vernon E. Andrews

! Corporate RSO

~

j Enclosure; 1995 Annual Radiological Monitonng Report; Revision 1
i
4

5
; i
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1995 ANNUAL REPORT

RADIOLOGICAL MONITORING PROGRAM

ENVIROCARE OF UTAH, INC.

:LICENSE NUMBER SMC-1559
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.

INTRODUCTION

i Envirocare of Utah, Inc., (Envirocare) received its
radioactive materials license number SMC-1559 from the U.S. Nuclear
Regulatory Commission on November 19, 1993. This license allows
Envirocare to receive and dispose of lle. (2) byproduct material.

I This byproduct material is defined as "the tailings or wastes
produced by the extraction or concentration of uranium or thorium
from any ore processed primarily for its source material content,
including discrete surface wastes resulting from uranium solution
extraction processes." Envirocare received the first 11e. (2) waste
for disposal on September 26, 1994.

f As an lle. (2) disposal facility, Envirocare was licensed under |

| the conditions of Appendix A to 10 CFR 40. It is also subject to
| the radiation safety provisions of 10 CFR 20. This report presents

the results of all mcnitoring and inspections required by the
appropriate regulations and by license conditions.

! Envirocare's 11e. (2 disposal facility is located on the same
Section on 'and as its icw activity radioactive waste (LARW) j
discosal facility which is licensed by the State of Utah Division
of Radiation Control. For purposes of radiation control, and to I

demonstrate compliance with the individual licenses, any
radiological effects measured at the total facility is assumed be

1

solely the result of activities conducted under each license. |
Under this operating philosophy, for this report all airborne

'

releases and all radiation doses are assumed to derive frem
activities conducted under this license.

|
t

ENVIRONMENTAL MON:TCRING PRCGRAM

Envirocare conducts a ccmprehensive program of environmental
monitoring to measure and evaluate the radiological impact of the
disposal facility on its workers and the environment. Although the
Clive facility is remote frem any inhabited area, every effort is
made to maintain radiological releases and doses as low as
reasonably achievable. Environmental monitoring shows that
measurable quantities of airborne radioactivity are released to the
off-site area, but are within the standards set forth in 10 CFR 20.

Because Envirocare had operated its LARW facility for six
years prior to accepting the first shipments of 11e.(2) waste, it
had an extensive environmental monitoring program in place, with
many sampling sites already established at locations selected to

i. monitor the 11e. (2) operation. Therefore, in addition to the
i monitoring networks specifically established for this license, a
! number of additional sites are monitored and sampled around the
.

Revision 1, July 11, 1996
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i

facility. The results of those ef forts are not contained in this !i

report, but do provide an additional source of data to assist in !

interpreting results. Any impact which the lle. (2) disposal
operations might have on the LARW monitoring locations receives the
same review and evaluation as part of that network as if they had
been part of the 11e.(2) monitoring network, and vice versa.

Envirocare's environmental monitoring program is summarized in
Table 1. Ten environmental stations containing a lo-vol air
particulate sampler, electret ion chamber radon / thoron monitors and

,

electret ion chamber gamma dose monitors are located within and i

around the access restricted area. An additional station, not
containing a thoren monitor, is located at the nearest occupied

]facility, a hazardcus waste incinerator site, approximately one-
and-a-half miles west. Additional radon / thoron monitors are placed

j in the Administration building laboratory area and in the security
| guard residence trailer north of the Administration building.
i

Air filters are changed twice weekly and are counted for gross
alpha and gross beta activity after a seven-day decay period to
alle, for the decay of thoron daughters. Guarterly ccmposites of
filters from each station are analyzed by radiochemistry for

| uranium, Th-230 and -232, Ra-226 and Pb-210. The radon / thoron
j monitcrs are collected and read quarterly. Gamma monitors and the
i radon monitor at the incinerator site are collected and read

quarterly.
.

1
i

Soil samples six inches square by cne inch deep are collected |
quarterly at 30 locations, including the environmental stations. '

All soil samples are analyzed by gamma spectrometry for Ra-226 and
other gamma-emitting nuclides. Samples frcm nine of the sites are
also analyzed by radiochemistry for uranium and for thorium
isotopes.

4

Vegetation samples are collected from available desert shrucs
twice each year during the growing season at five locations around
the disposal site and at four locations one to one-and-a-half miles

| to the north, east, south and west.

Twelve ground water monitoring wells are sampled quarterly and
! analyzed for an extensive list of organic, inorganic and

radiological parameters. Results are reported to both the NRC and
to the State of Utah.

!
i

!

| Revision 1, July 11, 1996
i
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|

AIRBORNE RADIOACTIVITY MCNITORING
|

Gross Alpha and Beta Particulate Radioactivity

Gross alpha particulate concentrations are listed and plotted
in Appendix A. Because of the relatively high gross beta
background due to Pb-210, gross alpha measurements are more
sensitive to small changes in airborne particulate concentrations
of the type of materials which compose lle. (2) waste. This is

,

demonstrated by the graphs of gross alpha and gross beta|
l concentrations in Appendix B.

An increase in airborne gross alpha particulate activity can
| be identified with those periods when higher radioactivity waste
i was being handled at the rail car rollover. Station A-14 is
| immediately north-northeast of the rail car rollover. Several

other stations also show corresponding changes in airborne
radioactivity. The highest individual concentration measured on a

filter was 9.3 E-14 Ci/ml at S va non A-14 during the period of
October 9 - 12. A corresponding spike of 2.9 E-14 /ml can be seen
for the same period at Station A-2, located immediately west of the;

| rail car rollover. Envirccare will continue to keep these airborne
| activity levels as icw as reasonably achievable by working with the

waste generators to ensure that shipping practices are used to'

| prevent drying of the waste, and by applying water to waste in rail
! cars prior to emptying them in the rollover.

As shown in Appendix B, Station A-14 exhibited the highest
annual average concentrations of both gross alpha and gross beta
activity.

|

Specific Radionuclide Concentrations

|

| Quarterly isocccic air concentrations for each of the low
! volume air samplers are contained in Appendix C. The reported

res,ults are concentrations detennined from the net radioactivity
i (total activity on the filter composite minus total radioactivity
1 on the filter blank) divided by the total volume sampled. Total

uranium is determined by fluorimetry, therefore, there are no error
terms listed. In some cases uranium was not detected by the

j fluorimetric test and results are given as ND.
|

|

:

!

) Revision 1, July 11, 1996
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Radon / Thoron Concentrations

Quarterly and annual average radon monitoring results are
shown in Appendix D. Cuarterly concentrations at each station were
compared to the mean plus two standard deviations as observed
during that quarter at the two background stations, B-1 and B-2.
Annual average concentrations were compared to the annual mean plus
two standard deviatiens determined from the background stations.
The highest quarterly radon concentration from an environmental
station was 1.4 pCi/l at Station A-14 during the fourth quarter.
This is a net increase for the quarter of 0.7 pCi/l over the
average background concentration of 0.7 pCi/1. Station A-14 was ;

found to exceed the mean plus two standard deviations by 0.3 pCi/l l

during the third quarter. In addition to A-14, four other stations
- A-3, A-5, A-7 and A-12 were found to exceed the mean plus two
standard deviations by 0.1 to 0.4 pCi/l during the fourth quarter.
Of those stations, only A-5 is a site boundary location. The
highest average concentration of radon for the year was 1.1 pCi/1
at A-14. This exceeded the annual mean plus 2 standard deviations
by 0.3 pCi/1. The concentrations of rad- observed were within the ;

range expected for the type of waste managed during the period.

Thoren (Rn-220) monitoring results are su:nmarized in Appendix
I. Measured concentrations were compared to the appropriate values
for mean background plus two standard, as for radon. Except for an
occasional observaticn, all stations were found to exceed the mean
plus two standard deviations by as much as 1.4 pCi/1 (Station A-7
during the fourth quarter). The highest quarterly thoron
concentration at an environmental station located at the site
boundary was 1.9 pCi/l at Station A-5 during the fourth quarter.
This is a net concentration of 1.2 pCi/l over the background mean
plus two standard deviations. The highest annual average
concentration of thcrcn at a site boundary location was 1.3 pCi/1,
with a net of 1 pCi/l at Station A-5. While the observed thoron
concentrations were in the range anticipated, efforts were made
during the year to control emissions from the disposal cell by
covering non-active areas of disposed waste with a layer of clean
soil or lower-concentration waste.

Because both Station A-14 and A-5 are located outdoors and the
time f rom generation to monitoring is short it is appropriate to
assume that both radon and thoron are present without their
daughters. This is supported by past working level measurements
made in the disposal cell. The measured annual increases in radon
and thoron concentrations at these locations was calculated to be
four percent and five percent of the respective ECL's.

Revision 1, July 11, 1996
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Sum of Fractions Determinations

A sum of fractions calculation was used to determine the annual
percent of the ECL at each of the environmental stations during
1995. The calculation included contributions from all the isotopes
analyzed during the year. To ensure a conservative estimate the
lower limit of detection was used in the calculation for instances
where the isotopic concentration was not measurable. Average
airborne radioactivity concentrations at Station A-14 were 33
percent of the ECL. This was the highest percentage for any of the
environmental monitoring stations located outside the Restricted
Area.

EXTERNAL GAMMA RADIATICN

The results of environmental gamma monitoring are given in
Appendix D. The higher doses measured during the first and fourth
quarters at A-3 may be due to direct gamma radiation from the

i
disposal cel'. Gamma exposure rates at all other environmental |
monitoring stations are within the range of observed variations ;

for those stations.
|

VEGETATION SAMPLING RESULTS

Vegetation samples were collected during the growing season in
May and August. The results are presented in Appendix J. )
Concentrations are reported as pCi/kg of dry weight in order to
reduce variabilities due to moisture content. The total uranium I

concentrations tend to be icwer for more remote samples. No other
trends can be determined frcm the given sample results.

SOIL SAMPLING

,
The results of gamma spectral analysis of soil samples

collected at the environmental stations and at three work areas are 4

presented in Appendix E. Results of radiochemical analysis for :

total U and isotopic thorium are included for the six environmental
stations and three work areas where those analyses are performed.
Station 55 is located northeast of the rail car rollover and
exhibits higher contamination levels resulting from previous
operations. Locations A, B and D generally exhibit higher
concentrations of radioactivity as a result of vehicle traffic
between the disposal cells and loading areas.

2

Revision 1, July 11, 19964
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|
|
|
,

! Radium-226 sample results, including those results from
monitoring prior to issuance of the active radioactive materials
license, are displayed graphically in Appendix F. As can be seen,

| the concentrations measured at all locations are typical of
;

historical values for those sites.

Soil samples are collected annually at 300-m intervals along
the eight compass radials beginning at the Site boundary and
extending out to 1500 m. A summary of radiological analytical

1
results is contained in Appendix G. Radium-226 concentrations from
these samples are consistent with expected background.

!

i

| GROUNDWATER
I

Groundwater monitoring results, as prepared by Envirocare's
'

consultant, Bingham Environmental, Inc., are reported in Appendix
H. During the second quarter, water from four wells exceeded the
NRC-approved backgrounds for one nuclide each. Those wells were
resampled and met the background limits on that set of samples.

lTwo wells exceeded NRC approved baciground standards during the '

fourth quarter. Well GW-58 exceeded the approved background for
uranium. On resampling the uranium concentration was below the

| background limit. The concentration of Th-230 reported for the
' quarterly sampling of well GW-60 was 0.4 +/- 0.6 pCi/1, exceeding

the NRC-approved background of 0.0 pCi/1. On resampling, the
,

. concentration was reported as 0.1 +/- 0.3 pCi/l and was again i

considered to be an exceedence. These results were, subsequently,
the topic of discussion on several occasions between Envirocare and
NRC in an attempt to revise the approved backgrounds to values
based on cbserved concentrations during the preoperational sampling
period

i

!

RADIATION DOSE TO THE PUBLIC
| i

j The maximum radiation dose to a hypothetical receptor during
'

the year outside the Restricted Area was calculated at 19 mrem.
| Since this is the maximum dose expected at any location along :'

Envirocare's property boundary, the dose to an individual at .that
! spot from inhalation of airborne radioactivity and external gamma

radiation is less than 100 mrem for the year. However, there are
no receptors within seven miles of the facility in that direction,
so the actual dose to any individual in that direction approaches
0.

|
l Envirocare provides a residential mobile home to its security

guard. The mobile home is located on Envirocare property outside
!
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the permitted Section 32, immediately to the north of the
Administration building. Envirocare's sub-contractor also cperates
an equipment maintenance facility shortly north of the security
guard mobile home. The mobile home and maintenance facility are a
short distance beyond environmental Station A-1. In addition to
using that station to monitor airborne particulate radioactivity
and measure external gamma doses which might impact those
receptors, radon monitors are placed in the mobile home and work
shop and a gamma monitor is maintained in the mobile home. Except !

for naturally occurring isotopes which were found at normal ambient
levels, no airborne particulate radioactivity was detected at |

Station A-1. Gamma doses at the security guard mobile home are the
lowest found in the area due to a layer of gravel fill and blacktop !

paving which are lower in radioactivity than the native soil. No
increases in dose rate have been observed. Radon and thoron
concentrations are in the range expected for an indoors location.

The monitoring station at the hazardous waste incinerator site
had the lowest average gross alpha concentration of any of
Envirocare's monitoring locations, .ndicating that it was measuring
background levels. Radon concentrations are representative of
background and gross gamma doses are the lowest of any staticn. The
conclusion is that there has been no measurable impact on workers
at that location.

The final conclusion is that there has been no measurable ;

radiation dose to any off-site worker or resident.

OCCUPATIONAL RADIATICN EXPCSURES

The maximum accumulated gamma dose equivalent for the year to
any worker was 2 63 mrem. This worker was an equipment operator
working in the disposal cell and was routinely rotated from the
area to maintain his dose below the ALARA plan goal of 125 mrem per
quarter. Work area hi-vol air sample filters which exceeded either
the gross alpha or gross beta screening levels of 10 percent of the

,

appropriate DACs were submitted for specific isotopic analysis. The '

results are presented in Appendix M as the fraction of the DAC for
each nuclide. The sum of fractions ( sigma- f ) was calculated for
each filter so analyzed, with results ranging from 1.2 E-03 to 5.4
E-1. All workers in the areas monitored wore respirators with
protection factors of at least 10: therefore, the effective sums of
fractions were further reduced by a factor of ten. As shown in the
final column, the maximum ef fective sum-of-fractions was 5.4 E-02.
Therefore, it was not necessary to calculate internal doses and the
total effective dose equivalent was the dose due to external gamma
radiation.
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EMPLOYEE TRAINING

All employees received initial training and specific on-the-
job training in compliance with Envirocare's operational procedures
for training. Each worker was required to be trained in all
aspects of their job, with satisfactory completion of training

|
documented and placed in their personnel file.

All employees were required to attend weekly half-hour
training sessions in topics covering occupational and radiation
safety, new procedures and other topics related to site operations.

An eight-hour annual refresher training course was conducted
for all employees during January.

!

JOINT INSPECTIONS BY CRSO AND ENGINEER

In compliance with License condition 11.3, joint monthly
inspections of the facility were conducted by the Corporate RSO and
Facility Engineer. These inspections were usually in the company
of other site personnel for the purpose of prompt communication of

i any problems which might be cbserved. No significant problems were
I identified during the inspections and any corrective actions found

necessary as a result of the inspections were promptly applied. A
summary of the inspection reports is in Appendix K.

ANNUAL LAND USE SURVEY

Land use within 5 km of the site remains essentially the same
as described in the license application. The only occupied areas
within the 5-km area were the previously-identified hazardous waste
incinerator facility; the Envirocare security guard trailer northi

of the Administration building; and the equipment maintenance
facility operated by Envirocare's contractor, Broken Arrow, north
of Envirocare's property. The facility is now considered to be the
nearest off-site occupied area and a full environmental monitoring
station will be placed at that location. There are no residents,
and no other workers, within the 5-km area.

|

There are no domestic, industrial or agricultural wells within
S xm.

;

|
|
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OPERATIONAL CONTROLS AND LIMITS

License condition 10. 2 (b) requires specific measurt.ments of
porosity, emanation factor, and diffusion coefficients to be made
on waste placed in the top 10 feet of the disposal cell. Some ,

Iwaste has now been placed within that elcvation range. Samples
collected from the waste is in laboratory analysis to determine
specific gravity, radon emanation factor and diffusion coefficient.
Some delay was caused when the laboratory which normally performs
such .leterminations voluntarily relinquished their lle. (2) license
and Envirocare had to acquire the equipment to perform in-house ;

measurements. Data from the measurements will be provided to the j
laboratory which will use its proprietary software to generate the '

necessary results.

License condition 10. 2 (c) requires the measurement of Th-230
and Ra-223 concentrations in the top ten feet of the disposal cell.
The average concentration of Ra-226 placed in the top 10 feet has
averaged less than 150 pCi/g and the average concentration of Th-
230 disposed of was less than 50 pCi/7 No wastes have been placed
in that level of the disposal cell which exceeded 500 pCi/g for Ra-
226 or Th-23v.

License condition 10.8 sets limits for the disposal operat|cn
l shown belcw. Actual 1995 operational figures are compared to those

limits.

Limit Limit Value 1995 Actual

5 5Annual Disposal Mass 5 x 10 tons 1.44 x 10 tons
Annual Disposal Area 38,472 m 10,000 m

Embankment Capacity 3. 3 x 10' yd 1. 4 8 x 10* yd'3

Waste In Storage 9.687 x 10 f t' 1. 8 x 10* f t'5

Concentrat.nn Limits Th series, 6,000 pCi/g <2,000 pCi/g
U series, 2,000 pCi/g <1,000 pCi/g

EQUIPMENT CALIBRATICN

All laboratory and field equipment was maintained in
calibration during the year. Equipment such as radiological survey
meters and laboratory counters which had to be sent outside the
company for calibration were taken out of service at the end of
their useful period and were nct returned to service until they had
been properly calibrated. No instances occurred in which an

Revision 1, July 11, 1996
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instrument was found out of calibration and which would have ,

resulted in unreliable measurements. !

.

AUDITS !

As required by license condition 9.17, an independent audit of i
the . operations was performed by an NRC-approved auditor, following i
an approved audit plan. The first annual audit report is included |

|
as Appendix L. '

|

|
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|
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TABLE 1 )
l

RADIOLOGICAL MONITORING PROGRAM |

Tyne of Samole Samole Collection Samole Analysis
,

!

| Location Method Frequency ;
! '

I
!

Air Particulates Stations Continuous Weekly Gross alpha
(Weekly) Low Volume Gross beta

A-1 to A-3
A-5 to A-7

i A-11 to A-14

Air Particulates Stations Continuous Quarterly Total |
(Quarterly) Low Volume Uranium

A-1 to A-3 Ra-226
A-5 to A-7 Th-230
A-11 to A-14 Th-232

Pb-210

Radon Gas Stations Passive Continuous Rn-222
(Exchanged Rn-220

A-1 to A-3 quarterly)
A-5 to A-7
A-11 to A-14 j
B-1 i

B-2

Direct Gamma Station TLD Continuous Gamma ;

A-1 to A-3 or (Exchanged Exposure i
A-5 to A-7 Electret quarterly) '

A-11 to A-14
B-1 i

B-2

|

|
l i
i

t



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

.

(TABLE 1, Continued)

Tvoe of Samole Sample Collection Samole Analysis
,

Location Method Frequency
'

| <

Soil Stations Grab Quarterly Gamma Spect
A-1 to A-3
A-5 to A-7
B-1
B-2

| 18 to 21
; 30 to 34

| 36 to 44
1 55

Vehicle Decon Area |

Truck Staging Area
Along Rollover to Cell Road

|

| Soil Stations Grab Quarterly Total U
| Th-230
l 31 Th-232

32
| 55
| A-11

A-12
A-13

| Vehicle Decon Area
| Truck Staging Area
! Along Road, Rollover to Cell

soil Along eight Grab Annually Gamma Spect
: radials from
l' site boundary
I to 1500 m at

300-m intervals,

|

Soil Five samples Grab Annually Total U
collected at Th-232

| random from Th-230
i above radial Pb-210
I samples

i

i

i
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|

| (TABLE 1, Continued)
i

|

| Tvoe of Samole Samole Collection Samole Analysis

Location Method Frequency

|:

| . Vegetation Stations Grab Twice Gamma Spect I

! B-1 to B-4 Annually Th-230,232 !
A-12 during Po-210 |
GW-3 growing Pb-210 |
30 season Total U l

| 39 |
'

55 '

i

|
!

I
i
,

,

!

i 1

,

I
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APPENDLX A

LOWtf0LUME AIR SAMPLES GROSS ALPHA CCNCENTRAT10N3
(PC3/9
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APPENDIX B
ANNUAL 1995

AVERAGE GROSS ALPHA AND BETA CONCENTRATIONS
(pCl/1)

AVERAGE
ATION CONC GROSS ALPHA CONCENTRATION

A-2 8.9E-15
A-3 5.2E 15 12E 14 -

A5 3.6E 15
1 CE 14

I A4 1.7E 15 ::=-

A-7 8.5E-15 j I
e cE 1s <

A-11 1..* E-15 4 i

|A-12 1.8E-15 } 6 CE.15 4

A-13 1.1E 15 z
A 14 1.2E 14 @ 4.0E 15

A-16 1.CE 15
2.cE 15 <

b0CE+0

: : : : : : : : : : :
i STATIONS
,

r

|

AVERAGE i

GROSS BETA CONCENTRATION jSTATION CONC.
iA-1 7.4E 14

9 CE u ]
1A-2 8.1E 14

3

A3 8.CE-14 e cE 14 .

!A-5 7.4 E-14 7 cE-14

A4 6.7E 14 $ 6 CE 14
A-7 8.4E 14 8,

A 11 6.6E 14 I
3,c,g ,

-3

A-12 7.0E 14 N
4 CE u .

A 13 6.9E-14 0 3 CE 14 - 1

'u
A 14 8.BE-14 ICE u -
A-16 7.8E 14 1 oE u -

I U fffff
I

STATIONS
I

D-1
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APPENDIX C |

AIRBORNE PARTICULATE RADIOACTIVITY 1995 1
1

( Ci/ml) |
1

STA - QTR TOTAL U TH 230 +r 2a RA-226 N- 2o PB 210 - /- 2 e , TH 2 3 2 . + /- 2 c .

A-1 1 l 3.4E-7 - -3.3E 81 2.6E 7 2.9 E- 7 : 1.4E-61 2.0E 5. 1. 5 E-61 6. 7 E-81 2.0E 7
2 1 -2.4E 7 ' -1.5E 61 7.6E-7 1.5E 61 1.6E 6i 9.1 E-6 # 3.4E-61 5.6E 81 4.9E 7
3 i 9.5E 7| -4. 6 E-81 3. 6 E-7 ' - 2.6 E-6. 3.0E-61 1.2E Si 2.1 E 61 2.4E-71 5.2E 7.

4 !ND 7.1E-71 1. 3 E-6 2.1 E 7 ' 1.0E-61 1.9E Si 2.8 E-61 2.1 E 7 i 1.2E-6
A-2. 1 1 1.0E-7 ! 3.5E-71 3. 7 E-7 ' 3. 5 E- 71 1.6E-61 1.8E Si 1.7E 61 2.2E-71 2.7 E-7

2 1 -2.6E 7 ' - 1. 5 E-6 ; 7.6 E-7 : 3.3E 7' 1.4E 61 1.1 E 51 3.3E 61 1.6E-71 5.5E 7
| 3 1.3E 6 5.5E 7 ' 5.3E 7 ' 6.1E-7' 3.7E 61 1.8E Si 2.6E 61 1.9E 61 9.3E 7
( 4 ND 1.2E 6 ' 1.4E 6, 1.3E 6- 1.7E 6 L 2.4E 5 < 3.3E 6i 1.0E-61 1.4E 6 {

A3 1 6.8E 8 - -1.1 E 7 2.4E 7 ' 1.1E 7' 1.3E-61 1.9E 5- 1.6E 61 8.9E 8; 2.1 E 7
2 4.6E 8 1.4 E-6 ' 7.5E 7' 3.3E 8 1.3E 6. 1.1 E 5 3.3 E-6 i 4.4E-8 6 5.2E-7
3 1. 2 E-6 2.8E 7 ' 4.6E 7 1.1E-6; 3.7E 6i 1.7E 5: 2.4E-61 1.3E 61 7.6E 7
4 ND 8.7E 7' 1.4E 6 3.5E 7' 1.3E 6; 2.4E 5' 3.1 E-61 2.9 E-7 | 1.4 E-6

| A5 1 2.2E 7 2.5E-7' 3.0E 7 2.3E 7 1.3E 6' 1.9E 5 1.7E 61 1.1 E-71 1.9E 7
| 2 1.6E 7 1.3E 6' 8.4E-7' 2.7E 6 1.8E 6 1.0E 5 3.6E 6| 4.2E 7: 6. 3 E-7 j

| 3 1. 3 E-6 -6.2E-8 ' 3.8E 7 ' -2.0E 6 3.5E 6i 1.3E 5 2.4 E-6 i 3.4 E-7 ) 5.9E 7
4 ND 4.1 E 7 1.5E 6 7.2 c ' 2.2E-6 2.4E 5 3.1 E 61 1.3E 7 ' * 7E 6.

A6 1 -5.6E 8 23E-8 2.5E 7 1.1 E 7 1.5E 6 2.0E-5 1.7E 6- 3.4E-71 2. 5 E-7 |

2 -1.5 E 7 1.7E 6 7.1 E 7 6.62 8 1. 2 E-6 9.9E 6 3.3E 6 6.6E 8; 4.5E-7
3 5.9E 7 1.1 E 7 4.1 E 7 1.8E 6 3.3E 6 1.6E 5 2.3E 6 2.4 E-7 ! 5.3 E-7
4 ND 4.0E 7 1.4E 6 1.2E 6 1.4E 6 2.4E 5 3.0E-6: 3. 7 E-7 ' 1.6E 6-

! A7 1 2. 7 E-7 5.9E 8 2.4 E- 7 1SE6 1.9E 6 1.9E 5 1.8E 6i 5.be 7 ' 3.0E 7
]

2 2.7E 7 1.4E 6 8.6E 7 2.2E 7 1.5E 6 1.2E 5 4.6E 6 9.9E 7 ' 7.6Eo ;

3 1.8E 6 8.7E 7 6.7E 7 4.7E 7 3.9E 6' 1.3E 5 2.7E 6i 1.6 E-6 i 8.9E 7
4 ND -1.1 E 7 1. 3 E.6 0 1.1 E 6 2.3E 5 3.2E 6: 4.8 E-7 ' 1.7E 6

A-11 1 8.1 E 7 3.5E 7 3.1E 7 1.1 E 8 1.3E 6 = 1.6E 5 1. 6 E-6 i 2.3 E-7 ' 2.2E 7
2 1.6E 8 1.4E 6 7.6E 7 7.8E-8 1.2E 6 1.1 E 5 3.5E 6: 4. 5 E-8 ; 4.8E-7

| 3 ND 2.7E 7 4.3E-7 2.4E 6 3.1 E-6 1.2E 5 2.0C 6; 6.6E 81 4.3E-7
| 4 ND 2.7E 7 ' 1.0E 6 1. 8 E 7 8.5E-7 2.3E 5 1.7E 68 1.3 E-7 ' 1.1 E 6

A-12 1 - 1. 8 E- 7 9.7E 8 2.7E 7 1.1E-7 1.5E-6 1.8E 5 1. 7 E-6 e 1.1 E-7 '. 2.4E 7 !

2 -3. 9 E-7 -1.6E 6 ' 8.4E 7 9.4E 7 1.7 E-6 i 1.1 E-5 3.3E 6i 1.2 E-81 5.6E-7
3 'ND 4.4E 8 3.8E 7 2.5E 6 - 3.0E 61 7.3E 6 1.SE 61 4.4E 81 4.6E-7

| 4 ND 1.2 E-7 ' 1.0E 6 -6.5E 81 8. 7 E-7 ' 1.9E 5 1.7E 61 3.2 E-81 1.1 E-6 4

| A-13 1 -19E 7 5.7E 8; 2.6E-7 0' 1.3E 6i 2.0E 5 1.7E 61 0.0E + 0i 1. 9 E-7i

| 2 - 1.8E-7 ~ -1.6E 61 7.4E 7 ' 7.85.B: 1.3 E-6 i 9.0E-6 i 3.3E 61 3,5 E-71 5.8E-7.

3 ND 2.0E-7- 4.0E 7 ' -1.4E 6i 4.0E-61 8.7E 6 1.9E 61 8.7E 81 4.6 E-7
4 .ND 1.3E-7 1.0E-66 -1.2E 7 ' 8.5E-75 2.2E-5 1.6E 61 -9. 8 E-81 1.1 E-6

A-14 1 4.6E 8 1.5E 7 ' 3.6 E-7 ' 1.2 E-7 ) 1. 7 E-6 l 1. 8 E-5 2.0E-61 4.1 E 81 2. 5 E-7
<

2 IND -1.6E 6' 8.8E-7! 2.3E 71 1.6E-61 1.2E-5. 3.9E 61 6.4E 71 7.2E-7
3 1 6.9E 7 5.8 E-7 ' 5.6E-7 t -1.4E-61 5.0E 61 6.8 E-61 2.1 E 61 2.5E 6| 9.5 E-7|

!4 .ND 1.1 E 71 1.5 E-6 l 6.5E 71 1.4E 61 2.5E Si 3.4E 61 5.4E-71 1.8E 6
A-15 1 t -3.5 E-7 ' 2.8E 81 3. 3 E-71 3.9E-71 1.5E 61 1.9E 5, 2.9 E-61 -6.9E-81 2.1 E-7

2 i 2.8E 7 1.6E 6; 8.7E 7: 3.8E 8! 1.4E 6I 1.0E Si 4.0E-61 3.1 E-7 l 6.5E 7,

3 i 8. 8 E-7 ' 3.9E 7 ' 5.3E-71 2.1 E-61 4.0E 6i 1.5E 5l 2.4E 61 1.3E 81 5.5E 7
4 f ND 4.7E 71 1.6E-61 -2.1 E 7 ' 1.2E 61 2.6E Si 3.4E 61 1.3E 81 1. 5 E-6

: A-16 1 3.5E 8 -1.3E 8; 2.6E 7! -1.3E 7 ! 1.4E 61 1.9E-5, 1.8E-61 1.7E 71 2.3E 7
f

_2 -1.6E 7 ' -1.6E 6| 9.2E 7' 2.0E.61 1.9E 61 4. 7 E-6 i 4.1 E 61 4.0E 81 6.2E-7
3 1. 8 E-7 5.8E Bi 5.1 E4 ' 1.5E 7 ' 5.3E 61 1.0E Si 2.5 E-61 1.6E 71 5.2E 7,

i 4 'ND -5.1 E 81 1.4E 61 8.9E 7 4 1.5E 61 2.2E 5 3.4E 61 3.8E-81 1.6E-6

C-1
,
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APPENDIX D
1995 ENVIRONMENTAL GAMMA AND RADON MONITORING RESULTS|

Gamma Exposure Rates (mrem /ctr)
Station 1st Quarter }| 2nd Quarter [ 3rd Quarter 1 4th Quarter AVERAGE

| A1 28.9 +/- 0 8 27.8 +/- 0.9 28.0 +/- 0.9 23.7 +/- 0.9 27.1 +/- 0.9
A2 25.0 +/ 0 8 28.0 +/- 0 9 29.9 +/- 0.9 27.7 +/- 0 9 27.6 +/- 0.9
A3 36.1 +/- 0.9 29.4 +/- 0.9 27.0 +/- 0.9 34.3 +/- 0.8 31.7 +/ 0.9

' A5 33.7 +/- 0.8 33.0 +/- 0.9 32.6 +/- 0.9 32.5 +/- 0.9 33.0 +/- 0.9 ,

A6 31.9 +/- 0.8 32.8 +/- 0.9 31.2 +/- 0.9 32.0 +/- 0.9 31.9 +/- 0.9
A7 27.7 +/- 0.8 27.3 +/- 0.9 28.6 +/- 0.9 28.3 +/- 0.9 28.0 +/- 0.9
A11 30.6 +/- 0.8 30.3 +/- 0.9 29.9 +/- 0.9 28.3 +/- 0.9 29.8 +/- 0.9
A12 32.4 +/- 0.9 29 0 +/- 0.9 29.8 +/- 0.9 28.3 +/- 0.9 29.9 +/- 0.9
A13 29.4 +/- 0.9 28.2 +/- 0.9 26.4 +/- 0.9 25.5 +/- 0.8 27.4 +/- 0.9
A14 33.0 +/- 0.9 28.2 +/- 0.9 30.7 +/- 0.9 29 6 +/- 0.8 30 4 +/- 0.9
A16 21.7 +/- 0 8 21.1 +/- 0.9 19.5 +/- 0 9 21.8 +/- 0.9 21.0 +/- 0.9
B1 33.5 +/- 0.8 33.8 '/- 0.8 29.9 +/- 0.9 29.9 +/- 0.8 31.8 +/- 0.8
B2 23.0 +/- 0.9 23 0 +/ 0.9 23.4 +/ 0.9 27.2 +/- 0.9 24.1 +/- 0.9
TRAILER 23.9 +/- 0.9 21.3 +/- 0.9 21.1 +/- 0 9 27.3 +/- 0.9 23 4 +/- 0.9
SAMPLE C 50 2 +/- 0.9 91.1 +/- 0.9 117.3 +/- 0 8 95.7 +/- 0.9 88.G +/- 0.9
BA SHOP 18.6 +/ 0.9 19.0 +/- 0.9 16.1 +/- 0 9 16.8 +/- 0.9 17.6 +/ 0.9
MW OFFICE 20 8 +/- 0.9 21.7 +/- 0 9 25.4 +/- 0 9 22.6 +/- 0.9
MW TREAT 30.8 +/- 0.9 22.6 */. rs e 20.2 ,f. 0.9 24.5 +/- 0 9

,

Radon Concentrations (pCall)
Station _,1st Quarter il 2nd Quarter ! 3rd Quarter [ 4th Quarter AVERAGE

_

A-1 <2 <2 0.2 +/- 0.1 0.6 +/- 0.1 0.3 +/ 0.1.

A-2 0.3 +/- 0.1 0.2 +/- 0.1 0.4 +/- 01 0 7 +/- 01 0.4 +/- 0.1
A-3 <2 0.5 +/- 'O.1 0.7 +/- 0.1 1.1 +/ 0.1 0.6 +/ 0.1
A5 <2 0.2 +/- 0.1 0.2 +/ 0.1 0 8 +/- 0.1 0.4 +/ 0.1
A-6 <2 <2 <2 0 5 +/ 0.1 0.3 +/- 0.1
A-7 0.6 +/- 0.1 0.4 +/- 01 0.6 +/- 0.1 0.9 +/- 0.1 0.6 +/- 0.1
A-11 0.5 +/- 0.1 0.6 +/- 0.1 0.7 +/- 0.1 0.7 +/ 0.1 0.6 +/ 0.1
A-12 0.8 +/- 0.1 0.6 +/- 0.1 0.6 +/- 0.1 1.1 +/- 01 0.8 +/ 0.1
A-13 0 3 +/- 0.1 0.3 +/ 0.1 0.3 +/- 0.1 05 +/- 0.1 0.4 +/ 0.1
A 14 0.6 +/ 0.1 1.0 +/- 0.1 1.1 +/- 0.1 1.4 +/ 0.1 1.1 +/ 0.1
A-16 0.5 +/ 0.1 0.6 +/ 0.1 0.6 +/ 0.1 0.7 */- 0.1 0 6 +/- 0.1
81 < 2 +/- <2 0.4 +/- 0.1 | 0.7 +/ 0.1 0.4 +/- 0.1.

B2 0.5 +/- 0.1 0.6 +/- 0.1 0.6 +/- 0.1 0.7 +/- 0.1 0.6 +/- 0.1
TRAILER 0.9 +/ 0.1 0.7 +/- 0.1 0.2 +/- 0.1 0.5 +/- 0.1 0.6 +/- 0.1
SAMPLE C 1.5 +/- 0.2 0.7 +/- 0.3 0.6 +/- 0.3 1.7 +/- 0.3 1.1 +/- 0.3
BA SHOP 0.5 +/ 0.1 0.4 +/- 0.1 0.2 +/- 0.1 0.5 +/- 0.1 0.4 +/- 0.1
MW OFFICE 0.4 +/- 0.1 0.3 +/- 0.1 0.7 +/- 0.1 0.5 +/- 0.1
MW TREAT 0.4 +/- 0.1 0.5 +/- 0.1 0.9 +/- 0.1 0.6 +/- 0.1

1. STATIONS A1, A3, AS, A6, A11, A12, A13, AND A14 SURROUND RESTRICTED AREA.

2. STATIONS A2 AND A7 ARE LOCATED WITHIN OPERATIONAL RESTRICTED AREA.
3. Bl AND B2 ARE LOCATED APPROXIMATELY 1 MILE NORTH AND 1.5 MILES EAST

OF PROPERTY BOUNDRY.
4. " TRAILER"IS TAKEN AT THE SECURITY GUARD RESIDENCE TRAILER.
5. " SAMPLE C" IS TAKEN AT THE SAMPLE CONTROL ROOM.
6. "BA SHOP"IS TAKEN AT THE BROKEN ARROW MAINTENANCE AREA.
7. "MW OFFICE"!S TAKEN AT THE MIXED WASTE STORAGE BUILDING OFFICE.
8. "MW TREAT" IS TAKEN AT THE MIXED WASTE TREATMENT BUILDING.

D-1
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APPENDIX E
1995 SOIL SAMPLE RESULTS,

: RADIONUCLIDE CONCENTRATION (pCi/g)

1

STATION 2OTR TOT U TH 230 +/ 2o TH-232 i + / 2a
31 1 1 1.4 E+0 3.0E-11 9.0E-1 1 5.0E-11 1.1 E+0
31 i 2 1.9E+0 1.2E+0 i 8.0E-1 1 7.0E-11 7.0E 1
31 ! 3 1.6E+0 8.0E-11 7.0E-1 ! 3.0E-11 5.0E-1
31 : 4 1.7E+0 6.0E-1: 7.0E-1 1 5.0E 11 8.0E 1
32 i 1 2.3E+0 -4.0E-11 7.0E 1 -6.0E 1i 8.0E 1
32 2 2.6E+0 1_2 E+01 8.0E-1 2.0E-11 5.0E 1
32 3 2.1 E+0 1.5E+01 8.0E 1 1.0E 1' 5.0E-1.

32 4 2.1 E+0 1.0E+0 i 8.0E-1 1.2 E+0 i 9.0E 1
55 1 6.5E+0 1.8 E+0 ! 1.0E+0 i 4.0E 11 8.0E 1
55 2 2.5E+0 3.4 E+0 i 1.1 E+0 i 1.5 E+0 i 8.0E-1
55 3 3.1 E+0 4.3E+01 1.3E+0 1.6 E+0 i 9,0E-1

55 4 2.9E+0 3.8E+0i 1.3E+0 1.5 E+0 i 1.0E+0
A-11 1 1.9E+0 1. 9 E+ 0 ' 12E+0 8.0E 1: 1.1 E+0
A-11 2 1.5E+0 1. 7 E+0 - 3 OE 1 5.CE 1 5.0E-1
/ ;1 3 1.4 E+ 0 13E+0' 3.0E 1 8.0E-1 7.0E-1
A-11 4 1. 8 E+0 8.0E 1 7.0E-1 8.0E 1 8.0E-1
A-12 1 1.2E+0 1.0E+0 1.0E+0 0.0 E-0 : 1.0 E+0
A 12 2 1.6 E+0 1.7E+0 8.0E-1 1.4 E+0 8.0E-1
A-12 3 1.5E+0 1.2 E+0 8.0E-1 5.0E-1 6.0E-1
A-12 4 1.7E+ 0 S.0E-1 7.0E 1 6.0 E-1 ' 8.0E 1
A 13 1 1.4 E+0 1 2 E+0 - 1.1 E+0 2.0E 1 1.0E+ 0
A-13 2 1.SE+0 1.0 E+ 0 7.0E-1 6.0E 14 5.0E 1
A-13 3 12E+0 1.1 E+0 7.0E-1 3.0E 1, 5.0E-1
A-13 4 1. 5E+ 0 3.0E+0 1.1 E+ 0 2.0E-1 - 6.0E-1

A 1 2.5E+0 6.0E 1 9.0E-1 2.0E-1: 1,0E+ 0

A 2 2.0E-1 6.0E-1 5.0E-1 7.0E 1 5.0E 1'

A 3 1.5 E+0 1.2 E+ 0 : 5.0E-1 9.0E-1 : 5.0E-1
A 4 5.0E+0 1.0E+0 i 6.0E 1 1 4.4E+0i 1.2 E+0
B 1 2.1 E+0 L2E+0i 1.1 E+0 4.0E 1i 8.0E-1'

B 2 6.0E-1 4.0E-1i 4.0E-1 i 2.0E-1 : 3.0E-1 l

B 3 1.7E+0 6.0E-1 ; 2.0E 1 i 6.0E 11 2.0E-1
_ B 4 2.2E+0 1.6E+ 0 i 8.0E 1 1 1.7E+0i 8.0E-1

D 1 3.4 E+0 1.7E+ 0i 8.0E-1 I 6.6E+0i 1.5E+0
D 2 4.9E+0 3.4 E+0 i 1.1 E+0 1 4.1 E+0i 1.2E+0
D 3 4.4E+0 2.4 E+0 i 1.0E+0 1 5.9E+01 1.5 E+0
D 4 5.3E+0 41E+0i 1.2E+0 1 1.9E+11 3.0E+0

:A-VEHICLE DECON AREA I i 1

iB TRUCK STAGING AREA I I i

D. ROAD FROM POLLOVER TO CELL i
,

l

E-1
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APPENDIX E .

1995 SOIL SAMPLE RESULTS [
RADIONUCLIDE CONCENTRATION (pCilg) ,

i
I

.

,

!
.

!

$1 ATION !C7 RA 226 ( + t 2S AC-228 | + l- 2a B1212 | + / Jo 81214 + i 2e PB 212 i +f. 2a PB 214 + t 2a TL-208 4 d- 2e TH-234 + 7- 2n K-40 | * r 2a ?

^7~ '2 4 3E+0 2 7E-1 < 3 3E 1 < 5 7E-1 4 35+0 2 7E-1 92E-1 ' 1 BI-1 ~ 4 4E+0 2 6E i 4 2E-1 9 CE-2 < 17E+0
~ 9 6E*0' 14E*0< 41E 1 10E + 0 2 0E 1 5 2E 1 12E-1 9 0E-1 19E-1 3 0E 1 1 1E-1 < 17E+0ig 1 10E*0 2 0E-1 9 5E 1 ? 5E-1

1 ifT1 "1 SEG '

1

10 3 3 4E*o 2 3E-1 1CE*0 3 CE-1 8 6E-1 5 7E-1 3 4E*0 2 3E 1 8 6E-1 1 TE-1 3 SE A0 21E-1 3 4E-1 9 CE-2 < 2 5E*0

1Q 4 26E+0 1 GE 1 ~i'itib ~ 2 i$-1 " 7 4E-1 ' 3 6E-1 26E*0 1 GE-1 9 3E-1 13E-1 3 6E A6 2 2E-1 3 6E-1 9 CE-2 < 14E+0
~14E+1 14E+0

145Et 13E+0
7'

16 14E*0 1 OE 1 1CE*0 2 5E-1 < 7 2E-1 ~ i '45+6' 1 ss-1
~ 8 SE 1 1 SE 1 17E*0 2 4E-1 4 4E-1 10E-1 5 2E+0 ' 3 6E +0 t6E+t 1SE*010 |1 1SE+0 1 SE 1 1SE+0 3 2E-1 1SE*0 11E*0 1BE*0 18E 1

'ii ' j 2 ' 14E-1 '13E*0 16E-1 < 1 OE-1
'

3 15E*0 18E-1 StE*0 2 4E-1 8 9E-1 6 2E 1 15E*0 1 8E-1 8 6E-1 14E-1 15f*6 ~i'851
-

2 3E+0 16E*1 16E*C8 SE-1 < '

~ ie ' 4 14E+0 15E 1 10E*0 26E1 5 8E 1 4 0E-1 1'4E*0 15E-1 9 9E t 14E1 18$+0 ' ~ 2 65-1
-"395i 8 0$ ^2 2 21E+0 . 14E+1

14E*0' f
'

3 6s?i 8 0E-2 < 2 9E*0 16Est 14E *'

20 1 13E*0 15E 1 10E*0 2 5E-1 10E*0 6 6E 1 13E *0 15E 1 8 7E t 14E 1 12E*0 15E 1 < 14E-1 2 3E * 0 ~~21E*C 15E * 1 15E *0 i

12E 1 < ~2 CE +6
-"

17E+1

'

17E*1 1 FE *t- -13E*0 3 CE-1 < 17E*O 2 4E 1 8 TE 1 1 SE 1 17E*0 21E-1 41E-1
~16E-1

N 2 17E*6 2 4E 1
~

~14Esb ~ i SE-1
~ 6 GE 1 "

_17E*O 1 SE-1 91E-1
_ 13E-1 17E*0 2 0E-1 4 0E 1 9 0E-2 < 24E+0 ~ ~i 75+i 1 FE+0} [I

7561 1 SE-1 i9E*0 1 GE-1 4 SE 1 < i 35*20 3 17E*0 18E-1 <

18E *( |20 4 17E+0 1 GE-1 stE*0 2 5E-1 81E-1 4 0E-1 17E * 0 19E 1 11E*0

21 1 13E+0 4 0E 2 ~~9 6E-1 8 0E 2 10E+0 3 2E-1 13E*0 4 0E 2 7 0E 1 3 0E 2 13E*0 5 0E 2 3 4E 1 3 0E-2 6 9E 1 5 0E 1 13E * 1 41EM r

21 2 tSE+0 17E 1
' ~ 13EA 3 0E 1 'i 3E+0 7 7E-1 15E+0 17E 1 9 4E-1 14E-1 16E*0 19E-1 < 10E-1 < ~ 21E*0 16E*1 160*t ''

17E*1 16Ed i21 3 18E*0 19E-1 1'35*0 I 68-1 ~14E*0 ' 8 7E 1 18E*0 1 GE-1 10E*0 16E1 18E*6 13E 1 4781 '' 1 3E 1 E ' iis+b
~15E*1' 'i4E*0 !

21 4 13E*0 16E-1 9 5E-1 21E-1 4 4E-1 3 3E 1
_

~ i 3E*0 t6E-1
_

9 '0FI i 46 1 16E*0 21E-1 3 5E-1 8 CE-2 < 26E+0
'

1 11E*0 14E-1 12E*0 31E-1 1SE*0 7 3E-1 11F*n 1+E-1 12E-1 14E 1 12E*O 2 2E 1 12E-1 < 2OE+0 13E+1 1SE*0
. ~ 30 ^

'2 ' ~ II6E i 1 SE.1 12E+0 2 4t i "18E*0 9 6E 1 9 6E 1 1 SE-1 91E-1 13E 1 9 7E 1 ' i'8E-1
~- 4 2E-1

~ 1 OE-1 < 2 2E+0 12E+1 15E*03651I 30
30 3 11E*0 15E-1 13E * 0 3 2E-1 < 8 2E4 (1E*0 15E 1 8Et 13E 1 (1Ei0 15E-1 4 2E 1 9 0E-2 18E+0 10E *6 ' 'i 5s i 16E.0

l
30 4 1SE+0 1 9E-1 11E*0 2 3E-1 8 7E-1 33E1 iSE*0 19E 1 9 FE-1' 12E . 14E*0 2 CE i 3 eE 1 8 CE-2 < 2 7E+0 1 3E.1 1 4E * f:

,

31 1 8 SE 1 14E-1 e 2E 1 2 3E-1 < 6 2E-1 8 GE-1 14E 1 11E-1 13E 1 10E*0 14E 1 61E-1 10E-1 < 2 OE *0 12E*1 14E*0 ,'
!< 6 2E-1 71E 1 14E-1 6 2E 1 13E 1 7 2E-1 14E-1 < 7 GE-2 < 2DE+0 1 DE+1 14E*C

a 31 2' 71E-1 14E-1 8 2E-1 31E-i
31 3 10E+0 15E1 < 2 6E-1 < 7 4E-1

.

10E *0 15E-1 64F-1 12E 1 8 9E-1 15E1 3 4E-1 10E-1 < 14E*0 1 1E.1 12E *C *

~31~ ''4 12E+0 t 4E-1 12E+0 2 3E-1 ~8'5E4 ~ ' 3 5k-1 12E*0 14E 1 ice *0 14E i 1'4E*0 ~ i 95:i 4 OE-1 9 OE-2 < 3 4E+0 1SE*1 14E*C h

32 1 11E+0 1 SE.1 8 6E 1 2 3E-1 9 8E-1 8 4E 1 11E*0 1 SE 1 7 OE 1 14E 1 10E*0 14E 1 6 4E-1 11E1 < 2 2E*0 14E+1 14E *0
12E+1 14E*032 2 8 4E 1 14E1 1DE+0 3 IE 1 82E-1 8 OE 1 8 4E-1 14E-1 7 3E 1 13E 1 7 3E 1 14E-1 < 13E-1 < 1BE+0 .'

d+i i 4E*0 l
32 3 7 GE-1 '~14E-1 0 9E-1 3 OE 1 12E+0 ~. 6 SE-1 7 GE 1 14E-1 6 SE 1 12E 1 9 TE-1 14E-1 3 3E 1 9 DE-2 < 18E+0 13

32 4 iE-1 14E-1 9 3E-1 ' 2 7E 1 5 BE-1 41E-1 9 2E 1 14E-1 8 SE 1 14E 1 11E*0 1 6E-1 31E-1 8 CE-2 2 3E*0 ' 10E*0 14E*1 14E4 |

33 1 I Es 16E-1 12E*0 2 3E4 16E+0 8 4E 1 14E*0 16E-1 81E 1 13E 1 13E*0 19E-1 3 8E 1 10E-1 < 21E+0 14E+1 14Ed I

i 33 2 I 1 P .J' 1 SE 1 12E+0 2 3E4 1GE*0 7 GE 1 12E+0 1 BE 1 8 4E-1 13E-1 13E*0 17E 1 " 3 6E4 9 OE-2 < 1GE+0 . 14E+1 15E +0 t2

33 3 1 12E+6 1SE4 1CE+0 2 2E 1 < 5 GE4
.

{
12E+0 15E-1 7 TE4 13E4 13E+0 1 GE-1 3 7E-1 1 OE-1 < 1BE*0 14E+1 14E * 0 $

7 I ~' T 9 9E-1 16E1 96E4 1 SE-1 8 SE4 4 6E-1 9 SE 1 1 SE-1 8 SE-1 12E-1 12E *0 1 TE4 3 2E-1 7 CE-2 < 2 7E*0 14E+1 ' t 4E *t

34 1 11E*0 4 CE 2 11E*0 1 OE-1 11E*0 3 3E 1 11E*0 4 OE 2 8 OE-1 3 CE-2 12E+0 5 CE-2 3 3E 1 3 CE-2 6 3E 1 51E-1 13E + 1 4 tE * i

34 2 12E+0 16E-1 11E+0 2 6E-1 1SE+0 11E*0 12E*0 . 1 6E- 1 _ 9 DE-1 14E-1 13E+0 1 GE-1 3 BE 1 9 CE-2 < 2OE+0 16E*1 1SE*t

34 3 15E+0 17E1 11E+0 2 SE 1 14E+0 8 2E-1 1SE*0 17E-1 82E-1 14E-1 15E+0 16E-1 41E-1 1 1E-1 < 2OE+0 14E *1 13E+0- [

34 4 12E +0 17E-1 9 3E-1 2 2E 1 6 3E-1 4 2E-1 12E+0 17E 1 9 2E-1 13E 1 12E+0 1 SE 1 3 4E 1 9 CE-2 < 2 4E*0 14E*1 ' 14E+0j

!
<

I
?

!

!.
E-2 i

;

i
!
*

___m_ _ _ . _ _ _ _ _ _ _ _ _ _ - . _ _ . . _ . _ . . _ . _ ______..-___.__=.__.____.,.__-_--____m._z_____.__._________._____._.m_ _ _ _ . _______m.______,__ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ . _ _ _ _ _ . _ - _ _ _ _ . . _ _ _ _ _ _ _ __
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APPENDIX E
1995 SOIL SAMPLE RESULTS - [

RADIONUCLIDE CONCENTRATION (pCilg) !

SIMION OT RA-226 +#- 2a AC-228 + f- 2a Bi212 + t- 2a 81214 + #- 2a PB 212 * t- 2a PB-214 + t- 2a TL 208 6 + 6 2a T H-234 + t- 2a K-40 | + t- 2a
38 1 11E*O 1 SE 1 13E*0 2 SE t < 76E1 11E*O 1 SE 1 7 GE-1 1 4 E-1 12E*0 1 SE-1 4 1 E-1 1 OE-1 < 19E+0 13E+1 1SE*t
36 i ~iOE*b ^15E 1 Tif?6 ~ 5 0E i ~ T4E70' -' 9 3E-1 10E * 0 15E-1 9 0E 1 14E-1 10E*0 14E-1 < 14E 1 < 21E+0 14E+1 15EnI

~

36 3 12E+0 16E-1 14E*0 2 9E-1 12E*0 6 7E 1 12E*0 1'6E 1 9 8E-1 13E 1 12E+0 ~ fef 1 3 5E-1 9 CE-2 < 1GE*0 1SE*1 1 SEE
36 4 11E*0 16E-1 11E*0 2 SE 1 6 5E 1 ~4 BE 1 11E+0 1 SE-1 ' 8 OE 1 ~ '' t iI!1 ~1'55E0 1 Bi~1 3 8E-1 8 CE-2 < 14E+0 13E +1 14E*0

36E1 14E*0 9 4E-1 10E*0 15E-1 83E-1 14E-1 11E*0 19E 1 3 9E 1 10E 1 < 2 0E+0 14E+1 15Ed37 1 10E * 0 15E 1 -12E*0
^ 6 0E 2 9 6E i 2 0E 1 10E * 0 4 0E 2 8 2E 1 3 0E 2 11E+0 ' 4 0E 2

.

37 2 '10E*0 4 0E 2 9 8E'i ' 2 GE 2 75E-1 5 2E 1 15E + 1 3 ?E t<

37 4 13E*0 17E 1 8 SE-1 2 0E 1
-~14E+0 5 SE 1 13E*0 17E 1 91E-1 13E 1 12E*0 17E 1 3 7E-i ~9 OE-2 < ~ 1860

'

15$+1 14E*t37 3 13E * 0 17 E-1 14E*0 3 OE-1
~

~

,

8 3E'i ~ 5 dE-1 13E*0 17E-1 8 6E.I i 4E-1 i'3i+ 6 ~ 17s.1 '3451 7 di ~2 E ~ ~2 5s56 1as*1 14E *o-

3G 1 11E+0 16E1 12E*0 2 t!E 1 < 8 2E 1
~~

11E+0 16E t 8 SE-1 14E-1 12E+0 1 GE-1 44E1 1 1E-1 < 2 0E+0 1SE*1 16E4
38 2 9 6E-1 15E 1 9 TE-1 3 2E-1 4 7 9E-i 9 6E 't ' 1 SE-1 7 7E-1 14E1 ~ 9 5E-i ~17s i ~8 7s-2

~

< 17E+0 14E+1 16E R '<

30 3 12E+0 17E 1 13E+0 3 CE 1 7 060 ~ 6 2E 1 1'2E10 17E t 9 GE-1 13E-1 1'3E*0 i'75-1 41E 1 8 OE-2 < 22E+0 ~ 5s+i ~ ~14E 0 .1

30 4 ~ 1CE+0 13E 1 1OE*o 2 SE-1 < 41E-1 1 CE+0 13E-1 91E 1 14E 1 13E+0 18E 1 3 4E 1 1 1E-1 < 29E+0 14E+1 ~13E*d ;
39 I 11E*0 4 0E-2 91E-1 90E2 10E*0 3 5E-1 ItE*0 4 0E 2 6 4E 1 3 0E 2 1 1E *0 5 0E 2 3 3E 1 3 0E-2 < 52E-1 13E*1 4 7E M

36 i 1Ts*0* ~ i 4E 1 'i 1$i0'
~ 2 5E t 15E*0 7 9E 1 13E * 0 18E1 9 4E 1 13E-1 11E*0 i TE-t 3 4E-1 8 0E 2 < ~ ' 7b~ ' ' 14E 1 15E *r ! '2 A36 2 13E *0 18E ~ t 11E*0

2 45+0 15E*1 1*E+d
*

2 8E 1 71E 1 3 4E 1 11E*0 14E-t 8 SE 1 14E1 13E * 0 1 SE 1 3 7E-1 9 b -2
~

<

~ it'i 2 eE i
'

-8 7E 1'
~

12E*0 1 SE-1 8 6E t 14E-1 13E*0 2 CE 1 3 GE-1 12E-1 < 2 CE+0 13E+1 1 4E . 113E*0 3 4E-1 < 7 EE-140 1 12E*0 15E-1
-

40 3 9 4E 1 8 CE-2 11E*0 14E-1 T3E * 0
~ 6 1E-1 t iE*0''

8 OE 2 8 4E-1 7 CE 2 1tE*0 ' 8 6E 2 3 GE 1 6 OE-2 < 12E+0 14E+1 7 4E 1! -
45- 1 li+6 -~ f'6f t 9 16E-1 86E-1 14E1 12E*0 16E-1 S eE-1 1 1E-1 < 29E*0 14E+1 15EnJ

I5 7E 1 ' 9 4E-1

40 4 11E+0 15E 1 12E*0 2 7E-1 5 0E 1 3 8E-1 11E+0 15E-1 8 9E-1 11E-1 1 3E * b' ' i SE i 31E-1 9 0E-2 2 9E+0 2 5E+0 15E +1 14E+fd [

16EH] it1E*0 16E1 8 7E 1 14E-1 13E*0 16E-1 4 6E-1 14E-1 <- 18E*0 15E*1_ 5 9E-1
_7 7E 1

41 1 11E+0 16E-1 16E*0 3 2E-1 <

11E-1 < 13E+0
' ~ ~ ~'13E+1 1 SEnc,

41 3 12E+0 t SE 1 12E+0 2 6E 1 ~ i'7E+0
~

1 DE*0 15E-1 8 SE 1 13E-t 11E*0 17E-141 2 1CE*0 1 SE 1 12E+0 3 4E-1 13E+0
^ 8 3E 1 12E+0 1 SE 1 91E-1 14E1

~ 14E+d i 7E-1 2 bel 1 9 OE-2 < 2 2E+0 14E*1 14E*E $

<

! " 2'OsA6 1 SEA 1 13E E I13E+0 '17s-1 3 BE-1 ~ 8 OE ? <

41 4 11E+0 1 SE 1 ~ idEsb f 05'i
'

~ 51E i ~ 3 8E-1 11E*C 15E-1 9 7E 1 14E 1
~

c2 1 13E*0 16E-1 s3E*0 3 GE-1 < 6 6E 1 13E*0 16E 1 7901 1 =S i
-

13E*0 1 SE-1 3 3E 1 12E-1 < 2 CE+0 14E+1 14E+t
'

~~ ~ d2-~
~2 1 tE+0 4 OE-2 9'8t' i' ~ 8 05~2 < 2 OE 1 11E*0 4 OE-2 8 3E 1 3 OE-2 10E*0 4 OE-2 < 2 CE 2 < 4 5E-1 14E+1
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APPENDIX G ~

ANNUAL 11e.(2) SAMPLES
(TAKEf4 AT 300 METER ttJIERVALS ALONG Tite 8 COMPASS DIRECTIOPJS }

(pCvg)

OtRECitON DtsiANCE Toias u Th-230 el- 2 s ih232 *f- 2 a Pa> 210 *t 2 a Ac 228 *s- 2 n th 2 t2 *s-2n Ra 226 *t 2 e Pt> 212 *s- 2 o Pt>214 *s- 2 e IF208 *F 2 a
E O 23 18 09 06 06 26 07 13 03 10 04 14 02 to 01 16 02 04 01

y0 12 03 08 04 11 01 10 01 13 02 04 01
gm 25 1 07 14 08 12 04 12 03 05 03 10 01 09 01 13 02 04 Of
yn 12 03 06 04 to of to 01 12 02 04 01

INO t1 03 08 04 11 01 09 01 12 02 03 -01
ggo 11 02 06 04 to 08 08 01 12 02 03 01

4 ,, a 18 at OF 05 06 12 04 *03 15 07 13 02 07 02 16 04 05 02
yo 14 03 07 04 11 01 10 01 14 02 04 01
gag to 02 12 04 11 02 10 02 43 02 04 0t
go C9 03 07 04 13 02 10 01 15 02 04 01

ixo 11 03 07 03 11 01 09 Ot 13 02 03 01

iwo 12 03 07 04 11 01 to 01 14 02 04 Ot

tot- 0 24 19 09 09 07 29 07 12 03_ ;05 00 15 02 11 02 18 02 04 Of
yo 24 16 08 12 08 24 07 to 03 06 03 09 01 06 01 C -4 01 03 01

sm <03 05 04 11 02 to 02 14 02 03 01
go 11 03 05 04 12 02 09 01 13 02 04 Ot

.
gxo 50 03 07 04 to 01 08 01 12 02 03 Ot

' '

gyo 08 03 06 04 06 01 06 01 07 02 02 01

e4w 0 31 03 05 Os 11 01 09 01 13 02 03 01
ym 12 03 07 04 10 01 09 01 14- 02 < 01
gm 13 04 09 04 11 09 to 01 13 02 04 01

%O 10 03 <04 00 to 01 09 01 13 02 04 01

1200 10 01 07 01 11 00 09 00 12 01 03 0C
,$on 13 03 08 04 11 On to 01 14 02 04 01

5 0 12 02 08 ^3 12 02 09 01 15 02 04 01

go 09 02 06 04 to 01 09 01 13 02 03 Of
go 11 01 06 on 12 00 09 00 13 01 03 OC
go 13 03_ 06 04 to 01 09 01 13 02 04 01

1200 12 03 08 04 t1 01 10 01 14 02 04 0t

1500 12 03 <05 00 1 01 09 Of 13 02 04 01

db 0 13 03 08 04 12 01 11 01 13 02 04 01

yo 13 03 05 04 42 02 10 01 14 02 04 01

600 12 02 05 04 to 01 09 01 12 02 04 01
'

gg 12 02 =05 00 12 01 10 01 to 02 04 -01

gge 14 03 to 05 12 02 09 01 13 02 04 01

i$og 07 02 04 02 07 01 05 01 07 01 < 00

SW G 11 02 08 04 13 02 10 01 14 02 04 01

yo 403 06 04 12 01 to 01 13 02 03 01

go 14 03 12 04 13 02 to 01 13 02 03 01

EO 12 03 08- 04 12 02 to 01 14 02 03 01

1200 12 03 06 04 11 01 11 01 13 02 04 01

two 11 03 07 03 11 01 09 01 13 02 03 01

W G 11 03 07 04 12 02 10 02 14 02 04 Of

yo 12 03 08 04 12 02 11 01 14 02 04 01
11 02 09 04 13 01 10 01 13 02 04 01go

wo 12 03 06 04 11 02 10 01 13 02 04 01

gge 12 03 07 03 11 01 to 01 14 02 04 01

1500 12 03 08 04 12 01 09 01 13 02 04 01
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s16o Wiley Post Way, salt Lake Cny, Utah 84116, (801) s32 223o, FAX (801) 328 3381

PROJECT MEMOIW4DUM

TO: George Hellstrom - Envirocare of Utah, Inc.
Loren Morton - Utah Division of Radiation Control po7E8sf

FROM: Stan Plaisier - Bingham Environmental, Inc. g'
Nadian Rich - Bingham Environmental, Inc. ,s o

a 1.A, St R =,

DATE: January 4,1996 ' IS ( b
.

'

>

O. 5237 #).
k

,

% d Ed* /
SUBJECT: Results of 4th Quaner of 1995 Groundwater Sampling

LARW and Ile.(2) Comphance Monitor Wells
Groundwater Quality Discharge Pemdt No. UGW450005
Envirocare LARW and 11e.(2) Disposal Facility
South Clive, Utah

i

!

INTRODUCTION

Provided with this project memorandum are the results of the 4th Quarter of 1995 compliance
groundwater and pore water monitoring performed in October 1995 at the Envirocare of Utah, Inc.
(Em-irocare) LARW and 11e.(2) Disposal Cells located in South Clive, Utah. In addition, we have
surnmarized the groundwater elevatierts, freshwater equivalent heads, specific gravity data and total i

anions and cations. We have a!so provided a resiew of the sampling activities, a summary of the data

validation and compared the results to the revised Ground Water Protection Levels (GWPL).

FIELD ACTIVITIES

Groundwater Sampling

Bingham Environmental. Inc. (Bingham) and Envirocare personnel performed groundwater sampling
of the 21 LARW and Ile.(2) monitor wells, identi6ed on Figure 1. Eleven of these wells, identified

as 1-2-30, GW-16R. GW 20, GW-22, GW-23, GW-24, GW-25, GW-29, GW-56R, GW-63 and GW-

64 are designated as compliance monitoring wells for the LARW Disposal Cell. Monitor wells GW-
,

19A, GW-20, GW-24, GW 25, GW-26, GW-27, GW-28, GW-29, GW-36, GW-37, GW 38, GW-57,

|
GW-58, GW-60 and GW-63 are designated as point of compliance wells for the lle.(2) Disposal

|
Cells. Monitor wells GW 20, GW-24, GW-25, GW-29 and GW 63 serve as compliance wells for

both Opusr.! zeas. The 4th quarter of 1995 groundwater sampling was performed between October
9 and October 12,1995. The sampling team consisted of Kent Malmquist from Bingham and JefT

Low from Envirocare.

|

Bingham Ermrornmoual, iv. -1 January 4,1996
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Based on discussions with the sampling team and review of the field data sheets it appears that the

sampling event was performed according to the requirements outlined in the Ground Water
Monitoring Quality Assurance (GWMQA) Plan. Sampling activities and measurements were
documented on field data sheets and chain of pustody forms which are provided in Attachment 1.

Groundwater samples designated for chemical analyses were hand delivered to American West

Analytical Laboratories (AWAL) located in Salt Lake City, Utah and groundwater samples coIIected
for radiological analyses were shipped via UPS to Barringer Laboratories, Inc. (Barringe~r) located in

| Golden, Colorado.
.

Water Level Measurements

Groundwater level measurements were obtained during the sampling event prior to sampling each

monitor well to determine groundwater flow directions. These measurements have been converted

to groundwater elevations and freshwater equivalent heads and are summarized in Table 1. The
freshwater equivalent heads have been determined based on the mean specific gravity values provided
in Table 2 which are based on specific gravity measurements obtained between December 1991 and

May 1993. A freshwater equivalent head potenticmetric map has been developed for the shallow,
unconfined quifer and is provided as Figure 1.

Trie direction of flow and gradient below the LARW Disposal Cell is 1 aerally toward the east and
nonheast. The direction of flow and gradient below the 1le.(2) Dispo: H Cells is quite variable but

Deappears to radiate from localized mounding in the general area of GW-37 and GW-38.
groundwater elevation in GW-37 decreased 1.36 feet in the three month period between July and
October 1995 while overall the water table appeared to drop about 0.5 feet.

Specific Gravity Testinz

Specific gravity values were determined from samples c,btained during the 4th quarter groundwater
sampling event and have been summanzed in Table 2. Most of the well samples exhibited very
similar specific gravity values when compared to three previous sampling events.

_uetion Lysimeter SamplineS

Suction lysimeter SL 1 was activated be applying a vacuum of 18 inches of mercury on October 23,
1995. The vacuum was maintained for 26.25 hours at which time approximately 450 ml of water

were recovered. Suction lysimeters SL-2 and SL-3 were sampled on October 25,1995 by applying
a vacuum of 17 and 14 inches of mercury respectively. The vacuum was maintained for 22.5 and

3.75 hours on SL 2 and SL-3 respectively. Approximately 350 ml of water were recovered from SL-

2 and 300 ml of water were recovered from SL-3.

|
De water samples were submitted to AWAL for dissolved metal analysis. A summary of the

J

lysimeter and moisture block monitoring activities and laboratory results are provided in Table 6 and;

the field notes and laboratory data sheets are provided in Attachment I and 2, respectively.
|

January 4,1996
Bingham Em&onmnual, Inc. -2
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I
Field OA/OC Samples .

|
;

Trio Blanks ' Envirocare used tnp blanks throughout the sampling event to monitor the potential for
-

(
.

|
-

cross contaminatfon during sampling, storage and shipment of the samples. He tnp blanks were -
i

j analyzed for volatile and semi-volatile organic compounds and carbon-14.
L

f
Field Duolicates - Envirocare collected one 6 eld duplicate sample for the October 1995 sampling

!
event. He Seld duplicate sample was arbitrarily obtained from MW-63, a monitor well which

l produces adequate volumes of water. De duplicate sample and identification has been summarized

in Table 3.
'

t
i

DATA VALIDATION

The analytical data generated during the 4th quarter of 1995 compliance sampling event has been
L

| reviewed and evaluated for quality, accuracy and precision according to EPA data validation general

guidelines and requirements set fonh in the GWMQA Plan. In general, the data passes the QC review .

'

and can be used as reliable data. Some of the data has been Dagged with qualifiers which typically |
|

| designate the value as an estimate or rejects the data The following qualifiers have been used in this |

rehew-

|
Re reported value is qualified because the associated field duplicate! JFD -

sample analysis controllimits were exceeded.

UJ The parameter was analyzed for, but was not' detected. The-

associated value is an estimate and may be inaccurate or imprecise. ,

|

J ne associated value is an estimated quantity.-

He 4th quarter of 1995 laboratory andysis reports are provided in Attachment 2. He inorganic and
radiologic results have been summarized on Table 5. Laboratory Quality Assurance / Quality Control

|

documentation is provided in Attachment 3.

Chemical Analyses -Inorvanic
,

i

L Methods and Detection Limits - All chemical results met the detection limit requirements of the
^

GWMQA Plan. All methods used in the chemical analyses of the 4th quaner of 1995 sampling events

are EPA approved methods.

Holdine Times - All applicable holding times for the chemical analyses were met. Holding time

! information has been summarized in Table 4.
l
F

i

j

h
i

January 4,15
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a

;

l+

Initial and Continuine Calibration - Initial calibration dernonstrates that the instrument is capable of

acceptable performance at the begmning of the analysis run, and continuing calibration verification

documents that the initial calibration is still valid.
|

All initial and continuing calibration criteria were met for the chemical analyses.' |
'

!

| )|:
|

Laboratory Blanks - The asses - nt of blank analysis results is to determine the existence and ;
.

| magnitude of contanunation prob, ns.,-

i

No contanunants were detected in the laboratory blanks for chemical analyses.
E

'

.ICP Interference Check Samt)le - The ICP Interference Check Sample (ICS) verifies the laboratory's

inter-element and background correction factors.

|

| All applicable ICS criteria were met for the chemical analyses.

!

|
Field Doolicates - Field duplicate analysis can provide the means to monitor the performance of the

laboratory's precision. Precision is a measu,c os the reproducibility of the data. For irwrganic an
;

| orgaruc parameters precision is calculated ac relative percent difference (RPD) as follows:

( -D)
| RPD = , ;99

(S-D)/2
|

|

|

Where.
Sample Result !S =

Duplicate ResultD =

|
.

The acceptance entens is defined as using a control limit of +/- 20% for the RPD for sample values |
> 5 times the laboratory detection limit (LDL). If the sample values are less than 5 times the LDL a

!

controllimit of +/ the LDL shall be used. ,

a

If field duplicate analysis results for a particular analyte fall outside the control windows of +/- 20%
or +/ LDL, which ever is appropriate, the results for that analpe in all other samples associated with

that laboratory set should be flagged as estimated. i

'

i

It should be noted that field QA/QC samples should not be the basis of acceptmg or rejectmg data,

but rather as additional evidence in support cf the conclusions arrived at by a review of the total data ;

package. Actions taken as a result of duplicate sample analysis must be weighed carefully since it.
may be difficult to determine if poor precision is a result of sample non homogeneity, method defects

or laboratory technique. In general, the results of duplicate analysis should be used to support
;

; conclusions drawn about the quality of the data rather than as a basis for these conclusions.

!
:

Bingham Endronmnual. inc. t. January 4.1996
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!

All field duplicate results were within acceptable limits with the exception of arsenic in duplicate
j

sample comparison GW-63/GW-70, Laboratory Set # 23999 (AWAL). De. associated results have
been flagged "JFD" as estimated.

I

i
Matrix Soike Saninie Analvsis - ne matrix spiked sample analysis is to provide"mformation about *
the effect of the sample matrix on the digestion and measurement methodology.l'

!

|
Alllaboratory matrix spike recovery results were within acceptable limits with the exception ofleadj

j

in laboratory sets 23989,23999,24011,24019,24111, and 24124 and selenium in laboratory sets
| . 24111 and 24124. All associated results have been Dagged UJ or J accordingly.'

ICP Serial Dilution - ne serial dilution determines whether significant physical or chemical|

f
interferences exist due to sample matrix.

]

Analyte concentrations were not high enough (> 50 time IDL) to apply ICP serial dilution criteria.
|

Ion Balance -De ion balance for all inorganic laboratory results were within +/-10 % A summary

of total anions and cations for each sample in provided m fable 7.
,

i

|

Chemical Analysis - Oreanie
|

Review of the organic laboratory results indicates that none of the constituents were observed to be
above the laboratory detection limits.

Methods and Detection Limits - All organic results met the detection limit requirements of the
GWMQA Platt All methods used in the organic analyses of the 4th quarter of 1995 sampling event

! are EPA approved methods.
i

Holdine Times - All applicable holding times for the semi-volatile and volatile organic analyses were -
|

met.
i

( Laboratorv OA/OC - All GC/MS instrument performance check, initial calibration , and continuing
!

calibration QC criteria were met. All System Monitoring Compounds (Surrogate Spikes) recoveries
!

I were within acceptable control limits.

Matrix Soike Samole Anahsis - Laboratory matrix spike and duplicate matrix spike recovery results
>

! .

|.
were witidn acceptable limits with the exception of 2-4 Dinitrotoluene in laboratory sets 23989,|

f 23999,24011, and 24019 which exhibited slightly high recoveries. No qualification of the data is
;
'

l

necessary as the target compound was not detected in the samples.

| Laboratorv Blanks - De assessment of blank analysis results is to determine the existence and

. magnitude of contanunation problems.
i

e

r

January 4, !996
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Action regarding unsuitable blank results depends on the circumstances and origin of the blank. 4

Positive sample results should be reported unless the concentration of the compound in the sample (
is less than or equal to 10 times (10x) the amount in any blank for the common volatile laboratory !

contaminants, or 5 times (5x) the amount for other volatile target compounds. When this criteria is (
satisfied it is typical to t.levate the sample quantitation limit to the concentration found in the sample. |

No contanunants were detected in the Method Blanks or Laboratory Blanks. |

I I

Trio Blanks - No contammants were detected in the trip blank.

Field Duplicates - All field duplicate results met the acceptance criteria.

I
'

Radiological Analyses
1
|

Methods and Detection Limits - All of the detection limits achieved in the analyses were at or below

the required detection limit outlined in the current approved GWMQA Plan.

Holdine Times - All applicable holding times for the radiological analyses were met. Holding time
)information has been provided in Table +

Trio Blanks - De trip blank results are withm acceptable limits.

Field Duplicates - For radiochemistrv parameters, precision is measured by the replicate error ratio

(RER) which is calculated as follows:
1

(S-D)g,
(2af 0 )2

I

Where:
Sample ValueI S =

Duplicate ValueD =

Sample Error at 95% Confidence Intenal20 =
3

Duplicate Error at 95% Confidence Inten al20 =
0

All RER values s 1.0 which are within acceptable limits. If the RER for a particular nuclide is |

calculated to be grcater than 1.0, the results for that nuclide in all other samples associated with that

laboratory set should be flagged as estimated. |
[

All field duplicate results were found to be within the acceptable limits.

GROUNDWATER PROTECTION LEVELS

ne Division of Water Quality (DWQ) establisiied groundwater protection levels (GWPL) and non-
;
' compliance status criteria for the LARW and lle.(2) compliance monitor wells in a modified

Groundwater Quality Discharge Permit (Permit) which was adopted November 1,1994. The 4th
,

quarter of 1995 groundwater sampling results have been compared to these GWPL for regulatory

Bingham Environmnual, Inc. 6 January 4,1996
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!

compliance status. In addition, adopted NRC background concentrations for 11e.(2) compliance
monitor wells that are regulated by the NRC for radiologic constituents were also compared to the
analytical results. Wells which are regulated by the DWQ and the NRC indicate both GWPL and
NRC Background levels.

Division of Water Ouality GWPL |
'

Molvbdenum -Review ~of the 4th quarter of 1995 groundwater sampling data iridicates that
molybdenum exceeded the GWPL in sixteen monitor wells. Compliance determinations, however,
are to be established for molybdenum by utilizing trend analysis (or other methods) specified in Part
I.G l(c) of the Permit. 'Ihe basis for this approach, as outlined in Part I.1.11 of the Permit, is to allow
Emirocare a one year period, after issuance of the modified Permit, to obt in additional background

- groundwater quality data for molybdenum, which is free from potential bias due to corrosion and
leachmg of stahdess steel pumps. The stainless steel pumps were replaced with inert PVC pumps in

(- All groundwater quality data obtained for molybdenum previous to May 1994 wasMay 1994.
considered biased by the DRC and therefore was not used to determine background conditions or to(

establish GWPL. After review of the this new data, submitted in November,1995, the Executive
Secretarv may re-open the Permit to modify GWPL for molybdenum.

TDS - The TDS concentration in GW 38 exceeded the GWPL during the 4th quarter of 1995
groundwater sa'mpling event. The TDS concentration in GW-38 has now exceeded the GWPL for
four consecutive sampling events. TDS in GW-38 remains in out of-compliance status as defined

. under Part I.G.!(b) of the Permit. As stated before there is evidence that the increased levels of.TDS
in GW-38 may be associated with fluctuations in groundwater levels or mounding in the general ares

;

|of GW-37 and GW-38 which apparently affects the TDS concentrations. This was illustrated in
|Figure 2 of the October 31,1994 submittal of the 3rd quarter of 1994 groundwater sampling event,'

| where TDS concentrations versus groundwater elevations were plotted between June 1992 and July
Envirocare has received approval from the NRC to abandon, and remove as points of1994.

compliance, mordtoring wells GW 36, GW-37, and GW-38. Envirocare currently has a petition
pending with the Disision of Radiation Control (DRC) for the abandonment of GW-36, GW 37, and!

GW-38.

Summanzed in the following table are LARW morutor wells which have constituents exceeding the

revised GWPL:
,

EXCEEDANCE OF REVISED GWPL FOR LARW MONITOR WELLS -

WELLS IN EXCEEDANCE OF REVISED GWPL 1CONSTITUENTS

GW 19A.20.23.24.25.26f.7.28.29.36.37.38.57.58.60.63Molybdenum
j

GW-38TDS

:
,

8

( _

Jarmary ,19964
7Bingham Environmemal, Inc.

Project No. 20!%11
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NRC Backcround Concentrations

He uraniumNRC background concentrations were exceeded in two lle.(2) monitor wells.
concentration in monitor well GW 58 of 0.0361 milligrams per liter slightly exceeded the NRC

background concentration of 0.036 milligrams per liter. He thorium 230 concentration in monitor'
well GW-60 of 0.4+/-0.6 picocuries per liter may have exceeded the NRC background concentration |
of 0.0 picocuries per liter. Monitor wells GW-58 and GW-60 were resampled as required by the |

~

NRC.

l

LYSLMETER RESULTS

Review of the laboratory results of the pore water obtained from the three suction lysimeters indicate |

the detection of arsenic, barium molybdenum, nickel, and zinc. All concentrations of these |'

constituents are similar or below concentrations detected in the groundwater.
.

CONCLUSIONS AND RECOMMENDATIONS
.

The field and laboratory data meets the regements of the GWMQA Plan and all rcsults abo' e
laboratory detection limits which have not been rejected are acceptable in determining groundwater i

quality of the shallow, unconfined aquifer.
,
'

De direction of groundwater Cow in the area of the LARW Disposal Cell appem to be generally
toward the east and northeast. The direction of groundwater flow in the area of the 11e.(2) Disposal'

Cells appears to radiate from localized mounding in the general area of GW-37.

It is our conclusion that wells with molybdenum concentrations in exceedance of the revised GWPL

are due to the fact that molybdenum naturally occurs in the groundwater undemeath the Envirocare
site above the GWPL established by the DWQ. The GWPL should therefore be modified based on

one year of additional background groundwater quality data submitted with the memorandum
|

covering 4th quarter of 1995 LARW/l1e.(2) sampling.
1

The exceedance of the GWPL for TDS in GW-38 is probably due to fluctuations in groundwater
levels or mounding in the general area of GW-37 and GW-38. He GWPL was probably based on
TDS concentrations which were much lower during the accelerated sampling period than during the

:

present compliance monitoring.

Monitor wells GW 58 and GW-60 were resampled as required by the NRC as both had constituents

exceeding backgroud levels.

January 4,1996
Bingham Environmnual. inc. -8-

Project No. 2019411
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'TABLE 1

l
FRESHWATER EQUIVALENT HEADS

SOUTH CLIVE SITE -

1

ENVIROCARE OF UTAH l

l

Grdwir Freshwater Grdwir Freshwater Grdwir Freshunter Grdwir Freshwater
| WELL Surface Equivalent Surface Equivalent Surface Equivalent Surface Equivalent

| ID # Elevadon Elevation Elevation Elevation Elevation Elevation Elevadon Elevation

| (feet) (feet) (feet) (feet) (feet) (feet) (feet) (feet) l

January (23 27) 1995 Aoni (3-6) 1995 Julv (17-21) 1995 October (9-12 ) 1995

GW-16R 4249.09 4249.18 4249.23 | 4249.32 4249 30 4249.39 4249.16 4249.25

GW-19 A | 4249.79 4249.93 4249 62 4249.76 4249.65 4249.79 4249.70 4249.84 |
GW-20 | 4250.5 42!0.62 4250.S3 4250.96 425151 4251 66 4251.36 | 4251.51 |

GW-22 l 4249.35 4249.44 | 4249 64 4249.73 4249 71 4249 S1 4249.50 4249 59 | Ii

GW 23 | 4249.88 4249 S9 | 4250.23 4250.25 J250.31 I 4250.33 4250.09 4250.10 l

GW-24 | 4250.54 4250.60 | 4251.13 4251 21 4251.29 | 4251.37 4250.81 4250.87 I

_G W-25 | 425012 4250.26 | 4250 20 | 4250 34 4250 52 l 4250.67 4250.59 4250.75 |

GW-26 | 4249 33 | 4249 35 | 4249 34 | 4249 .'6 | 4249 40 | J249 42 4249.44 4249.47 I

| GW-27 I 424S " | 424903 | 4248 91 | 4249 00 | 424S 9 | 4249 03 | 4249 00 4249.09 I

GW-2 S I 4249 69 | 4:49 82 l 4:49 56 | 4249 69 ! 4249 S0 l 4249 94 | 4249 89 | 4250.03 i
G W-29 I 4250 44 j 4250 49 | 4250 55 | 4250 60 | 4250 S6 | 4250 92 | 425104 | 4251.11 |

GW-36 i 4251 24 l 4251.40 l 4:51.41 | 4251 58 | 4252.23 I 4252 42 | 4252.19 | 4252.38 I
,

GW-37 | 4252 42 I 4:52 66 | 4253 27 | 4253.53 | 4255 69 I 4256 03 4254 33 I 4254.63 I
GW-3S | 4251.84 | 4251.97 ! 2254 52 | 4254 73 | 4254.45 | 4254 66 4253.21 | 4253 3S I

,

GW-56R | 4249.18 | 4249 23 | 4249 32 | 4249.82 | 4249 44 | 4249 54 I 4249.31 | 4249.41 i !

GW-57 I 4249.47 | 4249 59 I 4249.20 | 424931 | 4249 35 | 4249 46 | 4249.48 | 4249.60 |
GW58 | 4250 01 | 4250 16 | 4250 01 | 4:50.16 4250 12 | 4250 2S 4250.27 | 4250.43 I !

'

|DH 59 | NA I NA l NA | NA NA | NA NA | NA |

| GW-60 I 4250.49 | 4250 53 | 42505S I 4250.63 4251 00 | 425106 4251.26 | 4251.33 |

DH-62 | NA | NA I NA | NA NA | NA NA | NA |

GW-63 | 4250 S2 | 4250 95 | 4250 SS I 4251 02 4251 22 4251.37 4251 50 I 4251 65 |
'

GW-64 I 4249 48 | 4249 51 l 4249 58 I 4249 62 | 4:49.73 4249 77 4249 6S | 4249.72 I
'

l-2-30 | 4249 35 | 4249 42 l 4249 47 | 4249.54 | 4249 61 | 4249 68 4249.50 | 4249.57 I

tri9H
,

:

!

!
!
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TABLE 2

SUMMARY OF SPECIFIC GRAVITY DATA
LARW AND 11e.(2) QUARTERLY GROUNDWATER SAMPLING

|
i
' Average 1st Quaner 2nd Quaner 3rd Quaner 4th Quaner

Well Specific Gravity Sampling Event Sampling Event Sampling Event Sampling Event

! ID# (Dec. '91 - May '93) Jan. (23 27) 1995 Apr. (3-6) 1995 July (17-21) 1995 Oct. (913) 1995

GW 16R 1.0292 1.0302 1.0300 1.0280 1.0301

GW-19A 1.0353 1.0382 1.0370 1.0360 1.0380

GW 20 1.0337 1.0337 1.0330 1.0330 1.0321

f GW 22 1.0306 1.0322 1.0310 1.0300 1.0311

| GW-23 1.0304 1.0322 1.0310 1.0310 1.0313

GW 24 1.0338 | 1.0347 1.0330 1.0310 1.0330
f
| GW 25 1.0338 | 1.0362 1.0353 1 1.0360 1.0351

f GW 26 1.0341 1.0352 l 1.0343 1.0340 1.0339

f GW 27 1.0302 1.0332 l 1.0322 i 1.0310 | 1.0330 |

| GW-23 1.0314 | 1.0322 | 1.0320 | 1.0310 1.0313 |

| G\V 29 1.0346 | 1.0352 | 1.0340 1 1.0340 1.0340 |

GW 36 1.0299 | 1.0292 | 1.0283 l 1.0280 1.0281 |

! GW 37 1.0330 | 1.0337 | 1.0330 | 1.0310 1.0339 |

GW-33 1.0273 | 1.0347 | 1.0300 l 1.0300 1.0330 |l
;

| GW-56R 1.0287 | 1.0312 l 1.0310 | 1.0290 1.0307 |

GW 57 1.0306 | 1.0312 l 1.0310 | 1.0210 1.0300 (

GW 53 1.0235 | 1.0292 | 1.0280 | 1.0270 1.02SO I

f
GW-60 1.0299 | 1.0297 | 1.0290 | 1.0270 | 1.0280 l

GW-63 1.0266 | 1.0282 | 1.0280 l 1.0270 | 1.0268 |
.

GW-64 NA | 1.0247 | 1.0240 | 1.0220 1.0238 |

l 2-30 1.0236 | 1.0247 |_ l.0240 | 1.0220 1.0235 |

locos $

|

!

!

|

.

!
| ,

'

!

!

i
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TABLE 4

HOLDING TBIES -

LARW AND 11e-(2) QUARTERLY SAMPLING|

l OCTOBER 1995

LAB SET WELLS DATE DATE TYPE OF HOLDING DATE NO. OF DAYS

NUMBER IKCLUDED SAMPLED RECEIVED ANALYSIS TIME ANALYZED ELAPSED

~ 23989 G5 '-25,26,27 10/09/95 10/10/95 Metals 6 months 10/19 10/20 10 11

57,:,3 TOX, TOC 28 days 10/17, 10/20 8,11

TDS 7 days 10/13 4 :

Others 14 days 10/17-10/23 8 14

Others 28 days 10/16-10/19 7 10

VOC 14 days 10/17-10/18 S9
i
.

Semi VOC 7,40 days 10/16, 10/23 7,14

953591 10/17/95 Radiologics 6 months 10/25-11/17 16 39

23999 GW-60,63,70.19 10/10/95 10/11/95 Metals 6 months 10/19-10/20 9-10 |

24,3S.37 TOX, TOC 2S days 10/17, 10/26 7. ' O I

TT3 7 days 10/13 3 !

|
Others 14 days 10/17 10/23 7-13 I

! !Others 23 days 10/16-10/19 69

VOC 14 days la"7 8 1

Semi-VOC 7,40 days 10/12, 10/20 2,10 | |

| 10/17/95 Radiologies 6 months 10/25 11/17 15 33 I
'

953591

24011 GW 16R.22.56R 10/1!!95 10!!2/95 Metals 6 months 10/19 10/20 S9 |
'

64.29,1-2 _'0 TOX, TOC 28 days 10/17, 10/20 6, 9 i

I

TDS 7 days 10/13 2

Others 14 days 10/17 10/23 6-12
| I i

Others 23 days l' 76-10/19 5-8

VOC 14 days 10/17 6

Semi-VOC 7,40 days 10/16, 10/23 5,12
|;

| 953591 10/17/95 Radiologics 6 months 10/25 11/17 14-37 :

! 24019 GW-2 3,20,28,36 10/12/95 10/12/95 Metals 6 months 10/19-10/20 78

Trip Blank TOX, TOC 28 days 10/17, 10/20 5, S

TDS 7 days 10/13 1 i

| '

! Others 14 days 10/17-10/23 5 11

Others 28 days 10/16-10/19 47

VOC 14 days 10/17 5

|

Semi VOC 7,40 days 10/16, 10/23 4,11'
|

[ 953591 10/17/95 Radiologics 6 months 10/25 11/17 13-36

24111 SL-1 l 10/24/95 | 10/24/95 | Metals | 6 months 10/25 11/01 18 j
24124 SL 2.3 | 10/25/95 | 10/25/95 | Metals | 6 months 10/30 11/1 J-} !

12/18/95
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TABLE 5.-

SUMMARY OF WATER QUALITY DATA
LARW/lle.(2) Compliance Monitor Wells -

(in mg/l unless noted otherwise )
Well Identification: GW-19A Page 1 of 2

PARAMETERS SAMPLING DATE -

GWPL 1st Quarter 2nd Quarter 3rd Quarter 4th Quarter
(12695) (4-4-95) (7-19 95) (10 10 95)DISSOLVED METALST , ' >

Arsenic 0.05 0.02 0.022 0.031 (0.0221JFD
Barium 2.0 <0.002 <0.002 <0.002 <0.002

|
Bervilium 0.004 <0.004 <0.004 <0.004 <0.004

| Cadmium 0.005 <0.004 <0.004 <0.004 <0.004
i Chromium 0.1 <0.005 (0.005 <0.005 <0.005

Copper 1.3 <0.005 <0.005 <0.005 <0.005
Lead 0.015 <0.005 <0.005 (<0.0051UJ (<0.0051UJ
Mercury 0.002 <0.0002 <0.0002 <0.0002 <0.0002
Molybdenum 0 04 > 0.'4 a 0.'4 00.5 t.0.44

Nickel I 0.15 <0.01 <0.01 <0.01 <0.01

Selenium I 0 051 <0.005 <0.005 (<0.0051UJ <0.005
Silver 1 0.11 <0.005 <0.005 <0.005 <0.005
Zine i 5 01 !<0 0021JFD <00021 <0.002 <0.002
ANIONS- | | 1 |

Bicarbonate i I 160 150 160 160:

Carbonate i I <10 <10 <10 <10

Chloride i I 23000 25000 24000 25000

Sulfate | I 6500' 70001 6300 6300

| CATIONS | | |

Calcium I I S10 7801 790 S301

Macnesium i i 1200' 12001 1200 1200

Potassium | I 4S0- 4801 470 490

Sodium I I 16000 160001 16000 170g
OTHER CHEMISTRIES | | | |

Cyanide 1 0 02I <0 005 <0.005 <0 005 <0.005

Fluoride 1 5 Sl 4.2 4.6 5.1 53 |

Fluorine as Fluoride i i 1.2' l.1 1.1 1.0

Nitrate i l (<0 0llIFD <0.01 <0.01 0.02

Nitrates (NO3-N + NO2 N) I 101 (<0 01IJFD <0 01 <0.01 0.02

Total Dissolved Solids 1 550221 52000 51000 52000 $2000 ;

Conductidtv (umhevem) I 1 53000 56000 57000 53000
'pH l 6.5 8.51 7.5 '6- 7.4 7.6.

ORGANICS L l |

Total Oreanic Carbon (TOC) i 3 51 <10 < l .0 < l .0 < l .0

Total Oreanic Halocens rTOX) 1 0.005) <0.005 <0.005 <0.005 <0.005

FIELD MEASURFMENTS 1 I

pH l | 7.42 7.38' 7.35 7.35

Conductivity (umhos/cm) I i 76000 75600 70200 71800
,

Temocrature (Deg. C) | I 12 3 13.9 13.6 49_J

Shaded areas indicate s alues above GWPL. !
!
1<

: I

!

!

a

I

:
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| TABLE 5
-

! SUMMARY OF WATER QUALITY DATA

|
LARW/11e.(2) Compliance Monitor Wells

(in pCill un! css noted othenvise )

WellIdentifiestion: GW-19A
Page 2 of 2

PARAMETERS SAMPLING DATE*

NRC ist Ouarter 2nd Quarter 3rd Quarter 4th Quaner j

DISSOLVED RADIOLOGICS" (12695) (4-4 95) (7-19-95) (10 10-95) |
j Gross Alpha 11+/-3 12+/-3 7.1+/ 2.3 8.2+/-3.0

i Gross Beta 560+/ 352 515+/-270 467+/-230 594+/ 456

Total Uranium (me/l) 0.0051 [0.0021]ED 0.0014 0.0017 0.0022

Carbon-14 9+/-l4 6+/-26 -4 +/-18 11+/ 22

Iodine-129 2.1+/1.3 -0.3 +/-0.6 14 +/-6 -0.5+/-0 7

Neptuniam-237 -0.2 +/-0.5 -0.2+/-0.4 0.1 +/-0.5 -0. 2 +/-0.5

Potassium-40 392+/ 83 472+/-73 431+/ 75 392+/-67

Radium 226 (Ra 226+22S) 3. 0.1+/-0 4 0.1 +/-0.5 0. 7 +/-0.4 0.1 +/-0.2 , )

Radium 228 0.9+/-0.4 1.0+/-0 4 1.0+/44 0.8+/ 0.4

Strontium-90 ll.3+/ l.5}ED 0 5 +/-l .3 0 9+/-l .9 2.3/ 7.81

Technetium-99 2.5+/ 7.3 0.7 +/-7.8 13 +/-16 ' 3 +/15l

Thorium 230 | 2 29 0 4+/-0 5 0 0+/43 0 3 +/-0.9 0.2+/ 0 6|

Thorium 232 1 0.00! -03+/07 -0.1 +/-0.21 10+/-0 91 -0.1+/ 0 6|

.

,

!

,

,- w -- _
_

--
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TABLE 5
|

t SUMMARY OF WATER QUALITY DATA
LARW/11c.(2) Compliance Monitor Wells -

(in mg/l unless noted otherwise)
Page 1 of 2

Wel11dentification: GW-20

PARAMETERS SAMPLING DATE .

1

GWPL 1st Quarter 2nd Quaner 3rd Quarter 4th Quarter

DISSOLVED METALS (12495) (4-6-95) (7 18-95) (10 12 95)
,

Arsenic 0.05 0.03 0.024 0.034 0.021 -

Barium 2.0 <0.002 <0.002 <0.002 <0.002

Beryllium 0.004 <0.004 <0.004 <0.004 <0.004

Cadmium 0.005 <0.004 <0.004 <0.004 <0.004

Chromium 0.1 <0.005 <0.005 <0.005 <0.005

Copper i 1.3 <0.005 <0.005 <0.005 <0.005 ;

Lead | 0.015 <0.005 <0.005 (<0.0051UJ [<0.0051UJ !

Mercurv | 0.002' <0.0002 <0.0002 <0.0002 <0.00021

' 0.11 -0.10 i0.16 : 0.13I
Moivbdenum i 0 04 -

Nickel I 0.15 <0.01 <0 01 <0.01 <0.011

Selenium j 0.05 <0.005 <0.005 <0.005 <0.0031

Silver 1 0.11 <0.00 5 <0 005 <0.005 <0.005)

Zinc 1 5 01 <0 002 <0.002 <0.002 <0.0021

ANIONS I i i i

Bicarbonate | | 210| 2001 220 200I
,

Carbonate | I <10 <101 <10 <101'

Chloride t | 23000 230001 23000 23000I

Sulfate i I 4300 43001 4300 35001

| CATIONS I | | I

ICalcium I | 410 4001 410 4301

IMaenesium i I 690 6801 670 7001

! Potassium | | 500 5501 520 5401

iSodium | I 15000 150001 15000 16000l

|OTH ER CliEMISTRIES I I I i

Cyanide 1 0 021 <0.005 <0005 <0.005 <0.005I

Flouride 1 4.1 I 3 3.1 3.7 3.9 | |

! Fluorine as Fluonde | I 0.S 0.71 0.8 0.7 i

INitrate i I 0.17 <0.01 <0.01 0.27i

Nitrates (NO3-N + NO2 N) I 101 0.17 <0 01 ' <0.01 0.27I

Totti Dissolved Solids I $52951 47000 47000 46000 450001

Conductintv (umhes'cm) 1 I 51000 56000 56000 500001

pH (units) I 6.585l 7.5 7.6 7.5 7.6I

| ORGANICS . 1 I {

frotal Oreanic Carben (TOC) I 2.31 < l .0 <10 < l .0 < 1.01

Total Oreanic Halotens (TOX) 1 0 005I <0.005 <0.005 <0.005 <0.005I
i

FIELD MEASUREMENTS I I

.pH (units) I i 7.43 7.42 7.42 7.41 | |

Conductivirv (umhes/em) | I 67200 70600 74600 70000I

fremperature (Dec. C) | | 12.1 13.3 14.0 12.3 |

|
| Shaded areas indica:e values abos e GWPL.

!
|
;

l
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TABLE 5.

SUMMARY OF WATER QUALITY DATA
LARW/11e.(2) Compliance Monitor Wells ,

(in pCi/l unless noted othernIse )
Pace 2 of 2 !

WellIdentification: GW-20
SAMPLING DATE

PARAMEERS
GWPL /NRC ist Quaner 2nd Quaner 3rd Quarter 4th Quaner

DISSOLVED RADIOLOGICS !"
(12495) (4-6 95) (7-18 95) (10-12-95)

51 13+/-3 17+/-3 23 +/-4 23 +/-4

f
Gross Alpha

796 347+/ 190* 746+/ 333 412+/-227 503+/ 377

| Gross Beta

Totai Uranium (mc/1) 0.02 II / 0.013 f0.00901JFD 0.0130 0.0043 0.0091
'

2133 0+/ 20 10+/ 18 9+/-23 17+/ 24
Carbon-14

4.4 -3.6+/ l .7 -0.2+/ 3.8 2.S+/-2.4 -0.8+/ 0.7
fodine-129

8 0.1 +/-0.6 0.4 +/-0.5 0.0+/-0.5 -0.2+/ 0.5 i

666 493+/-62 50 l +/-79 516+/ 86 50l +/-78 !Nepturdum 237

Potassium-40

Radium 226 (Ra 226+228) 5. 1.0+/ 0 6 0.6+/-0.5 1.8+/4 7 0.6 +/45

2.3+/ 0 5 1.6 +/-0.5 1.7 +/-0.6 1.6+/ 0.5|,

l Radium-228
8 (0 9+/ l.3}JFD -0.3 +/-l .1 0.0 +/-l .2 3.1+/ 3.4|

Strontium 90
S00 4.7+/ 7.6 4 S+/-8 0 11 +/-17 24 +/-19l

Tecimetium-99
5 / 1.04 0.1 +/-0.8 -0.1 +/-0 2' -0.1 + /-0.6 0.3 +/-0 6{

Thorium 230
Thorium-232 | 5/00| -0 3 +/-0 S -0.1 +/-0 2 -0 6+/-0.6 -0.1+/-0 6|

* Re analyzed
.

I

|

l

,
1

!
!

!

!

i

|
|
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TABLE 5

SUMMARY OF WATER QUALITY DATA
LARW/lIc.(2) Compliance Monitor Wells .

(in mg/l unless noted othenvise )
Page 1 of 2

Wellidentification: GW 24
SAMPLING D ATE*

PARAMETERS
GWPL 1st Ouarter 2nd Quarter 3rd Quarter 4th Quarter

DISSOLVED METALS am (1 25-95) (4-6-95) (7 20-95) (10 10-95)

0.05 0.021 0.018 0.027 (0.0211FD
Arsenic

2.0 <0.002 0.005 <0.002 <0.002
Barium
Bervilium 0.004 <0.004 <0.004 <0.004 <0.004

Cadmium 0.005 <0.004 <0.004 <0.004 <0.004

Chromium 0.1 <0.005 <0.005 <0.005 <0.005

1.3 <0.005 <0.005 <0.005 <0.005
Copper

Lead 0.015 <0.005 <0.005 (<0.0051UJ (<0.0051UJ

Mercury 0 002 <0.0002 <0.0002 <0.0002 <0.0002

0.041' :. 0.12 LD.ll !0.15 0.14i"

Molybdenum

|
Nickel 0.15' <0.01 <0.01 <0.01 <0.01

( Selenium 0 05 <0.005 <0.005 (<0.0051UJ <0.005

0.11 <0.005 <0.0051- <0.005 <0.0051

( Silver
l Zinc | 5.01 0.012 <0.002; <0.002 <0.002

ANIONS I I I

B%arbonate | I 220 2201 230 2201

Carbonate I i <10 <10i <10 <101

Chloride | I 24000 240001 23000 23000(

Sulfate i I 4500 45001 4100 43001

CATIONS - | 1 l |

Calcium I I 440 4201 430 4501

Maenesium I | 690 6701 670 7101

Potassium i 1 510 $201 520 5401

i Sodium i i 16000 150001 16000 160001(

OTHER CHEMISTRIES i i i i

Cyanide i 0 021 <0.005 <0.0051 <0.005 <0.0051

Fluoride 1 4 01 3.1 31 3.5 3.5 i

Fluorine as Fluoride i I 0.8 0 31 0.8 0.71

Nitrate i I 0.11 [0 lJ11FD 0.12 0.19I

Nitrates (NO3 N + NO2 N) 101 0.11 (0.14 HFD 0.12 0.191 |

Total Dissolved Solids 50S611 47000 47000i 47000 460001

Conductisity (umhoslem) l 53000 56000! 53000 51000!

pH (units) 6.53.5l 7.5 76- 7.5 7.6 i

ORGANICS. 1
I

Total Oreanic Carbon riOC) 2.51 < l .0 <l 0 < l .0 <l 0

Total Oreanic Halorens frOX) 0 005I <0.005 <0.005 . <0.005 <0.005 j

I

FIELD MEASUREMENIS - |

7.38 7.36 7.42 7.38 |
pH (units)

| Conductivity (umhos/cm) | 70300 69200 67600 68600 i

|

[ Temperature (Deg C) I i 11.7 13.2 14 1 13.8

Shaded areas indicate salues abos e GWPL

!

:

I
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TABLE 5'

SISSIARY OF WATER QUALITY DATA.

LARWille.(2) ?ompliance Monitor Wells
*

(in pCi/l unless noted otherwise )
Pace 2 o(2

WellIdentificatiom GW 24 SAMPLING DAU!
PARAME4 tRS

.

GWPL / NRC lst Quarter 2nd Quarter 3rd Quaner 4th Quaher
'

(12595) (4-6 95) (7-20-95) (10 10-95)

DISSOLVED RADIOLOGICS a
46 36+/-5 39+/5 31+/-4 30+/-5

980 666+/-354 527+/ 328 567+/-294 756+/-421Gross Aloha

0.0207/0.02 [0.015411FD Fi' %M0:0208 0.0175 0.0155Gross Beta

Total Uranium (me/1)
2133 -6+/ 20 8+/-24 8+/ 22 14 +/-18

I 1.5+/-l .6 -0.7+/ 0.7 1.3 +/-0.6 -0.9+/ l.2Carbon 14

Iodine 129
8 0.1+/ 0.5 -0.2+/ 0.6 0.1 +/-0.6 -0.2+/ 0.5

Neptunium-237
625 442+/-60 469+/-8 5 432+/ 81 499+/-77

Potassium 40
(Ra 226+228) 5 1.6+/ 0.7 1.5 +/-0.8 1.3 +/ l .0 1.0+/-0.6

Radium 226
2.6+/ 0.6 2.0+/ 0.5 2.7 +/-0.6 2.6+/ 0.6

3 II.0+i-1.2)JFD -0.2+/- l .2 0.6+/ l.6 1.2+/ l.3Radium 228

Strontium 90
800 5.0+/ 8.2 3 2+/-9.5 17+/ 17 16+/17

Technetium 99
$ /1.76 | -0 5 + /,-0.7 -0.1 +/-0.2 -0.4 + /-0.9 0.1+/-0.4

Thorium 232 l 5/0 01 01 < 0 8 J -0.1 +/-0.2 -1.2+/-0.9 l 0 0+/ 0.4{Thorium 230 ,

Shaded areas indicate ulues abos e GW7L or NRC background 'es els.

!

|
|
|

!
;
,

e

_.
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TABLE 5 |
'

SUMMARY OF WATER QUALITY DATA
LARW/11e-(2) Compliance Monitor Wells

,

(in rng/l unless noted otherwise)

Wellidenttlication: GW 25 Page I cf 2

PARAMETERS SAMPLING DATE*

GWPL lst Quaner 2nd Quaner ' 3rd Quaner 4th Quaner

DISSOLVED METALSP.Un . (1 23-95) (4-3-95) (7-17 95) (10995)
Arsenic 0.106 0.082 0.09 0.088 (0.10lJFD

Barium 2.0 <0.002 0.008 <0.002 <0.002

Beryllium 0.004 <0.004 <0.004 <0.004 <0.004

Cadmium 0.005 <0.004 <0.004 <0.004 <0.004

0.1 <0.005 <0.005 <0.005 <0.005
| Chromium *

! .
Cooper 1.3 <0.005 <0.005 <0.005 <0.005

Lead 0.015 <0.005 <0.005 (<0.0051UJ (<0 0051U11

Mercury 0.002 <0.0002 <0.0002 <0.0002 <0.0002

:0.13 .0.20 m 0.17,

| Mohbdenum 0.04 L t. 0.13 >

Nickel O.15- <0.01 <0.01 <0.01 <0.01'

Selenium 0.05' <0.005 <0.005 (<0 0051UJ <0 005

Silver 1 0.1 <0.005 <0 005i <0.005 <0.0051

Zine 1 5.0 | <0 002 <0.002 <0 002 <0.002 i

ANIONS L . I I l

| Bicarbonate i | 190 2001 200 2001

Carbonate I i <10 <101 <10 <101'

Chloride I i 24000- 24000| 24000 240001

ISulfate i I 5000 50001 5300 50001

CATIONS - 1 I I |

Calcium i I $20 5201 530 5401

Maenesium I l 870 8901 870 8801

Potassium | I 550 5901 590 610

Sodium I l 17000 16000i 16000 17000|

OTH ER CHEMISTRIES l 1 | | I

Cranide I 0.021 <0.005 <0 0051 <0.005 <0.0051
'

Fluoride I 44l 3.5 3 SI 4.3 4.31

! 0.9 0 91 1.0 09IFluorine as Fluonde I

Nitrate 1 0.09 0 09| 0.08 0.I1 |

%'itrates (NO3.N + NO2.N) I 10; 0.09 0.09 | 0.0S 0. I 1 1

Total Dissolved Solids 1 521931 51000 490001 50000 510001

Conductivity (umhos/cm) i I 54000 580001 61000 56000I

pH (units) 6.5-8.5 7.5 7.61 7.4 7.5

k)RGANICS J
Total Organic Carbon (TOC) 2.9 < l .0 <l.0 | < l .0 < l .0

Total Oreanic Halocens (TOX) 1 0.005 <0.005 <0.0051 <0.005 <0.005, ,

"

'

FIELD MEASUREMENIS '| I |
.

pH (units) I 7.40 7.341 7.36 7.35

Conductivity (umhos/cm) | | 73200 72000' 72800 46600

ITemperature (Deg. C) | I i1.6 12.3 13.5 13.2 |

f Shaded areas indicate values above GWPL.

i
,
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TABLE S
' SUMMARY OF WATER QUALITY DATA

LARW/11c.(2) Compliance Monitor Wells ,

(in mg/l unless noted otherwisc )
Pace 1 of 2

WellIdentification: GW 26
SAMPLING DATE*

PARAMETERS
GWPL lst Quaner 2nd Quaner 3rd Quaner 4th Quaner

DISSOLVED METALSimWs (1-23-95) (4-3 95) (7-17 95) (10995)

Arsenic 0.200 0.17 0.18 0.17 10.1411FD

Barium 2.0 <0.002 0.005 <0.002 <0.002

Bervilium 0.004 <0.004 <0.004 <0.004 <0.004

Cadmium 0.005 <0.004 <0.004 <0.004 <0.004

Chromium 0.1 <0.005 <0.005 <0.005 <0.005

Copper 1.3 <0.005 <0.005 <0.005 <0.005

Lead 0.015 <0.005 <0.005 (<0.0051UJ (<0.0051UJ

Mercury 0.002 <0.0002 <0.0002 <0.0002 <0.0002

Mol' bdenum 0 04. 0:43 !0.39 . :0.46 :0.45

Nickel 0.15 <0 01 <0.01 <0.01 <0.01

Selenium 0.05 <0.005 <0.005 (<0.0051UJ <0.005 l

Silver 1 0.1 <0.005 <0.00 5 <0.005 <0.0051

Zinc ! 50 0 014 <0.002 i <0 002 <0.002|

ANIONS . I i j

Bicarbonate i 110 1101 120 1101

Carbonate | | <10' <10 <10 <101

23000 2J000 23000 23000i
Chloride i '

Sulfate 1 55001 5900 5300' 53001

CATIONS - { l i I

Calcium i I 6201 590i 610 620i|
'

Maenesium | | 930' 910 910 9201

Potassium I 1 500 510 $20 $20|

Sodium I 16000 15000 15000 160001

l'

OTHER CHEMISTRIES' |

Cyanide 0 021 <0 005 <0.005 <0.005 <0.005i

fluoride i 4 81 3.5 3.7 4.3 4.31

Muorine as Fluonde | |- 1.0 0.9 0.8 0.7|

Nitrate I 1 0 56 0.9' O.76 0.34

Nitrates (NO3 N + NO2 N) I 10 0.36 0.9 0.76 0.34

Total Dissolved Solids I 55630 48000 48000 46000 460001

Conductivity (umhos'em) | 52000 56000 58000 530001

rH (units) 6 5 8.51 75 7.6 7.4 7.5i

! ORGANICS -
Total Organic Carbon (TOC) 2.6 < l .0 < l .0 < l .0 < l .0

Total Organic Halocens (TOX) 0.005i <0.005 <0 005 <0.005 <0.005|

! FIELD MEASUREMENTS I

f pH (units) f 7.59 7.50 7.55 7.54 |

| Conductivity (umhos/cm) 70300 67000 70300 44700

{ Temperature (Dec. C) i 11.4 13.5 15.4 13.5 ,

i

Shaded areas indicate values above GWPL.

!
l

t

:

I
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TABLE 5
SUMMARY OF WATER QUALITY DATA

LARW/11e.(2) Compliance Monitor Wells
-

(in pCill unless noted otherwise )
Pace 2 of 2

WellIdentification: GW-26
SAMPLING DATE

PARAMETERS
NRC lst Quarter 2nd Quaner 3rd Quarter 4th Qua'rter

DISSOLVED RADIOLOGICS" (12395) (4 3-95) (71795) (10995)
41 +/-4 41+/ 5 43+/ 5 39+/ 5

Gross Alpha
600+/ 359 543 +/-494 162+/ 223 257+/ 341

Gross Beta
0.033 (0.02741FD 0.0270 0.0169 0.0228

Total Uranium (me/l)
4 +/ 12 8+/ 21 15+/-16 -12 +/-19

Carbon-14
-0.2+/ 1.3 0.0+/-0.7 5.9+/-2.7 - 1.1 +/-0.6

fodine 129
0.2+/ 0.5 0.1 +/-0. 4 0.1+/-0.5 0.3+/-0.8_

Neptunium-237
398+/-61 490+/-62 520+/-81 483+/ 71

Potassium-40 -

Radium-226 (Ra 226+228) 4 l 0 8+/ 0.7 0 8+/-0.9 0.5+/-0.4 1.0+/-0.4

1.7+/-0 6 1.7 +/-0.5 1.6+/-0.6 1.9+/-0.6
Radium 228

10 5+/ l.01FD 0.4 +/ l.1 1.2 +/-1.4 3.9 + /-4.1
Strontium-90

2]+/ 7.5 -03 +/-7.8 6+/-13 12+/ 16'
Technetium-99

Thorium 230 1 571 0.5+/0.7 -0.1 +/-0.2 0.7+/ 0.9 0.1+/-0 4

0 001 -0 6+/-0 9 -0.1 +/ 0.2 -0 6+/-0.6 0.0+/-0 3|
7honum-232 l

_

\
i

|

I

|
|

|
,

l

!

!
.
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TABLE 5

SUMMARY OF WATER QUALITY DATA
LARW/11c.(2) Compliance Monitor Wells

(in mg/l unless noted otherwisc )
Page 1 of 2

WellIdentification: GW-27
SAMPLING DATE

PARAMETERS
GWPL 1st Quarter 2nd Quarter 3rd Quarter 4th Quaner

DISSOLVED' METALS % (1 23 95) (4-3-95) (71795) (10-9-95)

Arsenic U.057 0.051 0.049 0.057 [0.0491IFD

Barium 2.0 <0.002 0.00S <0.002 <0.002

Beryllium 0.004 <0.004 <0.004 <0.004 <0.004

Cadmium 0.005 <0.004 <0.004 <0.004 <0.004 f

Chromium 0.1 <0.005 <0.005 <0.005 <0.005 }

Copper 1.3 <0.005 <0.005 <0.005 <0.005

0.015 <0.005 <0.005 l<0.00510] [<0.0051UJ
, Lead
Mercury 0.002 <0.0002 <0.0002 <0.0002 <0.0002 |

Molybdenum 0.04' O.38 0.4 - 0.47 : 0.17

Nickel 0.15 <C .01 <0.01 <0 01 <0.01

Selenium 0 051 <0.005 <0.005 (<0 0051UJ <0.005 l

Silver 0.11 <0 005- <0 005 <0.005 <0.005 |

,2inc 5.0 I y ~4 <0 002 <0.002 <0.002 |

I
ANIONS I

1601 170 1604
Bicarbonale i I j
Carbonate l I <10- <10| <10 <10i

Chloride t I 22000 22000l 22000 230001

Sulfate i I 4800 53001 5500 50001
j

CATIONS ~ { f

' Calcium i I $40 540 560 SS01

Maenesium I i S60 SSO SSO 900I

fotassium I i 490 510 520 5301

ISodium | | 14000 140001 14000 150001 .

!OTHER C11EMISTRIES | 1 ( l

Cranide 1 0.021 <0 005 <0 0051 <0.005 <0.005 l

Fluoride i 4 SI 3.3 3.7 ' 4.4 3.6 l

Fluorine as Fluonde 1 i 1.1 1.0 1.0 0.9

Nitrate i 1 0 06 0.06 0.03 0.1

Nitrates (NO3-N + NO2-N) I 101 0,06 0.06 0 03 0.l'

Total Dissolved Solids I $24311 45000 45000' 46000 50000

Conductivity (umhos/cm) l I 50000 54000 56000 52000

pH (units) 6 5-S.51 7.5 7.6 7.5 7.5 |

|
ORGANICSi |

Total Orcanic Carbon (TOC) 2 St < l .0 < l .0 < l .0 < l .0l

Total Oreanic Halorens (TOX) 0 005I <0.005 <0.005 <0.005 <0.005

FIELD MEASUREMENTS
SH funits) 7.48 7.35 7.46 7.48I

Conductivity fumhos/cm) I I 67200 69700 69700 68400T

Temperature (Dec C) I i 11.6 13.4 15 6 13 5 . ;

Shaded areas indicate values abos e GWPL.

,
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TABLE 5 !
*

SUhBTARY OF WATER QUALITY DATA
LARW/11e.(2) Compliance Monitor Wells

,

(in pCi/l unless noted otherwise )
Pace 2 of 2Well!dentification: GW 27

SAMPLING DATEPARAMETERS
NRC ist Quaner 2nd Quaner - 3rd Quaner 4th Quarter

DISSOLVED RADIOLOGICS ! (1-23 95) (4-3 95) (71795) (10995)

Gross Aloha 16+/ 3 24 +/-4 20+/-4 18 +/-4

Gross Beta 415+/ 349 572+/ 329 232+/-124 388+/ 338

Total Uranium (mg/l) 0.027 (0.01001JFD 0.0130 0.0121 0.0133

-4 +/ 16 3 +/-23 2+/ 20 14+/ 23
Carbon 14

lodine-129 2.7+/-1.4 1.1 +/-0.7 -6.2+/ 3.2 -0.4+/-0 6

Neptunium 237 1.7 +/-0.9 -0.4 +/-0.6 1.4 +/-0.9 0.1+/ 0.6

Potassium-40 544+/105 588+/ 73 514+/ 85 522+/ 66

Radium-226 (Ra 226+22S) 3. 0.1 +/-0.4 0.3 +/-0.7 0.8 +/-0.5 0.1 +/-0.3

Radium 228 1.1+/45 13+/-0.5 1.4 +/-0. 5 1.4+/ 0.5

Strontium 90 (0.0+/ l.4]JFD 0.6 +/-l .1 1.6+/1.4 1.5 +/-2.6

Technetium 99 6 2+/-7.6 1.0+/ 7 6 2+/ l4 15+/16

Thorium 230 1 4 62| -0.4 +/ 0.7 -0.1 +/-0.2 0.5 +/-0.5 0.2+/ 0.5

Thorium 232 1 0 001 0 S+/-0 8 | 0.1 +/-0. 4 -0.3 +/ 0.7' -01+/ 0 3

i

I

1

|

|

|
|
!

i

4

!

.. - --
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TABLE 5
SUMMARY OF WATER QUALITY DATA
LARW/lle.(2) Compliance Monitor Wells ;.

'

(in mg/l unless noted otherwise )

WellIdentification: GW-28 Pace 1 of2 i
I

| PARAMETERS SAMPLING DATE*

'

|_
GWPL 1st Quarter 2nd Quarter - 3rd Quarter 4th Quader

(12395) (4-3 95) (7-17 95) (10 12-95) ;DISSOLVED AIETALSS -

Arsenic 0.076 0.064 0.066 0.07 0.048 i

Barium 2.0 <0.002 0.004 <0.002 <0.002 ,

Beryllium 0.004 <0.004 <0.004 <0.004 <0.004 i

| Cadmium 1 0.005 <0.004 <0.004 <0.004 <0.004

| Chromium - | 0.1 <0.005 <0.005 <0.005 <0.005 !

| Copper I 1.3 <0.005 <0.005 <0.005 <0.005

Lead 1 0.015 <0.005 <0.005 (<0.00510J [<0.0051UJ |'

Mercury I 0.002 <0.0002 <0.0002 <0.0002 <0.00021

Molybdenum I 0.04 -0.13 1 0.19 ;0.25 0.22

! Nickel ( 0.I5 - <0.01 <0.01 <0.01 <0.01

Selenium 1 0.05 <0.005 <0.005 [<0.0051UJ <0.00 5 ,

,

Silver 1 0.1 <0.005 <0 005 <0.005 <0.0051
'

Zine 1 5.0 <0.002 <0.002 <0.002 <0.0021

ANIONS : I i

E ! carbonate i 150 150 160 140

| Carbonate I <10 <10 - < 10 <101 ;
*

| Chloride ! I 21000 22000 22000 23000I

l Sulfate I l 4300 4400 4800 38001

CATIONS I I |

Calcium 1 I 420 410 420 4401 i

Maenesium I
I 690 700 680 710'

Potassium I 470 500 490 520 ;

i Sodium i 14000 14000 14000 150001

OTHER CI1EMISTRIES I | |

Cyanide 1 0 021 <0 005 <0.005 <0.005 <0.005

Fluoride I 4.2 3 3.4 4.0 4

, Fluorine as Fluonde i 1.1 0.9 1.0 0.9 !

| Nitr:.te 1 0.34 0.31 0.30 0.36 ;

Nitrates (NO3-N + NO2.N) I 10 0.34 0.31 0.30 0.3.6 ,

Total Dissolved Solids I 432S9 44000' 43000 45000 44000 |

Conductivity (umhos/cm) 1 50000 54000 55000 490001
2

pH (units) I 6.5 8.5 7.5 7.6 7.6 7.61

k)RGANICS |

Total Oreanic Carbon (TOC) 1 2.3 < l .0 < l .0 < l .0 < l .0

| Total Oreanic Halocens (TOX) t 0.005 <0.005 <0.005 <0.005 <0.005 |
i iFIELD MEASUREMENTS I '

pH (units) I 7.56 7.49 7.59 7 36|

Conductivity (umhos/cm) 1 65300 68800 67900 65700

Temocrature (Dee. C) I 12.9 13.2 14.7 12.4

i

| Shaded areas indicate values abos e GWPL

i

:
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TABLE 5
SUMMARY OF WATER QUALITY DATA f

!LARW/lle.{2) Compliance Monitor Wells , t

(in mg/l unless noted otherwise)
| Paec 1 of 2

WellIdentification: GW 29
SAMPLING DATE |*

PARAMETERS
GWPL lst Quaner 2nd Quarter 3rd Quaner 4th Quarter

DISSOLVED METALS'W (12495) (4-6-95) (71895) (10 11 95)

Arsenic 0.05 0.016 0.013 0.023 0.014

|'
Barium 2.0 <0.002 <0.002 <0.002 <0.002

Beryllium 0.004 <0.004 <0.004 <0.004 <0.004

Cadmium 0.005 <0.004 <0.004 <0.004 <0.004

i Chromium 0.1 <0.005 <0.005 <0.005 <0.005)

Copper i 1.3 <0.005 <0.005 <0.005 <0.005 |

Lead 1 0.015 <0.005 <0.005 [<0.0051UJ (<0.00510)

I Mercury 1 0.002 <0.0002 <0.0002 <0.0002 <0.0002,

Mohbdenum I 0 04 - 0.11 :0.10 0.17 1 0.15-

Nickel 1 0.15 <0.01 <0.01 <0.01 <0.01

| Selenium 1 0 05 <0.005 <0.005 <0.005 <0.005|

! Silver 1 0.1 <0.005 <0.005 <0.005 <0.005'

| Zine 1 50 <0.002 <0.0021 <0.002 <0.002 ;

ANIONS I

Bicarbonate I i 310 300 330 310i

Carbonate i I <10 <10 <10 '<101
,

Chloride - 1 I 23000 25000 23000 240001 |

Sulfate ! I 4300 4800 4400 41001 i

I ;

CATIONS I I

Caletum i I 480 460 460 4901 )
|

( Maenesium I l 760 760 740 730 {

Potassium I l 520 560 540 560:

Sodium : I 16000 15000 16000 170001

!
OTHER CliEMISTRIES ! l

Cvanide 1 0 021 <0.005 <0.005 : <0.005 <0 005I

Fluoride 1 4 51 34 3.4 - 4.1 4 |

| , Fluorine as Fluonde | | 1.0 0.9 0.9 0.8

I Nitrate i 1 0.52 <0.01 <0.01 0.02

Nitrates (NO3 N + NO2 N) I 10.01 0.52 <0.01 <0.01 0.02

Total Dissolved Solids I 534931 49000 43000 47000 47000

!
Conductiviry (umhos/en) 1 53000 57000 53000 51000

I pH (units) ( 6 5-8,5 7.5 7.6 7.4 7.6

|
- ORGANICS L. I

I

Total Oreanic Carbon (TOC) i 2.4 ; < ! .0 <! 0' < l .0 < ! .0

Total Oreanic Halocens (TOX) I 0.005i <0.005 <0.005 <0.005 <0.005

FIELD MEASUREMEN73 |

pH (units) f 7. I8 7.16 7.23 7.22

Conductivirv (umhos/cm) 68100 73200 76500 68300

Temocrature (Dee C) i 12.2 13.6 14.4 13..!

Shaded areas indicate values abose GWPL

i

i
.

;
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TABLE 5

SUMMARY OF WATER QUALITY DATA
LARW/11c.(2) Compliance Monitor Wells

(in pCill unless noted otherwise)
Pace 2 of 2

WellIdentification: GW 28
SAMPLLNG DA'E

PARAMETERS
NRC 1st Ouarter 2nd Ouaner 3rd Quarter 4th Quarter

DISSOLVED RADIOLOGICS i (1 23-95) (4 3-95) (71795) (10-12-95)

15+/-3 18+/ 3 17+/ 3 19+/-4
Gross Alpha

345+/-337 595+/ 325 362+/-224 440+/ 383
Gross Beta

0 011 (0.00991JFD 0.0110 0.0102 0.0098'
Tetal Uranium (me/11

20+/ 23 7+/ 21 -6+/-25 13+/19
Carbon 14

3.8+/ 2.0 -0 2+/ 0.5 -6.8+/ 2.8 -0.2 +/-0.5
lodine 129

1.3 +/ l .1 -0.3 +/-0.4 0.2+/ 0.4 0.1+/-0.8
Neptunium-237

511 +/-75 473+/ 74 466+/-74 483+/ 75
Potassium-40
Radium 226 (Ra226+22S) 3. 0.4 +/-0.5 0 8+/ 0.7 0.8 +/-0.6 0. 5 +/-0.4

1.2+/ 0.6 1.4+/ 0.5 1.4+/ 0.5 1. 4 +/-0. 5

Radium 228
l1.2+/ l.3)JFD 0.0+/-0.9 -0 3 +/ l.4 2.5+/ 3.8

Strontium-90

Technetium 99 i 8.4 +/ 7.8 2.9+/ 7.8 12+/ 17 19+/-18

Thorium 230 i Ll6 -01+/ 0.8 -0.1+/ 0.2 0.3+/ 0.8 0.1 +/-0.6

!AS 0.1+/ 0.4 0.4 +/-0 6 -0 1 +/-0.6|^]1 0 00,
[ Thorium 232

Shaded areas indicate values abose NRC backpeund lesels.

'Re analyzed

.

.. .. .

_ . .
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TABLE 5
SUMMARY OF WATER QUALITY DATA

LARW/lle.(2) Compliance Monitor Wells
.

(in pCUI unics noted otherwise )
Pane 2 of 2

WellIdentification: GW 29
SAMPLING DATE

PARAMETERS
GWPL /NRC 1st Quarter 2nd Quarter 3rd Quarter 4th Quarter

DISSOLVED RADIOLOGICS':2 (1 24-95) (4695) (7-1895) (10-11 95)

81 42 +/-4 37 +/-4 41+/-5 36+/ 5
Gross Alpha

8S2 517+/ 347 392+/-320 558+/ 231 469+/-350
Gross Bets

Total Uranium (ma/l) 0.0405 /0.040 {0.0215UFD 0.0240 0.0145 0.0205

2133 14 +/-2 8 38+/ 27 -4 +/-29 28+/-25
Carbon 14

1 1.4 +/ l .3 -0.7 +/-0. 5 5.3 +/-3.0 -0.8+/ 0.5

8 0.6+/ 0.7 0.1 +/-0.5 0.2 +/-0.5 -0.2+/-0.5 !f fodine 129

| Neptunium 237
69) 411+/ 97 534+/ 84 549+/-94 547+/-64

Potassium-40

Radiurn 226 (Ra 226+223) $. 0.8+/-0.5 1.9+/l.0 1.8+/ l.1 1.1+/ 0.6

3.3+/ 0.6 2.5 +/-0.5 3.1 +/-0.7 2.5 +/-0.5
Radium 228

|
Svennum 90 | S { 0.5+/ l.41JFD 0.4 +/-l .2 0 4+/ l.4 4.3 +/-5.5

Technetium 99 1 800 5.8+/ 6.9 2.0 +/-8.4 11+/18 2+/15 ,

Thorium 230 1 5/228 -0.6 +/-0. 7 0. 2 +/-0. 4 0 2+/-0.7 0.3+/ 0.7 |

Thorium 232 1 5/00) 0 9+/-0 8 0 0+/ 0.3 0 4+/ 0 6 -0.1 +/-0.6 ;

!

:

!

1

!

|

|

i

i

!
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| TABLE 5

SUMMARY OF WATER QUALITY DATA
! LARW/11e.(2) Compliance Monitor Wells
i

(in mg/l unicss noted otherwise)
| Pace ! of 2

( WellIdentification: GW-36
SAMPLING D ATE

PARAMETERS
Ist Quaner 2nd Quarter 3rd Quaner 4th QuanerGWPL '

| DISSOLVED METALS r (1-27 9f) (4-4-95) (7 19-95) (10-12-95)

Arsenic 0.062 0.049 0.048 0.058 0.049

2.0 > 0.004 0 01 <0.002 <0.002
Barium

0.004' <0.004 <0.004 <0.004 <0.004
Beryllium

0.005 <0.004 <0.004 <0.004 <0.004
i Cadmium

0.1 <0.005 <0.005 <0.005 <0.005 |
l Chromium

J 1.3 <0.005 <0.005 <0.005 <0.005 -

Copper

flead 0.015 <0.005 <0.005 (<0.005101 (<0.0051UJi

0.002 <0.0002 <0.0002 <0.0002 <0.0002I
Mercury

I Molybdenum 1 0.04 :0.16 0.15 :0.19 i-0.17 I

Nickel I 0.15 <0.01 <0.01 <0.01 <0.01 i

Selenium I 0 05 <0.005 <0.005 (<0.005)UJ <0.005 l

Siher 1 0.11 <0 005 <0.005 <0.005 <0.005 l

Zine 1 5 01 0 023 <0.002 <0.002 <0.002 i

bNIONS I I i
j

' Bicarbonate | | 150 140 160 1401

t ) <10 <10 <10 <101
Carbonate

Chlonde i I 20000 20000 20000 23000i

Sulfate i I 36001 3300 3500 3S00i
|

CATIONS I I

Calcium i I 440 420 420 430i

|
Maenesium i I 610 600 590 6101

f. Potassium i I 450 450 450 470i

Sodium i i 13000' 12000 13000 140001
i

OTH ER CHEMISTRIES I I

!Cranide 1 0.021 <0.005 <0.005 <0 005 <0 0051

Ifluoride i 4.0 | 2.6 2.8 3.0 3.4 !

(Fluorine as Fluonde I i 0.8 0S 0.8 nai

INitrate i I O 57 0 55 0.55 0.66I

INitrates (NO3 N - NO2 N) ! 10.01 0.57 0.55 0.55 0 66I

Total Dissolved Solids 1 44S641 40000 38000 3S000 39000)

Conductivity (umhos/cm) 1 I 46000 50000 50000 45000!

pH (units) I 6.5 8.5 7.51 7.6 7.5 7.6I
l

| ORGANICS | J'

| Total Oreanic Carbon frOC) i 1.9 | <10 <l.0 <l.0 <101

Total Oreanic Halocens (TOX) I 0.0051 <0 005 <0 005 <0.005 <0 005I

i FIELD MEASUREMENTS \ l

l pH (units) | I 7.57 7.58 7.58 7.34

Conductivity (umhos/cm) | I 62600 62600 65200 59000)

fremperature (Det C) | | 12.6 13.1 13.9 13.5I
!

Shaded areas indicate values abete GWFL.
.

l

I
i

I

!
i
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i TABLE 5
f SUMMARY OF WATER QUALITY DATA

LARW/lle.(2) Compliance Monitor Wells .

(in pCill unless noted otherwise )
Pace 2 oQ

( l

Wellidentifiestion:GW 36 SAMPLING DATE
PARAMt AERS

NRC lst Quarter 2nd Quarter 3rd Ousrter 4th Quarter *
'

(1-27 95) (4-4 95) (7-19 95)

DISSOLVED RADIOLOGICS 1 57+/ 5 76+/ 7 55+/-6

Gross Alpha
235+/ 228 ' 572+/-322 206+/-221

I

l 0.0$$ (0.0452}FD 0.0370 0.0469Gross Bets

Total Uranium (mc/l)
l 15+/ 17 30+/ 23 1+/16

Carbon-14 2.7 +/ l . 5 1.2+/-0.8 - 1.3 +/-0.6

lodine 129 0.0+/-0.5 -0.5 + /-0.6 0.1+/-0.5
INeptunium 237

| l 361+/-88 371+/ 77 407+/ 74

| ItRa 226+228)4 1.3 +/-0.8 10+/47 1.6 +/-0.6Potassium-40

l 2.0+/ 0.5 1.8+/ 0.5 1.3 +/-0.5Radium 226

i f12+/l.2)FD 0 S+/ l.1 2.3 +/ 2.)Radium 228

l 6 5+/-S.3 0.9+/ 9 3 24 +/ 17Strontium 90 ,

I

f 0.757 | 0 4 +/ 0 S 1 - 0.3+/-0 5 -0 4+/ 0.9 |Technetium-99
I

1 0 00! -0.4+/ 0 61 0.1 +/ 0.4 -0 S+/ l.01Thorium 230
Thorium 232

Shaded areas mdieste salues sbe*,e NRC background levels.
*4th quarter samp!cs not submme: fcr rs6ciogic analysis as u cil is not cunently des:gnated cempliance well by NRC.

t-
!

I

i
.

|

!

.

I
!

i

|

!
2
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TABLE 5

SUMMARY OF WATER QUALITY DATA
LARW/11c.(2) Compliance Monitor Wells

(in mg/l unless noted otherwise) Pace 1 of 2

Well Identification: GW-37 SAMPLING DATE
PARAMETERS

GWPL Ist Quarter 2nd Quarter 3rd Quaner 4th Quarter
'

(12795) (4-4 95) (71995) (10-10 95)

DISSOLVED METALS .
0.05 0.038 0.036 0.046 [0.036]IFD

2.0 0.003 0.007 <0.002 <0.002;

Arsenic

0.004 <0.004 <0.004 <0.004 <0.004; Barium

/ 0.005 <0.004 <0.004 <0.004 <0.004Bervilium
Cadmium <0.005 <0.005 <0.005 <0.00 5 ,

1 1.3 <0.005 <0.005 <0.005 <0.005 i0.1
Chromium

1. cad | 0 015 <0.005 <0.005 { <0.0051UJ l<0.005]UJ 'iCopper

i 0.00_2 <0.0002 <0.0002 <0 0002 <0.0002

1 0 04 0.17 0.17 0.22 0.19Mercurv

INickei ! 0 15 <0.01 <0.01 <0.01 <0 01 |Mohbdenum

| Selenium | 0 05 <0.005 <0.005 [<0 UO51UJ <0.005I

<0.005 i <0 005 <0.00 51
1 01i <0. t 05

1 5 01 0 03) <0 0021 <0 002 <0.002 ilSilver
i!Zine I

I I 130tLANIONS
I i 15301 1301 140>

_

<10iIBicarbonate
i i <10 <101 <10

| | 24000 240001 23000 240001Carbonate

i I 42001 44001 4100 45001Chloride
iiSulfate I

| CATIONS | I

i I 470 4401 450, asol~ ~ ~

(Maenesium
i j 740 7001 710f 750tiCalcium

i I 500 500I 500 520|

i | 16000 150001 15000f 170001| Potassium

Sodium i i I

OTHER CHEMISTRIES I I

!Cvanide
1 0 021 <0 005 <0.005 I <0 005 | <0 0051

i 4 Oi 2.7 2 91 3.3 3.6|

! Fluorine as Fluonde I i 0.7 0.51 0.6 I na|fluoride

0.35 0.311 0.411 0 651

Nitrates (NO3-N + NO2 N1 1 10 0I 0.35 0 3Il 0.41 0.65|Nitrate 1

Total Dissolved Solids i 509421 46000 46000) 45000, 47000|

- !Conductwiry (umhos/cm) I f $3000 56000' 56000' 520001

1 6 5-3.5 7.5 7.6 i
7.5 7.6I

!bH (units)

f ' 1| < l .0 < l .0 < l .0 i <l.0|IORGANICS - | t

Total Oreanic Halocens (TOX) 0.005i <0.005 <0.00$ l <0.005l <0.005lTotal Oreanic Carbon (TOC)l '
1

I

FIELD MEASUREMENTS I

bH (units) I i 1.57 7.58 7.60 7.67 _.

|
| Conductivity (umhos/cm) I l 70800 72000} 75600 71400

i emocrature (Dec. C) { i 11.8 11.7 | 12.2 |
11.9j

T
|

Shaded areas indicate vah:n above GWPL

1
l

l
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TABLE 5
f SUh1 MARY OF WATER QUALITY DATA
!

LARW/lIc.(2) Compliance Monitor Wells
'

,

(in pCVI unicas noted otherwisc ) l

Pace 2 of 2
|

Well Identification: GW 37 S AMPLING DATI! |
t

1 2nd Quarter 3rd Quaner 4th Quarier* !( PARAMeltRS '

NRC 1st Quarter
i (1-27-95) (4495) (71995) ;

|

! DISSOLVED RADIOLOGICS 22+/ 3 36+/-5 29+/-4

Gross Aloha 292+/-236 337+/-3161 297 +/-227
'

Gross Beta
0.017 {0 013811FD 0 0120l 0.0153

Total Uranium (mea)
| 13+/ 18 -15+/ 21 -6+/ 16'

I 3 0+/-1.4 0 6+/45 -0.7+/-0 6 (Carbon 14

Nectunium-237 | 0 5+/-0.7 -0.1+/ 0 5 0.5+/46 i |lodine-129

l 424+/ 85 4726/70i 529+/-90 1

iga 226+228) 5 | 1.1 +/-0.9 1.3+/-0 81 0.5 +/-0.5 lPotassium-40 ,

fIRadium-226
! 2 5+/-0.5 2.1+/ 0.51 2 5+/ 0 6

Radium 228 i

Strontium 90 | |2.0+/ l.311FD 0.5+/ l.31 1.S+/-2.0 f

I i 6 6+/-9 3 5 0+/-9 01 30+/-20 |

l 1.57i 0.0+/-0 6 0 0+/-0 3 | -0 S+/-0.7 | lTechnetium 99

1 0 291 -0 3 +/-0.7 | -0.1+/-0 21 10+/-0 91 iDerium 230
Thorium-232

!

1) sis as wc;l is not curn ,-!v design:ted comphance well by NRC. l'4th quener sampics net submnted i t rad: clepe ac.:
!

1

I
1

I

.

|

|

I
i

|
l

I

!

I,

!



_ m ._ _ _ . - _ - _ _ . . m...___. . _ . _ _ _ . _ . _ . _ . _ . . _ . . . _ . . - . _ . . . _ . _ . _ . _ _ _ _ . _ . _

.

4

TABLE 5
l

SUMMARY OF WATER QUALITY DATA
LARW/11e.(2) Compliance Monitor Wells .

(in mg/l unless noted othenvise )
Pace 1 of 2

WellIdentification: OW-38 SAMPLING DATE
.

PARAMtitRS
GWPL l 1st Quarter 2nd Quarter 3rd Quarter 4th Quarter'

(1 27-95) (4-4 95) (72095) (10 10 95)
DISSOLVEDMETALSIc $
Arsenic

' O.05 0.035 0.037 0.044 (0.03211FD

2.0 <0.002 0.003 <0.002 ' <0.002

- 0.004 <0.004 <0.004 <0.004 <0.004Banum

0.005 <0.004 <0.004 <0.004 <0.004Bervilium

0.1 <0 005 <0.005 <0.005 <0.005Cadmium

_l.3 <0.005 <0.005 <0.005 <0.005Chromium

0.015 <0 005 <0.005 (<0.0051UJ (<0.0051UJCopper

0 002 <0 0002 <0.0002 <0.0002 <0.0002 {Lead

Molybdenum 1 0 04 ' O.11 :0.11 " 0.18 .0.131Mercury

1 0.15 <0.01 <0.01 <0.01 <0.01 i

Selenium 1 0.05 <0 005 <0.005 l<0 01911 <0.005)Nickel

Silver f 0.1 ! <0.0b5 <0.005 <0.005 <0.005i

i 5 01 0.014 <0.002 : <0.002 <0.002

Zine Ij I !

L Bicarbonate i i 140 150 160 1401ANIONS|

i I <10 <10 <10 <101

Chloride I i 24000 23000 22000 230001 ;| Carbonate

I Sulfate i I 4700 3900 4200 40001

I

CATIONS I l

Calcium I i 560 450 470 540'

Maenesium I
810 680 710 790,

Potassium i $20 490 500i 5401 .

ISodium i i 16000 14000 14000l 160001 |"

|
'

|OTHER CHEMISTRIES i

Cyanide 1 0 02 <0.005 <0.005 l <0.00 5 <0.005

Fluoride i 4 01 3 2.3) 3.4 i 3.61

Fluorine as Fluoride i I O6 0.6 0.7 I nai

l.5 1.6 2.I 1.9
| '

Nitrate I

Nitrates (NO3 N + NO2-N) I 10.0, 1.5 1.6 2.1 1.9;'

' Total Dissolved Solids i J12061 47000.00 42000.00 43000.00 '46000|
|-

Conductivity (umhos/cm) I l 53000 52000 53000| 51000! j

pH (units) 1 6.5 3.51 7.5 7.6 7.5i 7.6 1

!

' Total Orcanic Carbon (TOC) ! 2.2 | < l .0 < 1.0 <l .0 <1.01 |ORGANICS - 4- I i;

|

Total Oreanic Halogens (TOX) 0.005' <0.005 <0.005 <0.005 <0 005l ,

!

FIELD MEASUREMEN'IF
7.43 7.50 7.36 7.47'

73300 67700 64800 62600 ;

|
pH (units)

l 1.4 12.4 12.7 12.3 |Conductivity (umhos/cm)'

iTemocrature (Dec. C) J

t
Shaded areas indicate values above GWPL. l

|
'

i.

,

| . - . . - , . . .
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TABLE 5
,

SUMMARY OF WATER QUALITY DATA
LARWille.(2) Compliance Monitor Wells !

-

(in pCill unicss noted otherwise ) Pace 2 of 2

WellIdentifiestion:GW 38 SAMPLING DATE '

,

l 4th Quarter *

f.
PARAMt ttRS

NRC Ist Quarter 2nd Quarter 3rd Ouarter
!'

(1 27-95) (4-4 95) r/ 20 95)
|

DISSO11VED_RADIOLOGICS ' 48+/ 5 61+/ 6 47+/ 5
*

l

| Gross Aloha 355+/-238 810+/ 330 190+/ 222

0.0260 0.0301 j
i Gross Beta 0 035 {0 02781FD

Total Uranium (me/l) 6+/ 14 1+/ 27 -6+/ 16
||

! Carbon-14 -4.3 +/ l .6 0.7+/ 0.5 0.7+/ 0.6
.

lodine 129 0. 4 +/ 0.5 -0 2+/-0.5 -0.3 +/-0.4
I

|
.

|
Neptunium 237 405+/ 85 496+/ 87 493+/ 82

|1

hRa 226+228) 5 1.5 +/-0.9 0.6+/ 0.7 1.5+/ 0.6
i Potassium-40 i
.

Radium 226 2.5+/-0.5 2.1 +/-0.5 2 3+/-0.6
'

1
Radium 228 f I 3+/ l.115D

03,/l.2 0.9 +/ l .6
i

Strontium-90 6.1 +/ 9.5 2.1+/ 8.9 13+/ l_8 ;

1
0.44, 0. I +/-0 7. 0 0+/-0 3 -0 3+/-0.91 l

'
I

Technetium-99

1 0 00. 0 6+/-O t" |
0.1+/ 0.2 j 10+/-0.91 I,

Thonum-230

!Thonum 232
l by NRC. fj

'4th quar.er samples net subm:tted fer radio'epc analysis as u:!!is not cunently designated comphance weli
i

|
,

i

I

|.

J|

i

r

,

i

I

!
!

,
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TABLE $
f

' SUMMARY OF WATER QUALITY D ATA
<

j
LARW/11e.(2) Compliance Monitor Wel'is ,

(in mg/l unless noted otherwise) Pace 1 of2 f
WellIdentification: GW 57 s

SAMPLING DNE

GWPL lst Quaner 2nd Quaner - 3rd Quaner 4th Quaner !- PARAhE11RS
I

(1-26-95) (4395) (7-17 95) (10 9-95)

0.05 0.031 0.026 0.029 (0.0251JFD |DISSOLVED METALSt.D

20 <0.002 0.006 <0.002 <0.002 |Arsenic

0.004 <0.004 <0.004 <0.004 <0.004 j
Barium

I 0.005 <0.004 <0.004 <0.004 <0.004 jBeryllium

l 0.1 <0.005 <0.005 <0.005 <0.005 | ;Cadmium

i 1.3 <0.005 <0.005 <0.005 <0.005J |
|

Chromium .

0.015 <0.005 <0.005 {<0.0051U1 {<0.0051UJ JCooper

0.002 <0.0002 <0.0002 <0.0002 <0.0002 ;Lead

7 1 0.04 ~ 0.26 i0.25' 'O.32 a0.3 ' jMercury

| i 0.15f <0.01 <0.01 <0.01 <0.011 jMohtdenum

1 0.05 <0.005 <0.005 (<0.0051UJ <0.0051 |Nicketi '

1 0.11 <0 005 <0.005 <0.005 <0.0051
|

Selenium

j 5 0t it' 00~ ;?'') <0.002 <0.002 <0.002|Silver
| .

'

Zinc
I

ANIONS - I t

i i 130 1201 130 1201

I i <10 <101 <10! <101
| Bi_ carbonate

| I 21000 220001 20000 210001
. Carbonate

! I 5400 $2001 4500 50001Chloride
!! Sulfate I

I I

I 640 6401 650 6701CATIONS
iCalcium 77d' 7901 770~ S00l

'Maenesium i

I i 490 4901 490 5101
~

i i 14000 13000 13000 ;00lPotassium
iSodium

;OTHER C11EMISTRIES I I

1 0 02 | <0 005 f <0.005 ) <0 005 <0.0051

Fluonde i 4 01 3.3 3.5 4 3.4 ICyanide
r

Fluorine as Fluoride | 1 0.9 0.9 0.9 0.8 I |

Nitrate i | 10.55]IFD 0.43 0.38 0.471 |

Nitrates (NO3 N + NO2-N') I 10.01 10.551JFD 0.43 0.38 0.471 j

Total Dissolved Solids i 459541 43000 42000 . 43000 42000'

Conductivity (umhos/em) 1 | 48000 510001 53000 4S000 ,

1 65851 7.5 7.6 7.6 7.6!
|pH (units)

Total Oreanic Carbon (TOC) I 2.71 < l .0 < l .0 < l .0 <l .0| |O RGANICS - I i
|

Total Oreanic Halocens (TOX) l 0005l <0.005 <0.005 <0.005 <0.005I
'

;

pH (units) | | 7.48 7.52 7.56 7.61 |FfELD MEASUREMENTS i i

Conductivity (umhos/cm) I f 63100 66000 65300 62700

11.0 13.6) 15.1 13.6. |3

,Temocrature (Dec. C) i

3

Shaded areas indicate values above GWTL
'

i

|'

!
!
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I TABLE 5
b SUMMARY OF WATER QUALITY D ATA

LARW/11c-(2) Compliance Monitor Wells
'

(in pCi/l unless noted otherwise ) Pace 2 of 2

|WellIdentification:GW 57 SAMPLING DATE '
|

NRC - lst Ouarter 2nd Quarter 3rd Ouarter 4th QuaiterPARAMEERS '

(1 26-95) (4-3-9 51 (71795) (10 9-95)

DISSOLVED RADIOLOGICS:t 14+/ 3 10+/-3 13+/ 3 48+/-6

Gross Alpha 511+/ 243 375+/-320 214+/-270 518+/-295

Gross Beta ___

0.0075 {0.00431FD 0.0046 0.0057 0.0043

9+/-15 -S +/.19
Total Uranium (mc/1) -10+/ 13 , -5+/-22
Carbon-14 3.3 +/-1.4 0.2+/-0.7 -6.9+/ 3.3 0.8+/4.6 I

fodine 129 0.2+/-0.5 0.1 +/-0.5 -0.2+/-0.5 0.2+/ 0.7

! Neptunium-237 385+/ 95 411+/ 80 465+/ 74 453+/41,
I

(Ra 226+228) 3. 0 2+/-0.6 0.2+/ 0.6 0.6+/-0.4 1.1 +/ 0.5
Pet.1ssium-40 I

I Radium-226 1.3 +/-0.5 1.1 +/-0 $ 1.3 +/ 0.5 1.9+/-0 6

Radium 22S l3.1+/ l.91FD 0.8+/ l.2 -0.3+/ l .4 0.6+/ l.1

3.8+/ 7.6 2 +/-14 12+/lJ I
Strontium 90 3.6+/ 9.3_!

| i 3.S9 -O $+/-0.5 0.2+/-0 4 0 0+/-0.7- 0.1+/ 0.4l
Technetium 99

l 0.1S l -0.4+/-0 6 01+/-0 2 i 0.6+/ 0 6 J 0.1 +/-0.4J
Thorium 230'

Thorium 232_'

,

1

:
'

|

t
1

i

!
t

!

|

|

!

k
3

i
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TABLE 5

SUMM.ARY OF WATER QUALITY D ATA
LARW/11e.(2) Compliance Monitor Wells '

(in mg/l unless noted otherwisc) Pace 1 of 2

WellIde. tification: GW-58 SAMPLING D ATEn
*

PARAMETERS
GWPL ! Ist Quarter 2nd Quarter 3rd Quarter 4th Quarter

(1-23 95) (4-4-95) (7-19-95) (10 9-95)

0.119 0.091 0.087 0.11 {0.0821JFDDISSOLVED METALS i

2.0 0.004 0.013 0.003 0.017Arsenic

0.004 <0.004 <0.004 <0.004 <0.004Barium

0.005 <0.004 <0.004 <0.004 <0.004Beryllium

0.1 <0.005 <0.005 <0.005 ' <0.005Cadmium

1.3 <0.005 <0.005 <0.005 <0 005 ;
Chromium

) 0.015 <0.005 <0.005 (<0.0051UJ (<0.0051UJ JCopper<

i 0.002 <0.0002 <0.0002 <0.0002 <0.0002 lLead

1 0.04 0.13 'O.14 0.19 -0.17|Mercurv
Molybdenum

<0.01 <0.01 <0.01 <0.01
l 0.15

I 0.05 <0.005 <0.005 (<0.0051UJ <0.00 5 ,Nickel *

Selenium <0.005 <0 005 | <0.005 <0.005 |
1 0.I
I 50I 0.028 0.023' 0023 0.0231

,[ Silver
|tZine

I |

i l 140 130 150 1401
! ANIONS

I <10 <101 <10 <101! Bicarbonate

19000 200001 20000 21000!i
Carbonate

I l 3500 3500' 3400 3300i<

Chloride
|Sulfate

I |

t i 390 3901 410 4201CATIONSi

i ! 620 6301 640 6401
| Calcium

i | 430 460I 470 4701Naenesium

i I 13000 130001 13000 140001Potassium
1

Isodium |

1 0 02l <0.005 <0 0051 <0.005 ) <0.00 5)I
IOTHER CHEMISTRJES

1 4 01 2.8 2.91 32' 3.5 1
| Cyanide

71uorine as Fluoride i i 1.1 1.01 1.0 0.96
|Fluonde

1 | 0.75; 0.65l 0.62 0.68!

Nitrates (NO3 N + NO2 N)
i 10.01 0.75 0.65! 0.62 0.63J[ Nitrate

Total Dissch ed Solids i 44763| 40000 40000 39000 390001

Conductnirv (umhos/cm) I ) 46000 50000i 50000 48000]

1 658.5l 7.5 7.61 7.5 7.5i
I

bH (units)

ITotal Oreanic Carbon (TOC)
i 1.81 < l .0 <l.01 <10 <1.01I

| ORGANICS

(Total Ortsnic Halocens (TOX) i
O 005! <0.005 <0.0051 <0.005 <0 005]

l
I

7.67 7.611 7.62 7.60|| FIELD 31EASUREMENTS
f

60900 64300I 65700 632_0JbH (units)

12.7 12.5l 13.8 . 13.01
{Conducthirv (umhos/cm) 1

,

|
fremperature (Dee. C) i,

i

Shaded 2:ess indicate va'ues above GWPL.|

!
,
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TABLE 5
!

SUMMARY OF WATER QUALITY DATA
LARW/11c.(2) Compliance Monitor Wells

*

(in pCl/l unicss noted othenvise )
Pace 2 of 2

Wellidentification: GW.$8 SAMPLING DATE
PARAMETERS

NRC 1st Ouarter 2nd Quarter 3rd Quarter 4th Quarter

(71995) (10-9-95)
(1-23 95) (4-4_95) . 1

DISSOLVED RADIOLOGICS' 40+/-4 56 +/-6 ' 53+/ 6 48 +/.6

Gross Aloha
409+/-337 530+/ 320 236+/-220 518+/ 295

Gross Beta
0 036 J0 032113FD 0.0220 0.0311 72 Fit;W O.0361*

Total Uranium (mc/11
1 9+/- 14 10+/-21 0+/-18 8+/19

fodine 129 | -1.8 +/ 1.3 0.6+/-0.6 0 9+/-0.6 0.8 +/-0.6Carbon-14

Neptunium-237 |
0.3 +/-0.5 0.1+/ 0.4 -0.3+/ 0.3 0 2+/-0.7

331+/ 54 426+/-7 3 474+/ 74 4 53 +/-61 ,

Radium 226 (Ra-226+223) 5 0.9+/-0 6 1 2 +/-0.7 1.5 +/4.71 1.1+/ 0.5 IPotassium-40

1.9+/ 0 6 2 4+/-0.5 ') .9 +/ 0. 5 1.9+/ 0 6|
Radium 22S i

Strontium 90 1 10 2+/ l.1)JFD 0.1 +/ l .0 1.0+/ l .4 0.6 +/ l .1 l

Technetium 99 l 4.4 +/ 7 9 3 0+/-S 0 6+/ 16 12+/ 14 |

Thorium 230 l 0 34 0 S+/ 0 6 0.5+/-0 51 0.1 +/ l .0 { 0 1 +/-0.4|

| Thorium-232
1 0 00 10+/-0.7 i -0.1 +/-0 2 | -0 7 +/ l .01 01+/ 0.41

Shaded areas indicate wlues abcse NRC back;;round lese!s

* Re-anaiped

|
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TABLE 5

SUMMARY OF WATER QUALITY DATA
LARW/11e.(2) Compliance Monitor Wells

(in mg/l unless noted othenvise ) Paec 1 of 2

f
WellIdentification: GW-60 S AMPLING D_ ATE

! 4th Quarteri
!_ 2nd Ouaner 3rd Quarter'

PARAMh1ERS

(1-26 95) (4-4-95) (71995) (10 10 95) JGWPL _ lst Quaner
'

0.03 (0.0231JFDJ
0.023DISSOLVED METALS 0.024 <0.0021

! 0.05 0.003 <0.002
<0.002 <0.004 )| Arsenic 2.0 <0.004 <0.004
<0.004 <0.004 |$arium 0.004 <0.004 ,

<0.004
<0.004 <0.005 <0.005]benilium 0.005 <0.005 l

_ <0.005
j

<0.005 <0.005 l{ Cadmium
| 0.1 <0 005<0.005 Ic0.0051UJI| Chromium 1.3

<0.005 <0 005 l<0.005}UJ
<0.00021[ Copper 0.015 <0.0002 <0.0002I

0.16l.
,

lead
i 0.0021 <0 0002 :0.180.141

biercurv 0.04l. 0.14 <0.011
i <0.01 | <0.01

i 0.15 | <0 01 <0.0051bichbdenum
<0.005 l !<0.0081J

h4icket i 0.05I <0.005
<0.0051 <0.005 <0.005 j

! Selenium
1 0. l | <0_005, <0.002 <0.002j

<0 002 i
1 50l joO!'"FD{ I| Sib er

l I |
!

190t,Zin:
ANIONS i 90i !901 200 ,

< '. 0 t

<101 <101 <101I

20000I 20000iicarbonate
I i

1 | 20000' 200001 33001Carbonate
37001 3S00

! Chloride I 3700 I
i I

ISulfate
4001 390 410]

I !

| CATIONS |I 6101 580 610]400

(Calcium i 1
590

4501 450 470]
bfarnesium I

460 14000t
i 130001 13000

13000 jIPorassium i ~ lI
iSodium I <0.005 i

I <0.00 5 i <0005
IOTHER CHIMISTRJES

1 0 02i <0.005 3.4!
2.41 3.2

[Cs anide 0.7J
1 4.01 2.7 _

0.7 f 0.7

i I 0.5
0.5Sj71uonde 0.8

0 11;
Fluonne as Fluonde 0.5Sj

i i 10.371IFD O.50 41'INitrate

INitrates fNO3 N + NO26)
i 10.01 (0.3711FD 39000j 39000J

40000 39000
50000|

46000j
1 430001 4S000j

7.6_1frotal Dissoh ed Sohds i 47000 7.5II 7.61{Conducunty f umbnvem) 7.5
| 6.5-8.5l | J

_

bH (units)
| } <l.0I < l .0j

<1 O fj0RGANICS
1.0 | < l .0 <0.005_

I <0 0051 <0.005
jfrotal Orranic Carben (TOC)

1 0 0051 <0 005
| 7.52ITots! Orcanic Halorens (TOX) I 7.50

FIELD MEASUREMENTS _l 7.461 61000_
'

| f ) 7.46i
63900I 59600

i 13.S l 13_.9 j ._

12,dSH (units) I 64700'
|

fConductivity (umhossem) I
12.0 i

ijiremperature (Deg C)

Shaded areas indaate s alues above GWPL.

i

|
|
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TABLE 5 ,

SUMMARY OF WATER QUALITY DATA
|

|
LARW/11c.(2) Compliance Monitor Wells ''

|- (In pCi/l unless noted otherwise ) Paac 2 of 2_
-

1

i iJ
|

WellIdentification: GW-60 SAMPLING DATE
'

3rd Quarter I 4th Qua'rter _ '

I 2nd Quarter
PARAMETERS i

NRC (4-4-95) (7 19-95) (10 10 95)I 1st Ousrter
28+/ 5 j*

J (1 26-95) 31+/ 431+/-4 227+/ 302[lf)lSSOLVED RADIOLOGICS u: I 31+/-4 311+/-224 '603+/ 327| 403+/ 223 0.0152 0.0174(
*

I Gross Aloha 0.0150 3+/-19 /
' O.02 [0.013311FD -14 +/ 15Gross Bets 4+/ 27 1 :-!O+/ 15 1.0+/0.6 0.4 +/-0.6TotalUranium (mea) j

0.2+/-0.6 0.2+/-0.7 j t

Carbon 14 -0.9 +/ 1.4 0.2+/-0.5 !

506+/-82 I 424+/ 69] f
liodine 129 0 0+/-0.8 0.2+/-0.4

376+/ 78 )
1.3+/-0 6] |424 +/-88Neocunium-237 ! 0.8+/ 0.7 f 1.0+/ 0.5

1.4+/0.8 1.9+/ 0.6] .
Potassium 40 (Ra 226+22S14.1 2.4 +/-0. 5

2.5+/-0.61

Radium-226 | 2.2+/ 0.5 2.4 +/ 1.9 I -0.1+/-l .6] ,

00+/l.1J 19+/ 17_h .J
1 (3 0+/ 2.51JFD 1.7+/ 7.7I

13+/-151Radium 228 _~

l
'

Strontium-90 1 0 0+/ 7.6 -0 5+/ 0.81 0.4+/-0.6 i
| 0.2+/-0.4 I 0 0+/ 05

Technetium 99 1
0 01 -0 3 +/-0 5 j

12+/-0 91
-0 6+/-0 6( _ -0. i+/ 0 2J

fThorium 230 0 01 _1!'

JTherium 232

Shaded areas indicate values abos e NRC backpeund :ese!s
| .

:
;

i

I
i
1

4

|

. - _ _ . . _ ,_ _ ,_.
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TABLE 5
f

SUMMARY OF WATER QUALF1T DATA j
LARW/lle.(2) Compliance Monitor Wells ,

|

(in mg/l unless noted otberwisc ) '
Pace I cf 2

WellIdentification: GW-63 SAMPLING D ATE
PARAhE ERS 1 2nd Quaner f 3rd Quaner 4th Quader

|
;

GWPL lst Quaner
(1-26-95) (4-4-95) (7-19-95) (10 10-95)I

DISSOLVED METALS 1
0.05 0.025 0.023 0.033 (0.0331JFD

2.0 0.007 0.019 0.008 0.02Arsenic

0.004 <0.004 <0.004 <0.004 <0.004Barium

I 0.005 <0.004 <0.004 <0.004 <0.004 |Bervilium

0.1 <0.005 <0.005 <0.005 <0.005 lCadmium

1.3 <0.005 <0.005 <0.005 <0.005 lChromium

0.015 <0.005 <0.005 (<0.0051UJ (<0.0051UJlCopper

i 0.002 <0 0002 <0.0002 <0.0002 <0.0002ILead

f 0.04 'O.15 0.14 'O.19 - 0.16IMercurv
hohbdenum 0.15 <0.01 <0.01 <0.01 <0.01 I

0.05i <0.005 <0.005 (<0.0051U1 <0.005iINickel

1 0.11 <0.005 <0.00 5 <0.005 <0.005 l .

Selenium

1 5.01 (<0 00211FD <0.002 <0.002 , <0.0021 |Silver
I

2ine I l'

ANIONS ( l

i 140 140i 150 1401

| I <10 <101 <10 <10!Bicarbonate ,
,

I i 20000 20000 19000) 190001Carbonale

. Sulfate i I 3600i 36001 40001 33001Chlonde
i ;

! CATIONS
j l I l

i

i I 390 3801 380 3801

i I 620 6201 600 6101Calc:um

I l 4J0 4401 430 440i 1

Maenesium

i l 13000 12000l 13000 13000tLPotassium
!

} Sodium I

|OTHER CliEMISTRIES I I r

iCyanide 1 0 02| <0.005 ' <0.005 I (0.005) <0.005!

fluoride 1 4 01 2.8 2 SI 3.I' 3.41

!Fluonne as Flucride i I 0.9 0.71 0S 0.7 )

| | (0 511JFD
0 47l 0.43 0.4 5j

[ Nitrates (NO3-N v NO2 N1 1 10 01 lo $1-)JFD 0.47 0.43 0.45i[ Nitrate

fTotal Dissolved Sclids 1 511181 39000 38000, 3S000 37000t

IConductivity (umhos/cm) i | 46000 470001 49000l 44000I

' bH (units)
1 65-851 76 7 61 7.6' 76I

j

[ ORGANICS | |

Trota10reanic Carben (TOC) I 1.01 <10 <10) < 1.0 < l .01

Total Oreanic Halocens (TOX) I 0.005| <0.005 <0.005 I <0.005 <0.0051

J

FIELD MEASUREMENTS I |

bH (unitsi l | 7.61 7.59i 7.60 7.63I

| Conductivity fumhos/cm) I | 63200 61500 57500 574001

[Temocrature (Dec. C) i I 12.1 j 13.9 14.2! 13M

Shaded areas indicate values above GWPL

|

l
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TABLES
_

SUMMARY OF WATER QUALITY DATA
1

i LARW/11e.(2) Compliance Monitor Wells
~

(in pCill unless noted otherwise ),

Page 2 cf 2

WellIdentification: GW 63 SAMPLING DATE
i

PARAMtit:xS
GWPL / NRC 1stQuaner 2nd Quarter 3rd Quarter 4th Quaner'

1

(1 26-95) (4-4-95) (71995) (10 10 95)

DISSOLVED RADIOLOGICS /
} 27 17+/ 3 20+/-3 18+/-3 16+/-4 l

] 723 594+/-342 387+/-310 274+/-219 298+/ 346Gross Alpha

0.02/0.01I [0.00811FD 0.0130 0.0093 0.0087Gross Beta

Total Uranium (mc/l)
; 2133 5+/-13 -4 +/-2 5 -1 +/-21 11+/-18

j 1 2.6+/ l.4 1.0+/ 0.7 -0.6+/-0.5 -0.6+/-0.5Carbon 14

; 8 -0.2 +/ 0.4 0.0+/ 0.5 0.3 +/ 0.6 -0.2+/-0.5todine 129

649 454+/ 100 395+/ 77 416+/ 79 417+/ 60 |Neptunium 237

.

Rsdium 226 (Ra 226+228) 5 0.5 +/ 0.5 0.5 +/-0.6 0.4+/-0 6 0.5+/ 0.4Potassium 40
{
] 1 9 +/-0. 5 1.S+/0.5 1.6+/-0.5 2.1+/ 0.6

8 [0.3+/l.IlFD 0.1+/ l.0 2.0+/ l.5 1.2+/ 1.4 ,Radium 228

j 800 0 2+/-7.5 3 3+/ 7 9 5+/16 18+/ 20 |Strontium 90

Thorium 230 i 5/2 62 0 1 +/-0 7 01+/ 0 41 0 8+/-0.7 0 3+/ 0.5 .Technetium-99

1 5/00l -0 2 +/-0 7 01+/-0 2 | 1 2 +/-0.9 1 0.3+/ 0 5i

Thorium-232

i
J

I,

-,

,

4

'!
'

h

;< -

4 !
1

k

k'
:

.

4

i.
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APPENDIX l

1995 ENVIRONMENTAL THORON MONITORING RESULTS !
l

|

|

\

l

'
.

!
|
|

Thoron Concentrations (pCvi)
Station 1st Quarter 2nd Quarter 3rd Quarter || 4th Quarter AVERAGE
A-1 0.42 0.45 0.15 0.24 0.3
A-2 0.05 1.01 1.79 1.68 1.1
A-3 1.18 2.22 1.67 5.30 2.6

| A-5 0.68 1.65 1.07 1.88 1.3
A-6 0.91 0.79 0.13 1.20 0.8
A-7 1.54 1.40 1.75 2.13 1.7

| A-11 0.69 0.88 0.95 1.05 0.9
| A-12 0.26 1.45 0.86 1.22 0.9
| A-13 0.29 0.31 0.61 -0.07 0.3
| A-14 0.73 1.06 0.98 1.58 1.1
i B1 0.02 0.02 0.34 -0.05 0.1

82 0.06 0.02 0.05 0.34 0.1
TRAILER 0.37 0.36 0.48 0.43 0.4
SAMPLE C 0.05 Note 1 1.13 1.61 0.9
BA SHOP 0.53 0.37 0.29 0.26 0.4

Note 1: SAMPLER WAS EXTENDED BELOW ALLOWABLE RANGE.

| 1. STATIONS A1, A3, AS, A6, A11, A12, A13, AND A14 SURROUND RESTRICTED AREA.
i 2. STATIONS A2 AND A7 ARE LOCATED WITHIN OPERATIONAL RESTRICTED AREA.

3. 81 AND B2 ARE LOCATED APPROXIMATELY 1 MILE NORTH AND 1.5 MILES EAST
| OF PROPERTY BOUNDRY.
! 4. " TRAILER"IS TAKEN AT THE SECURITY GUARD RESIDENCE TRAILER.

5. " SAMPLE C" IS TAKEN AT THE SAMPLE CONTROL ROOM.
! 6. "BA SHOP"IS TAKEN AT THE BROKEN ARROW MAINTENANCE AREA.

t

'

l-1
J
|

.
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APPENDIX J
VEGETATION SAMPLES 1995

( Cilkg DryWeight)

.

STATION , DATE j Ra-226 +/- 2a Th-230 Th-232 | Total U l Po-210 +/- 20 j Pb-210 +/- 2a

30 5/8/95 ND ND ND 1.0E-4 2.7E-4 7.7E-5 4.6E-4 1.5E-4

30 8/2/95 3.6E-4 2.0E-5 ND ND 1.1 E-4 3.5E-4 6.0E-5 1.6E-4 1.1E-4

7.6E-5 1.7E-4 6.9E-5 3.4E-4 1.4 E-4

39 5/8/95 ND ND ND
_

1.8E-5 1.3E-4 9.0E-6 7.2E-4 6.8E-5

39 8/2/95 ND ND ND

55 5/8/95 ND ND ND 1.1 E-4 3.8E-4 8.3E-5 5.0E-4 1.7E-4

55 8/2/95 1.9E-5 5.3E-6 ND ND 1.3E-4 4.0E-4 1.3E-5 9.0E-4 5.3E-5

A-12 5/8/95 ND ND ND 1.0E-4 3.6E-4 9.1E-5 6.4E-4 1.8E-4

A-12 8/2/95 .

6.0E-5 2.8E-5 ND ND 1.8E-4 2.4 E-4 4.3E-5 4.7E-4 1.3E-4

B-1 5/8/95 ND ND ND 9.6E-L 3.2E-4 7.1 E-5 5.4E-4 1.4E-4

B-1 8/2/95 1.5E-5 4.2E-6 ND ND 3.4E-5 3.6E-5 6.3E-6 2.9E-4 4.2E-5

B-2 5/8/95 ND ND ND 1.2E-4 3.5E-4 7.7E-5 8.1E-4 1.5E-4

B-2 8/2/95 1.5E-5 6.1 E-6 ND ND 2.4 E-5 2.9E-4 4.3E-5 1.0E-3 9.1E-5

B-3 5/8/95 ND ND ND 6.6E-5 1.9E-4 6.3E-5 4.7E-4 1.3E 4 ,

B-3 8/2/95 2.2E-5 4.3E-6 ND ND 3.7E-5 3.4E-5 8.6E-6 1.0E-4 2.2E-5

B-4 5/8/95 ND ND ND 6.3E-5 2.1E-4 8.3E-5 3.3E-4 1.7E-4

B-4 8/2/95 1.4E-5 7.0E-6 ND ND 3.9E-5 7.0E-5 1.1 E-5 2.7E-4 4.6E-5

7.0E-o 1.7E-4 6.7E-5 2.7E-4 1.3E-4

GW-3 5/8/95 ND ND ND
_ 3.2E-5 7.9E-5 6.4E-6 3.2E-4 4.2E-5

GW-3 8/2/95 ND ND ND

.

J-1
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APPENDIX K

JOINT MONTHLY INSPECTIONS OF 11e.(2) OPERATIONS
by the

CORPORATE RSO AND FACILITY ENGINEER

i

h

,

,

e

c

!
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__ _ _ _________
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JANUARY

facility was jointly inspected on Friday, January 6, by SteveThe 11e. (2) Disposal operations and engineering records were
Peterson and Vernon Andrews.Due to favorable weather, all of the Maywood waste received to dateinspected. About 10,000 square yards of waste
has been placed and covered with clean cover.The amount of lie. (2) waste in storage has
is in an open, active disposal mode.
been reduced to well below 25,000 cubic yards. Seavans of lie. (2) waste
containing asbestos waste have been received and plans for handling those were
made with the Site Manager and Broken Arrow.

Engineering records of waste
placement were reviewed and found to be complete and accurate.

FEBRUARY

The monthly inspection of the 11e. (2) f acility was conducted in the company
of the Site RSO and facility engineer. Waste which had been stored on the

,

disposal cell during the initial stages of receipt from West Chicago has now beenThe initial two liftsremoved from the orthwest corner of the disposal cell. Final cell elevation
had been placed and were awaiting engineering approval.
after the stored waste has been placed will be below the height at which
Envirocare will begin measuring waste diffusien parameters.

MARCH

Operatiens involving handling and disposal of 11e. (2) waste materials were1995.
inspected by the Corporate RSO and Facility Engineer en Friday, March 24,waste and was being used for
The rail car rollover had been cleaned of lie. (2) disposal cell was being
LARW waste- Waste which had been in storage en tne About two weeks
moved to other parts of the cell and put into final placement. No waste
of ef fort remains. assuming no adverse weather, to complete placement. in with
is currently being received at the site. Cell expansion is progress
excavatien nearly finished alcng the north, east and south sides of the currentlythree weeks.New liner censtruction should be .omplete in about
Cell bens and fences were found to be in good condition and no problems wereactive cell.

fcund in any phase of the cperation.
APRIL

Disposal cperatiens were inspected by the Facility Engineer and CorporateWaterThe rail car rollover was not currently in use.f ll ofRSO on Friday, April 21.
| which had accumulated in the rollover pit as a result of the heavy rain a
,

the previcus two days had been removed.
,

ramp into the disposal cell had been removed two weeks
earlier, alcng with clay and sand being removed to expand the disposal cell, andPortiens of the

facilityin the portion of the Envirocare
The Site RSO had discovered theplaced in a temporary storage area

operated under a license from the State of Utah. contaminated material while excavation was still on-going and required the sub-disposal cell for storage pending
centractor to move the material to the 11e. (2)
use in appropriate areas.

The Corporate RSO, Site RSO, Facility Engineer and
Site Manager met with the sub-centractor f ollowing the inspection and establishedof contaminated soil during
procedures to prevent future improper management
construction activities and to reduce contamination of haul roads.

The

contaminated soil will be used to provide an essentially clean cover over thej

inactive portions of the disposed waste to reduce thoren emissions.!

the haul road near the cell area had been.

Measurable contaminatien ofThe sub-contractor will remove and dispose of thereported by the Site RSO.
contaminated surface as waste.,

Approximately 90
of previously stored waste was centinuing. the time of

percent,of all waste received had been placed in final disposal at
Placement

1

'

inspection.
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Because of the recurrent rains during the month the vaste surface bas
f remained quite moist and no evidence of airborne particulates was seen during the

inspection.
,

MAY i

The 11e . (2) disposal cell and rail car rollover were inspected by theAll of the previouslyFacility Engineer and Corporate RSO on Friday, May 19.
stored waste had been put into final placement and the first shipments of new
waste were being placed in the cell, Clean clay had been placed over the west
and north side slopes of the emplaced waste to reduce airborne particulate
radioactivity and thoron emissions. Runoff and run-on control berms were .

IAll waste handling operations wereinspected and founci to be in good repair. |<

i found to be in compliance.
| New cell liner construction had been temporarily halted to allow clay to

A portion of the restricted area fence adjacent to
'

dry following recent rains.found to have been damaged by clay which had been ;

the cell access road was the access road. Broken Arrow was ,

recently placed during reconstruction ofNo other instances of non-compliance were |
contacter'. and made immediate repairs .
observed. \

JUNE

The monthly joint inspection by the Facility Engineer and Corporate RSO was
Friday, June 23. Waste is currently being received from three

conducted Waste from West Chicago is being placed in sections 3 and 4 to bring
them to the level of waste in sections 1,2 5 and 6, at which point all six

|
generators.

secticns will be at approximately 10 feet below the tcp of the final waste layer.i

The new cell area south of the initial disposal area is now receiving waste
from St. Louis. The initial two feet of waste was being placed during the
inspection and the contractor was removing debris from the waste to comply with

l

|restrictions en placement of debris in the bottom layers of waste. I
I

Cell berms were inspected and found to be in good condition. l

Haul roads to and within the disposal cell were, generally, well-watered
and no evidence of dust generation was noted. One area was showing signs of i

|
dryness and a discussion was held with the sub-contractor on ways of assuringsections. Polymer spray had been applied to
adequate watering of all haul roadall ncn-active portions of the waste and was found to have formed a good seal,
preventing generation of wind-blown dust.

Rail car rollover operations were inspected. No rail cars were being
j

unloaded at the time, but waste from the previous day's unloading was still being '

Moisture content of theloaded into trucks for transport to the disposal cell.
waste was ideal for compaction and presented no potential for airborne

i

i

radicactive particulates during rail car unloading or moving. !

!
No instances of non-compliance were obt,erved during the inspection.

|

JULY

The monthly joint inspection by the Corporate RSO and Facility Engineer wasthe time of the inspection the newly completed
i

;

| cell addition to the south of the initial cell area was completed and was |performed on July 7, 1995. At

Debris had been sorted from the bottom two| receiving waste from two generators. It was requested that the lower level (
| lifts of the new cell area, as required.

waste currencly being received from West Chicago be placed over all the in-placef

higher-level waste received earlier to limit thoron and particulate emissions.Because of the placement of clean clay over the liner in the new addition, it wascheck of
j

not clear that the runoff control berm was of adequate height. A
it had been place to the proper height.engineering records showed that



of theConstruction of the sub-grade for the cell sddition to the east
initial cell had been completed and liner construction had commenced.

Rail car rollover and wash shed were inspected and found to be in
compliance.

AUGUST

The Facility Engineer and Corporate RSO perfomed the monthly joint
inspection of 11e. (2) operations on Friday, August 18.

No waste was being
All waste in the disposal cell

received or placed at the time of the inspection. Clean clay has been placed on the side slopes of
had been placed and compacted.
the original disposal cell to eliminate airborne particulate radioactivity and
thoron emissions. The exposed top of the original cell, which is within
approximately 10 feet of the final cell height, has been covered with lower-West Chicago waste is now being placedconcentration waste from West Chicago.
in the new cell are east of the original cell area and reaches to the final toe

The restricted area fence has been relocatedof the slope on the east edge. On the south, the fence has been moved south to
along the south and west sides. waste and the fencethe edge of the planned active waste disposal for 11e. (2)
along the west side has been extended south to meet the new south restricted area

A new run-cn control bem is being constructed to control the entire areaUpon completion, the inner run-on controlfence.within the expanded restricted area.The Site RSO had pointed out that a layer of old haul
berms will be removed. disposal cell was still to be found in the run-on controlroad to the lie. (2) This will be removed and replaced with clean clay.berm along the east side.

although there were no operatiensThe rail car rollover was inspected,The HDPE liner. material which had been placed overbeing conducted at the time.the side slepes aiove the concrete pit walls is in very poor condition as a

result of wind damace. Although not required be permit, it is reccmmended that
this material be repaired or replaced by a more permanent cover sud as
shetcrete.

No findings of non-ccmpliance were observed during the inspection.
SEPTEMBER

The mcnthly joint inspecticn of 11e. (2) operations was performed on Friday,Waste elevations on
September 15, by the Corporate RSO and Facility Engineer. feet from finalunits 1 - 6 of the 11e. (2) disposal cell are approximately 8
grade. Runoff control bents were inspected and found to be in good repair.
Existing run-on centrol terms were inspected and were, also, in good conditicn.
New run-on centrol berms are being constructed along the boundaries of the newlyPrior to constructing the new run-on control berm
expanded restricted area.across the haul road, the haul road will be removed and placed into the disposal
cell so that contaminated material will not be covered by the berm.

Expansica of the disposal cell south of the existing run-on control bem
This area will accommodate waste from the Wayne Interim Storage site.

After the cell liner has been completed in this area the remainder of the haulhas begun.
removed and placed in the new

road inside the new run-on control berm will beThe haul road will be rebuilt withcell as part of the needed " clean" lift. covered during
uncontaminated material. A portion of the old haul road was
reconstruction of the run-on control bem east of the disposal cell. This

material will be removed and placed in the expanded cell area and the berm will
be restored to design heignt.

No itemsCell construction was inspected and found to be in ecmpliance.
of non-ccmpliance were observed during the inspectien.

OCTOBER

The 11e. (2) operatiens were inspected on Friday, October 27, by the
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Winter blanket has been placed over the
Corporate RSO and Facility Engineer. lifts are being used for waste placement.lots 1 to 6 and adjacent

The portion of the
The expanded run-on control berm has been completed.

haul road covered by the berm was cleaned of radioactive contamination prior toRemoval of clay from the cell expansion to
constructing the berm over the road.and is expected to be completed in about one week.
the south is in progress
Final preparation of the cell liner in that area will be about two weeks,

afterward.
Waste was being hauled and placed in the cell during the inspection. No

evidence of dust was seen, showing good moisture control to prevent resuspension.4

NOVEMBER

inspected by the Corporate RSO and
The 11e. (2) disposal operations wereWinter blanket has been placed on the

Facility Engineer en Friday, November 17.
initial six lots of waste fromWaste is still being placed on the lots to the east of the initial

The first lift of clay liner had been placed and was being worked inWest Chicago.

, the cell extension to the south. The tcp layer of the haul road inside the ntn-six lots.
Material removed fromon control berm had been scraped to remove centamination.d

Af ter the clay liner
the road has been temporarily placed in the disposal cell.extension, that read surface material, along with

,

|

has been completed in theadditional material to be removed will be i. lamed as part of the initial lif t of,

debris-free material.
A section of theAll berms were inspected and found to be in good repair.of the disposal cell will be removed to excavate a

run-on control aerm eastold haul road which was covered by repairs to the berm. The
portion of thematerial removed will be placed in the disposal cell extension.

No items of non-compliance were found during the inspection.
1

DECEMBERk

operations were inspected December 15 by the Corporate RSO andThe only activity at the railThe 11e. (2)
Facility Engineer in the ccmpany of the Site RSO.four gondolas frem the Wayne, NJ riISS

inspection wasfrom the other three sites have stopped for thecar rollover during the
Waste receipts

The cells for those projects were inspected and found to be in properFUSRAP site.

Site Engineers were inspecting the final lift of the cell extensienThe lift was found to be a fraction
winter.
condition.

being constructed for the Wayne material.of an inch too thick and is to be reworked to the proper elevation by December
Run-on and run-off control benns were inspected and found to meetAdditional road surface needs18.established sr.andards and to be in good repair..

to be removed to bring contamination within the 11e . (2) area to acceptable
levels.
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24 August 1995

Mr. Khosrow Semnani, President
Envirocare of Utah,Inc.
46 West Broadway, Suite 240
Salt Lake City, Utah 84101

Dear Mr. Semnani;

On 14 and 15 August 1995 I visited the Envirocare of Utah, Inc. Radioactive Waste Site at
Clive, Utah assisted by Kenneth Kessler, Site RSO (referred to as the FRSO in SMC-1559
License) and other administrative and operational personnel for the following Purposes andApplications prescribed for the Independent Auditor. On 16 August 1995 I reviewed and audited
documents supporting operating licenses for the Clive Site.

PURPOSE OFINDEPENDENT AUDIT SMC-1559, Ame dment No. 5 Docket No. 40-
As required by Section 9.17 of NRC L'.2ns:8989 for NRC 1le.(2) Byproduct Mated Mense issued to Er,virocare of Utah Inc. the
following independent intemal audit of fact. y operations and documentation has been performed
by an NRC approved independent consultant (Gary M. Sandquist) as required by the License.

.,

APPLICATION OFINDEPENDENT AUDITThe NRC approved independent consultant for the Audit performed the following activities
associated with the Audit:

Inspected and toured the site and its facilities

Interviewing operational and admmistrative personnelReviewed health physics operations, audited radiation records, procedures, and safety

Audited compliance of activities and activities with the NRC License SMC-1559,5 Docket No. 40-8989 for 1le.(2) Byproduct Material License
practices at the site.

Amendment No.
issued to Envirocare of Utah, Inc.

The site serves as a disposal facility for radioactive waste and is Licens:d by the State of
Utah (License Number UT 2300249, Amendment 19, dated 9 November 1994 for the permanent
disposal of radioactive waste and by the US NRC for the disposal of Byproduct Materials as
packaged or bulk radioactive waste under License NRC: SMC-1559.

To facilitate the Audit and insure comprehensive coverage audit a checklist for radiologicald t
activities and documentation associated with the NRC License SMC-1559,11e.(2) Bypro uc
Material License issued to Envirocare of Utah, Inc. and a general audit checklist were prepared and
employed by the auditor for the audit.

|

|

|
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| SPECIFIC INSPECTION ITEMS
Oualif v Assurance Program Audit items for the ceriod hnuary 1994 to 15 August
1995

CHECKLIST OF SMC-1559 AUDIT ITEMS
Standard Operating Procedures (Operational SOPS): (Ref.: SMC-1559, Amend 5, Sect
9.6a) SOPS exist for all operational activities (viz.. handling, storing, disposal, etc.) of radioactive
materials.

Observation: Standard Operating Procedun:s for Operations at Envimcare are contained
in the Opemtional Procedures Manual dated 11 Nov 1994 and are found in the
administrative offices at the Clive Site.

Standard Operating Procedures (Non-operational SOPS): (Ref.: SMC-1559, Amend 5,
Sect 9.6a) SOPS exist for all non operational activities (viz., environmental monitoring, bioassay,
instmment calibration, etc.)

Observation: Non operational Standard Operating Procedures at Envirocare a:t
contained in the Operational Procedures Manual dated 11 Nov 1994 and are found in the
administrative offices at the Clive Site.

Envirocure QA/QC Plans: (Ref.: SMC-1559, Amend 5, Sect 9.6e) Quality controls exist for
waste sampling and characterization, protective equipment and respirator pmtection equipment.

Observation: Item is adequate and meets requirements. QA/QC documents include;
Quality Assessment Manual dated 14 June 1994, Operational Procedures Manual dated 11
Nov 1994, and Quality Assurance Manual dated 28 Mar 1994. Note that the QA Manual
does not delineate the responsibilities and qualifications of the CRSO.

Air Sampling Program: (Ref.: SMC-1559, Amend 5, Sect 9.6f) Current design and
implementation of air sampling program based on NRC REG GUIDE 8.25, Rev 1.

Observation: Item is adequate and meets all requirements. No corrective actions
required.

CRSO Approval of Radiological SOPS: (Ref.: SMC-1559, Amend 5, Sect 9.8) All SOPS
reviewed and approved by CRSO.

Observation: Item is adequate and meets all requin:ments. No corrective actions
required. Revision 3 of the Operating Procedures Manual dated 9 May 1994 is signed by
CRSO on 14 Jul 1994

Envirocare Radiological Organization: (Ref.: SMC-1559, Amend 5, Sect 9.9) Existing
Radiological Administrative Structure reviewed and reported to NRC.

I
Observation: Item is adequate and . :ets all requirements. No corrective actions
required.

CRSO Reporting, Qualification and Training: (Ref.: SMC-1559, Amend 5, Sect 9.10)
. CRSO reports to Envirocare Executive VP on radiological safety,is qualified as per REG GUIDE
| 8.31 and received 40 hour biennial training.'
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Observation: Item is adequate and meets all requirements. No corrective actions
;

required.
'

| Field Radiation Safety Officer (FRSO), Radiation Technicians (RTs), Radiation
-

Monitors (RMs): (Ref.: SMC-1559, Amend 5, Sect 9.10 ) FRSO, RTs and RMs report to
| !

appropdate officers, are qualified as per REG GUIDE 8.31, work is reviewed by CRSO and have!

|
received required training.

!

!
Observation: Item is adequate and meets all requirements. No corrective actions
required.

,

f Annual Training for Facility Inspectors: (Ref.: SMC-1559, Amend 5. Sect 9.llb) All i

facility and site inspectors of Ile(2) byproduct materials and disposal areas receive annual training |l

as required.
!

,

Observation: Item is adequate and meets requirements. Envirocare should designated |

those personnel in writing who are 1le(2) qualified facility inspectors. Annual training
activities should also be documented.

Radiation Work Permits (RWPs): (Ref.: SMC-1559, Amend 5, Sect 9.13) RWPs are used
for all radiological activities where no SOP exists and describe scope of work, ALARA

|
precautions, additional radiological monitoring and sampling, protective equipment used.

Observation: Item is adequate and meets requirements. Continuation sheets of RWPs
are not evident. See for example RWP dated 18 May 1995. Paging of RWPs should be
designated as page - of --- total pages to ensure that users have all RWP instructions.

'

CRSO Approval of RWPs: (Ref.: SMC-1559, Amend 5, Sect 9.13) All RWPs are reviewed
and approved by the CRSO prior to initiation of work.

Observation: Item is adequate and meets requirements. RWPs are reviewed and
- approved by FRSO. Documentation designating FRSO to approve RWPs for CRSO is
required.

SOPS for Worker Contamination Control: (Ref.: SMC-1559, Amend 5, Sect 9.14) SOPS
shall provide for control of dust inhalation, and use of dust suppressants on all operational roads.

Observation: Item is adequate and meets all requirements. No corrective actions
required.

(Ref.: SMC-1559, Amend 5, Sect 9.15) CRSO or designeeQt'alified Respirator Fit Tests:|
must be qualified by traininf, and perform annual respirator fits tests as provided in REG GUIDE'

8.15 for all employees using respirators. SOPS must exist and be current for fit' testing.

Observation: Item is adequate and meets all requirements. No corrective actions
required.

! Annual Certification of Facility Drawings (as built) : (Ref.: SMC-1559, Amend 5, Sect
| 9.16 ) A Registered Professional Engineering must annually certify as built drawings of the
|

Envirocare facility on an annual basis. ;

!|

! Item is adequate and meets all requirements. No corrective actions |
! Observation:
t required.

)
'

l

i

--. --
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|foot) which cannot be disposed of within 24 hours has been posted as a" Radiation Area" j
|
'

according to 10CFR20.1902(a). |-

| Observation: Item is adequate and meets all requirements. No corrective actions
required.

Facility Compliance with Specifications: (Ref.: SMC-1559, Amend 5, Sect 10.8)
,

1 Jan 95-14 Aue 95 |Facility complies with following annual specifications:
6.8E4 14% m.u |

dispcsal mass 5 453.600 metric tonnes or 500.000 tons
,

,

disposal surface area 5 38.472 sq. m or 414.100 sa. It
- .

1$E4 2% m.u
|

embankment capacity 3.3 million cu yd '

0 0
undisposed waste 27,430 cu m or 968,700 cu ft
all tmck load or railcar shipment 5 2000 pCi/g of U series <2000 pCi/g |

'

or s 6000 pCi/g of 'Ih series <6000 pCi/g ,

)effluent concentration limits comply with Table 2,
Appendix B of 10CFR20.1001-20.2401
and population dose limits of 10CFR20.1301

,

Obsenation: Item is adequate and meets all requirements. No corrective actions
required.'

Monitoring in POC Wells: (Ref.: SMC-1559, Ame..J 5, Sect I1.1) Detection, compliance
.|and corrective action monitoring performed at POC wek as required for constituents in SMC,

Section 11.1 and all new constituents as per Section 10 ga). Detection monitoring performed
quanerly if POC wells contaminant free. Otherwise see SMC, Section 11.1 for procedures.

Obsenation: Item may exceed NRC background concentration on Th-230 in GW-60,
'Di-232 in GW 28 and GW-36, natural U in GW-24 as reponed in the 2nd quarter 1995
Bingham Environmental Repon to Envirocare dated 28 Jun 1995. Corrective action
required.

Monitoring Certification: (Ref.: SMC-1559, Amend 5, Sect 11.2) Monitoring samples shall
be analyzed by a cenified laboratory within two weeks after monitoring compliance period.

<

Occupational exposure results shall be performed within I week after receipt of analysis. Non
routine sample analysis by certified laboratory or Envirocare shall begin within two working days
after sample collection. CRSO shall review results within 2 working days after receipt of results.

Obsenation: Item is adequate and meets all requirements. No corrective actions
required.

CRSO and Site Engineer Inspections: (Ref.: SMC-1559, Amend 5, Sect i1.3) CRSO and
Site Engineer shall perform and document joint inspections of all work areas monthly.
Deficiencies shall be corrected within 7 working days after disclosure. Any corrective actions shall ;

be reponed in annual repon.

Observation: Item is adequate and meets all requirements. No corrective actions
required.

Personnel Radiological Monitoring: (Ref.: SMC-1559, Amend 5, Sect 11.4a) Monitoring
shall demonstrate compliance with Subpan C of Pan 20 as follows:

personnel monitoring required by 10CFR20.1502
conunuous monitoring of airbome concentrations of Rn-222 and Rn-220 (SMC, Sec 9.3)

waste unloading area
j

waste storage area
|

covered waste area
1

-. . .
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;

security guani trailer
airborne particulate monitoring (SMC, Sec 9.3)

gamma radiation exposure measurements of work areas (SMC, Sec 9.3)demonstate that monitoring locations are repn:sentative of occupational exposures
Item is adequate and meets requirements. Documentation demonstratingi ired. ;

that monitoring locations are representative of occupational exposures s requObservation: i

Monitoring shall
(Ref.: SMC 1559, Amend 5, Sect !1.4b)

Site Radiological Monitoring:

demonstrate compliance with Subpan D of Part 20 as follows: continuous monitoring of airbome concentrations at site perimeter of Rn-222 and Rn-
220 j

airbome particulate monitoring at air sampling stations in Table 7.2 of License
(SMC, Sec 9.3)

;

i

gamma radiation exposure measurements of unrestricted areas (SMC, Sec 9.3) demonstrate that monitoring locations are representative of occupational exposures
(SMC, Sec 9.3) /

;

calculate total effective dose equivalent for occupational workers and demonstrate)
|

compliance (s 5000 mrem /yr.)
calculate total effective dose equivalent for public and demonstrate compliance

1

(s 500 mrem /yr.)
'

Item is adequate and meets all requirements. No corrective actions
Observation:
required.

Perform an annual ALARA
(Ref.: SMC-1559, Amend 5, Sect 12.3) i fAnnual ALARA Audit:

audit of Envirocare Radiation Safety Program led by CRSO and include representat ve oCorporate Management as per REG GUIDE 8.31. Audit shall address the following records and,

|
bioassay results and actions taken for levels in excess of Table 1 of REG GUIDE 8.22activmes: J

records of extemal and intemal exposures
safety meeting minutes, attendance records, training program records

daily inspection logs and summary reports of monthly reviewsradiological surveys and monitoring data, envimnmental radiological effluent and
,

|monitoring data j

surveys requbed by RWPs
reports of overexposures to NRC and State of Utah

|

reviews of operating and monitoring procedures completed during the year. review and analysis of trends in personnel exposures, radiological effluent data,
|

perfonnance of exposure and effluent control equipment.
recommendations to reduce personnel exposures or environmental releases.t

Item is adequate and meets requirements. Personnel ALARA mterviewsi
are performed quarterly with a fonnal annualindividual employee and FRSO interv ew.Obsenation:

|

However, minutes of meeting do not reflect specific audits of each of the above items.!

Corrective actions required.
Conduct an annual

(Ref.: SMC 1559, Amend 5, Sect 12.4)
Land Use Survey around Site: land use survey for 5 km radius around site. Assess population and industrial changes. Inventory
domesac and agricultural wells in survey area. Document survey in annual report.

Item is adequate and meets all requirements. No corrective actions
Obsenation:
required.
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| (Ref.: SMC-1559,
Notification of Violation of Regulations or License Conditions: Inform NRC as required in SMC, Section 12.5 of any waste shipment

|

i l disposal cellsAmend 5, Sect 12.5,12.7)
which violates agulations or license conditions, failure of 11c.(d) byproduct mater af il elease
that release waste into unrestricted areas, any condition that might lead to system a ure or r|-

| of waste into unnstricted areas.

Item is adequate and meets all requirements. No corrective actions
required. No violations were reported to NRC as per License Conditions 12.5 or 12.7.Observation:

.

(Ref.: SMC 1559, Amend 5, Sect 12.6) Submission of annual r port i
Annual Report to NRC: f
to NRC documenting the following by 1 March first year and 31 Mamh therea ter :all annual reporting requirtments as specified in the license or applicable regulations

'

| results of calibration of equipment
audits and inspections completed during the year

'

results of meeting and training courses required by license|

other significant information, reviews, investigations, corrective actions
,'

Observation: Item is adequate and meets all requirements. No correc:ive actions
required.

|

!

I

I

I

|

i , . _ ._ , _ . . . . . . . . . - _ - . . ,
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CHECKLIST OF GENERAL AUDIT ITEMS
;

i f
The following activities, documents and pmgrams which suppon license activities at Env rocare o
Utah, Inc. we e also inspected and audited for compliance with existing state and fedemi licensef Site.
requirements, regulations regarding radiological activities at the Clive

"

|

All portable and laboratory mdiation detection and measurement
Instrument Constancy:
instmmentation must be checked on a daily basis when in use.

Item is adequate and meets all requirements. No corrective actions|

Observation:
required.

All portable survey instmments must be calibrated by outside
!

Instrument Calibration:
:

calibration facilities following repair and at six (6) month intervals.
Item is adequate and meets all requirements. No corrective actions

Observation:
required.

Gamma Spectrometer System Certification:

Item is adequate and n.cets all requirements. No corrective actionsd eded.

required. Some drift problems still exist with MCA but these are correcte as neObservation:
'

All air samplers are to b e calibrated for air
Air Sampler Maintenance and Calibration:
flow every six (6) months with calibration data available to users..

Item is adequate and meets all requirements. No co rective actions
' Observation:

'

required.

Electronic Balance Calibration: The laboratory electmnic balance is to be calibrated
monthly..

Item is adequate and meets all requirements. No corrective actions; Observation:
required. d

Postings: Notice to employees, notice of location of documents required by 10CFR19,20,40 an
51, and copy of Section 206 of the Energy Reorganization Act of 1974 must be posted.

Item is adequate and meets all requirements. No corrective actionsd from

required. However, suggested that essential postings required above be separateObservation:

non-mandatory postings for ease of use. i

Site Regulations: Site regulations are current and signed by all employees or other entrants n
the restricted areas.

Item is adequate and meets all requirements. No corrective actions
Observation:
required.

| Waste manifest and continuation sheets
Waste Manifest (RSR) and Continuation Sheets:I

i are current, complete and accurate.

Item is adequate and meets all requirements. No corrective actions|
Observation:
required.

/

|
-

_.

. . - _
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Incoming Shipment Data Analysis: Laboratory analysis of incoming waste samples are-

reviewed and compared to waste manifest sheets for accuracy.|

Item is adequate and meets all requirements. No corrective actions
Observation:
required.

Weekly inspections are performed and documented by the CRSO or
Weekly Audits by RSO:
designee.f

Item is adequate and meets all requirements. No corTecuve actions
Observation:

I

required, Monthly
|

Monthly joint Inspection by CRSO and Facility Engineer (Records Only): inspections are performed and documented joindy by the CRSO or designee and the Facilityl

Engineer.

Item is adequate and meets all requirements. No corTective actions
Observation:
required.

Unlimited Release of Vehicles and Equipment:

Item is adequate and meets all . .quirements. No cotTective actionsi
required. However, EC 3 forms should be updated to reflect units used in readings ( .e.,Observation:

indicate Bq/ sq cm).

Unlimited Release of Packages:

Item is adequate and meets all requirements. No corrective actions(i.e.,
required. However, EC-3 forms should be updated to reflect units used in tradingsObservation:

indicate Bq/ sq cm).

Emergency Response (Kits and Drills):

Item is adequate and meets all requirements. No corrective actionsid
required. Suggest future drills exercise medical injury to test capabilities to provide first aObservation:

treatment, patient transport and admission at hospital.

Personnel Airborne Exposure Monitoring for Employees: Work areas and breathing
zone samples are collected and analyzed for potential intemal exposures.

Item is adequate and meets all requirements. No corrective actionsObservation:
required.

Personnel Monitoring for Visitors:

Item is adequate and meets all requirements. No corTective actionsObservation:
| required.
I

Access Control for Employees:

Item is adequate and meets all requirements. No corTective actionsObservation:
required.

!
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Exiting Controlled Areas:

Observation: Item is adequate and meets all requirements. No corrective actions
required.'

Area Surveys of Restricted Areas Operations: Surveys performed as scheduled and
reviewed by Site RSO (FRSO) and actions performed are noted.

Observation: Item is adequate and meets all requirements. No corrective actions
required.

t

| Training of New Employees and Examinations: |

|

|
Obsenation: Item is adequate and meets all requirements. No corrective actions ;

; required.

Pre refresher Training of All Employees:

Obsenation: Item is adequate and meets all requirements. No corrective actions
| required.

Respiratory Protection:

Observation: Item is adequate and meets all requirements. No corrective actions
required. Michelle Little has a bioassay due of 15 Jul 1995, however, she is on matemity
leave. She should have a bioassay upon her return to work at Envirocare.

;

Ground Water Sampling:
I

Observation: Item may exceed NRC background concentration on Th 230 in GW 60,
Th 232 in GW-28 and GW-36, natural U in GW-24 as reported in the 2nd quarter 1995
Bingham Environmental Report to Envirocare dated 28 Jun 1995. Corrective action
required.

; Soil Sampling Program:

i Observation: Item is adequate and meets all requirements. No corrective actions
required.

Environmental Air Sampling Program: Samples collected as specified, airbome
radioactivity concentrations are within regulatory limits. j

,

Observation: Item is adequate and meets all requirements. No corrective actions
; required.

Vegetation Sampling Program: .

| Observation: Item is adequate and meets all requirements. No corrective actions

[ required.

! Environmental Gamma Monitoring:
!

| ' Observation: Item is adequate and meets all requirements. No corrective . ctions

| required.

: -. _ .- . - - --
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Radon-220, 222, Monitoring Program
,,

Item is adequate and meets all requirements. No corrective actionsI |
i Observation:

|required.

Chain of Custody Forms:
~

Item is adequate and meets requirements. However, some second quaner!

and third quarter 1995 chain of custody forms (EC-0101) an incomplete in that they lackObservation:

receipt signatures as follows: 5591, 5600, 5609, 5615, 5619, 5626. 564. 5667. 5580..Corrective actions required.
5519, 5483,54177,5426, 4419, 4415,4416, 4417.

CONCLUSIONS AND RECOMMEND ATIONS f
1. Record keeping, collation and filing and general administrative upkeep at the site is very!

good. Because of expanding volume of documents, it is suggested that all essential past|

radiological records should be inventoried, checked for completeness, and then bound and!

amhived for permanent storage as allowed by regulations.
!

'
!

2. Envirocare QA Manual does no. delineate the resnonsibilities and qualifications of the
CRSO. This should be done because of the significant regulatory role performed by the CRSO for
the NRC license.

3. 'Ihe Site Contingency Plan (Emergency Plan) should be expanded to include all cmdibleh

threats (physical, personnel, bomb, etc.) to the Site from any source such as severe weat er,
demonstrations, major accidents, etc.

4. It is suggested that duplicate samples continue to be submitted to outside agencies for
confirmation of the Envirocare's Environmental Monitoring Program to demonstrate performance-

capability in meeting regulatory requirements.

5. Envirocare should designate personnel who are 1le(2) qualified facility inspectors. Also
annual training activities should be documented and filed.

6. Continuation paging of RWPs in not done. This should be done to ensure that these,

imponant instructions are complete for radiation workers. |

7. It was not apparent that emergency procedures exist for response to a demonstration,j

. hreat, terrorism, earthquake, violent storm, etc. or other physical threat to Site propeny orpersonnel. If this has not been done, a written policy and set of procedures should be developed
.

i

t

so that Site personnel respond in a planned and appropriate manner to such a situation.!

8. RWPs are reviewed and approved by FRSO rather than CRSO specified in NRC|
license. This is satisfactory if documentation designating FRSO to perform this function is
prepared.

.

|
9. Radon attenuation testing and distribution of Ra-226 and Th-230 in the cover must be

initiated soon to ensure compliance with the NRC license.,

| 10. Documentation demonstrating that current monitoring locations are representative (and
probably yield conservative measurements) of occupation exposures.

i
'

:
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11. Minutes of ALARA Review Committee (Radiation Safety Committee) do not present ySuggest that a form with
reflect that each item in Section 15.3 of the NRC license is addressed.cach of these items denoted be prepared and utilized when the committee meets.

j
~

\

|

12. Chain of Custody forms are not always complete in that receipt signatures are missing.
|

i i

Suggest that training of personnel completing these forms be conducted te resolve this cont nu ng
|

issue.
(Ref.: SMC-1559, Amend 5. Sect 11.1)

13. Requirement: Monitoring in POC Wells: i d for
Detection, compliance and corrective action monitoring performed at POC wells as requ reDetection
constituents in SMC, Section 11.1 and all new constituents as per Section 10.2(a).

!

SMC, Section i 1.1

monitoring performed quarterly if POC wells contaminant-free. Othenvise see
|for procedures.

Th 232 in GW-28 and GW-36, natural U in GW-24 as reported in the 2nd quaner 1995 Item may exceed NRC background concentration on Th-230 in GW 60,
i

Observation:

Bingham Environmental Report to Envirocare dated 28 Jun 1995. Corrective action is!
d is

required to resolve this observation. It may be that natuml variation in background nt 5,

responsible for this exceedence, but it should be resolved soon. See Amen me
!

|

Section 11.1 of the NRC Licen<e SMC-1559. [

Sincerely yours

''
/

'

S uist, Ph.D., .E.

'ca ard Ce calth ' ysicist
- (Ameri Society of Quality Control) ,

l

i uality r

|
1

I

,

!

|
|

|

!
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[ _] j APPENDIX M j _ l_ |_
_] WORK AREA PARTICULATE RADIOACTIVITY SAMPLING RESULTS _____

. , . _ - .
_-. ._. b _- _. s

_Th-232___.FRACT!QtJ QF DAC _ _ . _U-234___U-tJAT_ Pb-210_ Po-210 StGMA F ~FFECTIVE EFFECTIVE_-
_

_ - , - . - - . _ .

RPF* StGMA F
U-238 U-2354 I

_
_

t OCATION DATE Ra-226 Ra-228~. Th 230-

RA:LCAR WASH SD 1/9SS ODE +00 0 OE+00 1 8E-03 0OE+00 0OE400 0 0E+00 0OE+00 1.1 E-03 1.9E-04 4 SE-05 3.1 E-03 10 3.1 E-04_ _ . _ _ _. - _ . .
_ . _ . _ _ . _ . _

_

19E-05 0 0E+00 0 0E+00 0 0E+00 0 0E*00 00E400 31E-03 1.0E-03 1.5E-04 5 0E-03 10 5 0E-04
'L

RAILCAR WASH SD 1117/95 6 7E-04 __ 0OE+004 8E-04 2 9E-03 0OE+00 0 OE+00 _0 OE+00 4 OE-03 1.7E-03 1.3E-04 9 2E-03 10 9 2E-04

11E(2) CELL
._2/28/95 0OE+00 0 OE+00 2 3E-03 0OE+00 0 OE+00 0OE+00_ 0 CEW 3 GE 03 7.1 E-04 1.7E-04 7.1 E-03 10 7.1 E-04

2/6/95 0OE+00

11E(2) CELL 3/27/95' 00E@ 5 4E-06 2 7E 03 5 4E-03 0 0E6 0 0E+00 0 0E+00 5 2E-03 7.0E-04 1.7E-04 1.4E-02 10 1.4E-03 '

3/28/95 0OE+00 7.6E-05 4 7E-03 51E43 0OE+00 0OE+00 0 OE*00 4 9E-03 _1.6E-03 _ 1.3E-04 16E-02 10 16E-03

tie {2] CELL

4/4/95 4 2E44 2 GE-04 8BE03 1.4 E-01 0OE+00 0OE+00 0OE+00 5 2E-03 2 5E-03 5 7E-04 16E-01 to 16E-02

4/5/95 4 5E-05 31E-05 0 0E +00 2 3E-02 0 0E+00 0 0E+00 0 0EW 3 8E-03 17E-03 2 5E-04 2 SE-02 10 2 9E43 [
11E{2) CELL

4/6/95 61E 05 8 7E-05 6 SE-03 2 3E-02 0OE+00 0OE+00 0OE+00 4 9E-03 7.3E-04 3 7E-04 3 SE-02 to '''3'5 E-0311E(2) CELL
UU(2) CEtt

4/7/95 1.7E-04 4 SE-05 31E-03 0OE+00 0 OEG 0 OE@ 0 OE@ 8 2E43 1.8E-03 2 6E-04 1.4 E-02 10 1.4E-03

UE(2) CELL ~ 00E+00 _ 0 0E+00 1.7E-03 0 0E +00 0 0E@ 0 0E+00 _0_0E__+ 00_5 3E-03 8 3E-04 1.7E-05 7.8E-03 to 78E44 -

11E(2) CELL

4/11/95 0CE+00 16E-04 21E-02 1.1E-01 ODE +00, 0OE*00 0OE*00 9 OE-03 1.1 E-03 31E44 1.4 E-01 to 1.4E-02

11E(2) CELL 4/10/95_

i1E(2) CELL 15E-02 1 9E-01 0 0EW 0 0E+00 0 0E+00_ 7.3E-03 3 8E-03 ~5 8E-04 2.1E-01 to 2.1 E-02 ,

I

itE(2) CELL 4/12/95_ 0 0E+00 5 0E-04
_ 1.3E-02 19E-01 0 0E +00 0 0E +00 0 0E+00 5 3E-03 2 0E-03 5 6E 04 2.1 E-01 to 2.1 E-02

7

~T/i8/95 0OE400 1.5E-06 3 BE-03 0OE+00 0OE+00 0OE+00 0OE+00 61E-03 1.6E-03 4.1E-04 1.2E-02 to 1.2E-03
4/13/95 5 9E 05 5 4E-04

0 0E+00 0 0E+00 0 0E+00 0 0E+00 0 0E*00 0 0E+00 0 0E+00 3 8E-03 1.6E-03 2 0E-04 5 6E-03 to 5 6E-04iiE12] CELL
,

l

4/27/95 0 0E@ 0 0E+00 9 2E-04 0 0E+00 0 0E+00 __00E+00 __0 0E@ 4 9E-03 1.2E-03 yE-04 71E-03 to 7.1 E-04
UE{2) CELL
11E(2) CELL ,4/26/95

f1E(2) CFLL __

4/28/95 7.2E-05 5 6E-05 3 6E-03 0OE+00 _ 0OE+00 0OE+00 00F*m t SE-03 18E-03 19E-04 1.0E-02 to 1.0E-03 ,
'

5/1/95 0 0E+00 1.6E-04 0 0E+00 2 0E-02 0 0E+00 0 0E+00 0 0E +t ) G E-03 1.5E43 3 6E-04 2.8E-02 10 2 8E-03

1.2E-04 2 4E-05 5 6E-03 0 0E+00 0 0E+00 0 0E *00 0 0E+00 4.1 E-03 6 9E-04 8 0E-05 1.1 E-02 to 1.1 E-03
1__1E(2) CELL

8 4E-03 2.1 E-03 2 6E-04 1.2E-02 10 1.2E-03 i
11E(2) CELL
iTE(2) CELL ~5/3/95 ~ 0.0E+00 1.2E44 2.7E-03 0OE+00 0 CE+00 0OE+00 0OE+00

_0 0E+00 4 4E-04 5.2E-05 7.9E-03 10 7.9E 04 |

'~ 75/95 8 4E-05 0 0E+00 7.3E-03 0 0E +00 0 0E+00 0 0E400 0 0E+005/4/95

~ 5/8/95 0OE+00 6 7E-05 0OE+00 7.9E-02 0OE400 0 OE +00 GOE+00 61 E-03 1.1 E-03 3 2E-04 8 6E-02 10 8 6E-03Ig_ CELL)

5/10/95 0 0E+00 0 0E+00 0 0E+00 13E O2 0 0E+00 0 0EW 0 0E +00 5 2E-03 7 6E-04 0 0E+00 1.9E-02 10 1.9E-035
11E(2) CELL

U'5(2] CELL ~ 00E+00 ' S IE-OS 5 7E-02 3 2E-02 0 0E@ 0 0E+00 0 0E+00 5 9E-03 0 0E+00 2.7E-04 9 6E-02 10- ~ ' ~6'65T3' -

1ik(2) CELL
'

i1E(2) CELL _

5/22/95 _ 4 3E-04
4 4E-04 0 0E@ 15E-01 O OE+00 0 0E+00 0 0E +00 2 3E-03 8 6E-04 0 0E+00 1.5E-01 to 1.5E-02

ROLLOVER
~ 0 0E +0_0 0 0E+00 0 0E+00 0 0E+00 0 0E+00 0 0E@

0 0E+00 2 7E-04 19E-03 1.9E-04 2 3E-03 to
_- 6 2E44_5/16/95

6/14/95 0 0E+00 2 2E-05 0 0E6 0 0E+00 0 0E +00 0 0E400
0 0E @ 4 6E-03 16E-03 4 5E-05 6 2E-03 toII5(2) CELL

2 3E-04 f

UE(2) CELL
~6/23/95 2.7E-04 4 6E 05 19E43 6 9E-02 OCE*00 0 OE@ 0 0E+00 3 7E-03 1 GE-03 2 SE44 7.7E-02 to 7,7E-03

~522/95

' 6/23/95 00E+00 0 0E+00 0 0E+00 0 0E+00 0 0E+00 0 0E +00
0 0E+00 16E-03 0 0E+00 2.1E-04 1.8E-03 to 1.8E-01

ROLLOVER _' 6 9E-05 16E-04 2 OE-03 8 BE-02 0 OEG 0OE400 0OE+00 3 6E-03 8 BE-04 2 BE-04 9 SE-02 to 9 SE-03
f1E(2) CELL [

RAILCAR WASH SD ' 6/23/95_
0 0E+00 9 0E-05 0 0E@ 1.1E-02 0 0E+00 0 0E+00 O CE@ 1.2E-03 8 5E-04 2 5E-04 1.4E 02 to 1.4E43

_

|10 3 OE-03

6/27/95 1.2E-04 1.8E-04 38E-03 2 3E-02 0OE+00 0OE400 0 CE .00_ 1.9E-03 1.2E-03 3 OE 04 3 OE-02
_

r

ROLLOVER 7/13/95 {00E+00 0 0E+00 0 0E+00 0 0E+00 00E400 0 0E+00 0 0E+00 0 0E400 0 0E+00
12E-04 1.2E-04 10 1.2E-056/26/05

, 11E(2) CELL

'RAILCAR WASH SD 7/t3/95 1.2E-04 0OE+00 0OE+00 0 OE@ 0OE+00 0OE+00 0OL+00 0OE+00
2.8E-04 4 3E-05 4.5E-04 10 4 SE-05 ,

' i1E(2) CELL

f ROLLOVER 7/18/95 9 CE-05 6 7E-06 0OE+00 0OE+00 0 CE+00 0OE+00 0OE*00 0OE400 9 7E-04
4 4E-04 1.5E-03 to 1.5E-04 |

ROLLOVER 7/19/95 2 0E-04 3 BE-05 0OE+00 2 2E-02 0OE+00 0OE400 0OE*00
9 6E-04 2.5E-03 4 7E-04 2 6E-02 10 2 6E-03

'

~i[AILCAR 'W ASH SD
7/26/95 ' 5 2E-05 5 2E-06 0OE+00 _ 0OE+00 _0OE+00

0OE+00 00a00 0OE400 31E 04 4 4E-05 4 2E-04 10 4 2E-05 _
:
,

7/28/95 6 9E-05 0 0E+00 0 0E+00 0 0E+00 0 0E+00 0 0E400 0 0E400
14E-03 14E 03 16E44 31E-03 to 3 1E-04

[RAILCAR WASH SD
: ;

i

_ . _ - _ - - . . _ - -. _ _ _ . _ . _ - _ _ _ . _ . - _ _ - _ - _ - - . . _ _ _ . _ = _ - _ _ - _ . _ _ - _ _ _ _ _ _ _ - _ _ _ - _ _ _ - - _ _ - - - _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ - - - _ _ - . _ - . _ _ _ _ _ ____



.

S S

4$SS4hSSS4S44SSS4SSSSM'SSS4SSS
S9

i

m N O q O-

Agem m e c e o N N Ne m C Ne d v v V N v m v e N N e N emN
)

l I
* I

|' ,

1
hb

'

,

C O O O O O O O O OO O O O O O O O O O O O O O O O O O O OOO O O OO O ~

[
hg
y e

SE SS S 44 4 S|$

S 4SG S E E E S S SS S E 4 4SSSS SS 4 4 S
S|Es e:w Wa s s s e w/s e ss*

'sW sw* s * *i ** * ** ** W e ss W e * * s
Ci di d & D 5 4 4 d 4 64 sd N&d & (D e ei s & d 4d

e D & u d N N
-

e

Q d c ci

j W s W e * * s WW e * * * * *e W es s s s s W e s s e s W W e a s s ss a
ec c e v eonO dN

v N M m w N o N e N e w m N w M d d d NMN mm N e

S@ 4 SS S 4 4S4 4 S4SS SS S S S 44SS S S Sg
'

e s e sW W e s WW W e sss ss s W W e* W e * * *
W@s
4

@ 4 S S S SS 4@-

N " " " T O M " O " # N " N " " " " N N N d " " "

b O

i s *T
* W W WW s

a N T N M " T T O O"

M e O
W

W Q . s N

s a s O .

T T N O N O O 6 ,0 C @
N O O

s e s T " D 0 O
T C N O O O O O O O OO

h D O O O O O O O O O )O*,-
l

@s sssssss ssssssssss s s sssssss ssssss ssssJ

M 3 0 O 0 0 0 0 6 O 0 0 0 000 0 0 6 0000 00 00 0 0 0 0 0 0 0 0 0 0 0 0

E <

ssssssssssssssssess\@@k@ @@@l@@@@ @@ @ @ @|@@l@|@
l

I
3 '

C -

@@khV@k@r@@@@@@@@@
I \ ' s

D O O O O OO O O O O O O O O O O O O O 6 O O O O O 6 O O O O OOO OOd O

o 2 aS u s s s s s s s'a s s s s s s s so

@:@@c@@@@@ @@ @@@
@ssss s ss s s s s

@s@ss@s@s@s@s@s@s@s@s@s
ssstT

@ @ @ @s@s@s@s@s@s@s@s
l2 8 5 d Od O O O Od .O O O d

x 5 0 0 OdOOdOOOOOss s
D OO O O dO O O O O O OO OO

@fVy s@ ssvS@ @l@@ s ss @ S 4 9 4!als4419 5S US SSas:4VS
s9 .

" "5 d N

O.b b e ss * s .

T " " O ." " " N " N "~
m O M #M T CN"f" l

Od Oo " O # N O O

@s@s{S
SR S S E'S S4|S S@ SS S S 4 S S SN S S $ S@ S S S E|S

S S S|S
8 " O

!O OO,
1

esWWWawwwwWews***WWsesssssss***WWswM NN M N N e e M v N N M W N N Y jd C M e ,N e CD

O fe
e ,M M

,

1< z
co

B 1P T

@|@ @ @ @ @ @ @l@@!@l@a
% fao@WMeWe

m

@/@s
$ { $ 4

4 @kWk@s WJWL sW s s s:ss s s a s s a s s ss s s s4j4{@44@$@j@@!@dOOOOO.OOdOOdd
<

sWWWsis
$$4

S s O OOOO
$ # " # O |C" # M C"

g@O s,@
44 @pS$4 ap%4&g @$@v.g $j$

* = $ "
$h 4,'WV@|$4j@ta@@ig|44S@t@g$$

N N T N O O$ O O
l

,
, $ eN

O*"f""Njo{d**T _
$ o N2 s s. *"NO

d* N d OG T O lOb >T .

) ) I l4 m a O n o n O "

O e 0 0

_

h e

su
; e e

seeegesemesezeggeesghb
i <

,s fg

shmesseseJNeseagh$$$$bl5$$bloMj,,,8E88eE8E8eE8Ee
s e s

5 x e s eme e

U$hbh ecessesss
se

bMb|f$hb$b
z es ~ .

0 r
8 e ely e 8 8 8EeEE a 883 8 8/EEEe: ts

I) ll o9 ;
l ; j ;

, ,

4
; j ;

j i
, |



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

-
.

'. ' , . . .

*

i .

|
*

v... .

. FILED -'

D.'3TRICTcc.im-

.' Gary A. Weston, USB #3435 950CT 24 Pli 4:20
| NIELSEN & SENIOR Tlf, y, c c TP.!CT
i Attorneys for Defendants TL b irY

1100 Eagle Gate Tower 8 '' A '- -

60 East South Temple " "'" E N ~
Salt Lake City, Utah 84111
Telephone (801) 532-1900

.

,

IN THE THIRD JUDICIAL DISTRICT COURT OF SALT LAKE COUNTY

STATE OF UTAH

LARRY F. ANDERSON, an individual, )
and LAVICKA INC., a Utah corporation, .)

,

) NOTICE OF APPEARANCE
Plaintiffs, ) FOR DEFENDANTS AND

,

) ACCEPTANCE OF SERVICE
v. ) OF PROCESS

)
KHOSROW B. SEMNANI, an individual, ) Civil No. 960907271
and ENVIROCARE OF UTAH, INC., a ) |

,

Utah corporation, ) Judge Frank G. Noel
)

Defendants. )
=-

Gary A. Weston of the firm of Nielsen & Senior does hereby enter his appearance as

anomey for the Defendants in the herein action and, being duly authorized by them to accept
i

service of process on their behalf, hereby accepts service of the Summons and Complaint in

the above-captioned action, and agrees that said service shall have the same force and effect

| as if said Defendants had been served with process in accordance with the Utah Rules of Civil
| .

j Procedure. Defendants agree to answer, plead, or otherwise respond, as provided in said
I
.

Rules.
j i

f

8

f/1
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t. . n

James C. Haskins (1406)
HASKINS & ASSOCIATES*O |5085 South State Street c:O','i' I

' ).. .ni~

i\g Murray, Utah 84107-4840 :, U l
'

Q Telephone: (801) 268-3994 |''
-

, Facsimile: (801)268-4031 .j |

.

l'h
,

-

IN THE THIRD JUDICIAL DISTRICT COURT OF SALT LAKE COUNTY j
.

'

STATE OF UTAH
;

I
|

| LARRY F. ANDERSON, an individual, and -

1

LAVICKA INC., a Utah coiporation, ;

! :

Plaintiffs :

COMPLAINT I
-

v. : 1

]:

:

KHOSROW B. SEMNAN!, an individual, :

Civil Number _.f/ 09D 7,9 7/ C ft/and ENVIROCARE OF UT.-\H. INC., a Utah :;

| corporation.

Defendants
'

| m)DGE FRANK G. NOEL;

.

!

| COME NOW, the PlaintiEs, by and through their counsel, James C. Haskins, and allege |

the following claims as against the Defendants as follows:

JURISDtCTION

l

t. The individual PlaintiE, Larry F. Anderson (hereinafter " Anderson"), although

presently residing outside of the State of Utah, did reside in Utah County during the course of the

! =ctivities herein alleged, and by filing this action in the above-entitled court does hereby submit to
,,

thejurisdiction,,of this court. i

s
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2. PlaintiffLavicka, Inc., is a Utah corporation doing business in the state of Utah with its

;
principal place ofbusiness in Utah County.

3. Defendant Khosrow B. Semnani (hereinafter "Semnani") resides in Salt Lake County,r ,
;

) ~ State of Utah,
;

*

l |
.

4. Envirocare of Utah Inc., the corporate defendant, has its principal place of business in
|

,

Salt Lake County, State of Utah.
;

:

5. The agreement set forth herein was created in Salt Lake County, with its provisions to )
be fulfilled in Salt Lake County. -

:

6. The matter in controversy exceeds 520,000. I

7. This matter is properly before the jurisdiction of this Coun.

RECITAL OF FACTS
1

S. The Plaintiffs reallege the allegation set fonh in Paragraphs I through 7 as though set
1

fonh herein in their entirety,

c. On or about 19S7. Anderson who was working at the time with the Utah State

Division of Environmental Quality, recognized the need for a low level radioactive waste site in

| the state of Utah.
.

| 10. Upon informal advice from members of the Utah State Attorney Generats office.
:

!
:

Anderson incorporated Lavicka. Inc., the corporate plaintiff on or about February 2,1987 for the
|

express purpose of developing a plan for siting such facility in the State of Utah.
|

| 11. During the course of the next few months, Anderson approached the Defendant
'
,

Semnani to inquiry of his interest to undenake the siting procedures.,

i. ',
t

i
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I'2. Anderson approached Semnani because the two of them had become familiar through

Semnani's involvement previously in seeking a site to process industrial waste.

13. Shonly after the initial conversation, the panies agreed to enter into a business
- *

relationship wherein'Andsson would provide Semnani site application and consulting services

' through the corporate plaintiffLavicka, Inc.

14. Under the terms of the agreement, Semnani agreed to pay a consulting fee of

S100,000, in advance, and an ongoing remuneration of five percent (5%) of all direct and indirect

revenues that Sen ni would realize from such a facility,if siting was successful. i
'

15. Anderson agreed to provide Semnani with such expenise as was necessary for the

application process, together with Anderson's business plan as to the operations of such a facility.

16. Over the next several months, Plaintiff provided such expenise and information as

was necessary for Semnani to create a formal application for such a site and facility.

I6. On or before December 1937, Semnani caused the corporate Defendant to be

mganized for the express purpose of filing a formal application for a license to operate a facility j

designed to receive and process naturally occurring radioactive materials (" NORM license");

17. The corporate defendant submitted the formal application, which for the greater pan

had been completed through the information and services of the Plaintiffs, as had been agree'd by

the panies.

IS. In February 19SS. Envirocare was granted a NORM license to operate the waste

facility and immediately commenced operations by receiving a contract to process waste materials

from the Environmental Protection Agency, Denver, Colorado.
i
t

i

f
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| 19. Again, the agreed consulting services allowed Envirocare to know about, and

approptiately solicit the contract from Denver.
.

20. During the course of the application process and up to the grant of the license,,

Defendants paid only a ponion of the originally agreed initial advance compensation. -

21. During the course of the next eight years, Defendants have paid only ponions of the

agreed fees during the operations of the facility.

22. Such payments have been in the form of cash, .real propeny, gold coins and other

accounts.

23 In the same period of time, Defendants have received over 5125 million in revenues

from the operations of the facility.

FIRST CAUSE OF ACTION,

BREACH OF CONTRACT
I

24. Plaintifis reallege the allegation set fonk in Paragraphs I through 23 as though set

!bnh herein in their entirety.
.

25. The panies entered into a binding agreement for the services of the Plaintiff

; Anderson. i

!

26. Although Anderson made several attempts to embody this agreement in writing,
,

Defendant Semnani refused to execute such written agreement, not because there was no,

i

agreement between the panies, but for the express reason that he did not desire to have any

paperwork which could later be held against him or his operation.

t *

t

t

i
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| 27. The agreement between the parties called for the specialized knowledge and
i

!
information held by the Plaintiff, which the plaintiff did in fact impan to the defendants in reliance!

upon the Defendants' promise to pay the agreed compensation.
.

(
28. Defendants used such information, skill and knowledge of the Plaintiff to receive the

site license and continue to this day to operate such site commercially.

29. Without the express involvement of the Plaintiff, Defendants would not have been

able to create such business operation.

30. The parties' agreement included mutual promises, one for the rendering of knowledge

and skill for the completion of a specific task, the other for payment for such knowledge and skill.

31. Defendams' have not denied the existence of such contract, rather they have been

delinquent in the payment of agreed sums.

32. Plaimiffs have done nothing to cause such delays in payment.

33. The non-payment of agreed sums by the Defendants have breached the terms of the

'.t;;reement between the panies.
|

34. The Plaimiffs have been damaged because of such breach.

SECOND CAUSE OF ACTION
, QUANTUM MERUIT " QUASI-CONTRACT / UNRJST ENRICHMENT"

24. Plaimiffs reallege the allegation set fonh in Paragraphs I through 34 as though set

tbnh herein in their entirety.

|
|

9

9

f

f

Page5 *



.. _ _

I-
*

. \

1. .. .

-
.,

.

.

!

. 25. PlaintiEs have provided information and specialized knowledge to the Defendants for
!

the specific purpose of receiving a license for a site to process waste materials as hereinbefore ser
|

forth.
. |

-

'26. Defendants have received the benefit ofsuch knowledge and information to receive )
|

the NORM licensing as contemplated by the parties. l

|

27. Defendants have received revenues in excess of 5125 million from the operation of - 1

such sited facility.

1

28. Under the circumstances it would be un'just for the Defendants to have such benefit of

information and knowledge without adequate compensation to the PlaintiEs.

29. PlaintiEs' knowledge is unique in nature, and therefore has value to the extent utilized

by the Defendants to receive revenues in excess of 5125 million.

30. Such value should not be less than five percent (5%) of such revenues.

THIRD CAUSE OF ACTION
QUANTUM MERUIT " CONTRACT IMPLIED TN FACT"

31. Plaintiffs reallege the allegation set fonh in Paragraphs I through 30 as though set

fonh herein in their entirety.

30. The Plaintiffs have ected in good faith towards the Defendants throughout the period

of time from the first date of discussion through the date of this Complaint.

31. Plaintiffs have performed the work which was requested of them by the Defendants;i

I

l

to wit: provided such information and knowledge as was necessary for the grant of the NORM

license. i

f
f
f I
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32. In accordance with the conversations and terms of the understanding between the

parties, the Plaintifs expected compensation in tiie amount of $100,000 in advance and five

percent (5%) ofthe on-going revenues of the Defendants for the facility.
,

;

33. The Defendants knew that PlaintiKs expected the compensation, and acknowledged.

that fact by paying a portion thereof during the course of the last eight years.
;1

; 34. Under the circumstances the PlaintiEs should receive the expected and agreed

amounts.
j

,

! -

:

1 I

FOURTH CAUSE OF ACTION,

FRAUD
.

35. PlaintiEs reallege the allegation set fonh in Paragraphs I through 34 as though set i;

;

fonh herein in their entirety.
'

36. Defendant Semnani, on more than one occasion prior to the work done by Anderson,

made representations to PlaintiEs that he would pay the sum of 5100.000 plus fivi percent (5%)

of the revenues ofihe facility developed through the effons of Plaintiffs.
,

37. On information and belief at this time, and funher evidenced by Defendants lack of

payments to date. PlaintiEs allege that such representations, at the time they were made were

false, that Defendant Semnani had no intention to fulfill the promised representations, but made

such representations for the sole purpose to induce Anderson to provide the skill anch knowledge.

38. Defendant Semnani knew such representation was false, or in the least made the !
!

representation with recklessness as to his true commitment to pay.

~

.
t

I
.

f
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39. Plaintis Anderson reasonably and innocently relied on the representations made by

Semnani, provided the requisite information, knowledge and skill, and in so doing foreclosed for

him any other possible ' avenues to develop a site, inasmuch as a license for a facility of this type

would be granted to another only after the showing there was still an unfilled need.

! 40. The knowledge and skill which was provided by Anderson, after he relied on
4

;

'

|

Semnani's representations, did in fact result in the grant ofthe NORM license to Envirocare.

41. Because of the actions of the Defendants, Anderson has not received the promised l

.

| be,: fit of the represented amounts.
,

WHEREFORE, the PlaintiEs pray the Court forjudgement as against the Defendants,.

jointly and severally as follows:

1. For an amount equal to not less than 55,000,000, representing the unpaid

compensation agreed by the parties, such actual and final amount to be determined at time of trial;

i

Together with an order directing the Defendants to continue with such compensation for the

Plaimiffs as the Defendants realize revenues; or,

2. For an amount equal to not less than 55,000,000, representing the value of the

senices which PlaintiEs rendered to Defendants, who will remain unjustly enriched, unless this

Coun equitably intenenes; Together with an order directing the Defendants to continue with

such compensation for the Plaintiffs as the Defendants realize revenues. Such actual and fmal

value shall be established at time of trial; or.

I
! .

I
f

f

.
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3. For an amount equal to not less than 55,000,00 representing the amount agreed for the

services ofthe Plaintiffs as implied through the actions of the parties; Together with an order
i

directing the Defendants to continue with such compensation for the Plaintiffs as the Defendants

realize revenues. Such' actual and final amount to be established at time of trial; or, ,

'

4. For an amount equal'to not less than S5,000,000 representing the damages incurred by

the Plaintiffs by the fraudulent 'oehavior of the Defendants;

5. Together with an amount equal to $2,500,000 representing exemplary and punitive

damages for the egregicos actions of the Defennants;

6. Together with interest on such amounts, both before and after judgment, as the Coun

deemsjust;

7. Together with the costs and expensesincurred herewith; and,

S. Such other relief as the Coun may deemjust and proper in the circumstances.

Dated this /2e day of October,1996|

1
t

.'
Jam (s C. Haskini, v'

' ''

'

. torney for Plaintiffs

t

a

9

't I
e

i
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HASKIWS &! ASSOCIATES
*

, ,, . m . !
'

9 5085 Sduth State Street c : r ', i
.

* ' ' ''
.

\
,

; Murray,' Utah |84107-4840 f . , '
'

i

g Teleph . (801)268 3994
.

,

. '

''
..

,

! Facsimil :- (89J) 268-4031 i e !,, d
-

: :. O i- -

-f -

ji
' .. .

s -

, |
-

i.

IN p THIRD JUD!CIAL DISTR]CT COURT OF SALT LAKE COUN1 Y
'

+,
,

-

, :- ;
.

i STATE OF UTAH'
:

i :
,

:

! ' i.ARRY F. ANDERSON, an individual, and : !
!
i L.AVICR.A INC., a Utah corporation, . :

'

,'I,
.

,, .

*
.

i Plaintiffs '*
'4

.

/ i : COMPLAINT '

,

v. : >
.

.

l . .

i ;
.

.

IKHOSROW B. SEMNAN!, an individual. :

and ENVIROCARE OF UTAH. TNC., a Utah : Civil Number fd 09/9 7.9 7 / C ft/ ' i
corperation. j,

'

Defendants
: VUDGE FRANK G. NOEL;

. .
,

I

i

1

(0.NE NOW, the Plaintiffs. by and through their i unsel, James C. Haskins, and allege
'

I

the fouo int claims as against the Defendants as follows:

| | JURISDICTION
I !-

1. The pndividual Plaintiff, Larry F. Anderson (hereinafter " Anderson"), althou3h
. . -

;

cresently,residirig outside of th- State of Utah, did reside in Utah County during the course of the
'

i

::etivitiedherein alleged and by filing this action in the abose-entitled court does hereby submit to
'

| :

the,iurisdiction'af this court.
,

I' ; Pagei
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|2. Pip!nti8fLavicka, Inc., is a Utah corporation doing business in the state ofUtah with itsi !i
princip il plack of business in Utah County.

I
i i:
'

3. Defendant Khosrow B. Semnani (hereinafter "Semnani") resides in Salt Lal:e County,
1

I'-
:: ;

State of Utah !
'

'| d
'

I4
rocare of Utah Inc., the corporate defendant, has its principal place ,ofissiness in

| li
.

Sah Lake County, State of Utah.'
! h i

j
. Thf agreement set fonh herein was created in Salt Lake County, with its pravisions o

I

be fulfilhd in Salt Lake County. .-

'
. :

I

6. The matierin controversy exceeds $20,000
4

,

7. This' matter is properly before the jurisdiction of this Coun. I

RECITAL OF FACTS
:.

.

S. ThejPlaintiffs reallege the a! legation set fonh in Paragraphs i through 7 as though sel

- fer.h hedein i their entiretv.

? On $r about 1937. Anderson who was workine at the time with the Utah Steie
.~'

.

..

Dwision of Environmental Quality, recognized the need for a low level radioactive wape site in !
.

4 i

the stue,of Utah.
i-

| i

I . Uhn informal advice from members of the Utah State Attorney General's office. |
1 li

Anderson incorporated Lavicka, Inc , the corporate plaintiff on or about February 2,15$7 for the
| | |

| express purposic of developing a plan for siting such facility in the State of Ursa.
,

I

Ij. Dur ng the course of the next few months, Arderson approached the Deferidant

3emnani to inquiry of his interest to undenate the siting procedures
'

- I og j
i 'i ! i

.
]

\ !
*

| Page2
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|
.

12. Anderson approached Semnani because the two of them had become familiar through
; -

Semnais infolvement previously in seeking a site to process industrial waste.
i i )

;13. Sprily after the initial conversation, the panies agreed to enter into a business-

ph,. rein' Anderson would provide Semnani site application and consuhingservices ,'' (
i relatio .

.! ii
* through the pte plaintiffLavicka,Inc. i;

I

|
-

;
a .

'14. Under the terms of the agreement, Semnani agreed to pay a consuhing feq of 't'
I

. 5100,000, in advance, and , i r.,ngoing remuneration of five percent (5%) of all direct and indirect"

i L
,

.

revenues that,'Semnani would realize from such a faci 's. ifsiting was successful.
, .

*
' i-

|15. Anderson agreed to provide Semnani with such expenise as was necessary
-

for the \ |i

applicajon process, together with Anderson's business plan as to the operations of such a facility.
~

*t
*

4

|6. O er the next several nionths, Plaintiff provided such expenise and information as

was necessary'for Semnani to create a formal application for such a site and facility.
'

: e

16. On or before December 19S7, Semnani caused the corporate Defendant to be
*

, .

<v;snited for the express purpose of filing a formal application for a license tc operate a facility

designed to receive and process naturally occurring radioactive materials ("NOPO! license").

17. Ti}e corporate defendant submitted the formal application, which for the giester pan
i
I i

had beer' completed through the information and services of the Plaintiffs, as had been agree'd by
,

the pani)s. ,'
. ,

,

i 8
|

I,3 In february 19SS. Envirocare n2s granted a NOR.\llicense to operate the waste
.

facility a'id iminediately commenced operations by receiving a contract to process waste materials
'

fmm :he Environmental Protection Agency. Denver, Colorado
,

t i
e

i
5 |

-

g: ; -
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|| 19. $ gain, the agreed consulting services allowed Envirocare to know abouf, and
*

'

d |

appropriateli solicit the contract from Denver, i i

! l
j

i 20.
During the course of the application process and up to the grant of the license.

Der ants id only a portion of the originally agreed initial advance compensation,
-

li '
) 21. Quring the course of the next eight years, Defendants have paid only por! dons of the
i .I

agreed fees fyring the operations of the facility.
! 1

| 22. Spch payments have been in the form ofcash, .real propeny, gold coins and other!

I
-

accoufits.
''

.' |.

23 Inhhe same period of time, Defendants have received over 5125 million in revenues

frorn tbe operations of the facility.
i

6 i

t

!;

i: FIRST CAUSE OF ACTION I

g 9 BREACH OF CONTPaCT ,

'

|i
G-1 Plaintiffs reallece the allegation set fonh in Paragraphs I through 23 as thaugh setit
. i'

!cnh hirein ir(their entirety.

p5. TN panies entered into a binding agreement for the services of the Plaintiff
\|

Andersdn |
i
! !.
76. AI, hough Anderson made several attempts to embody this agreement in w|riting.
' y

Defenddnt Setnnani refused to execute such written agreement, not because there was _

no
j 'l-

agreeme'nt bet' Ween the panies, but for the express reason that he did nor desire to hav
-

:any
, it

paperwork wNbh could later be held against him or his operation.

d
,n.

!
, v

I
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f 27.he agreement between the panies called for the specialized knowledge and
,

I I;

inforytion held by the Plaintiff, which the plaintisdid in fact impan to the defendadts in reliance

upo[ihe Degndants' promise to pay the agreed compensation.
g. .

28. hfendants used such infor7nstion, skill and knowledge of the Plaintif toreceive the
-

'
,

i *I i-~

site $ciense and continue to this day to operate such site commercially. |

'

!

} , ! 29. Tithout the express involvement of the Plaintis, Defendants would not have been!

i !
able 'o creathsuch business operation.t

I!
'

|
-

i,

!30. The panies' agreement included mutual prornises, one for the rendering o'f knowledgei

and sb!! for se completion of a specific task, the other for payment for such knowledge and skill.

;31. Defendants have not denied the existence of such contract. rather they haye been|*
!.

I i
de!!nquent in the payment of agreed sums.

i

32 PirintiEs have donc nothing to cause such de!ays in payment.
,

|

i ,..

|33. The non-payment of agreed sums by the Defendants have breached the teps of the
I

'

.greement between the panies. )
'

, ,

34 The Plaintiffs have been damaged because oisuch brez:h. i
'

,

I i

i !;
i 1. SECOND CAUSE OF ACTION !* ' i

QUrtNTUhl NERUIT " QUASI-CONTRACT / UNJL'ST ENRIC1 BENT"
-

hd. PhintiEs reallege the allegation set fonh in Paragraphs I through 34 as tho i

ugh se: )i l'
I

t'onh herein in!,their entirety.

i !-
;'

; !
.

i .' !
,- ,

.

.

Ii.

'
Page 5,

i



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

.

*
.

! ,! |
. .

.- -

i

!- !
'

h:: -

: |
'

|..
.

, j. 25. 'PlaintiEs have provided information and specialized knowledge to the D|efendants for
'

,

I

the specificpse of receiving a license for a site to process waste materials as henbefore set
- i.

|
forth.i !-

j
..

'

.I [
,{26 endams have received the benefit ofsuch knowledge and informatiorto receive

-

. the hRM hensing as comemplated by the parties.
I

,

*
...

{

i i 27. Defendants have received revenues in excess of 5125 million from the op|teration ofI I
4

.

| such, sited fap' ility.
-

| !.

I
23. Under the circumstances it would be ur$just for the Defendants to have such benefit of

,.

inforrration and knowledge without adequate compensation 1o the Plaintifs
i

, . s

' * ' 29. Riaintifs' knowledge is unique in nature, and therefore has value to the enent utilized
,

i,

by the Defengnts to receive revenues in e.xcess of 5125 million.;
:
, -
, s .

. ,30. Such value should not be less than five percent (5%) of such revenues.
-

. . .

J l i i

I
i

*

-
i.

THIRD C AUSE OF . ACTION
i

QUA.NTUM MERUlT " CONTRACT IMPLIED IN FACT ** I,

. .

!

p 1. Plami:Es reallege the allegation sei ionh in Paragraphs I through 30 as th> ugh set ii.

h]
'

[
tonh ' erein in their entirety, |

i 1.
-;

!
,30. The PlaintiEs have acted in good faith towards the Defendants throughoul the period
I

of time!from the first date of discussion through the date of this Complaint.
,-.

. 31. PlaintiEs have performed the work which was requested of them by the Durendanis.
I,

to-wit) provihd such information and knowledge as was siecessary for the grant of th NORM
:

i 8

I
ficense, i .

d<

.!

i-

t.
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4 accordance with the conversations and terms of the understanding between the32.1

parti s, the Tl
aimiffs expected compensation in the amount of 5100,000 in advance afd five

$
,

|
'

percent (5%; fthe on-going revenues of the Defendants for the facility. j
I

l

j33.The Defendants knew that Plaimiffs expected the compensation, and aclo|powledged|
.

! !
that,fa(t by ps|ying a portion thereof during the course of the last eight years. -

-
| !

34. l$ der the circumstances the Plaimiffs should receive the expected and a ced
'

I
i

lamounis. ' i;
i

'

|. |'
t

?'

! FOURTH CAUSE OF ACTION | l
.

[ FRAUD:

I
G5. P intiffs reallege the allegation set fonh in Paragraphs I through 34 as though set

|
forth herein in 3 heir entirety 1

| |
'

36. 6 fendant Semnani, on more than one occasion prior to the work done byAnderson.5

made re|preserN'ations to Plaintiffs that he would pay the sum of $100,000 plus fne percent (5%)

of the r venug: of the faci!ity developed through the effons of Plaintiffs
:

. .
,

, , ,

37. Ott'information and belief at this time, and funher evidenced by Defendantp lack of
I :
t

,

, paymends to dje. Plaintiffs allege that such representations, at the time they were madh were
1.

(alse, shgt Def dant Semnani had no intention to fulfill the promised representations, ut made

such rephesentfions for the sole purpose to induce Anderson to provide the skill andowledge.
: .

.13. Defendant Semnani knew such representation was false, or in the least mad,e thei -

!
'

~

represen ation .ith recklessness as to his true commitment to pay.
"

.
'

e .

!
, .

! ,.,

! I di .

)i*

! 8|
.

l
*

|
..

' '

; Page7 i
.

i



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

-
;

! ..

L*.! '

,

!!;

I|'
| -

t.
| ,

.

I I .. ,

! |
*

- -,.
*

, :.
.

, ' 39. Plaintiff Anderson reasonably and innocently relied on the representations made by
t;

| i;
I

Sepni, pyvided the requisite information, knowledge and skill, and in so doing foreclosed for
-

|

| -| i
.

-'

him'ahy oth possible ~ avenues to develop a site, inasmuch as a license for a facility of this type
,

woulf begy|.
'

. :
;

ted to another only aAer the showing there was still an unfilled need. -
'I i; ,

;

- | 40. ifhe knowledge and skill which was provided by Anderson, after he relih on;
| -

t c

Segni's rpresemations, did in fact result in the grant of the NORM license to Eng|irocare.

, I 41. N, ecause of the actions of the Defendants, Anderson nas not received thepromised

. .

i ||
. .

benefi|. of th r: presented amounts.

i- )
!

; WHEB.EFORE, the Plaimiffs pray the Coun forjudgement as against the Defendants,'
p,

s

jointly,and seyerally as follows:
,

.! i;
I

. { l. F6r an amount equal to not less than 55,000,000. representing the unpaid
.! 's

comqensation|iagreed by the parties. such actual and final amount to be determined at| time of trial;
-

I
,

i'
!Togesh(er with an order directing the Defendants to cominue with such compensation |for theI

O
'

.; '

Plaimiffs as ibe Defendants realize revenues; or,
'

.- '
, ,

'

' 2 Foi an amount equal to not less than 55,000.000, represeniing the value of the

sersides which Plaintiffs rendered to Defendants. who will remain unjustly enriched, uhless this ,
t

;I
O

Coun;equitag intervenes; Together with an order direc:ing the Defendants to continue with
..

:
such jo pen tion for the Plaintiffs as the Defendants realize revenues Such actual' nd finala

. .. .

; value hhall be hstablished at time ofinal, or,
.

| t,
.

-

.i I:
'

> -

! 1 '- -

i

| ! ;. -

- .-
.

e

1

-
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J 60 East South Temple

Salt Lake City, Utah 84111s

Telephone (801) 532-1900
1

1-

|

IN THE THIRD JUDICIAL DISTRICT COURT OF SALT LAKE COUNTY

STATE OF UTAH
|4

LAR F. ANDERSON, an individual, )
and LAVICKA INC., a Utah corporation, )

) ANSWER AND COUNTERCLAIM I

Plaint!Ns, ) |
,

'

) Civil No. 960907271
v. )

, ) Judge Frank G. Noel -

KHOSROW B. SEMNANI, an individual, )
and ENVIROCARE OF UTAH. INC., a )
Utah corporation, )

)
Defendants. )

i
Defendants, Khosrow B. Semnani and Envirocate of Utah, Inc., answer the Complaint

of the Plaintiffs as follows:
'

FIRST DEFENSE
'

The Complaint fails to state a cause of action against Defendants upon which relief
4

|

may be granted.

SECOND DEFENSE

1. Admit the allegations of paragraph 1. (
r 2. Admit the allegations of paragraph 2.

J
f

-)N
Det1Jena.w*
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,

. .

..
,

.
.

.

f
-

1

d

[ 3. Admit the a!!egations of paragraph 3. ,

I 4. Admit the allegations of paragraph 4.

5. Deny the allegations of paragraph 5 and affirmatively allege that neither of the ,

Plaintiffs has had any agreement with either of the Defendants enforceable under principles of (

'

| either law or equity.
4

i

|
6. Admit the allegations of paragraph 6.

.

| 7. Admit the allegations of paragraph 7.
.

<

8. Answering paragraph' 8 Defendants incorporste herein their answers to !

- paragraphs 1~ through 7 of the Complaint.

9. Answering paragraph 9, Defendants admit that, in 1987. Larry Andenen was

,

working as an employee of the Utah State Bureau of Radiation Control, but deny the balance -
1

|
of the allegations of said paragraph and do affirmatively allege that, at all times subject of the

,

Complaint, Anderson was a director of said division and responsible by law for the fair and

unbiased performance of his duties as director and as an officer and employee of the State of

| Utah.
I !

i

| 10. Answering paragraph 10, Defendants admit that Larry' Anderson incorporated
|

,

Lavicka, Inc. on February 2,1987 as a Utah corporation, but deny the balance of the

allegations of said paragraph.
i

11. Answering paragraph 11, Defendants admit that Anderson did spproach

! Khosrow Semnani, but deny the M-w of the allegations of said paragraph, and do
.I

I affirmatively allege that Anderson made no inquiry of Mr. S=a-ai, but rather requested Mr.

'

Semnani to pay monies to Anderson.

-2-naasssa.m
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4

12. Answering pamgraph 12, Defendants admit that Khosrow Semnani became

. acquainted with Larry Anderson incident to Mr. Semnani's application to the State of Utah

and the State of Utah's subsequent licensing and puMug of an industrial waste disposal

facility at Orassy Mtn., Tooele County, Utah, but do deny the balance of the allegatic,ns of

said paragraph.

13. Deny the allegations of paragraph 13 and do affirmatively' allege that at no time

did Larry Anderson advise Khosrow Semnnni that either Anderson or Lavicka, Inc. would

[ provide any services or assistance to Mr. Semnani or to Envirocare of Utah. Inc.

14. Deny the allegations of paragraph 14 and affirmatively allege that Larry

Anderson requested Mr. Semnani to make payment to him, in advance, of an amount of

5100,000.00 and to thereafter make payment to him of an amount equal to five percent of any

revenues that Mr. Semnani would receive incident to the operation of a proposed radioactive

waste disposal facility at Clive, Tooele County, Utah, for which Mr. Semnani was then

seeking licensing and petmitting from the Utah State Bureau of Radiation Control.

Defendants further affirmatively allege that Mr. Semnani advised Anderson that Mr. Semnani |
|

would pay the amounts requested by Anderson.
,

15. Deny the allegations of paragraph 15 and =&manvely allege that Anderson did
i

I
not offer to provide, nor did Mr. Semnani agree to receive, any services or assistance from

4!
Anderson or Lavicka, Inc.

I
16. Deny the allegations of paragraph 16.

16. [ sic] Answermg the second numbered paragraph 16 [ sic), admit that Khosrow
;

Semnani caused Envirocare of Utah Inc. to be incorporated under the laws of the State of

~3*ns12.ststs2
.W:
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'

-
.

.

! Utah, but deny the balance of the allegations of said patagraph, and do afrumatively allege

that Envirocare of Utah was incorporated on December 4,1987.

17. Deny the allegations of paragraph 17.

! 18. Admit the allegations of paragraph 18, except insofar as it is therein alleged or

implied that the first waste materials delivered to the waste disposal facility were from the

Environmental Protection Agency, Denver, Colorado, which allegation or implication these
4

/ Defendants do deny. .

.

19. Deny the allegations'of paragraph 19.

20. Answering paragmph 20, Defendants deny that there was any agreement to pay .

any of the amounts as alleged by Plaintiffs, and do deny that Envirocare of Utah has at any

time made any payment of any amount to either of the Pl=4dA but do afmmadvely allege. -I

that Kherrow Semnani made payment to Larry Anderson of only a portion of the amount
,

a

requested by Anderson, and do deny the balance of the allegations of said paragraph.

f
21. Answering paragraph 21, Defendants deny that there was any agreement to pay

any of the amounts as alleged by PhindEs and do deny that Envirocare of Utah has at any

time made any payment of any amount to either of the Plaintiffs, but do afErmatively allege
!

that srow Semnani made payment to Larry Anderson of only a portion of the amount

requested by Anderson, and do deny the balance of the allegations of said paragraph.
;

|

22. Answering paragraph 22, Defendants admit that the payments made by

Khosrow Semnani have been in cash and on one occasion, real property and on one or more

other occasions, gold coins, but do deny the balance of the allegations of said paragraph, and
,

f

,
.

~4*
s3812.sE126.30
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'
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|
*

I |
do mMirmatively allege that Envirocare of Utah has not made any payments of any amounts to

'

cither of the Plaintiffs.

! 23. Deny the allegations of paragraph 23.

24. Answering paragraph 24, the Defendants incorporate herein their answers to
,

paragraphs 1 through 23 of the Complaint. |

25. Deny the allegations of paragmph 25.

/ 26. Deny the allegatio.ns of paragraph 26.
.

27. Deny the allegationiof paragraph 27 and affirmatively allege that neither of the
'

!
'

t t |

Ig Plaintiffs had any agreement with either of the Defendants and that the responsibilities of |

,

Larry Anderson with regard to the Defendants was that same responsibility which Anderson
r

owed to the general public pursuant to his official duties as an officer and employee of the
-

t

State of Utah.

| 28. Deny the allegations of paragraph 28.
k*

29. Deny the allegations of paragraph 29.

30. Deny the allegations of paragraph 30.
,

'

31. Deny the allegations of paragraph 31. Khosrow Semenni afRrmatively alleges
,

that he has not made payment of all of the amounts as requested and demanded by Larry
,

Anderson.,

32. Answering paragraph 32, Defendants admit that Larry Anderson has requested

and demanded payment of the amounts which he has received from Khosrow Semnani and

[ has demanded other and additional amounts which have not been paid by Mr. Semnani and

that neither of the Plaintiffs have advised or directed Mr. Semnani not to make payments to

i

-5-nettsanoo
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. f. .

.

i
i

f/ -- :
Anderson of the amounts demaved by Anderson, but do deny the balance of the allegations I

of said paragraph.

33. Deny the allegations of paragraph 33 and do n%matively allege that there is

not now nor has there ever been a valid agreement which either of the Plaintiffs had with'

I

Ieither of the Defmdants.

34. Deny the allegations of paragraph 34.

THIRD DEFENSE.

.

24. [ sic] Answering paragraph 24 [ sic] of the Second Cause of Action of the
,

Complaint, Defendants incorporate herein their answers to paragraphs I thmugh 34 of the

Complaint.
!
!

,
25. [ sic] Deny the allegations of paragraph 25 [ sic].

-

26. [ sic] Deny the allegations of paragraph 26 [ sic].

,) 27. [ sic] Deny the allegations of paragraph 27 [ sic).
,

28. [ sic] Deny the allegations of paragraph 28 [ sic] and affi==6vely allege that'

9

neither of the PlainnfYs have provided services or assistance to either of the Defendants.
,

29. [ sic] Deny the allegations of paragraph 29 [ sic].

30. (sic] Deny the allegations of paragraph 30 [ sic] and =hm=Hvely allege that

Lavicka, Inc. has not provided anythmg of value to either of the Defendants and that the only
,

value, if any, that may have been provided by Larry Anderson was limited to such

information as.he was required by law to provide to the general public relative to his duties as

an officer and employee of the State of Utah.

>

-6-non.sanoo
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FOURTH DEFENSE

|
31. [ sic] Answering paragraph 31 [ sic] of the ~ Bird Cause of Action of the

i

Complaint, Defendants incorporate herein their answers to paragraph I through 30 [ sic] of the

Complaint.

30. [ sic] Defendants deny the allegations of paragraph 30 [ sic] of the Third Cause of
.

Action. Khosrow Semnani does affirmatively allege that Larry Anderson has engaged in an
.

ongoing felonious practice of extortion of. monies from Mr. Semnani.
.

31.-[ sic] Deny the allegations of paragraph 31 [ sic] and more particularly deny that
-

either of the Defendants has requested any service or assistance from either of the Plaintiffs g
I and that either of the Plaintiffs have provided any assistance or service to Defendants,

excepting th'; providing ofinformation by Latty Anderson as he was required to provide to -
i

the general public relative to his duties as an officer and employee of the State of Utah.

32. [ sic] Answering paragraph 32 [ sic], Defendants deny that either Plaintiff could

reasonably have had any understandmg that Plaintifs were legally entitled to payment of any

amounts from either of the Defendante- Khosrow Semnani does admit that Larry Anderson'
;

believed and expected that he would receive payment of the amounts which he illegally
,

,

demanded and was extorting from Khosrow Semnani. Defendants deny the balance of the

allegations of said paragraph.

h 33. [ sic] Answering paragraph 33 [ sic], Khosrow Semnani admits that Larry Anderson

|
myccted payment of the amounts which he was illegally demanding and extorting from Mr.

Semnani and that Mr. Semnani paid a portion of the amounts demanded by Anderson over a
.

|
|

-7'non.sence
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,

| Period of approximately dght y7ars. Defendants deny the balance of the allegations of said

Paragraph.
j

34. [ sic] Deny the allegations of paragraph 34 [ sic].

Furru DEFENSE

35. Answering paragraph 35, Defendants incorporate hetein their answers to'

paragraph I through paragraph 34 [ sic] of the Third Cause of Action of the Complaint.
p

|1
36. Envirocare of Utah, Inc. is without information sufficient to fotm a belief as to'

the truthfulness of the allegations of paragraph 36 and, therefore, does deny the same.

Khosrow Semnnni; in answer to the allegations of 36, admits that on more than one occasion

he told Larry Anderson that he would make payment to Larry Anderson of the $100,000.00

d=nded of him by Anderson and of the five percent of revenues as demanded of him by )
-

l

i

And.rson, but does deny the balance of the allegations of said paragraph and does,

RMentively allege that the demands made by Anderson constituted a felonious extortion of l

e

Inonies from Mr. Sannani.
|
!

37. Envirocare of Utah, Inc. is without information sufficient to form a belief as to

the truthfulness of the allegations of paragraph 37 of the Complaint and, therefore, does deny

the same. Khosrow Semnnni denies the allegations of paragraph 37 and does affirmatively
,

allege that he did tell Larry Anderton that he would make payment of amounts demanded by: \

Larry Anderson, but that the demands made by Anderson were illegal and unlawful and he

| 1
| was not entitled to rely on statements made to him by Mr. Semnani in response to said illegal

and unlawful demands.
/

-8-ssau.stnuo
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38. Envirocare of Utah, Inc. is without information sufficient to form a belief as to

the truthfulness of the allegations of paragraph 38 and, therefore, does deny the same.

Khosrow Senant in answer to the allegations of paragraph 38, admits that he inteuded to

not make payment to Larry Anderson of all of the amounts which Anderson had illegally and

unlawfully demanded, that it was his hope and purpose that Anderson would not continue to

d=ind payment of said amounts and would cease and desist in his illegal and unlawful

!
) practices. Mr. Semnani denies the balance of the allegations of said paragraph. .

39. , Deny the allegations'of paragraph 39.

40. Deny the allegations of paragraph 40.

41. Deny the' allegations of paragraph 41.

f SIXTH DEFENSE -

.

(IIIcgality and Violation of Public Policy)

I
42. At the time that the subject requests and demand < were made by Larry

Anderson for payment from Khosrow Semnani: Anderson was an officer and employee of the

State of Utah and a director of the Utah State Bureau of Radi=6en Control, which Bureau was

further responsible for the processing, review and determination of Mr. SemenPs application

for a license and permit for the operation of a waste disposal facility. Said Bureau was

responsible for all supervision and oversight of said facility by the State of Utah in the event

1 of and upon the granting of a license and permit. Anderson was duty bound as said officer I

and employee to provide accurate, fair and unbiased information and services to members of

the general public whose business interests fell within the review, determination and
L

supervision of the Utah State Bureau of Radiation Control. Anderson was precluded by law

-9-mius.noa
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| ,

I
,

.

from requestmg, demanding or accepting payment for his services as a State ofEcer and
|

| employee other than his salary as paid by the State of Utah. Anderson's requests and
i

demands from Khosrow Semnani of the amounts subject of Plaintiffs' Complaint were illegal

and against public policy and, consequently, his supposed and elleged contract with Mr.

! Semnani was illegal and void as against public policy, which illegality bars the claim of rightI

|

| / and entitlement which he makes for payment from Mr. Semnnni or Envirocare of Utah, Inc.

| In particular: -
.

.

(a) Section 67-16' 5, Utah CodeAm., pro'ibited Anderson from soliciting,a
!

|

receiving and accepting any compensation if he recently had been, then was, or in the
, f,|

| p future may be involved in any governmental function with respect to Mr. Semnnni's
:

I official duties. Section 67-16-12, Utah Code Ann., provides that such solicitation

application, or if said amount would tend to influence Anderson in the discharge of his -
i
'

_

||

and/or acceptance constitutes a felonious act.'

(b) Section'67-16-6, Utah Code Ann., prohibited Anderson from receiving

or agreeing to receive compensation for assisting any person or business entity in any M
transaction involving the Utah State Bureau of Radiation Control unless Anderson first

!

| files a sworn written statement with the head of the Bureau and with the Utah

Attorney General identifying the specifics and purpose of such agreement or
1

i understandmg. No such written statement was filed.
'

(c) Pursuant to 0 76-6-?06(2)(g), Utah Code Ann., Larry Anderson is guilty |

of theft by extortion by implicitly threawning, as a public official, to take an action or

withhold an official action or cause such action or withholding of such action

/ - 10 -neitsr.mx
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! > regarding Mr. Semnani's application and regarding the supervision and oversight of the
;

subject waste disposal facility absent Mr. Semnani making payment of the amounts

| demanded by Anderson. Pursuant to f 76-6-406(2)(e), he is so guilty for thrrctfter
,

threatening to reveal that payments were made by Mr. Semnnni. g
| SEVENTH DEFENSE

|

(Duress)

43. All statements which Khosrow Semmni made to Larry Anderson that Mr. ,

!-

Semeni would pay to Anderson th'e amounts demanded by Anderson and all amounts so paid,

by Mr. Semnani were statements made and amounts paid by Mr. Semnani upon his reasonable |
''

| t
I'

understanding and belief that if he did not so declare to Anderson thax said amounts would be

paid and that if he did not in fact pay said amounts, thzt Anderson would use his official
'

,

1

| position and capacity as an officer and employee of the State of Utah, and the resources

available to him incident to his employment, to deny Mr. Semmni a fair consideration, i
|

review, hearing and determination on Mr. Semnani's application and thereby assure the l
|

l'

absence of a fair consideration, review, hearing and determimtion which vmuld predictably

cause the application to not be granted and the subject waste disposal facility not licensed or,

iflicensed, an unfair and biased oversight and supervision of the operation of the facility
|

under said license. The claims of Plaintiffs are barred by the doctrine of duress in the

1

inducement of the subject statements and payments. |
P !

i

l
|

,

1

|
f

= 11 -
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EIGHTH DEFENSE

(Waiver)
.

44. By way of a separate afErmative defense to the claims enumerated in the

Complaint, the Defendants do reallege the allegations of their Sixth Defense. 'Ibe said

conduct of Larry Anderson was illegal and contrary to law and known by him to have been
)

illegal and contrary to law, and the claims of the Plaintifs therefore are barred by the
f

doctrine of waiver.
.

'

NINTH DEFENSE ;

(Statute of Frands)

45. The supposed verbal agreement, as alleged by the Plaintiffs, was for the

payment of monies for a term in excess of one year and constitutes an agreement that by its -1 -

terms was not to be performed within one year from the making of the agreement and,

therefore, is barred by the provisions of Section 25-5-4(1), Utah Code Annotated.

'rENTH DEFENJE'

,

(Absence of Consideration)
,

46. No service, assistance or information was provided by Lavicka, Inc. either
i
'

pursuant or in response to the supposed agreement as alleged by the Plaintiffs, and any

information and service as may have been provided by Larry Anderson was limited to that

which Anderson was required by law to provide to the general public within the scope of his
i

'. official duties as an officer and employee of the State of Utah and was not provided pursuant )

8 f to any alleged contract with either of the Defendants. There is an absence of condderation
J

,

for the supyosed contract as alleged by Plaintiffs.

|

|- 12 -n m. san oo
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| FrIVENTH DEFENSE
l

(Directed at Second and Third Canses of Action -
|

No Implied Contract)
!
! 47. By way of an affirmative defense to the allegations of the Second and Third

Causes of Action of the Complaint, Defendants allege that no services were provided to or

. received by them from either of the PlainHE and that there was no contract, implied either in;

|
.

|J 1aw or in fact, that will support either a claim for quanrum meruit or unjust enrichment.

|| ~

'

|
I WHEREFORE, Defendants pray that the Complaint of Plaintiffs be diemi"ed, with

1
'

| prejudice, and that Defendants be awarded relief pursuant to the prayer of their Counterclaim

herein. -

|

| COUNTERCLAIM
, .

,

'I By way of counterclaim, the Defendants, Khosrow B. Semnsni ("Mr. Semnani") and

Envirocare of Utah ("Envirocare"), complain of the Plairdm, Larry F. Andenen

(" Anderson") and Lavicka, Inc. ("Lavicka"), and allege:'

.

1. 'Mr. Semnani is, and at all times herem mentioned was, a resident of Salt Lake I
1

t

County, Utah.
|

|
| 2. Anderson is currently a resident of the State of Nevada, but resided in Utah

|

|, County, State 'of Utah, between 1986 and 1996.

3. Lavicka is a Utah corporation with its principal place of business in Utah

County, Utah. ;

t. . r

i
b

/
|

- 13 -| natuenax
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|

4. During the period between 1986 and 1994, Anderson was an officer

employee of the State of Utah and served as a director of the Utah State Bureau of Radiation

Control.

5. In 1987, Mr. Sem=ni submitted an application to the Utah State Bureau of

Radiation Control to obtain licensing and permitting for the establishment and operation of a

9 -

radioactive waste disposal facility at Clive, Tooele County, Utah.

#
6. On a date between mid-1987 and early 1988 and while Mr. Semmni's

.

application was before the Utah State Bureau of Radiation Control, Anderson came to Mr.

g Semmni's office, both unexpected and unannounced. There and on that occasion, Anderson

J requested that Mr. Semnani make payment to him of an amount of $100,000.00 and, in
,

addition, an amount of $5.00 per ton for all war 2 material received at the disposal facility if gJ
and when licensing of the facility was obtained. Previous to this occasion, Anderson hadf

requested that Mr. Semnani loan to Anderson amounts of money which Anderson arm ted

i; were to be used for the medical expenses of Anderson's mother, then living in the State of

Idaho. Semmni had loaned the amounts to Anderson, pursuant to a verbal agreement, as
,

Anderson had requested. ;

I

At the time that Anderson made the loan requests of Mr. Semnam and at the
.

7.
.

|

time of Anderson's request for the $100,000.00 and the payment of S5.00 per ton for waste

([ material, Mr. Semnsni's requests and submissions were pending before the Utah State Bureau
i

! of Radiation Control. Mr. Semuni understood that the requests made of him were wrongful.

Notwithstanding, he recognized that Anderson's official position with the State of Utah and

the nature of his duties and responsibilities regarding the Bureau's review and determination

f
#- - I4 -53st2.stsu.so
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.

of Mr. Semnani's requests and submissions, and the subsequent supervision and oversight by

the Bureau of any disposal facility as licensed and pennitted by the Bureau, made predictable

that Anderson would unduly encumber, if not prejudice, the review and determinati$n of the

pendmg application, perhaps preclude a fair and unbiased review and determination and,

further prejudice Mr. Semnani's dealings with the Bureau with regard to the Bureau's

i supervision and oversight of the facility, iflicensed and approved.'

8. At the time of Anderson's demand for monies from Mr. Semn-i Mr. Semnam

further believed that, if he reported'the demand to Anderson's superiors or to any other-

authority, Anderson would deny that the demand had been made and would encumber and

prejudice Mr. Semnani's application and efforts with the Utah State Bureau of Radiation

f
Control. Mr. Semnnni believed that Anderson intended that Mr. Semnani should understand -

I that such application and efforts would be encumbered and prejudiced if the requested

# amounts were not paid. In reliance upon that understanding and in response to the duress
e

imposed by Anderson's ofHeial position, Mr. Semnani told Anderson that he would pay the

f
$100,000.00 and would make a payment on a percentage basis on waste delivered to the

o
facihty..g

/ 9. Mr. Semnani made payment to Anderson of the 5100,000.00 requested by

Anderson and, on a number of occasions over subsequent years, made payments to Anderson d

in varying amounts. Mr. Semnani believes that the last payment of monies to Anderson was

made in January of 1995.'

j 10. In 1989, Anderson advised Mr. Semnani that he was interested in acquiring a

residential condominium unit and requested Mr. Semnani to purchase the condominium for

i

i
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Anderson. Mr. Semnani was reluctant to deliver to Anderson the sizable amount which the

i value of the condominimn unit would have represented. Consequently, he persuaded

Anderson to permit the condominium unit to b purchased by Mr. Semneni and retained in his

1. vised Mr emna i nd t co p chased

and retained in Mr. Semnani's name, conditional upon Anderson being given a deed to the
,

condominium unit which Anderson would hold and not record until such date as was mutually f

agreeable. Mr. S unani requested' and Anderson agreed, to provide Mr. Semnani with an

'

unsecured promissory note representing that Anderson would repay to Mr. Semnani the
!

amount which Mr. Semnani paid for the purchase of the condominium unit.
1

12. On October 27,1989, Mr. Sanani executed and delivered to Anderson a quit ' '

|
!

claim deed therein describing the condominium unit, commonly known as 2468 Fairway
i

| Village, Park City, Utah Summit County, Utah ("the Condominium Property") and more (
|o

/ particularly described as follows: |
| \

|' LOT 14, Tim FAm.WAY VILLAGE No. 2 SimDIVISION, A PLANNED UNIT
DEVELOPMENT, AS EE SAME IS IDENTIFIED N THE RECORD OF SURVEY MAP
RECORDED IN SUMMIT COUNTY, UTAH, AS ENTRY NO. 180617, AND IN THE'

b
|1

DECLARATION OF COVENANTS, CONDTHONS, RESTRICTIONS AND BY-LAWS OF
mE FAIRWAY VILLAGE NO. 2 SUBDIVISION, A PLANNED UNIT DEVELOPMENT'"

AS ENTRY NO. 180616 IN BOOK M190, AT PAOE 52, OF THE OFFICIAL

RECORDS. TOGETHER WTTH ANY EXCLUSIVE RIOFTT AND EASEMENT OF USE IN
ANY LIMITED COMMON PARKING STRUCTURE IDENTIFIED WITH THE LOT ABOVE
REFERRED AND TOOETHER WTTH A FlOHT AND EASEMENT USE AND ENJOYMENT

| IN AND TO THE COMMON AREAS DESCRIBED ON THE PLAT, AND AS PROVIDED
FOR, IN SAID DECLARAMON OF COVENANTS, CONDmONS AND RESTRICTIONS.'

Anderson, without the knowledge of Mr. S=nani recorded the deed on December 1,1994,+

but represented to the office of the Snmmit County, Utah, Recorder that the deed was being

- 16 - i(nestnoo
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recorded at the request of Mr. Semnani's company, SX Hart Engineering. Said :'

i representation was false.t
l

13. On the same said date of October 27,1989, Anderson executed and delivered

to Mr. Semnani a promissory note in the face amount of $295,090.79, declaring that Anderson
.

would make payment to Mr. Semnani of said amount, together with interest accruing at the
4

rate of 11 percent per annum from November 1,1989 until paid, and with the entir:: balance

of principal and interest to be paid on November 1,1990.
,

I
14. On December 14,1989, Anderson exeuted and delivered to Mr. Semnani a

second promissory note, declaring that he would pay to Mr. Semnani on or before July 30, !

|
.

1990, the sum of S12,900.00, together with interest thereon at the rate of 10% per annum. |
|

15. The two promissory notes were requested by Mr. Semnani to evidence amounts- |

paid and/or which he had told Anderson he would pay. Mr. Semnani understood that. 4
although Anderson had executed and delivered said proImssozy notes, Anderson had no

intention of malang payment of the same or wuuang to Mr. Semnani the amounts previously

j received from him.

!

16. Anderson's employment by the State of Utah terminM in 1993. Following

said termination. Andenen continued to come to Mr. Semnani, demanding that Mr. Semnani

make payments to him. In response to those demands, and with the desire that Anderson not
;

|
reveal to others that Anderson had been demanding and receiving payment from Mr. Semnnni,

1

Mr. Semnani continued to pay to Anderson various amounts from time to time. Mr. Semnani

hoped that Anderson would eventually abandon his felonious practice of extorting monies
.

from Mr. Semnani.

I
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17. In January of 1995, Mr. Semnani advised Anderson that he would no longer

pay any amounts to Anderson. Anderson responded that he had an attamey who would file

suit against Mr. Semnani and that such suit would constitute a substantial embarrassment to
,

Mr. Semnani which Mr. Semnani should want to avoid. Anderson told Mr. Semnani that he
| |

Iwould make no further demands upon Mr. Semnani if he would pay him an amount of five

million dollars. Mr. Semnani continued his refusal to pay further amounts, and no additional

!

I amounts have been paid since January 1995.
.

18. The total amounts paid by Mr. Semnani to Anderson, including the value of the
i

1

condominium unit now held by Anderson and which Anderson received as a consequence of I

L|

his ongoing felonions practice of extortion. totals not less than $600,000.00.

J

19. On May 16,1996, Anderson was represented by Mr. James C. Haskins,
'

attorney at law. Anderson and Lavicka caused said attorney on said date to prepare a letter
')

addressed to Mr. Semnam's attorney of record and to place said letter in the United States

mails addressed to said attomey. A copy of said letter is attached as Exhibit "A" to this
i

,

.

Counterclaim and by this reference incorporated,he:n:in. The concluding paragraph of said
|

|
letter reads:

f I would request that you infdrIn your client of his options, so that he might
; govern himself and the course of action on these issues. I would hope that you

.

would explain the impact of the formal suit, regardless of any judicial outcome.

Accompanying said letter was a copy of the Complaint which the Plaintiffs have now filed in

, _ t

i
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20. Said Complaint and letter of May 16,1996 constituted an additional act of

extortion and was part and parcel of Anderson's ongoing felonious practice of extortion of
I

: monies from Mr. Semnani.
,

FIRST CLAIM FOR RETRF

(By Mr. Semnani Against Anderson for Wrongful Conversion)

; 21. Defendant, Mr. Semnnni, realleges and incorporates by refernce the allegations

| of paragraphs 1 through 20 of his Counterclaim.
. g'

l 22. Anderson has received the monies and property demanded of and paid by Mr.
-

1 'Semnani and has continued to retain the same. Anderson was not entitled to said money and
;

!

property, all of which belonged to and constittned the popny of Mr. Semnani. Anderson
p

has refused to return to Mr. Semnani the money and hogny received from him, and has -

declared and continues to declare that he is entitled to retain the same and, pursuant to his
|

Complaint in this action, demands additional amounts to be paid by Mr. Semnsni- Anderson'

intentionally received and continues to retain said monies and property, without lawful

justification and with the intention to exercise dominion and control thereof, and to continue
I|

to deprive Mr. Semnani of its use, possession and value. Mr. Semnani demands that said
|
'

monies and property be fotthwith returned to him.

23. As a consequence of the wrongful conduct of Anderson. Mr. Semnnni has
'

sustained damages in an amount not less than 5600,000.00, together with interest thereon

accruing at the rate of 10 percent per annum from date received by Anderson.

| .

y 24. The demand by Anderson for the payment of said monies and delivery of said

property and his refusal to pay over and return the same to Mr. Semnani was and is done

,

- 19 -
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willfully and maliciously, with a reckless disregani for the rights, entitlement and interest of

Mr. Semnani in and to said monies and property and was intended to damage Mr. Semnani

for which reason Mr. Semn:mi is entitled to an award of punitive damages against Anderson

in the amount of $1.8 million, in addition to the actual damages sustained as a result of said i

J

wrongful conversion.

SECOND CLAIM FOR RELIEF j

(By Both Defendants Against Both Plaintiffs For Attorney Fees)
,

25. Def udants reallege a'nd incorporate tha allegations of paragraphs I through 20

/ of their Counterclaim.

26. Defendants allege, against each Plaintiff, that the Complaint filed by said
,,

Plaintds in this action constitutes an action within the contemplation of and precluded by -

Section 76-6-406(2)(e), Utah Code _ Ann., and is a felonious attempt to extort monies from

said Defendants and that the said Coinplaint and the claims therein made against these
\

]
Defendants is without merit and was neither brought nor asserted against these Defendants in'

. good faith, and that Defendants should be awarded, pursuant to Section 78-27-56. Iltah Code

Ann, and against said Plaintiffs, reasonable attorney fees incurred by Defendants in defending f1

|
i

against the Complaint.
! |$

) WHEREFORE, Defendants pray for judgment against the Plaintiffs as follows: I
'

s

1. On his First Claim for Relief, Khosrow B. Sernnnni prays for judgment against )

Larry F. Anderson for the total amount of monies paid by Mr. Semnani to Anderson, saidl

1

amount to be determined by the Cotut, but which amount is not less than 5250,000.00, and

for an order of the Court requiring Anderson to disgorge, reconvey and redeliver to Mr.
.
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CEKIw1CATE OF SERVICE
[

I HEREBY CERTIFY that on this ist day of November,1996, I did cause a true and'

correct copy of the foregoing ANSWER AND COUNTERCLAIM to be mailed United States

[ mails, postage prepaid. addressed to the following-
.

James C. Haskins, Esq.
I Haskins & Associatesd

5085 South State Street
i Murray; Utah 84107-4840 .

-

I
.
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