ENVIROCARE or vian.inc

THE SAFE ALTERNATIVE

40-5787

June 10, 1994

Mr. Joseph J. Holonich, Chief

Uranium Recovery Branch

United States Nuclear Regulatory Commission
Washington, D.C. 20555

Subject: Response to NRC Letters
License No. SMC-1559

Dear Mr. Holonich:

Envirocare of Utah, Inc. ("Envirocare”) submits 5 copies of Envirocare’s responses to
the NRC’s letter dated May 19, 1994 regarding the Liner Comnpatibility Report, and to the letter
dated May 27, 1994, regarding the Supplemental Groundwater Quality Data. Envirocare’s
consultant, Bingham Environmental, has prepared two Project Memorandum dated June 10,
1994, addressing the concerns raised by the NRC in its letters.

If you have any questions regarding this submittal please contact the undersigned at 801-
532-0920.

Sincerely, .
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160 Wiley Post Way, Salt Lake City, Litah 84116, (B01) 532-2230, FAX (B01; 328.3381 A Bingham Engineering Cormpany

PROJECT MEMORANDUM

- 3 2lls - Enviri f
TO George Hellstrom - Envirocare of Utah té £ g
FROM: David Cline - Bingham Environmental, Inc. @0’&
DATE: June 10, 1994

SUBJECT:  Response to
Request for Additional Information
Liner Compatibility Report
Envirocare 11e.(2) Facility
South Clive, Utah

This project memorandum addresses the request for additional information by the NRC in their May
19, 1994 letter. In summary the NRC review letter requested additional information in the
following areas:

Initial Concentrations in the Synthetic Leachate Solution

The original proposal to perform liner compat:bilit, testing was to usilize material from a proposed
mill tailing remediation site to generate a leachate solution. The NRC was concerned that the
leachate generated from one particular site would not represent all possible leachate solutions
generated by other potential remediation sites. The decision was made to generate a synthetic
solution which would represent a worse case scenario for possible leachate solutions. Sampling data
coliected by the NRC at nine different tailings ponds was used to set maximum levels of

concentrations for expected contaminants. The concentration of sulfate (SO,) was v- | at all
sites. The concentrations for barium and fluoride were set to the maximur evels
permitted at the site. The sulfate levels used in the solution are well within t' d for
tailing leachate. It was known that these high levels would probably resu ements
precipitating out of solution. The conditions at the site are also very high i . bonate.

Sulfate and carbonate will both precipitate the more insoluble metals. The presei. ot significant
precipitate on the clay liner in the permeameter mold was not evident. The precipitate in the
leachate solution storage containers was minimal. It is not expected that the potential for precipitate
has resulted in data unrealistic of the site conditions

Potential Dissolution of Liner Material
The report indicated that there was a 2% loss in solids due to possible solubility of the high chioride
content in the liner material. This 2% loss was recorded during permeability testing uilizing

distilled water. Permeability testing utilizing shallow groundwater indicated that this solids loss was
reduced to 0.2%, which is considered negligible. The recent results from leachate permeant testing

1534016 -1- June 10, 1994
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shows an approximate solids loss closer to 1.6% for solutions ranging from pH 2 to pH 7. The
impacts due to the long term contact by leachate solution have not resulted in a significant increase
in permeability. There is expected loss due to the high chloride content, however the site conditions
will create leachate solutions with elevated specific gravity leveis which should approximate
conditions closer to the tests using groundwater.

Sodium (Na) and Chloride (Cl) Cencentrations in the Test EfMluent

The initial permeability testing on the clay liner material included utilizing shallow groundwater
from the site as the permeant. The leachate solution was introduced once the groundwater
permeability testing stabilized and an approximate quantity of one pore volume of groundwater
permeant was run through the permeability moid. The groundwater permeant was used to establish
the baseline for the permeability of the clay material prior to contact with the leachate.

As noted by the NRC, the results from the chemical analyses on the effluent from the leachate
permeability testing indicated high levels of Na and Cl. These elevated levels are due to the
effluent containing residual groundwater from the pores of the permeability material from the
previous groundwater permeant. The effluent from the initial groundwater tests was not mixed with
the effluent from the leachate tests, however due to the fine grain nature of the clay material it is
difficult to remove all of the residual water from the permeameter material. The levels of Na and
Cl in the groundwater are approximately 40 to 70 percent higher than the levels in the leachate
effluent. The elevated levels in the effluent are due to the mixing of the one pore volume of residucl
groundwater effluent with the leachate effluent.

Potential Physical Impacts to the Liner due to Low pH Solutions

The objective of the study was to determine the effects on the permeability of the liner due to the
contact of several difforent leachate solutions. The conclusions from the permeability testing is that
the liner permeability did not increase significantly for the equivalent contact period of 80 years, for
even the lowest of possible pH levels. It is expected that any significant changes in physical
characteristics in the clay liner material would result in changes to the permeability. There was no
visual evidence during the testing that there were changes to the physical characteristics of the

material and the testing showed no significant changes in the permeability for the four varying pH
tests,

1534016 -2- June 10, 1994



BINGHAM
ENVIRONMENTAL

160 Wiley Post Way, Salt Lake City, Lhah 84116, (801) 532-2230, FAX (801) 328.3381 A Bingham Engineering Company

PROJECT MEMORANDUM
TO: George Hellsirom - Envirocare of Utah
FROM: Stan Plaisier - Bingham Environmental, Inc.

Mark Taggart - Bingham Environmental, Inc. mY
DATE: June 10, 1994

SUBJECT:  Responses to NRC Comments to Supplemental Groundwater Quality Data
11e.(2) Disposal Cell
South Clive, Utah

The following are responses to the NRC's comments to the "Supplemental Groundwater Quality
Data®, dated April 1, 1994:

Background Groundwater Quality Comments

1. Prior to disposing of 11e.(2) wastes, Envirocare will complete the collection of one full
year of background water quality data, for each monitoring well and each constituent.
All background water quality data for jnorganic constituents was completed with the
April 1994 sampling event. The organic constituents will be complete after the 3rd
quarter sampling event which is scheduled for July 1994, The data for April 1994, and
July 1994 will be submitted to the NRC when the results have been received and
reviewed for QA.

To date POC wells GW-60 and GW-63 have been monitored for one full year on the
following dates: August 4, 1993, November 3, 1993, February 9, 1994 and April 28,
1994, The attached Tables 1 and 2 summarize the ons full year of background data for
GW-60 and GW-63.

Background groundwater quality data is available for GW-57 from June 1992 through
April 1994 for a total of 16 monitoring events. We are re-submitting the summary
tables for GW-57 covering the period between June 1992 and February 1994,

2. Giroundwater samples collected between June 1992 and May 1993 were obtained on a
monthly (accelerated) basis which apparently minimized the build up of metals in the
wells due to corrosion of the stainless steel dedicated bladder pumps. After the
accelerated period sampling went to quarterly monitoring where well purging was less
frequent (three to four months between sampling events). Because of the less frequent
purging, concentrations of metals began to build up. Based on our review of the data
through May 1993 baseline (background) levels were maintained.

1534 1 June 9, 1994



A remediation plan for the LARW and 11e.(2) dedicated bladder pumps was submitted
to the Utah Division of Water Quality and is presently being instituted and will be
completed by the end of June 1994. Essentially all stainless steel pumps will be
removed and replaced with PVC dedicated bladder pumps. Prior to removing the
stainless steel pumps a minimum of six well volumes or 20 gallons, whichever is
greater, will be purged from each well. The purging effort is designed to remove as
much heavy metal contamination as practical. Confirmation sampling of all wells will
be performed to confirm the removal of heavy metal contamination through analysis for
cadmium, chromium and nickel. The effectiveness of purging large amounts of water
prior to sampling is evident in the April 1994 quarterly groundwater sampling results
where 15 gallons of water was purged prior to sampling and the results indicate

baseline levels.
Of i the G swater Protection Level
3. Envirocare proposed the protection levels so that there would be consistency between

the State and NRC regulated facilities which are in close proximity to each other. If
the NRC feels that it is premature to set protection levels at this time then Envirocare
will wait until the NRC is ready to establish protection levels.

4 Agreed.

1534 2 June 9, 1994
BINGHAM ENVIRONMENTAL



TAELE 1
SUMMARY OF WATER QUALITY DATA

11e.(2) Compliance Monitor Wells
( in mg/l unless noted otherwise )

NE Not Established

Radiologic results not yet available for the April 1994 event
All volatile and semi-volatile orgaruc rz=.!*= below laboratory detection limits.,

Paae 1of2
SAMPLING DATE.
GWPL 8-4-93 11-3-93 2-9-94 4-28-94
NE 10 019JFD 10.0211JS 0.027 0025
{{Barium NE 0019 0.03 0.008 ND
[Beryllium NE ND ND ND ND
lICadmium NE 0.009 0.03 ND ND
{IChromium NE 0.053 0.087 0.027 ND
[ICopper NE {0.024]JFD 10.024JFD ND ND
il cad NE ND ND ND ND
Mercury NE 0 0002 0 0004 ND ND
[IMolybdenum NE 0.2 0.3 0.2 0.2
fiNickel NE [0.038]JFD 0.095 ND ND
Sclenium NE ND [0.00911S 10.012)18 [NDJUJ
Stlver NE ND ND ND ND
Zine NE 0012 10.0231JFD ND ND
‘ NE 190 190 190 [200]R
IlCarbonate NE ND ND ND [NDIR
[[Chloride NE 20000 21000 19000 18000
Sulfate NE 3400 [3700JFD 3500 3500
‘ ¢ s ST
“alcium NE 430 460 380 360
F_a_gn_csmm NE 670 650 540 570
otassium NE 480 450 460 450
ISodium NE 14000 15000 11000 13000
OTHER CHE!
ICyanide NE ND ND ND ND
{Fluonde NE 3 28 35 32
[Total Fluonne NE 07 0.6 03 0.7
{Nitrate NE 016 {0 16]JFD 0.17 0.23
[INitrates (NO3-N + NO2-N) NE 016 10.16]JFD 0.17 0.23
‘otal Dissolved Solids NE 41000 42000 40000 40000
[IConductivity {umhos/cm) NE 60000 74000 62000 68000
H (units NE 73 73 7.5 7.6
- AR 2 10
otal Organic Carbon (TOC) NE ND ND ND ND
‘otal Organic Halogens (TOX NE ND ND ND ND
‘ i
H (units) NE 7.3% 7.06 741 737
‘onductivity (umhos/cm) NE 73300 69000 62600 62800
{Temperature (Deg C) NE 132 11.9 12.2 13.1
ND Not Detected



TABLE 1

SUMMARY OF WATER QUALITY DATA
11e.(2) Compliance Monitor Wells
( in mg/l unless noted otherwise )

Well ldcnuﬁcanon CW-()? Page 1of2
SAMPLING DATE

GWPL §-4-93 11-3-93 2-9-94 4-28-94
NE ND 10.018]JS 0.025 0.024
[aanum NE 008 0.052 0.024 0.006
[Beryliium NE ND ND ND ND
[ICadmium NE 0.009 0.033 ND ND
{{Chromium NE 0.049 0.091 0.03 ND
opper NE 10 026]JFD 10.027)JFD ND ND
fiLcad NE ND ND ND ND
Mercury NE 0.0002 0 0004 ND ND
[Molybdenum NE 0.2 03 0.2 0.2
Nickel NE 10 046]JFD 01 ND ND
Selenium NE ND [ND]UJ [NDJUJ [NDJUJ
Silver NE ND ND ND ND
Zinc NE 0.012 [0.03JFD 0012 ND
icarbonate NE 150 140 140 [140]R
[ICarbonate NE ND ND ND [NDJR
IIChIondc NE 19000 20000 19000 18000
NE 3100 ~ [2700JFD 3700 3300
‘ NE 410 380 380 350
Fggncsium NE 640 850 570 580
otassium NE 450 460 430 430
iSod: NE 13000 13000 11000 13000
NE NG ND ND ND
NE 31 27 36 34
Il'mal Fluorine NE 09 06 04 0.7
[Nitrate NE 045 10.6]JFD 0.56 0.62
[INitrates (NO3-N + NO2-N) NE 045 [0.6]JFD 0.56 0.62
Total Dissolved Solids NE IX000 47000 40000 38000
{Conductivity (umhos/cm) NE S6000 72000 61000 68000
ibH (units) NE 74 74 15 7.6
(Total Ojamc Carbon (TOC) NE ND ND ND ND
‘otal Organic Halogens (‘I‘O\) NE ND ND ND ND
H (umts) NE 7 40 7.29 7.55 7.59
onductivity (umhos/cm) NE 65200 66400 61400 60300
emperature (Deg C) NE 13.3 118 12.9 13.6

ND Not Detected
NE Not Established

Radiologic results not vet available for the April 1994 event
All volatile and semi-volatile organic results below laboratory detection limits



Method Detection Amount
i

Used: Limit: Detected:

Analvtical Results T
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ORGANIC ANALYSIS REPORT

AMERICAN  ~jiant: Envirocare

Contact: Jeff Low

WEST : : -
°'  Date Received: Apnil 29, 1994 Received By: Elona Hayward
ANALYTICAL  gu; 1dentification Number: 18308

LABORATORIES
Semivolatile Organics

463 West 3600 South
Salt Lake City, Utah
84115

18308-05

Analvtical Results

Set Description: Nine Water Samples

EPA SW-846 #8270 May 2, 1994 May 11, 1994

Base Neutral Fraction

Field Sample ID. Number:
Quarterly LARW GW Monitoring April 1994/GW-60

ACID COMPOUNDS

Units = pg/L (ppb)

Compound:
(BO1) 263-8686 ;
Fax (801) 263-8687 Diethyl phthalate
2-Methylnagththalene

Dct_cct_ion Amount
Lamit: Detected:
4.0 <4.0
4.0 <4.0

<Value = None detected above the specified method detection limit, or a value that reflects a reasonable lirmit due

to interferences.

Released by
Laborat Supcm/ r

1115 REPORT 1S PROVIDED POR TV EXCLUSIVE USE OF THE ADDRESSEE. PRIVILEGES oF m&&?%‘ ‘; Hlt’. NAME ()I‘L"g! (L)\QPA_\Y OR ANY

MEMBIR OF (TS STAFE OR REPRODUCTION OF TINIS REPORT IN CONNECTION WITH TIHE ADVERTISEMENT, PROMOTION OR SALE ()I'A*\.\V PRODUCT l!:
PROCISES OR IN CONNACTION WITH THE RE PUBLICATION OF TIllS REPORT FOR ANY PURPOSE THAN FOR THE ADDRESSEE Wit L BF (.RA\’I‘I:I‘{ ”.“ Y ‘\’p
CONTRACT. THIS COMPANY ACCEPTS NO RESPONSIBILITY EXCEPT FOK 1118 DUE PERFORMANCE OF INSPECTION AND/OR ANALYSIS (N GOOD § AITHEA
ACCORDING TO THE RULES OF THE TRADE AND OF SCIENCE



AMERICAN
WEST

ANALY TICAL
LABORATORIES

463 West 3600 South
Salt Lake City, Utah
B4115

(801) 263-8686
Fax (801) 263-8687

Released by

N

Client: Envirocare

Date Received: April 29, 1994
Lab Sample ID Number: 18308-06
Field Sample ID: Quarterly LARW GW Monitoring April 1994/GW-63

Analytical Results

Contact: Jeff Low
Received By: Elona Hayward

Metho Detection Amount Date

DISSOLVED METALS mg/L. mg/L
Arsenic 7060 0.005 0.024 5/5/94
Barium 6010 0.002 0.006 5/5/54
Beryilium 6010 0.005 ND 5/5/94
Cadmium 6010 0.004 ND S/5P4
Calcium 6010 0.01 350 5/5°4
Chromium 6010 0.005 ND 5/5/94
Copper 6010 0.005 ND 5/5/94
Lead 7421 0.005 ND 5/5/94
Magnesium 6010 0.01 580 5/5/94
Mercury 7471 0.0002 ND 5/5/94
Molybdenum 6010 0.1 0.2 5/5/94
Nickel 6010 0.01 ND 5/5/94
Potassium 6010 0.01 430 5/5/94
Selenium 7740 0.005 [NDiwd 5/5/94
Silver 6010 0.005 ND 5/5/94
Sodium 6010 0.01 13000 5/5/94
Zinc 6010 0.002 ND 5/5/94

OTHER CHEMISTRIES
Bicarbonate (as CaC03)  310.1 10. 1403 R 5/13/94
Carbonate (as CaCO3) 310.1 10. NDJR S/13/°4
Chloride 325.3 0.5 18000 5/14/94
Conductivity ' 120.1 N/A 68000 5/11/94
Cyanide 3353 0.005 ND 5/10/94
Fluoride 340.1 0.1 3.4 5/16/94
Nitrate (as N) 353.2 0.01 0.62 5/4/94
Nitrate/Nitrite (as N) 353.2 0.01 0.62 5/4/94
pH 150.1 0.1 7.6 5/1394
Sulfate 375.4 0.5 3300 5/9/94
TDS 160.1 10. 38000 5/5/94
TOC 415.2 1.0 ND 5394
TOX 9020 0.005 ND 5/9/94
lon Balance 4.95

T Units for conductivity are uu/:ho_s/g&@;‘yc

Y

Laboratory Supervisor

Report Date 6/2/94 lof 1

:)él’ﬁ‘mr:.s NOVIPED R?I THE EXCL i.’S'Wl VAE OF (HE ADDRESSED MWIVILEGES OF SURSEQUENT USE OF THE NAME OF THIS COMPASY DR ANY
;'.m e} S STAFF, OR REPRODUCTION OF THHS REPORT IN CONNECTION WITH TIE ADVERTISEMENT, PROMOTION OR SALE OF ANY PRODUCT OR
N CONNECTION WITH THE RE PUBLICATION OF TIIS REPORT FOR ANY PURPOSE THAN POR THE ADDRESSEE WILL BF GRANTED ﬂ\‘ﬂ.\' ON

CONTRACT. THIS COMPANY ACCEPTS NO RESPONSIRILITY EXCEPT VYOR THIE D J d
- b : T PERPORMANCE OF INSPECTION 3 ¥ O yJ
ACCORDING TO THE RULES OF THE TRADE AND OF SCIENCT POkt ol o =



AMERICAN
WEST
ANALYTICAL
LABORATORIES

463 West 3600 South
Salt Lake City, Utaah
84115

(8O1) 263-8686
Fax (801) 263-B687

ORGANIC ANALYSIS REPORT
Client: Envirocare Contact: Jeff Low
Date Received: Apnl 29, 1994 Received By: Elona Hayward

Set Idenufication Number: 18308
Set Description: Nine Water Samples

Volaule Organics EPA SW-846 #8260 May 2, 1994
Purge & Trap GC/MS

Lab Sample ID. Number: Field Sample ID, Number:
18308-06 Quarterly LARW GW Monitoring April 1994/GW-63
Analytical Results VOLATILE ORGANIC COMPOUNDS
Unuts = pg/L (ppb)

chccgion Amount
Compound: Limit: Detected:
Acetone ! 20. < 20.
2-Butanone 20. <20.
Carbon disulfide 2.0 <20
Chloroform 2.0 <20
1,2-Dichloroethane 2.0 < 2.0
Methylene chlonde 2.0 <20
Naphthalene 4.0 <40

<Value = None detected above the specified method detection limit, or a value that reflects a reasonable limit due
to interferences,

Released by: -
Laborawgfy Superylisor

THIS REPORT 15 MCOVIDED POR THE EXCLUSIVE USE OF T ADDRISSEL MIvILEGES OF amlwm NAaME oy Pmtpw'mv (:.k ANY
MEMBIR OF 175 STAIY OR REPRODUCTION OF TIIS REPORY IN CONNECTION WITH TIHE aADVIRTISEMENT, 10N OR SALE OF ANY rm)ol.("l am
PROCESS OR IN CONNECTION WITH THE RE PURLICATION OF TIUS REPOKT FOR ANY PURPOSE THAN POR THE ADORESSEE WILL BF GRANTED ONMLY ON

CONTRACT. THIS COMPANY ACCERTS NO RESPONSIRIITY EXCEPT FOR T DUE PERFORMANCE OF INSPECTION AND/OR ANALYSES [N GOOD FAITH AND
ACCORDING TO THE RULLS W TIE TRADE AND OF SCIENCE



AMERICAN  ~iant Envirocare

WEST : :
Date Received: April 29, 1994
ANALYTICAL  g.t [dentification Number: 18308
Set Description: Nine Water Samples

LABORATORIES
Semivolatile Organics

463 West 3600 South
Salt Lake City, Utah 18308-06

84115 .
Analytical Results

PORT

Contact: Jeff Low
Received By: Elona Hayward

EPA SW-846 #8270 May 2, 1994 May 11, 1994

Base Neutral Fraction

Field Sample ID. Number:
Quarterly LARW GW Monitoring April 1994/GW-63

ACID COMPOUNDS

Unuts = pg/L (ppb)

Compound:
(801) 263-8686
Fax (801) 2638687 Diethyl phthalate

2-Methylnaphthalene

chccgion Amount
Limig: Detected:
4.0 <4.0
4.0 <4.0

<Value = None detected above the specified method detection limit, or a value that reflects a reasonable limit due

o interferences.

Released by:
Laboratory Supervigbr

THIS REPORT 15 PROVIDED POR THI EXCLUSIVE USE OF THE ADDRESSEL. MIVILECGES OF mm&e%ﬁ NAME OF )719{ &IMPAN Y OR ANY
MEMBER OF TS STAMY, OR REPRODUCTION OF TIIS REPORT IN CONRECTION WITH TTE ADVERTISEMENT, PROMOTION OR SALE OF ANY PRODUCT OR
FROCESS OR IN CONNECTION WITH THE RE PUBLICATION OF THIS REPORT FOR ANY PURPOSE THAN FOR THE ADDRESSEE WILL BE GRANTED ONLY ON
CONTRACT. THIS COMPANY ACCEPTS NO RESPONSIBILITY EXCEPT FOR THI DU P¥ RPORMANCE OF INSPECTION ANDAOR ANALYSIS IN GOOD FAITH AND
ACCORDING TO THE RULES OF TIfE TRADE AND OF SCIENCE



PREABUY 10N VN

paaa(] ©N (N
SEl 9¢l ¥ol 1921 1tZl JOE! 15Tl I6El 6¢! LEl el P ei 6l 1) 3a(]) aamjesadiua [
00969 00E6S  [00FD9 [00S9S [00L9S 10019 [00TS9 [99L65 100TT9  |Et98Y 00875 [teerS  [0OLED {Wasoywn] aion
ErL £EL 95°L ivSL IskL fSSL  |9EL fEviL ive 60 L Ly v L 6t L e (satun}
SINFWNAANSVIN A3
aN GN aN__ [aN  ION AN AN [S000> [5000> [S00 0> 000> 1€00 0> [S00 0> T QL) susdoey duedio) (90
N aN gN IGN  laN  |anN z 87 62 ot} 01> 01 1> (D0L) vogiery Juedi() 1o
ﬁ_ﬁumﬁ
£L 8L L 9L €L I5¢L 8L IS¢ SL £L vL 1L 1L (suun) 1
000FY {oooEe] jocots 100009 10000v [0006r |0OCOS (0008Y  |000LY | 0006S 00065 100019 | 0009§ {WD/SOYWN ) AlALID
0002y 00007 | 000Zr |000tr (G001 |000Sy | 0008E 1000SE  |000Zy | 00OZY 000Zr _ loootr | 0000% $PIOS PaAossi(] (10
8t 0 ¥t 0 SEO0  {STO ji€0 {I1£0  {9¢0 [Lvo 9t 0 Lzo €0 tZ0 120 (N-TON + N-LON] So1BIING
8t 0 vED TE0 ISTO0 (€0 [i£0  [9€0 [ivo 9t 0 Lo 1£0 LTo Iz 0 Siwiin
60 80 950 L0 Lo Ito VN |VN VN VN VN YN VN suuon
9¢ £t St 8T 9¢ ¥ 1€ Tt LE tE St Lz 6T apuan
aN AN aN [N [an  |aN aN_ Isoo o> [soco> [So0 0 VN VN VN aprueaTy
SAHLSTNIHO HAHL104
000K | 000€1  [000¥1 [0600£1 [000F [000FT [000F! [000OEL 100011  |O0GEL G091 Toooe! [ 000v! wnipogi
00s [T 01S  loer Josy Joer OIS 0§ 062 O%¥ 0ts o9t 0L9 WRISSEIO
008 OLL 09L  loLL  loLL  jowe 06L 008 09¢L (9 oty 088 20001 WIRISIUE NG
0y GE£9 065 [0t9  jory  foz9  lov9  06% 099 065 069 095 0L% Wiy
SNOFLVOR
009% 00Zr 00Sv  (00vy 00Ty [O0et  |008S joolv  looor  [GdfloocZ] [ooor [0ty [0OSE aielingy
00081 00002 [000£Z {0000 [0001T [000€Z [0000Z [000IZ  [00061 00061 000£T 100002 100012 SDUOY
aN aN dN_ JON  |ON  TON aN | ol> 01> 01> 0l> oi> ol SIRUOGIE Y
O£l ot l ol forl  forl  Toxl [ ot l 0zl ol ozl 0zl SBLOGIE |
- SNOINVE
aiflelo] [AN 8600 #2000 [N [AN aN  [zooo> [Zooo> |[Z00'0> o6 0> [Zoo > [Z00C> A
(N aN N JON  JanN  laN ON  15000> [S000> [SO00> SO0 0> [5000> |S00 0> ERIE
aN aN aN AN [N |ON AN fsooc> 000> [S00 o> $00 0> [S000> 500 0> WL
L00 CON N AN jaN {100 {Zoo [loo> lioo> 100> 100> 15000> 1500 0> BYIUNY
[0 £0 £0 £0 vo IS0 v 0 fdrol jzo £0 20 ¥N v e WRUSDGACIN
aN AN £000°0 1£0000 (AN 160000 [AON  [Z000 0> [Z000 0> [T000 0> | Z000 0> | 2000 0> | 2008 0> Adn34s Wil
aN N aN  laN  TaN  TaN aN S0 0> [S000> (€00 0> SO0 0> 1500 0> | S00 0> hm
vZ0 0 anN AN {600 AN Irlloc] IAN  [#00 0> [POOG> 000 0> P00 C> 100 0> | 900 0>
TLOO $20 0 PEOO0 [BE00 (9200 [SE00 [Ev00 1S000> [S000> [S000> S000> 100 0> [5000> WAy g
100  |GON aN N AN [AN aN  [#000> (P00 0> | P00 0> 000> [ r00 0> | FO0 > wiiwpe Ty
aN aN aN  fan JaN  [GN AN 1500 0> [S00 0> [S00 0> S00 0 |VN SO0 0> Wi U
00 820 0 STO0 [(PPO0 [8Z00 [€E00 |pe00 [2000> [Z000> |T000> TO0 0> 1200 0> Q48100 wnuegl
ZL0'0 €200 5100 (#1000 j$000 18000 [t100 [SI00 [L000 (S000> £100 15000 [S000 z.n:M
STV1IIN 3ATOSSI
£6°€8 | t6-01-S [ £6C-F | €6°67€ | €66Z|k6ti-1] 6-8-T1f To€ 11 [ C6/901 | T6T6 | 1658 | 268L | 6LI9
ILVA ONITIWNYS SHILIWVEVA
Tio %y LE"MD UOUBILUIP] (3w
(I5imianio pajou ssapun 3w W)
sl deamogy ouegdwo) (D)1

VIVA ALITVAD ¥ILVAM 40 AAVININOS
£ 378Vl

L&)



vt ey ot g A gy i
. g [ el o> it ie vl e

' v {

Nonit
otherwise

ted

“
*

uniees ne




TABLE §
o SUMMARY OF WATER QUALITY DATA
LARW Compliance Monitor Wells
(in mg/l unless noted otherwise )

Well Identification: GW-57 E‘c 1of2
3 SAMPLING DATE
- GWPL 3rd Quarter (8-3-93) dth Quarter (11-3-93)
DISSOLVED METALS
Arsenic 0.05 0.022 10.018]1S
Barium 1 0.037
Beryllium
|Cadmium 0.01
fChromium 0.05 $oreerain g |
Copper 1 [0.037PFD
Lead 0.05 ND
Mercury 0.002 0.0005
Molybdenum 0.4 0.4
Nickel 0.15 007 [ AT
Selentum 0.01 ND [NDJS
L ilver 0.05 ND ND
Zi ¢ 5 [0.019)JFD [0.027PFD
ANIONS
Bicarbonate 130 120
Carbonate ND ND
Chloride 18(XX) 21000
Sulfate 460X (3500 FD
ATIONS
Calcium 640) 630
[Magnesium 80X 750
Potassium 500 450
ISodium 13000 1406X)
OTHER il St
Cyanide ND ND
Fluoride 389 | el R 32
Nitrate 0.38 {0.35UFD
Nitrates (NO3-N + NO2-N) 10 0.38 [0.350FD
Total Dissolved Solids 43610 42(6%) 4200%)
Conductivity (umhos/cm) 64(KX) 74000
H (units) 6585 73 7.4
RGANICS S D AT oY
Total Organic Carbon (TOC) 2.57 ND ND
Total Organic Halogens (TOX 0.01 ND ND
[FIELD MEASUREMENTS
lpH (units) 743 7.32
Conductivity (umhos/cm) 69800 62700
’l’cmgsulurc schA C) 13.5 12.1

NI Not Detected

Shaded arcas indicate values above GWPLL.



TABLE §

s SUMMARY OF WATER QUALITY DATA
LARW Compliance Monitor Wells
( in pCi/l unless noted otherwise )

Well Identification: GW-57 Page2of 2
PARAMETER. SAMPLING DATE
GWPL 3rd Quarter (8-3-93) 4th Quarter (11-3-93)
DISSOLVED RADIOLOGICS
Gross Alpha 186 04/-170 704 /-160
Gross Beta 723 440+ /-180 550 4/-200
Total Uranium (mg/l) 0.02 0.0032 0.0047
Beryllium-7 <23 <15
1Cadmium-109 <44 <30
Carbon-14 2133 114/-14 [11+/-14}]
Cobalt-60 <20 <15
lodine-129 4 0.04/-1.6 0.04/-1.1
Mangancse-54 <22 <14
Neptunium-237 8 [0.5+/-0.5}] 0.04/-0.7
Potassium-40 486 460+/-90 380+ /-60
Radium-226 (Ra-226+ Ra-228) 5 0.94/-05 10.6+/-0.5))
Radium-228 1.44/-0.5 1.84/0.5
Strontium-% 8 0.0+4/-0.9 [1.3+/-14])
Technetium-99 800 004711 13.04/-39)
Thorium-230 5.33 1.74/-2.8 0.04/-2.1
Thorium-232 5.33 0.0+/-1.9 0.0+/-24
Tritium 04/-290 0+/-309




TABLE §
"SUMMARY OF WATER QUALITY DATA

LARW Compliance Monitor Wells
{ in mg/l unless noted otherwise )

Well Identification. GW-57 Page | of 2
[ PARAMEIERS SAMPLING DATE.
GWPL I1st Quarter 2nd Quarter 3rd Quarter 4th Quarter
DISSOLVED METALS (2-8-94)
[lArsenic 0.05 0.021
[Barium 1 0018
[Beryllium ND
llCadmium 0.01 ND
IiChromium 0.05 0.049
{Copper I ND
cad 0.05 ND
Mercury 0.002 ND
Molybdenum (.4
Nickel 0.15 0.044
Selenium 0.0] {NDJIS
Stlver 0.05 ND
Zinc 5 ND
NIONS
|Bicarbonate 120
lICarbonate ND
[[Chlonde 20000
Sulfate 5200
'ATIONS
“alcium 560
ﬁMagncsium 680
“otassium 440
Sodium 11000
IOTHER CHEMISTRIES
lICvanide ND
IIFivonde 3.59 370
[[Total Fluorine 0.40
{INitrate 0.35
[INitrates (NO3-N + NO2-N) 10 0.35
Total Dissolved Solids 43610 42000
[Conductivity (umhos/cm) 63000
H (units) 6.5-8.5 7.60
RGANICS
Total Organic Carbon (TOC) 257 ND
Total Organic Halogens (TOX) 001 ND
IFIELD MEASUREMENTS
H (units) 7.37
onductivity (umhos/cm) 65300
{LLemperature !DCE‘ L) 11.2

ND Not Detected

Shaded arcas indicate values above GWPL



TABLE §

sy SUMMARY OF WATER QUALITY DATA
LARW Complisnce Monitor Wells
(in pCV/I unless noted otherwise )

Well Identification. GW-57 Pllc 202
PARAMETERS SAMPLING DATE
GWPL 15t Quarter 2nd Quarter 3rd Quarter 4th Quarter
IDISSOLVED RADIOLOGICS (2-8-94)
Kiross Alpha 186 68+\15
iross Bela 723 420+\-190
Total Uranium (mg/1) 002 0.0035
feryllium-7 <15
l(.‘admimn-l()*) <33
foarbon-14 2133 0.04\-9 6
K obalt-60 <2
fodine 129 4 0.04\1.0
lMangancsc-Sd <2
Pieptunium-237 8 10.24\-0.5]J
Irotassium-40 486 _ S108\.60
fadium-226 (Ra-226+Ra-228) § 10.64\-0.5))
fradium 228 1.54\0 §
Strontium-90 R [0.94\-1.4))
Iechnetium %9 800 {0.74\4.0))
[horium-230 533 0.04\-1.2
Ihoriam-232 5.33 0.0+\-1 2
Tritium 04\-190




ENVIROCARE OF UTAH, INC

THE SAFE ALTERNATIVE

June 10, 1994

Mr. Joseph J. Holonich, Chief

Uranium Recovery Branch

United States Nuclear Regulatory Commission
Washington, D.C. 20555

Subject: Response to NRC Letters
License No. SMC-1559

Dear Mr. Holonich:

Envirocare of Utah, Inc. ("Envirocare”) submits 5 copies of Envirocare’s responses to
the NRC’s letter dated May 19, 1994, regarding the Liner Compatibility Report, and to ti.~ letter
dated May 27, 1994, regarding the Supplemental Groundwater Quality Data. Envirocire's
consultant, Bingham Environmental, has prepared two Project Memorandum dated June 1.\
1994, addressing the concerns raised by the NRC in its letters.

If you have any guestions regarding this submittal please contact the undersigned at 801-
532-0920.

Ine Pl 7 .
Sm/q:rely.‘ 7.
7 . A A B / 7 Fyr
Lt G 2 ] e
Ly %5 JeAAA,

Georzze W. Hellstrom

Enclosures

46 WEST BROADWAY » SUITE 240  SALT LAKE CITY. UTAH 84101 » TELEPHONE (80]) 5321330



BINGHAM
ENVIRONMENTAL

5160 Wiley Post Way, Salt Lake City, Utah B4116, (801) 532-2230, FAX (801) 328.3381 A Bingham Engineenng Company

PROJECT MEMORANDUM
TO: George Hellstrom - Envirocare of Utah
¢ C o
FROM: David Cline - Bingham Environmental, Inc. @J
DATE: June 10, 1954

SUBJECT:  Response to
Request for Additional Information
Liner Compatibility Repont
Envirocare 11e.(2) Facility
South Clive, Utah

This project memorandum addresses the request for additional information by the NRC in their May
19, 1994 letter. In summary the NRC review letter requested additional information in the
following areas:

Initial Concentrations in the Synthetic Leachate Solution

The original proposal to perform liner comipatibility testing was to utilize material from a proposed
mill tailing remediation site to generate a leachate solution. The NRC was concerned that the
leachate generated from one particular site would not represent all possible leachate solutions
generated by other potential remediation sites. The decision was made to generate a synthetic
solution which would represent a worse case scenario for possible leachate solutions. Sampling data
collected by the NRC at nine different tailings ponds was used to set maximum levels of
concentrations for expected contaminants. The concentration of suliate (SO,) was very high at all
sites. The concentrations for barium and fluoride were set to the maximum allowable levels
permitted at the site. The sulfate levels used in the solution are well within the range expected for
tailing leachate. It was known that these high levels would probably result in certain elements
precipitating out of solution. The conditions at the site are also very high in calcium carbonate.
Sulfate and carbonate will both precipitate the more insoluble metals. The presence of significant
precipitate on the clay liner in the permeameter mold was not evident. The precipitate in the
leachate solution storage containers was minimal. It is not expected that the potential for precipitate
has resulted in data unrealistic of the site conditions.

Potential Dissolution of Liner Material
The report indicated that there was a 2% loss in solids due 1o possibie solubility of the high chloride
content in the liner material. This 2% loss was recorded during permeability testing utilizing

distilied water. Permeability testing utilizing shallow groundwater indicated that this solids loss was
reduced 10 0.2%, which is considered negligible. The recent results from leachate permeant testing

1534016 -]- June 10, 1994



shows an approximate solids loss closer to 1.6% for solutions ranging from pH 2 to pH 7. The
impacts due to the long term contact by leachate solution have not resulted in a significant increase
in permeability. There is expected loss due to the high chloride content, however the site conditions
will create leachate solutions with elevated specific gravity levels which should approximate
conditions closer to the tests using groundwater.

Sodium (Na) and Chloride (Cl) Concentrations in the Test Effluent

The initial permeability testing on the clay liner material included utilizing shallow groundwater
from the site as the permeant. The leachate solution was introduced once the groundwater
permeability testing stabilized and an approximate quantity of one pore volume of groundwater
permeant was run through the permeability mold. The groundwater permeant was used to establish
the baseline for the permeability of the clay material prior to contact with the leachate.

As noted by the NRC, the results from the chemical analyses on the effluent from the leachate
permeability testing indicated high levels of Na and Cl. These elevated levels are due to the
effluent containing residual groundwater from the pores of the permeability material from the
previous groundwater permeant. The effluent from the initial groundwater tests was not mixed with
the effluent from the leachate tests, however due to the fine grain nature of the clay material it is
difficult to remove all of the residual water from the permeameter material. The levels of Na and
Cl in the groundwater are approximately 40 to 70 percent higher than the levels in the leachate
effluent. The elevated levels in the effluent are due to the mixing of the one pore volume of residuel
groundwater effluent with the leachate effluent.

Potential Physical Impacts to the Liner due to Low pH Solutions

The objective of the study was to determine the effects on the permeability of the liner due to the
contact of several different leachate solutions. The conclusions from the permeability testing is that
the liner permeability did not increase significantly for the equivalent contact period of 80 years, for
even the lowest of possible pH levels. It is expected that any significant changes in physical
characteristics in the clay liner material would result in changes to the permeability. There was no
visual evidence during the testing that there were changes to the physical characteristics of the
material and the testing showed no significant changes in the permeability for the four varying pH
tests.

1534016

o
.

June 10, 1994



BBINGHAM

: : ENVIRONMENTAL
57160 Wiley Post Way, Salt Lake City, Lhah 84116, (801) 532-2230, FAX (801) 328.3381 A Bingham Engmeering Company
PROJECT MEMORANDUM
TO: George Hellstrom - Envirocare of Utah
FROM: Stan Plaisier - Bingham Environmental, Inc.

Mark Taggart - Bingham Environmental, Inc. MY
DATE: June 10, 1994
SUBJECT:  Responses to NRC Comments to Supplemental Groundwater Quality Data

11e.(2) Disposal Cell
South Clive, Utah

The following are responses to the NRC's comments to the *Supplemental Groundwater Quality
Data®, dated April 1, 1994:

Background Groundwater Quality Comments

1. Prior to disposing of 11e.(2) wastes, Envirocare will complete the collection of one full
year of background water quality data, for each monitoring well and each constituent.
All background water quality data for inorganic constituents was completed with the
April 1994 sampling event. The grganic constituents will be complete after the 3rd
quarter sampling event which is scheduled for July 1994. The data for April 1994, and

July 1994 will be submitted to the NRC when th2 results have been received and
reviewed for QA.

To date POC wells GW-60 and GW-63 have been monitored for one full year on the
following dates: August 4, 1993, November 3, 1993, February 9, 1994 and April 28,
1994, The attached Tables 1 and 2 summarize the one full year of background data for
GW-60 and GW-63.

Background groundwater quality data is available for GW-57 from June 1992 through
April 1994 for a total of 16 monitoring events. We are re-submitting the summary
tables for GW-57 covering the period between June 1992 and February 1994,

2. Groundwater samples collected between June 1992 and May 1993 were obtained on a
monthly (accelerated) basis which apparently minimized the build up of metals in the
wells due to corrosion of the stainless steel dedicated bladder pumps. After the
accelerated period sampling went to quarterly monitoring where well purging was less
frequent (three to four months between sampling evznts). Because of the less frequent
purging. concentrations of metals began to build up. Based on our review of the data
through May 1993 baseline (background) levels were maintained.

1534 1 June 9, 1994



A remediation plan for the LARW and 11e.(2) dedicated bladder pumps was submitted
to the Utah Division of Water Quality and is presently being instituted and will be
completed by the end of June 1994. Essentially all stainless steel pumps will be
removed and replaced with PVC dedicated bladder pumps. Prior to removing the
stainless steel pumps a minimum of six well volumes or 20 gallons, whichever is
greater, will be purged from each well. The purging effort is designed to remove as
much heavy metal contamination as practical. Confirmation sampling of all wells will
be performed to confirm the removal of heavy metal contamination through analysis for
cadmium, chromium and nickel. The effectiveness of purging large amounts of water
prior to sampling is evident in the April 1994 quarterly groundwater sampling results
where 15 gallons of water was purged prior to sampling and the results indicate

baseline levels.
3 Envirocare proposed the protection levels so that there would be consistency between

the State and NRC regulated facilities which are in close proximity to each other. If
the NRC feels that it is premature to set protection levels at this time then Envirocare
will wait until the NRC is ready to establish protection levels.

4 Agreed.

1534 2 June 9, 1994
BINGHAM ENVIRONMENTAL



SUMMARY OF WATER QUALITY DATA

TABLE 1

11e.(2) Compliance Monitor Wells
(in mg/l unless noted otherwise )

Well ldcnlxﬁmuon GW-60 Page 1 of 2
[ : SAMPLING DATE
GWPL 8-4-93 1i-3-93 2-9-94 4-28-94
DISSOLVED METALS

; NE 10.019]JFD [0.021JS 0.027 0.025
[Barium NE 0.019 0.03 0.008 ND
[Ber, Hium NE ND ND ND ND
liCadmium NE 0.009 0.03 ND ND
IIChromium NE 0.053 0.087 0.027 ND
[ICopper NE 10.024]JFD [0.024JFD ND ND
lILcad NE ND ND ND ND
[Mercury NE 0.0002 0.0004 ND ND
[Molybdenum NE 0.2 0.3 02 0.2
Nickel NE [0.0381JFD 0.095 ND ND
Selenium NE ND [0.009]JS [0.012]J8 [ND]UJ
Silver NE ND ND ND ND
Zing NE 0.012 {0.023]JFD ND ND
(Bicarbonate NE 190 190 190 [200]R
{iCarbonate NE ND ND ND [NDJR
{IChloride NE 20000 21000 19000 18000
Sulfate NE 3400 [3700]JFD 3500 3500

A R
alcium ! NE 430 460 380 360
Magnesium NE 670 650 540 570
iPolassium NE 480 450 460 450
Sodium NE 14000 15000 11000 13000
anide NE ND ND ND ND
Fluoride NE 3 28 35 32
Total Fluorine NE 0.7 0.6 03 0.7
INitrate NE 0.16 [0.16JFD 0.17 023
INitrates (NO3-N + NO2-N) NE 0.16 [0.16]JFD 0.17 0.23
Total Dissolved Solids NE 41000 42000 40000 40000
onducmm (umhos/cm) NE 60000 74000 62000 68000
b NE 73 73 75 76

ORGANICS
otal Orgamc Carbon (TOC) NE ND ND ND ND
Io(al Or mc llalo ens OX NE ND ND ND ND

f I

H (umu.) NE 7.32 7.06 741 7.37
onductivity (umhos/cm) NE 73300 69000 62600 62800
[(Femperature (Deg C) NE 13.2 119 12.2 13.1

ND Not Detected
NE Not Established
Radiologic results not yet available for the April 1994 event
All volatile and semi-volatile organic results below laboratory detection limits




SUMMARY OF WATER QUALITY DATA

TABLE 1

11e.(2) Compliance Monitor Wells

(in mg/l unless noted otherwise )

Well Identification; GW-63 Pagc 1 of 2
ARAMETERS SAMPLING DATE ‘
GWPL, 8-4-93 11-3-93 2-9-94 4-28-94

S
Arsenic NE ND [0.018]J8 0.025 0.024
{Barium NE 0.08 0.052 0.024 0.006
[Beryllium NE ND ND ND ND
iHCadmium NE 0.009 0.033 ND ND
[{Chromium NE 0049 0.091 0.03 ND
{ICopper NE [0.026]JFD [0.027PJFD ND ND
ilead NE ND ND ND ND
IMercury NE 0.0002 0.0004 ND ND
fMolybdenum NE 0.2 0.3 0.2 0.2
{Nickel NE [0.046]JFD 0.1 ND ND
Selenium NE ND [ND]UJ [NDJUJ [ND]UJ
Silver NE ND ND ND ND
Zinc NE 0012 10.03[JFD 0012 ND

3 285 e
[Bicarbonate NE 150 140 140 “[140]R
[iCarbonate NE ND ND ND [NDIR
iChoride NE 19000 20000 19000 18000
Sulfate NE 3100 [27001JFD 3700 3300
lcium NE 410 380 380 350
Fggncsium NE 640 850 570 580
otassium NE 450 460 430 430
ISodi 13000 13000 11000 13000
‘ ND ND ND ND
“luoride NE 31 2.7 3.6 34
otal Fluonne NE 09 0.6 04 0.7
Nitrate NE 0.45 10.6]JFD 0.56 0.62
Nitrates (NO3-N + NO2-N) NE 045 [0 6]JFD 0.56 0.62
Total Dissolved Solids NE 3R000 47000 40000 38000
liConductivity (umhos/cm) NE 56000 72000 61000 68000
H (units NE 74 74 1.5 7.6

' MR e £ FAg
otal Organic Carbon (TOC) NE ND ND ND ND
otal Orgamc Halogens (TOX NE ND ND ND ND
H (units) NE 7 40 7.29 7.55 7.59
ondactivity (umhos/cm} NE 65200 66400 61400 60300
‘TcmEramrc (Deg €) NE 13.3 118 129 13.6

ND Not Detected
NE Not Established

Radiologic results not yet available for the April 1994 event
All volatile and semi-volatile organic results below laboratory detection limits



Date

Analvtical Results
Method Detection \mount

1

Used: Limit Detected: Analvzed




AMERICAN R # P

WEST
ANALYTICAL Client: Envirocare Contact: Jeff Low
LLABORATORIES Date Received: Apnl 29, 1994 Received By: Elona Hayward
Set Identification Number: 18308
Set Description: Nine Water Samples
Volaule Organics EPA SW-846 #8260 May 2, 1994
Purge & Trap GC/MS
463 West 3600 South
Sat Lake City, Ush  Lab Sample ID. Number: Field Sample ID. Number:
84115 18308-05 Quarterly LARW GW Monitoring April 1994/GW-60

Analytical Results VOLATILE ORGANIC COMPOUNDS
Units = pg/L (ppb)

(801) 263-8686 Fatctien o

Fax (801) 263 687 —asound: Limi¢ Detected:

Acetone : 20. < 20.
2-Butanone 20. <20.
Carbon disulfide 2.0 < 2.0
Chloroform 2.0 <20
1.2-Dichlorocthane 2.0 <20
Methylene chlonde 2.0 <20
Naphthalene 4.0 <40

<Value = None detected above the specified method detection limit, or a valve that reflects a reasonable limit due
to interferences.

Released by: =
Laboratory Su sor |/

THIS REPORT 1S PROVIDED FOR THE EXCLUSIVE USE OF THE ADDRISSEE. MIVILEGES OF wwm NAME OF Yg{q’mrmv OR ANY
MEMBER OF ITS STAFY, OR REPRODUCTION OF TIIS REFORT IN CONNECTION WITH THE aDVIRTISEMENT, 1ON OR SALE ANY PRODUCT (“ﬂ
PROCESS OR IN CONNLCTION WITH THE RE PUBLICATION OF TIIS REPORT FOR ANY PURPOSE THAN FOR THE ADDRESSEE Will BE GRANTED ONLY ON

CONTRACT THIS COMPANY ACCEPTS NO RESMONSIBILITY EXCEPT FOR THE DUL PERFORMANCE OF INSPECTION AND/OR ANALYSIS IN GO0 FAITH AND
ACCORDING TO THE RULES OF THI TRADE AND OF SCIENCE



RGAN I

AMERICAN  rient: Envirocare Contact: Jeff Low
WEST  Date Received: April 29, 1994 Received By: Elona Hayward
ANALYTICAL gt [dentification Number: 18308
LABORATORIES g Description: Nine Water Samples

Semivolanle Organics EPA SW-846 #8270 May 2, 1994 May 11, 1994

Base Neutral Fraction
Lab Sample ID. Number: Field Sample ID. Number:
463 West 3600 South " : _
e o Cloy, U 18308-05 Quarterly LARW GW Monitoring April 1994/GW-60
84115 )
Analvtical Results ACID COMPOUNDS
Unuts = pg/L (ppb)
Dctpct_ion Amount
Compound: Limit: Detected:
(801) 263-8686
Fax (801) 263-8687 Diethyl phthalate 4.0 <4.0
2-Methylnaphthalene 4.0 <4.0

<Value = None detected above the specified method detection limit, or a value that reflects a reasonable limit due
{0 interferences.

Released by:
Laboratory Supervisgr

THIS REPORT (S PROVIDED FOR THE EXCLUSIVE USE OF THE ADDRESSEE mMRIVILEGES Or§m&mﬁmﬂ NAME OF 1119( CIDMPA.\‘V OR ANY

MEMBIR OF (TS STAFF. OR REPRODUCTION OF THIS REPORT IN CONNECTION WITH THE ADVERTISEMENT, PROMOTION OR SALE OF ANY PRODUCT OR
PROCESS OR IN CONNECTION WITH THE RE PUBLICATION OF TINS REPORT FOR ANY PURPOSE THAN FOR THE ADDRESSEE WILL B GRANTED ONLY ON
CONTRACT Tifls COMPANY ACCEPTS NO RESPONSIBILITY EXCEPT FOR THE DUE PERFORMANCE OF INSPECTION AND/OR ANALYSIS IN GOOD FAITIT AND
ACCORDING TO THE RULES OF TIE TRADE AND OF SCIENCE



.
-

' A INORGANIC ANALYSIS REPORT

Client: Envirocare Contact: Jeff Low
AMERICAN Date Received: April 29, 1994 Received By: Elona Hayward
wgsT Lab Sample ID Number: 18308-06
ANALYTICAL Field Sample ID: Quarterly LARW GW Monitoring April 1994/GW-63
LABORATORIES
Analyvtical Results

Method Detection Amount Date
Used: Limit: Detected:  Analvzed
DISSOLVED METALS mg/L mg/L
Arsenic 7060 0.005 0.024 5/5/94
463 West 3600 South Barium 6010 0.002 0.006 5/5/94
Salt Lake City, Utah Beryllium 6010 0.005 ND 5/5/94
84115 Cadmium 6010 0.004 ND 5/5/P94
Calcium 6010 0.01 350 5/5/94
Chromium 6010 0.005 ND 5/5/94
Copper 6010 0.005 ND 5/5/94
Lead 7421 0.005 ND 5/5/94
Magnesium 6010 0.01 580 5/5/94
(801) 263-8686 Mercury 7471 0.0002 ND 5/5/94
Fax (801) 263-8687 Molybdenum 6010 0.1 0.2 5/5/94
Nickel 6010 0.01 ND 5/5/94
Potassium 6010 0.01 430 5/5/94
Selenium 7740 0.005 [NDiud 5/5/94
Silver 6010 0.005 ND 5/5/94
Sodium 6010 0.01 13000 5/5/94
Zinc 6010 0.002 ND 5/5/94
OTHER CHEMISTRIES
Bicarbonate (as CaC03)  310.1 10. 1403 R 5/13/94
Carbonate (as CaCO3) 310.1 10. NDJR 5/13/94
Chloride 3253 0.5 18000 5/14/94
Conductivity’ 120.1 N/A 68000 5/1194
Cyanide 3353 0.005 ND 5/10/94
Fluoride 340.1 0.1 3.4 5/16/94
Nitrate (as N) 353.2 0.01 0.62 5/4/94
Nitrate/Nitrite (as N) 353.2 0.01 0.62 5/4/94
pH 150.1 0.1 7.6 5/13/04
Suifate 375.4 0.5 3300 5/9/94
TDS 160.1 10. 38000 5/5/94
TOC 415.2 1.0 ND 51394
TOX 9020 0.005 ND 5/0/94
lon Balance 4.95
" Units for conductivity are ymhos/cm @.25°C
R gn z/%/J()'
eleased by o
Laboratory Supervisor
Report Date 6/2/94 1of 1

:éls'l‘?m IS PROVIDED FOR THE EXCI.UH\{# USE OF THE ADDRISSEE IWIVILEGES OF SUBSEQUENT USE OF THE NAME GF THIS COMPANY OR ANY
. MBER : :';S STAFY, OR I'I’RODUCNON (" THIS REPORT IN CONNECTION WITH TIE ADVLERTISEMENT, PROMOTION OR SALE OF ANY PRODUCT OR
OCTSS CONNECTION WITH THE RE PUBLICATION OF THIS REFORT FOR ANY PURPOSE THAN POR THE ADDRESSEE WILL RE ORANTED ONLY ON

CONTRACT. THIS COMPANY ACCEPTS NO RESPONSIRILITY IXCEPT FOR THE DU ) v v 000
R b ! ’ I PERPORMANCE OF INSPECTION AL
ACCORDING TO THE RULES OF THE TRADE AND OF SCIENCE e e o TR ot



AMERICAN
WEST
ANALYTICAL
LABORATORIES

463 West 3600 South
Salt Lake City, Utah
B4115

(RBO1) 263-8686
Fax (801) 263-8687

ORGANIC ANALYSIS REPORT
Client: Envirocare Contact: Jeff Low
Date Received: Apnl 29, 1994 Received By: Elona Hayward

Set Identification Number: 18308
Set Description: Nine Water Sampies

Volaale Organics EPA SW-846 #8260 May 2, 1994
Purge & Trap GC/MS

Lab Sample [D. Number: Field Sample ID. Number:
18308-06 Quarterly LARW GW Monitoring April 1994/GW-63
Analvtical Results VOLATILE ORGANIC COMPOUNDS
Unuts = pg/L (ppb)

Dct_ccu'on Amount
Compour d: Limit: Detected:
Acetone . 20. < 20.
2-Butanone 20. <20.
Carbon disulfide 2.0 <20
Chloroform 2.0 <20
1,2-Dichloroethane 2.0 < 2.0
Methylene chloride 2.0 <20
Naphthalene 4.0 <40

<Value = None detected above the specified method detection limit, or a value that reflects a reasonable limit due
to wnterferences.

Released by:
Laboratgfy Superytsor

THIS REPORT 15 PROYVIDED FOR THE EXCLUSIVE USE OF THE ADDRNSSEE. PHIVILEGES OF m NAME OF P%q}.\ll't\.\\‘ OR ANY

MEMBIR OF TTS STAIF, OR REPRODUCTION OF THIS REPORT IN CONNECTION WITH TIHE ADVIRTISEMENT, PROMOTION OR SALE

ANY PRODUCT OR

PROCESS OR IN CONNECTION WITH THE RE PURLICATION OF THIS REPORT FOR ANY PURPOSE THAN FOR THE ADDRESSEE WILL BE GRANTED ONLY ON
CONTRACT. THIS COMPANY ACCEPTS NO RESPONSIRIITY EXCEPT FOR THE DUL PERFORMANCE OF INSPECTION AND/OR ANALYSIS IN GOOD FAITH AND
ACCORDING TO THi: RULLS (F THE TRADE AND O SCIENCE.



AMERICAN
WEST
ANALYTICAL
LABORATORIES

463 West 3600 South
Salt Lake City, Utah
84115

(801) 263-8686
Fax (801) 263-8687

Client: Envirocare

Date Received: April 29, 1994

ORGANIC ANALYSIS REPORT

Contact: Jeff Low
Received By: Elona Hayward

Set Identification Number: 18308
Set Description: Nine Water Samples

" !
Semivolatile Organics

18308-06

Analvtical Resuits

EPA SW-846 #8270 May 2, 1994 May 11, 1994

Base Neutral Fraction

Field Sample [D. Number:
Quarterly LARW GW Monitoring April 1994/GW-63

ACID COMPOUNDS

Units = ug/L (ppb)

Compound:
Diethyl phthalate
2-Methylnaphthalene

chccgion Amount
4.0 <4.0
4.0 <4.0

<Value = None detected above the specified method detection limit, or a value that reflects a reasonable limit due
to interferences.

Released by:

Laboratory Supervigor 0

TIHS REPORT 15 PROVIDED FOR THE EXCLUSIVE USE OF THE ADDRESSEE IMRIVILEGES OF R%mmé%ﬂ‘ NAME OF L’\R{ &)MPM\'Y OR ANY
MEMBER OF (TS STAFF, OR REPRODUCTION OF THIS REPORT IN CONNECTION WITH THE ADVERTISEMENT, PROMOTION OR SALE OF ANY PRODUCT 09.
PROCESS OR IN CONNECTION WITH THE RE PUBLICATION OF TiliS REPORT FOR ANY PURPOSE THAN FOR THE ADDRESSEE WILL BE GHAN‘II;Q ONLY QN
CONTRACT. THIS COMPANY ACCEPTS NO RESPONSIBILITY EXCEPT FOR THE DUL PERFORMANCE OF INSPECTION AND/OR AN ALYSIS IN GOOD FAITILAND
ACCORDING TO THE RULES OF THE TRADE AND OF SCIENCE
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TABLE 3
SUMMARY OF WATER QUALITY DATA

11e.(2) Compliance Monitor Wells
(in pCI1 uniess noted otherwise)
Well Identification: GW-57 Page 2 of 2
PARAMETERS SAMPLING DATE
6-12-92 7-8-92 8-5-92 9.2-92 10-6-92 11-3-92 12-8-92 1-13-93 2993 3-9-93 +6-93 5.11-93 £-3-93

EDISSOLVED RADIOLOGICS
#Gross Alpha 180+/-220]  70+/-180| 200+/-270]  70+4-220 0+/-370]  180+/-340 0+/-320] 150+/-250 70+/-260 0+/-230 0+/-2801  0+/-170 0+/-170
Heta $50+/-260 | 470+/-180] 990+/-310] 540+/-210] 350+/-380] 500+/-230] S530+/-190] 610+/-190| 5004200 510+/-190] 290+/-190| 400+/-190; 440+/-180
otal Uranium 0.0076JTB 0.0061 ©.0044 0.0080 0.0029 0.0046 0.0042 0.0048 0.0033 0.0040 0.0022 0.0035 0.0032
rvilum-7 <]10 <110 <160 <58 <65 <49 <68 <21 <45 <40 <25 <35 <23
BCadmum-109 <67 < <150 70 <56 <60 <86 <54 <37 <77 <56 <39 <44
#Carbon-14 NA NA NA NA| 00+.92 69+/-96] [3+-121} 0+/-10] j0.6+/-991] 0+/-121  52+/-82] [1+-11} 11+/-14
#Cobalt-60 <11 <1} <18 <90 <10 <9 <8 8 3.7 <38 <56 <3.1 <4 0 <20
{lodme-129 NA NA NA NA NA NA NA NA NA! 00+-07] 00+-24] 00+-3.7] 00+-16
-210 NA NA NA NA NA NA NA NA NA| 00+-13] 19+-13] 05+-14][05+-1.6})
54 <8 <7 <20 <i2 = <5 <8.1 2.5 <4.1 <3.1 4 <34 <22
237 NA NA NA NA NA NA NA NA NA| 00+03] 00+02] 006+04][05+-051
{Polcnum-210 NA NA NA NA NA NA NA NA NA{ 51+/06] 00+03] 00+03][02+03
[Potassium 40 33047-100 1 320+/-100| 590+/-190| 390+/-110| 400+/-150! 360+-100] 310+/-150] 394+/-115] 520+/-140| 450+/-130| 480+/-100! 440+/-120] 460+/-90
{Radmum-226 05+/04] 07+405] 08+08] 05+-04] [0.1+-02)] [0.1+031] [0.3+/-03)] [0.5+-04])| [04+-04))] 05+04] 09+-06] 13+/-06] 09+05
fRadum-228 1.0+-1.11 13+-14] 0.7+/-19]] 12+-1.5} [0.6+/-1.8J 16+-1.5] 16+-10f 14+405 18+06] 1.1+05] [04+07)] 2.5+07] 14+05
trontium-90 00+-17] 00+-14] 02+-15]] [04+-0.TP] 12+/-14] [02+-1.1}]] [08+~-].1]J] [0.6+/-1.0 0.0+-12] 0.0+-14] 09+-13] 00+-1.7] 0.0+09
Technetium-99 NA NA NA NA NA NA NA NA NA| [S3+-801)} [0.8+/-161J] 035+.29] 0.0+-7.1
Thonum-230 00+/07] 00+06] 00+-24] 00+-1.1] 00+06 00+-10] 32+-3.5] 00+-26] [34+-351] 82+4.1] 35+/41] 26+-23] 17+-28
Thonum-232 00+-091 00+08] 00+-25] 00+-14] 00+07 00+-13] 00+-22] 00+-23 00+-3.11 06+-24] 00+-33] 00+-10] 0.0+-19
Trtum NA NA NA NA | [70+/-280}J | [120+/-2701) 0+/-281 | [80+/-2801) | [110+/-290]} 0+/-274 0+/-284 | [50+/-31}) 0+/-290

o
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TABLE §

SUMMARY OF WATER QUALITY DATA
LLARW Compliance Monitor Wells
( in mg/l unless noted otherwise )

Well identification: GW-57 PaEc 1of2
4 . SAMPLING DATE
GWPL 3rd Quarter (8-3-93) 4th Quarter (11-3-93)

DISSOLVED METALS

Arsenic 0.05 0.022 {0.018JS
Barium 1 0.022 0.037
Beryllium ND
Cadmium 0.01

Chromium 0.05 i oan Dl
Copper 1 [0.037PFD
Lead .05 ND
Mercury 0.002 0.0005
Molybdenum 0.4 0.4
Nickel 0.15 0.07 e XY
Sclenium 0.01 ND [NDp
Silver 0.05 ND ND
Zinc S [0.019)JFD [0.027PFD
ANIONS

Bicarbonate 130 120
Carbonate ND ND
Chioride 18000 21000
Sulfate 46(0 {35000 FD
CATIONS

Calcium 640 630
Magnesium 800 750
Potassium 500 450
Sodium 13000 14000

AISTRIES o0 & e
Cyanide ND ND
Fluoride 3.59 e T 32
Nitrate 0.38 10.35FD
Nitrates (NO3-N + NO2-N) 10 0.38 {0.35JFD
Total Dissolved Solids 43610 42000 42000
[Conductivity (umhos/cm) 64000 74000
H (units) 6.5-8.5 7.3 7.4

Total Organic Carbon (TOC) 2.57 ND ND
| Fotal Organic Halogens (TOX) 0.01 ND ND
mﬁ"ﬁEASUREMENT‘SM:;: B
IpH (units) 7.43 7.52
(Conductivity (umhos/cm) 69800 62700
Temperature 1%, C) 13.5 12.1

ND Not Detected

Shaded arcas indicaic values above GWPL.,
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TABLE §

LARW Compliance Monitor Wells
( in pCi/l unless noted otherwise )

SUMMARY OF WATER QUALITY DATA

Well ldentification: GW-57 N Page 2 of 2
PARAMETERS SAMPLING DATE
GWPL 3rd Quarter (8-3-93) 4th Quarter (11-3-93)

DISSOLVED RADIOLOGICS

Gross Alpha 186 04/-170 704/-160
Gross Beta 723 440+4/-180 5504 /-200
Total Uranium (mg/l) 0.02 0.0032 0.0047
Beryllium-7 <23 <15
Cadmivm-109 <44 <30
Carbon-14 2133 114/-14 (17 4/-14))
Cobalt-60 <20 <15
iodine-129 4 0.04/-1.6 0.0+4/-1.1
(Manpancse-54 <22 <14
Neptunium-237 8 [0.5+/-0.5) 0.0+/-0.7
Potassium-40 486 460+ /-9 3804 /-60
Radium-226 (Ra-2264Ra-228) § 0.94/0.5 10.6+/-0.5
Radium-228 1.44/-0.5 1.84/-0.5
Strontium-90 8 0.04/-0.9 [1.34/-1.4]1
Technetium-99 800 0.0+/-7.1 [3.0+4/-3.9])
Thorium-230 5.33 1.74/-2.8 0.04/-2.1
Thorium-232 5.33 0.0+/-1.9 0.04/-2.4
Tritium 0+/-290 0+/-309




' TABLE §
"SUMMARY OF WATER QUALITY DATA

LARW Compliance Monitor Wells
( in mg/l unless noted otherwise )

Well Identification. GW-57 Pagc lof2
[ PARAMETERS SAMPLING DATE
GWPL 1st Quarter 2nd Quarter 21d Quarter 4th Quarter
DISSOLVED METALS (2-8-94)
IArsenic 005 0.021
iBarum 1 0018
[Beryllium ND
{ICadmium 0.01 ND
{{C hromium 0.05 0.049
iCopper 1 ND
{lLead 0.05 ND
Mercury 0.002 ND
[IMolybdenum 0.4
[Nickel 0.15 0.044
Selenium 0.01 [NDJS
Silver 0.05 ND
Zinc 5 ND
ANIONS
{Bicarbonate 120
liCarbonate ND
{Chlonde 20000
Sulfate 5200
ATIONS
Calcium 560
{Magnesium 680
[Potassium 440
Sodium 11000
HOTHER CHEMISTRIES
liCvanide ND
luoride 3591 SR80
T otal Fluorine 0.40
Nitrate 0.35
[Nitrates (NO3-N + NO2-N) 10 0.35
Total Dissolved Solids 43610 42000
IConductivity (umhos/cm) 63000
%{ (units) 6.5-85 7.60
RGANICS
Total Organic Carbon (TOC) 2.57 ND
T'otal Organic Halogens (TOX) 0.01 ND
FIELD MEASUREMENTS
iH (units) 7.37
onductivity {(umhos/cm) 65300
Temperature (Deg C) 11.2

ND Not Detected

Shaded arcas indicate values above GWPL.




TABLE §

SUMMARY OF WATER QUALITY DATA
LARW Compliance Monitor Wells
{ in pCI/l unless noted otherwise )

Well Identification. GW-57 P';E 20f2
PARAME TERS SAMPLING DATE
GWPL Ist Quarter 2nd Quarter 3rd Quarter 4th Quarter
IDISSOLYED RADIOLOGICS (28-94)
K;ross Aipha 186 6 8+\-1.5
¥Gross Beta 723 4204\-190
Total Uranium (mg/1) 0.02 0.0035
fi3eryllium-7 <|$
'Cndmium—l()‘) <33
Koarbon-14 2133 0.0+\-9.6
K obalt-60 <2
l%%d._m.m 4 0.04\-10
anganese-54 <2
Pieptunium-237 8 10.24\0.5))
rotassium-40 486 L S104\-60
fRadium-226 (Ra-226+Ra-228) § [0.64\-0.5))
Fadium-228 1.54\.0. 5
[Strontium-%0 8 [0.94\-1.4})
Technetium-99 800 [0.74\4.00)
[honum-230 5133 0.0+\-12
Ihorium-232 5.33 0.04\-1 2

Intium

0+\-190




