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UNIT 11E.(2) QUARTERLY GROUNDWATER MONITORING EVENT REPORT
SECOND QUARTER 1996

CHAPTER 1

INTRODUCTION

Envirocare of Utah, Inc. \“Envirocare”) operates a waste disposal facility near Clive,
Utah known as the 11e.(2) unit. This facility has been licensed and permitted to operate
under the following laws and rules:

. A Materials License to receive, acquire, possess, and transfer byproduct,
source, and special nuclear material pursuant to the Atomic Energy Act of
1954, as amended, the Energy Reorganization Act of 1974 (Public Law 93-
438), and Title 10, Code of Federal Regulations, Chapter I, Parts 30, 31, 33,
34, 35, 39, 40, and 70.

. A Category 4-A license to transfer, receive, possess, and use specific
radioactive materials pursuant to Section 1 9-3-104 of the Utah Code Annotated
1953 and the Utah Department of Environmental Quality Rules for the Control

of lonizing Radiation.

. A Ground Water Quality Discharge Permit for a Low-Activity Radioactive Waste
(LARW) and 11e.(2) Waste Disposal Facility, effective April 5, 1996, pursuant
to the Utah Water Quality Act, Title 19, Chapter 5, Utah Code Annotated 1953

as amended.

From May 7 through May 9, 1996, EarthFax Engineering, Inc. ("EarthFax") assisted
Envirocare in the performance of quarterly monitoring and sampling of twelve monitoring wells

located on the perimeter of the 11e.(2) unit. These wells are designated in Table S-1 of the
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Materials License as Point of Compliance Monitoring Wells (“POC Welis") and are identified as
GW-19A, GW-20, GW-24, GW-25, GW-26, GW-27, GW-28, GW-29, GW-57, GW-58, GW-
60, and GW-63.

Envirocare contracted Mountain States Analytical, Inc. of Salt Lake City, Utah to
perform conventional chemistries analysis, and Barringer Laboratories of Golden, Colorado to
perform radiological analyses. This was the first sampling event at the 11e.(2) disposa! cell

for which Mountain States Analytical, Inc. performed conventional chemistries analysis.

This report, which summarizes the fielc activities performed during the sampling event
and subsequent confirmation sampling events, is divided into five chapters including this
introduction. Chapter 2 presents a discussion of field activities performed during these
events, including field monitoring and sampling procedures, QA/QC samples submitted for
laboratory analysis, and sample documentation ard handling. Chapter 3 presents a discussion
of data validation results. Chapter 4 presents a cliscussion of hydrologic ccne.derations, and

Chapter 5 presents conclusions and recommendations.
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CHAPTER 2

FIELD ACTIVITIES

2.1 FIELD MONITORING AND SAMPLING PROCEDURES

The 11e.(2) second quarterly sampling event and subsequent confirmation samplir g
events were conducted using the Team Leader and Team Member concept as outlined in the
Envirocare of Utah, Inc. groundwater monitoring Operating Procedures Manual. This conce pt
defines the Team Leader as an employee of Envirocare of Utah, Inc. and the Team Member
as an employee of a contracted consulting firm, with each member of the sampling team
having specific work tasks assigned to them. The twelve 1 1e.(2) wells sampled during the
event are generally located on the perimeter of the 11e.(2) unit, with three wells being located
on the perimeter of each of the four sides of the unit boundaries. The 1 1€.(2) unit is located
in the southwest corner of the Clive facility (see Figure 2-1).

Field monitoring and sampling procedures during Quarterly and confirmation sampling
events were conducted according to the Envirocare of Utah, Inc. groundwater monitoring
Operating Procedures Manual (“OPM") and the Groundwater Monitoring Quality Assurance Plan
(“GWMQA"). Field monitoring at each well included completing the field monitoring and
sampling log form specified in the GWMQA: measuring water levels; purging three well casing
volumes from the well using a dedicated bladder pump system and attachments; and
measuring pH, specific conductivity, and temperature. The field monitoring and sampling log
forms contain pertinent information regarding field conditions at each sampling station as well
actual purge volumes and flow rates. Field monitoring and sampling log forms completed
during the sampling event are included in Attachment A of this report. Water ievel
measurements are included in Table 2-1. Field analytical equipr ~~t such as the pH meter,
the specific conductivity meter, and the thermometer were calibrated according to

manufacturer's specifications at the beginning of each day of sampling, again during the day,
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TABLE 2-1
1996 Groundwater Measurements and Surface Elevations
Well ID# fl’op of 1* Quarter 2™ Quarter 3" Quarter 4™ Quarter
Eg?/:'ggn Depth to | Groundwater | Depth to | Groundwater | Depth to | Groundwater Depth to | Groundwater
Water Surface Water Surface Water Surface Water Surface
(feet) Elevation (feet) Eievation (feet) Elevation (feet) Elevation
GW-19-A | 4270.83 20.83 4250.00 f
GW-20 4276.67 25.19 4251.48
Gw-24 4276.74 25.39 4251.35
GW-25 4276.22 25.18 4251.04
GW-26 4274 62 24 99 4249 .63
GW-27 4272.44 23.33 424911
Gw-28 4271.38 21.24 4250.14
GwW-29 4276.67 25.68 4250.99
GW-57 427193 22.28 4249.65
Gw-58 427117 20.74 4250.43
GW-60 4274 64 23.50 4251.14
GW-63 4272.00 20.77 4251.23 |
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and at the end of each day of sampling to ensure proper operation. Calibration checks for
the pH meter and temperature probe during each day were conducted using a standard buffer
solution of pH 7.0. Daily calibration notes were kept by the sampling team leader in a
calibration log book maintained by Envirocare of Utah, Inc. personnel.

Once an appropriate volume of well water had been purged from each well and field
monitoring equipment had verified that groundwater issuing from the bladder pump system
was representative of formation groundwater at the screened interval of the well, sample
containers were filled according to specifications outlined in the OPM. These specifications
permit sampl g only after pH, specific conductivity, and temperature measurements fall
within specific ranges . These ranges include tr-ee consecutive readings to within 0.5°F or
0.1°C for temperature, to within 0.05 pH units for PH, and to within 1% for specific
conductance. Eh readings were also taken. When sampling for volatile organic compounds,
the flow rate of the well was reduced to less than 100 m! per minute to avoid volatilization
of volatile compounds during sampling. The order of filling sample containers was in
descending order as follows: volatiles, semi-volatiles, metals, fluoride, fluorine, and radiologic
samples.

2.2 FIELD QA/QC SAMPLES

Field QA/QC samples taken during sampling events included one trip blank and one field
duplicate according to the GWMQA plan. Table 2-2 lists each field duplicate sample
submitted for analysis and the wells frym which the samples were extracted during the
second quarterly 1996 sampling event conducted at the 11e.(2) Disposal cell. Summaries of
trip blank and field duplicate laboratory resulits are included in Attachment B. Trip blank and
field duplicate laboratory reports are included in Attachment C for conventional chemistries

analysis and in Attachment D for radiologic analyses.
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TABLE 2-2

Field Duplicate Identification

November, 1996

Sample Event Date Lab Set Numbers Duplicate Original Sample
Sample Identification
2™ Quarter | Confirmation | MSAI Barringer s 4
Identification
12672 | 961949E |
1996 11978
August 9, 13069 GW-70 GW-20
1996
August 13, 13092 GW-71 GW-60
1996
August 13, 13092 GW-72 Gw-58
1996
August 15, 13156 | 962819E GW-75 GW-58
1996
I October 7, 13814 GW-86 Gw-60
1996
October 7, 13814 GW-87 GW-25
1996

_-_—‘___-_—_A

Lab set 12672 was a re-evaluation of Arsenic and Selenium using atomic absorption methods (HAA) instead

of graphite furnace methods (GFAA), as explained in Section 3-1
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2.3 SAMPLE DOCUMENTATION AND HANDLING

In addnion to following GWMQA and OPM guidelines, laheling, packaging,
documentation, shipment, transfer, and relinquishment of samples were performed according
to Contract Laboratory Procedure Guidelines.! Details of these activities are provided below.

Each sample was labeled using a pre-affixed adhesive label and an indelible ink pen.
Information on the sample labels included a sample identification number, preservative(s) in
the sample container, date on which the sample was taken, the time at which the sample was
taken, and the sampler's signature.

Sample containers were prepared and shipped to the site prior to the date of the
sampling events. Sample containers were filled with care to prevent spillage and possible
dilution of the preservatives. Sample volumes, sample containers, preservatives, and field
filters used for the sampling events are shown in Table 2-3. Holding times for initial and
confirmation sampling events are shown in Table 2-4. Copies of bottle certifi.ations are
provided in Attachment E.

Sample containers were packaged in plastic ice chests with crushed ice to keep them
preserved at 4° C. All 1 gallon amber glass sample containers were wrapped in bubble wrap
to provide added protection against breakage. The 40 ml glass vials were wrapped in plastic

ziplock bags and placed in between plastic sample containers.

' “User’s Guide to Contract Laboratory Program”, U.S. Environmental Protection
Agency, Office of Emergency and Remedial Response, 401 M Street SW, Washington,
D.C., 1988, Publication Number EPA/540/8-89/012. Applicable specifications are outlined
on pages 36-41 and Appendix D.
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TABLE 2-3

Containers, Volumes, and Preservatives Used in Sample Collection

Analyses Volume Container Field Filtered? Preservative |
| Submitted Typ |

| Organic

Volatiles 80 mi (2) 40 ml No 4°C, HCI
clear glass
vials
Extractables 1 galion (1) amber No 4°C, Na,S,0,
lass bottle
| Inorganic
| Samples
General 1 liter (1) plastic Yes 4°C, HNO,
Metals bottle
Cyanide 500 ml (1) plastic No 4°C, NaOH
bottle
Fluoride 500 ml (1) plastic Yes 4°C I
bottie
Fluorine 500 ml (1) plastic Yes 4°C l
bottle {

Radiologic
Samples

Radium,,,
Radium,,,
Thorium,,,
Thorium,,,
Uranium

1 gallon (1) plastic

Cubitainer

4°C, HNO,
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Date Sampled
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TABLE 24

Holding Times
11e.(2) Second Quarter Sampling and Confirmation Sampling
May 1296

Date

Received

Type of
Analysis

Holding
Time

e

11947 GW-29,20, 5/7/96 5/7/96 Metals 6 Months 5/14-3/20 13
Blind Duplicate vOC 4 Days 5/19 12
Semi-vOC 7,40 Days | 6/10, /16 3,8
| 961949¢ 5/14/96 Radiologics, 6 Months 5/17-5/28 314
Fluorine 28Days 5/18 4
11877 GW-60,63, 5/8/26 5/8/96 Metals 6 Months 5/14-5/20 6-12
19A.58, vOC 14 Days 5/19-5/20 1112
24 Semi-vOC 3 6/10, 2,
40 Days 6/16-5/20 7-12
. 961949E 5/14/96 Radiologics, 6 Months
Fluorine 28Days 5/17-5/28 314
5/18 4
| 11978 GW-25,26, 5/9/96 5/9/96 Metals 6 Months 5/14-5/20 5-11
27,57, vOC 14 Days 5/20 1
28,Trip Blank Semi-VOC 7,40 Days | /10, 5/20 1.1
961949 5/14/96 Radiologics, 6 Months 5/17-5/28 314
Fluorine 28Days 5/18 4
12672(a) | GW-25,27, 5/7-5/9, 199€ | 5/7-5/9, Arsenic 6 Months 718 70-72
28,63, 58, 1996 Selenium 6 Months 7/23 7677
29,26,57,
60,19A,24,20,
Blind Duplicate

GW-28,57,20,
Blind Duplicate

8/9/96

8/9/96

Cyanide

(a) Re-evaluation of arsenic and selenium by the laboratory using samples submitted for initial May 1996 event
(lab group numbers: 11947, 11977, 11978).
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TABLE 2-4 (Continued)

Holding Times
11e.(2) Second Quarter Sampling and Confirn.ation Sampling
May 1996
Wells Included Date Sampled Date Type of Date
Received Analysis Analyzed
13092 GwW-24,25, 8/13/96 8/13/96 Arsenic 6 Months 8/20 7
26,60,568, Selenium 6 Months 8/20 7
27, (2) Lead 6 Months 8/19 6
Blind Duplicates
131861 GW-19A,25 8/14/96 8/14/96 Metais 6 Months 8/19-8/30 5-16
26,27,58, voC 14 Days 8/19 5
28 Semi-vOC 7,40 Days | B/20, 8/23 6,9
962788E 8/15/96 Radiologics, 6 Months 8/16-8/29 1-14
Fluorine 28Days 8/21 -]
13156 GW-58,24 8/15/96 8/15/96 Metals 6 Months 8/19-8/30 4-15
vOC 14 Days 8/19 4
Semi-vOC 7,40 Days | 8/20, 8/23 5.8
962819€E | 60,63,29, 8/16/96 Radiologics, 6 Months 8/26-9/10 10-28
20, Trip Blank, Fluorine 28Days 8/21 5
Blind Duplicate
SR
13814 GW- 10/7/196 10/7/96 Cyanide 14 Days 10/8 1
25,28,567,60, Selenium 6 Months 10/15,10/25 | 8,18
(2) Blind
Duplicates
963479 | GW-60, 25 10/9/96 Radiologics 6 Months 10/21-11/13 | 14-37

Blind Duplicate
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Each sample was logged onto a Chain-of-Custody form provided by Envirocare of Utah,
Inc. Information completed on these forms included the sample identification number, the
sample location, the date and time when each sample was collected, the sample type (grab
or composite), the numbei of sample containers, the analyses requested, and appropriate
signatures for relinquishment inciuding the date and time of relinquishment, Copies of Chain-
of-Custody forms used during this event are included with the analytical reports in
Attachments C and D, and are collated with their respective reports. Custody of samples
submitted for conventional chemistries analysis was personally maintained by a sampling team
member until they were relinquished to the analytical laboratory. Custod, and shipment of
samples submitted for radiological analyses was arranged through a commercial carrier. Each
Chain-of-Custody form was enclosed in a plastic ziplock bag and placed with the samples in
an ice chest. Each ice chest containing samples was sealed with a Custody Seal which
included the date and the sampler's initials. The integrity of these seals was maintained until

the samples were delivered to the analytical laboratories.

2.4 CONFIRMATION SAMPLING EVENTS

Laboratory analytical reports from the May 7-9, 1996 Quarterly Sampling event
indicated that selected wells may have exceeded Approved Background Concentrations as
outlined in Table S-1 of the NRC Materials License. Verification of these results was
subsequently sought through confirmation sampling events as required in Section 11.1,
paragraph three of the Materials License. Confirmation sampling avents were conducted on
August 9, 13-15, and on October 7,1996. Third Quarter sampling was conducted at the
112.(2) Disposal cell on August 14-15, 1996. Data resulting from that event was also used
where a third sample was required to confirm or deny an exceedance from Second Quarter
event results. Confirmed exceedances were reported to the NRC on October 2, 1996 based
on analytical results which had been received at that time. Subsequent to October 2, 1996,
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analytical results were received in connection with confirmation sampling for the following
parameters, and are discussed below:

Well Parameters

GW-60 Selenium
Radium-226
Radium-228
Thorium-230

GW-25 Cyanide
Radium-226
Radium-228

Analytical results of initial and confirmation sampling events are included in Attachment
C for conventional chemistries and in Attachment D for radiological chemistries. Table 2-5
includes a list of each parameter initially exceeded at each POC well, and subsequent
confirmation sampling results used to determine which parameters are confirmed
exceedances. Summaries of analytical results for initial and confirmation sampling events
are included in Attachment B, and are organized according to each well sampled.

Several parameters analyzed were not detected at the method detection limit. These
are flagged in the summaries included in Attachment B and in the analytical report with a “U"
designation. Parameters detected below the limit of quantitation but above the limit of

detection are flagged with a “b" designation in the same documents.

As shown in Table 2-5, arsenic and selenium exceedances were typically only slightly
above the Approved Background Concentrations listed in Table S-1 of the NRC Materials
License. Levels of seienium were confirmed above Approved Background Concentrations in
wells GW-60 and GW-24. Levels of arsenic were confirmed above Approved Background
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TABLE 2-5

Parameters Reported Above NRC-Approved Background Concentrations
for Second Quarter Sampling of 11e.(2) Point of Compliance Wells

Parameter | Table S-1 m Confirmation Confirmation
Arsenic 0.036 0.044 0.047 Report |
GW-24
Arsenic 0.032 0.033 0.034 Report
Selenium 0.008 0.032 0.033 Report
GW-25
r Arsenic 0.110 0.117 0.090 0.117 Report
Cyanide 0.005 0.056 U (f] U None
. g;‘;‘:“;za 5.360 5.5e) 4.300 2.400 None
GW-26
Arsenic 0.200 0.234 0.215 Report
Lead 0.005 0.017 U U None
Mercury 0.0002 0.0006 0.0014 Report
GW-27
Arsenic 0.059 0.110 0.071 Report
GW-28
Cyanide 0.005 0.012 U 0.003 None
GW-29
Arsenic 0.023 0.028 0.029 Report
GW-57
Arsenic 0.026 0.046 0.047 Report
l Cyanide 0.005 2.720 0.002 U None
low-s8

@ 212
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TABLE 2-5 (Continued)

Parameters Reported Above NRC Approved Background Concentrations
For Second Quarter Sampling of 11e.(2) Point of Compliance Wells

Confirmation onfimution

Table $-1 | Initial Result

Arsenic 0.029 0.035 0.034 Report

Selenium 0.015 0.025 0.033 0.030 Report
Radium
226 + 228 4.070 4.4(g| 2.400 3.400 None
Thorium
0.000 0.2 +/-0.8/h]| -0.1 +/-0.8 [i] 0.2 +/-0.5 None
230
&

la] Sample svent conducted May 7-9, 1996,

Ib] Corfirmation sample event conducted August 8, 1996 for cyenide, August 13, 1996 for arsenic, selenium, end lead.

fc] Confirmation sample event conducted August 1415, 1996

Id] From Table $-1 of the Materials License (No. SMC-1558, Amendment No. 6) issued by the Nuclear Regulatory Commission.
le] Redium 226 = 2.6 +/-1.0, Radium 228 = 2.9 +/-0.6. Both were at a Lower Limit of Detection of 0.6

Ifl U = Not Detected

1) Redium 226 = 2.1 +/-0.9, Radium 228 = 2.3 +/-0.6, Both were at 8 Lower Limit of Detection of 0.6.

Ih] Units measured in pCi/l, Lower Limit of Detection = 1.0 pCifl.

lil Amended result as noted in text of Section 2-4. Units measured in pCill, Lower Lirmit of
detection = 2.0 pCin
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Concentrations in wells GW-19A, GW-24, GW-25, GW-26, GW-27, GW-29, GW-567, GW-58,
GW-60, and GW-63. Cyanide was initially reported above Approved Background
Concentrations in wells GW-25, GW-28, and GW-57, but confirmation sampling showed that
the initial results were in error as defined in Section 11.1 of the NRC Materials License.
Mercury in well GW-26 was initially reported at 0.0006 mg/l and was confirmed with a
reported result of 0.0014 mg/l. The approved background concentration of 0.0002 mg/l for
mercury in GW-26 is set at a level which is below the laboratory limit of quantitation of
0.0005 mg/l.

Thorium-230 was initially reported as 0.2 +0.8 pCi/l in well GW-60. A confirmation
sample collected from well GW-80 was reported at a level of 0.8 +1.4 pCi/l. Following the
latter report for Thorium-230 in GW-60, Mr. Vernon Andrews of Envirocare contacted the
radiolocical laboratory to discuss this resuit, and learned that a smaller than normal aliquot of
sample volume had been used to run the analysis. Mr. Vernon requested that another count
for Thorium,,, be made using a larger aliquot and using a longer count interval. A longer count
interval was requested to provide more accurate counting statistics. The radiological
laboratory conducted another analysis as described above and amended the previous report
according to results achieved using the longer count interval and using a larger aliquot volume.
The amended report for Thorium-230 in GW-60 was -0.1 +0.8, pCi/t with a Relative Error
Ratio of 0.49. Documentation of this amendment is included in Attachment D of this report
and is collated just ahead of the page which reports Thorium-230 in GW-60 (lab group number
862819E). The amended result is flagged with an “a" designation in the analytical summaries
included in Attachment B. This is to indicate that the initially reported result was amended
by the laboratory. The lower limits of detection for the initial and confirmation results were

1.0 and 2.0 pCi/l, respectively.

It is possible that the initial result of 0.2 4+ 0.8 pCi/l for this well was also reported

using a smaller than normal aliquot volume. However, a similar inquiry regarding this result

2-14



Envirocare of Utah, Inc. 11e.(2) Second Quarter Sampling Report
Clive, Utah November, 1996

was not made, and another confirmation sample was necessary to confirm or deny Thorium-
230 levels above Approved Background Concentrations at this well. Results from this sample
were reported as -0.2+0.5 pCi/l, which does not exceed the Approved Background
Concentration for that well. Consequently, the initial sample result is considered to be in error
according to section 11-1 of the NRC Materials License.

The additive values of Radium-226 and Radium-228 in wells GW-25 and GW-60 were
initially reported only slightly above the Approved Background Concenrtrations for these wells.
A first confirmation sample was acquired from these wells on August 14, 1996 and on August
15, 1996, respectively. Results from these reports indicated that levels of Radium-226 and
Radium-228 in these wells were below the specific Approved Background Concentrations.
Consequently, another confirmation sample was collected from these wells. The analytical
result of a second confirmation sample collected from well GW-25 for Radium-226 and
Radium-228 indicated an additive value of 2.4 pCi/l, which does not exceed the Approved
Background Concentration for that well. The initial sample result is therefore considered to
be in error according to section 11-1 of the NRC Materials License. The analytical result of
a second confirmation sample collected from well GW-60 for Radium-226 and Radium-228
indicated an additive value of 3.4 pCi/l, which does not exceed the Approved Background
Concentration for tnat well. The initial sample result is therefore considered to be in error

according to section 11-1 of the NRC Materials License.
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CHAPTER 3

DATA VALIDATION AND QUALITY ASSURANCE REVIEW

Laboratory quality control data generated by the contract laboratories to determine
quality, precision, and accuracy according to EPA data validation guidelines set forth in EPA
SW-846 has been reviewed and evaluated. Laboratory quality control data for conventional
chemistries are found in Attachment F and are included under separate cover with this report.
Laboratory quality control data for radiological chemistries are included in Attachment G.

3.1 QUALITY CONTROL AND NONCONFORMANCE SUMMARIES

Due to high background salinity (as indicated by the specific conductance
measurements), all samples collected during the May 1996 event required dilution under
Graphite Furnsce Atomic Absorption (“GFAA") method 7080 to analyze for arsenic and
selenium. in lab sets 11847, 11977, and 11978. These interferences also caused poor spike
recoveries for lead and selenium, poor duplicate Relative Percent Difference (“RPD") for lead,
and poor spike duplicate RPD for arsenic, lead, and selenium. As a result of these
interferences, a re-evaluation of arsenic and selenium for samples in the above data sets was
made using the Hydride Atomic Absorption (“HAA") technique specified in SW-846, Method
7061. This is an acceptable method according to Envirocare's Groundwater Monitoring Quality
Assurance Plan, approved by Utah Division of Water Quality in 1991, Additionally, the GFAA
method is subject to interferences by matrix components.” Mountain States Analytical
suggested the use of Method 7061 due to the salinity of the groundwater samples submitted,
which appears to have caused nonspecific absorption and light scattering using the GFAA

technique. Results using the HAA technique for arsenic and selenium analysis on samples

U.S. EPA SW-B46, September 1986, Revision 0. p.7060-1, Section 3.0,
para. 3.3.
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submitted from the May 7-9, 1996 Second Quarter event are flagged in Attachment B with
an “r". All subsequent (confirmation) sampling analyses for arsenic and selenium were
performed using the HAA technique, and are not flagged in Attachment B,

All analytical and QA/QC data contained in Attachments are arranged according to
laboratory data set number identified on the analytical report forms. Therefore, for ease of
comparison, subsequent discussions of the laboratory QA/QC data will refer to the laboratory
set number. As indicated in Table 2-4, the following laboratory set numbers correspond to
the indicated sampling dates:

Mountain States Barringer
Sampling Event Laboratory Sets Laboratory Sets
May 1996 (Initial) 11947,11977, 961949E
11978, 12672
August 1996 (Confirmation) 13069, 13092, 962788E, 962819E
131561, 13156
October 1996(Confirmation) 13814 963479E

As indicated in Attachment F, spike recoveries for barium and nickel in samples
analyzed under laboratory sets 11947, 11976, and 11977 were out of control limits. The
recoveries fell within two to three times the standard deviation of the mean recovery,
classifying the recovery as a marginal outlier. Post digestion spike recoveries suggest some
matrix effects. The above-named laboratory sets include all wells sampled during the 1996
Second Quarter sampling event.

Poor Relative Percent Difference (“RPD") and spike recoveries were experienced during
QC analysis for arsenic during re-evaluation of the sample volume submitted for well GW-29

(laboratory set 12672) using the HAA technique as described above. The sample contained
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precipitate at the bottom of the volumetric which caused incomplete homogenization and
resulted in the poor RPD and spike recoveries. This sample was extracted from GW-29 during
the 1896 Second Quarter sampling event.

Spike and spike duplicate recoveries were outside control limits for lead in the sample
volume representing well GW-26 (laboratory set 13092) due to confirmed matrix interference.
This sample was extracted from GW-26 as a confirmation sample on August 13, 1996.

Spike recoveries for arsenic were outside control limits for all samples analyzed under
lab sets 13151 and 13156. The cause for this was determined by the laboratory to be
salinity interference inherent to the sample. These samples were extracted in connection with
confirmation sampling conducted on August 14-15, 1996 for wells GW-1 9A, GW-24, GW-25,
GW-29, GW-57, GW-60, GW-63.

Spike recoveries for lead were outside control limits for all samples analyzed under
laboratory sets 13151 and 13156. The cause for this was determined by the laboratory to
be salinity interference inherent to the sample. These samples were extracted in connection
with confirmation sampling conducted on August 14-15, 1996, for well GW-26.

Spike recoveries for barium, beryllium, and molybdenum were outside control limits in
laboratory sets 13151 and 13156, but were within three standard deviations of the mean
recovery and were therefore classified as marginal outliers. These laboratory sets include all
of the 11e.(2) POC wells, which were sampled on August 14-15, 1996. The poor recoveries
were likely influenced by the high background salinity.

Spike recoveries for cadmium, chromium, and nickel were out of control limits in
laboratory sets 13151 and 13156 due to interference inherent in the sample. These

laboratory sets include all of the POC wells which were sampled on August 14-15, 1996.
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Mr. Scott Frasvr, project manager of Envirocare sample analysis at Mountain States
Analytical, Inc., has indicated that the interferences and control limit exceedances described
above were primarily attributable to the high salinity of the groundwater samples submitted,
as indicated by specific conductivity measurements performed at each well, which typically
ranged from 50,000 to 75,000 wohms/cm at 25°C. Mr. Fraser further indicated improvements
in the control limit concerns could be made through sample dilution, but this process would
likely compromise the accuracy of the data set. Therefore, the decision was made to
minimize dilution to the extent possible.

All other quality control parameters were within control limits.
3.2 Field Duplicates

‘ Field duplicate samples extracted during the Second Quarter event and subsequent
confirmation sampling events are identified in Table 2-2. Field duplicates are used to evaluate
the precision of the analytical results. Precision is the agreement between a set of replicate
measurements without assumption or knowledge of the true value.

Attachment H shows field duplicate sample results for organic and inorganic
parameters compared with their respective counterparts using Relative Percent Difference?®
which was determined using:

* U.S. EPA SW846, 1992, Revision 1, Chapter 1, p.28.
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Where: S

Il

Sample Result
D = Duplicate Result

Several of the results from this analysis showed a significant Relative Percent
Difference, which in some cases can be attributed to the mathematics inherent to the
equation. In those cases, the actual difference between the two values is not significant
when considered in relation to the reported results (i.e., concentrations in the original and the
duplicate samples were sufficiently low that small absolute differences resulted in large
relative differences). Where a significant Relative Percent Difference is considered to reflect
a mathematical value rather than true value, the value is flagged with a “m" designation in the
summaries included in Attachment G.

3.3 TRIP BLANKS

Summary results of trip blanks submitted and analyzed in connection with Second
Quarter 1996 sampling and subsequent confirmation sampling events are included in
Attachment B. Trip blarks serve as a check on sample contamination originating from sample
transport, shipping, and from the site conditions. Trip blanks were not opened before or
during sampling events, and container seals were kept intact up until the time of delivery of
the trip blank containers to the analytical labcratories.

Mercury and lead were detected at levels above the detection limit, but below the limit of

quantitation, in the trip blank submitted for the August 14-15, 1996 sampling event. All other

trip blar.'s were reported at non-detect levels for the parameters analyzed.
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CHAPTER 4

SITE HYDROLOGY

Water-level data presented in Table 2-1 were used to prepare the potentiometric
surface map contained in Figure 4-1. As indicated, the direction of flow beneath the 11e.(2)
disposal cells is variable, due to the presence of a groundwater divide beneath a portion of the
cells. Previous potentiometric surface maps have indicated that the apex of this mound was
located beneath the center of the disposal cells*. Water-level data used to prepare these
Frevious maps included measurements collected from three monitoring wells located on the
diagonal between the two 11e.(2) cells (i.e., GW-36, GW-37, and GW-38, which are not
shown on Figure 4-1). Since water levels were not measured in these wells during the second
quarterly 1996 sampling event, these data were unavailable for preparation of the
potentiometric surface map in Figure 4-1. Hence, the apparent shift in the location of the
mound to the southeastern portion of the disposal cells may be an artifact of the data base
as opposed to an actual field condition.

As noted in Table 2-5, arsenic concentrations exceeded the Table S-1 standard in
nearly every well. Section 3.1 indicates that the cause of these apparent exceedances was
likely analytical interference as caused by the high salinity of the samples. Differences
between analytical laboratories probably also contributed to the apparent exceedances (i.e.,
a change in contract laboratories occurred just prior to the second quarterly 1996 sampling
event). Further evidence that the apparent exceedances were not likely caused by
contamination resulting from site activities is seen in the potentiometric surface map. At the
time of the second quarterly 1996 sampling event, waste had been disposed of only in the

extreme southeast corner of the 11e.(2) unit (i.e., immediately upgradient from well GW-29).

“See, for instance, Figure 1 in the report of the first 1996 semi-annual groundwater
sampling event for the LARW and 11e.(2) monitoring wells, as prepared by Bingham
Envirormental (dated May 13, 1996).
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No disposal activities had occurred eisewhere in the 11e.(2) cells. Hence, if the apparent
arsenic contamination was the result of site activities, the highest concentrations would have
been expected at GW-29. Nonetheless, as indicated in Table 2-5, the lowest concentrations
measured at the site were in GW-29. Furthermore, the percent by which the Table S-1
standard was exceeded was greater at GW-19A and GW-57 than it was at GW-29. These
wells are located approximately 2400 feet west and northwest (respectively) from GW-29,
on the opposite side of the potentiometric surface divide relative to GW-29 and the area
where disposal activities had occurred. Thus, the water-level data indicate that the apparent
arsenic exceedances noted in Table 2-5 are probably not a result of actual site contamination.
Additional exceedances are similarly considered to be only artifacts of the salinity-caused

analytical interference.
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CHAPTER 5

CONCLUSIONS AND RECOMMENDATIONS

Matrix interference inherent to the salinity of the samples resulted in several laboratory
QC control limits being exceeded. For analysis of arsenic and selenium, the analytical
approach was modified from the GFAA technique to the HAA technique in an attempt to
reduce interferences caused by the sample quality and to avoid excessive dilution of the
sample volume prior to analyzing it for a given parameter. This approach seemed to improve
the reliability of the analytical results somewhat. Nevertheless, these interferences appear
unavoidable due to the high salinity of the groundwater in the upper aquifer of this region.
This conclusion is corroborated by the number of interferences in the laboratory QC data
which were attributed to the water quality of the sample, and in part by the variations in field
duplicate sample results. We consider the data used during the Second Quarter 1996 and
subsequent confirmation sampling events to be valid and useful within the current limits of
analytical chemistry and the technologies which support it.

Several parameters listed in Table S-1 of the Materials License exceeded Approved
Background Concentrations in wells sampled during this event, particularly arsenic. An
exceedance was confirmed in wells GW-24 and GW-60 for selenium, and in well GW-26 for
mercury. These exceedancess are not typical based on previous sampling results at the
11e.(2) unit. Furthermore, the exceedancess were geographically ubiquitous. These facts,
together with the potentiometric surface data presented in Chapter 4, indicate that the noted

exceedancess are “apparent” only, and not “actual”.

In the event that Approved Background Concentrations established in Table S-1 of the
*“sterials License are exceeded, Section 11.1, paragraph 2 of the Materials License indicates
that a compliance monitoring plan shall be submitted in response to confirmed exceedancess,
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and that the plan shall inciude proposed site-specific concentration limits for individual
constituents which have been exceeded. In anticipation of submitting a compliance
n. snitoring plan and of proposing site-specific concentration limits for specific constituents,
consideration should be given to the fact that a different analytical laboratory was contracted
to perform analysis of conventional chemistries on samples submitted for the initial and
subsequent confirmation sampling events conducted at the 11e.(2) unit as described in this
report. As a result, it has been recommended that samples be split to the current and former
laboratories to help determine whether & change in laboratories is contributing to the
exceedances reported during the Second quarterly 1996 sampling events. Accordingly,
Envirocare has split Third Quarter confirmation event samples to the previous and current
laboratories. As part of the Compliance Monitoring Plan submitted to Mr. Harold Lefevre of
the NRC on October 24, 1996, Envirocare intends to continue splitting samples for analysis
of the specific parameters exceeded for at least two more quarterly sampling events
(November 1996 and March 1997) and during any confirmation sampling events which may
be necessary as a result of any initial exceedancess reported for these events. If results of
samples split to the previous and current laboratories are significantly different, a
determination will need to be made concerning which of the two laboratories provides more
reliable data. That determination could affect future site-specific concentration limits

proposed to the NRC.

Given the importance of GW-36, GW-37, and GW-38 in defining the shape of the groundwater
mound beneath the 11e.(2) disposal cells, it is recommended that the water-level data be
collected from the wells during each future sampling event until they are abandoned. It is
further recommended that slug tests be performed in each of the monitoring wells included
in the sampling program. The data obtained from these tests can be used to determine the
hydraulic conductivity of the shallow aquifer beneath the 11e.(2) disposal cells, thus allowing
the rate of groundwater flow t<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>