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1. INTRODUCTION

The Cimarron Facility environmental monitoring program is performed in accordance
with Health Physics Procedure KM-NC-20-2, Revision 7, "Environmental Monitoring
Procedure." Per this procedure, air, surface water, ground water, soil and vegetation
samples are collected and analyzed for radionuclides and other indicators.

Water samples are collected once each year from the Cimarron River (upstream and
downstream from the facility), three on-site reservoirs, one stream, one seep, and 25
ground water wells. Sample are analyzed to determine the presence of uranium,
nitrate, fluoride, gross alpha and gross beta. Uranium isotopic analysis is performed
whenever gross alpha concentrations exceed 15 pCi/L or gross beta concentrations
exceed 20 pCi/L.

This Sampling and Analysis Plan (SAP) relates to an environmental investigation to be
performed at the Kerr McGee Cimarron Site. This SAP describes the objectives,
samples to be taken to achieve those objectives and the sampling procedures to be
used for obtaining those samples. Data quality objectives of the laboratory for the
chemical data to be acquired for the investigations, and the objectives, functional
activities, organization, and specific quality assurance (QA) and quality control (QC)
activities designed to achieve those data quality objectives are included.

The investigation to be performed at this site will provide analysis of aqueous samples
of groundwater, surface water and seep water. The data generated from this
investigation will be utilized in evaluating previously collected sample data and
evaluating the groundwater quality at the facility. The specific sampling and analysis
requirements will be described in the individual sections of the sampling and analysis
plan.

2. PROJECT OBJECTIVES

The objectives of the investigations to be conducted pursuant to this SAP are
consistent with those of the Cimarron Environmental Monitoring Plan, and include
characterization of potential environmental release(s) for pollutants utilized and
disposed during the operation of the facility. The analytical objectives for the
investigations will be to provide chemical data of known precision and accuracy which is
obtained with standard methods acceptable to the appropriate regulatory agencies.

Sample collection and analyses are being independently verified under this SAP. The

analyses of the indicator compounds (environmental monitoring parameters, fluoride,
nitrate, gross alpha, gross beta, total uranium and isotopic uranium) will provide
information for comparison with historical monitoring data. The total metals and ion

chemistry will be utilized to evaluate groundwater quality.

ChaseEnvironmert471 Group, Inc. I
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3. GROUNDWATER

3.1 Groundwater Sampling Protocol

3.1.1 Schedule

Groundwater water samples will be taken during the second quarter of 1996. The
samples shall be collected from all groundwater monitoring locations. Samples shall be
shipped to analytical laboratories within twenty-four hours after collection. Sample
analyses shall be completed within the required testing time and reported within ninety
days.

3.1.2 Sampling Team Members

Groundwater sampling shall be performed by, or under the direction of, Chase
Environmental personnel. All personnel involved with sample and field data collection
shall be familiar with the sampling procedures described in this SAP.

3.2 Initial Observations

Field personnel who sample Cimarron facility groundwater monitor wells note on an
appropriate groundwater sampling field data sheet (Table 1) the general well and site
conditions upon arrival. For example, general comments about well damage or weather
conditions for each sampling date are recorded. Specific comments on each of the
wells are then noted, with typical notations including but not limited to, standing water
around the well, the presence of nearby desiccation cracks, etc. A notation concerning
monitoring well locks or caps is made, if appropriate. Observations related to the
physical condition of the well are recorded if it appears the well has been damaged (as
a result of vandalism, traffic, etc.)

3.3 Measurement of Static Water Level and Well Depth

After all general and pertinent observations are recorded, the hydrologic field assistant
wiil measure a static water level. The well-cap is removed and laid upside down on the
ground or placed in the field vehicle. An electric water level probe is tested to make
sure it is operable. The detection probe is then washed with a non-phosphate
detergent and rinsed with deionized water. The probe is lowered downhole until the
fluid level is detected. The depth to water is then recorded (on the groundwater
sampling field data sheet) to the nearest 0.01 foot with respect to a reference point
(either a mark or a notch) at the top of the casing. All reference points have been
measured in relation to mean sea level by a licensed surveyor.

Total well depth is then measured with respect to the top of the casing for each well
using the water level indicator. Again, the measurement is recorded (on the
groundwater sampling field data sheet) to the nearest 0.01 foot. The measuring device
is removed from the well, washed with a non-phosphate detergent, rinsed with
deionized water, and dried with a disposable paper towel.

~Iiase Environmental Group. Inc. 
2
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Fiaure I

GROUNDWATER SAMPLING FIELD DATA SHEET
PROJECT: SAMPLE ID:
LOCATION: DATE: TIME.
CLIENT: WEATHER CONDITIONS.
JOB NO. AIR TEMPERATURE:

PERSONNEL:

WELL DATA: WELL No: WELL TYPE. CI MONITOR C2 SUPPLY 0 OTHER:

CASING, DIAMETER C STAINLESS OSTEEL [3 PVC OTEFLON COTHER:
STEEL

INTAKE, DIAMETER: C STAINLESS 13STEEL C PVC CTEFLON COPEN ROCK
STEEL

DATUM: 0 TOP OF PROTECTIVE CASING OTOP OF WELL CASING C OTHER:

DATUM ELEVATION (MSL): INTAKE INTERVAL (BELOW DATUM):

DEPTH TO: STATIC WATER LEVEL: BOTTOM OF WELL

WELL CLEAN TO BOTTOM? C1 YES C NO WELL IN GOOD CONDITION? C3 YES C NO
VOLUME OF WATER: IN WELL TO BE EVACUATED:

PURGING DATA:
METHOD: C BLADDER PUMP C: PERISTALTIC PUMP OBAILER C1 SUB. PUMP COTHER:

C TEFLON
OSTAINLESS STEEL
cl Pvc

C TEFLON
OSTAINLESS STEEL

TUBINGIROPE: [C PvcMATERIALS: PUMP/BAILER:

PUMPING RATE:
WAS WELL EVACUATED? C2 YES

TIME SERIES WELL VOLUMES

DATA TEMP
pH

OTHER:

ELAPSED T

1: NO

_-C OTHER:

IME; VOLUME PUMPED:

NUMBER OF WELL VOLUMES PURGED:

SPEC COND.

PURGING EQUIPMENT: C3 DEDICATED C PREPARED OFF-SITE C3 FIELD CLEANED

SAMPLING DATA:
METHOD: Cl BLADDER PUMP C2 PERISTALTIC PUMP EBAILER C[ SUB. PUMP COTHER

C TEFLON
I-STAINLESS STEEL

MATERIALS: PUMP/BAILER: a Pvc

C TEFLON
CSTAINLESS STEEL

TUBING/ROPE: C Pvc

Cl OTHER: C3 OTHER:

SAMPLING EQUIPMENT: Cl DEDICATED [C PREPARED OFF-SITE C FIELD CLEANED

METALS SAMPLE FIELD FILTERED? CI YES C NO METHOD:
SAMPLE DEPTH:
APPEARANCE: Cl CLEAR CI TURBID 13 COLOR: C CONTAINS IMN
FIELD 0ETERMINATIONS: pH: METER MODEL METER SER. NO.

lISCIBLE LIQUID

TEMP: SPEC. CONO: METER MODEL METER SER. NO.

- LABORATORY ANALYSIS:

i NO. OF CONTAINERS FIELD BLANK I.D. TRIP BLANK I.D. DUPLICATE I.D.

REMARKS:

I CERTIFY THAT THIS SAMPLE WAS COLLECTED AND HANDLED IN ACCORDANCE WITH APPLICABLE
REGULATORY AND PROJECT PROTOCOL

SIGNATURE: DATE.
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3.4 Calculate Well Purge Volume

As a standard practice, a minimum of three casing volumes of water will be removed
from each well before obtaining a sample. There are instances, however, where well
recovery is extremely slow and three casing volumes cannot be removed. When this
occurs, the well will be pumped or bailed to near dryness. The well will then be
sampled after a sufficient volume of water is available to obtain enough sample for the
required analyses. The volume of water purged from each well prior to obtaining a
sample is recorded (on the groundwater sampling field data sheet) by the field
personnel.

3.5 Well Evacuation

Well evacuation for PVC monitor wells is performed with the use of air lift, bladder
pumps or dedicated PVC bailers. When not in use, the bailer and rope are stored
inside of the well and are protected from contact with the groundwater. When a
portable pump is used for well evacuation, that portion of the tubing (the suction line)
that extends into the groundwater will be cut off and disposed of before using the pump
to evacuate the next well.

Just prior to well evacuation with a bailer, a clean plastic sheet or a 30 gallon trash Can
lined with clean plastic is placed adjacent to the monitor well. This procedure is
included to prevent the bailer and rope from possibly being contaminated from touching
the ground during the bailing and sampling process and therefore affecting the
groundwater analyses.

When well evacuation is performed with a bailer, the bailer is gently lowered downhole
to prevent excess agitation and disturbance of sediment in the well. The bailer is
allowed to fill and is then retrieved from the well. All purged water (from either a bailer
or by pumping) is poured into and retained in a 55 gallon drum placed adjacent'to the
well. After groundwater sampling has been performed, the 55 gallon drums are stored
on site and used as dust control for the material disposed in the onsite disposal cell.
The sampler will note on the groundwater sampling field data sheet observations
concerning the purged water (i.e., odor, color, sediment, etc.).

When well purging is provided with a dedicated a pump, the pumping rate is kept at 3
gpm or less to reduce the possibility of well agitation and possible disturbance of
sediment in the well. Polyethylene or PVC tubing will be used with the well pump to
evacuate the well. The end of the suction line will be placed near the top of the water
column to ensure that water entering the screen flows up in the well casing.

In the case of poorly yielding wells, where three casing evacuations cannot be
withdrawn, the well is bailed or pumped to dryness, and allowed to recover until enough
sample volume can be removed for the necessary analyses. This may require returning
to a well several hours after it was initially evacuated or on the following day to obtain
an adequate groundwater sample. Whereas well evacuation/purging is done by bailer
or pump, sampling should be conducted with the use of the dedicated bailers.

Chase En•vironmentCl Group, Inc.n



Cimarron Corporation Groundwater and Surface Water
SamIline and Analysis PMan

When the aforementioned criteria has been achieved, groundwater samples will be
collected in appropriate labeled sample containers for the parameters to be analyzed as
outlined in Table 1.

3.6 Decontamination

Sampling equipment shall be decontaminated by physically removing all solids with a
brush and deionized water with Alconox soap. The equipment will be washed with
deionized water with Alconox soap followed by rinsing with deionized water. The
equipment will be rinsed with dilute nitric acid and deionized water solution followed by
a double rinse of deionized water. The equipment should be allowed to air dry.

3.7 Groundwater sampling

Groundwater samples will be designated with an unique identifier which will include the
sample medium and the monitoring well number. For example, GW/021094/5E,
designates a groundwater sample collected on February 10, 1994 from monitoring well
5E.

The samples will appropriately preserved as outlined in Table 2, including. storage at
approximately 40C, if required, prior to shipment to the laboratory.

Clean latex (non powdered) or nitrile gloves will be donned before well purging and
again before collecting the sample. Care will be taken to not allow the bailer rope to
touch the ground during purging and sampling.

Field measurements and observations will be recorded on field sample data forms as
presented in Figure 1.

The pH and temperature measurements are made as the groundwater is evacuated
from the monitoring well. Following the purging of the well, the sampling team collects
the necessary volume of sample from each well for the laboratory analyses. Water for
laboratory analyses is discharged from the pump or poured from the bailer into
appropriate clean containers. All sample containers are filled to minimize headspace
and provide adequate sample for analysis. Field filtration of samples is provided, if
necessary.

Table 3 lists the collection container type and size for each analysis being performed.
Sample containers are filled in the following sequence:

1. Total metals,
2. Cyanide,
3. Ion Chemistry,
4. Nitrate/ammonia, and
5. Radionuclides.

Chase Environmental Group. Inc. 
4
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3.7.1 Indicator Compounds
The Cimarron Environmental Monitoring procedure provides a list of parameters that
are tested to monitor groundwater and surface water quality for the site. The indicator
compounds were selected based upon the chemical process and disposal operations at
the site. The indicator compounds include: Fluoride, Nitrate, Gross Alpha, Gross Beta,
Total Uranium, and if the Total Uranium exceeds 15 pCi/I or Gross Beta exceeds 20
pCi/l, isotopic Uranium. The indicator compounds shall be tested at each monitoring
location for this SAP.

3.7.2 Water Quality Analyses

Groundwater quality will be evaluated by testing background groundwater monitoring
locations within the Cimarron site and the upgradient Cimarron River water. The
background locations will be tested for the indicator compounds, RCRA metals,
additional metals and ion chemistry. The tests are outlined in Table 3. The remaining
monitoring wells and surface water sampling locations will be tested for the indicator
compounds and the RCRA metals.

Each monitoring location will be analyzed for pH, and temperature in the field.
(Calibration procedures for field instruments are included in Appendix A.). For QA/QC,
one equipment blank rinsate from decontaminated bailer or portable pump will be
collected each sampling event. One duplicate sample (matrix spike, matrix spike
duplicate) will be collected and analyzed each day, or approximately every 10 locations.
Replicate samples may be collected for laboratory testing. Sample analyses shall be
completed within the required testing time and reported within ninety days.

3.7.3 Sample Preservation and Shipment

Immediately after collection, all samples are stored in an insulated sample shuttle
(chest) and cooled to 40C with either "blue ice" or a plastic bag filled with ice, if tequired.

Total metals samples are preserved with nitric acid. Filtration and further preservation
procedures (as required) are performed at the laboratory following receipt of the
samples.

Samples are shipped in a insulated shuttle within twenty-four hours after they are
collected. All samples are shipped via overnight express delivery service to the
laboratory.

3.7.4 Field Chain of Custody Forms

Following sample collection, the field personnel will prepare the shuttles for shipment to
the laboratory. The shuttles are packed with the bottles, coolant, field parameter and
chain of custody forms, and are sealed using a custody seal. All groundwater samples
are accompanied by chain-of-custody forms. A sample chain of custody form is
included as Figure 2. The custody seal is included in Figure 3. Upon arrival at the
laboratory, the shuttle is inspected and opened and the chain of custody form is signed
with the date and time opening occurred. Additional sample preservation and storage
information are logged on a laboratory chain of custody form from this point forth.

Chase Environmental Group. Inc. 5
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3.7.5 Laboratory Sample Custody Log

Once the sample shuttle arrives at the laboratory, the shuttle seal is broken by the
designated sample custodian. Each sample is checked and stored in a secure area
prior to analysis. The sample custodian records the disposition of each sample to an
laboratory/analyst or technician on a sample custody log or database. The use of the
sample in each sample bottle is also documented along with the appropriate testing
procedure. The record shows, for each link in the process, the person with custody and
the date each person accepted or relinquished custody.

3.7.6 Split Sampling Events

Split samples shall be collected from select monitoring locations for this project.
Sample containers shall be filled alternately for shipment to the testing laboratories. In
the event an authorized regulatory agency wishes to obtain split samples, it is the
agency's responsibility to supply their own collection containers and preservatives. Well
purging will be conducted according to this Sampling and Analysis Plan, and sample
containers will be filled alternately between the Cimarron Facility and the regulatory
agency.

Chase E,~vironmenta1 Grouv. Inc. 
6
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Table 1

List of Analytical Parameters for Groundwater Samples

Metals & ion Chemistry
Iron
Aluminum
Manganese
Nitrate
Ammonia
Phosphate
Sulfate
Chloride
Fluoride
Potassium
Magnesium
Calcium
Sodium
Bicarbonate/Carbonate

RCRA metals
Cyanide
Arsenic
Lead
Chromium
Barium
Mercury
Selenium
Cadmium

Radionuclides
Gross Alpha Isotopic Thorium
Gross Beta Gamma Spec
Total Uranium Radium 226
Isotopic Uranium Radium 228

Field Measurements
Temperature-.
pH

Chase Environmental Group. Inc. 
7
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Table 2

REQUIRED CONTAINERS, PRESERVATION, AND HOLDING TIMES FOR
GROUNDWATER AND SEEP SAMPLES

Method Holding Time Volume Preservative
Parameter #/Reference (days) Required/

Container

Iron

Nitrate

Ammonia

Phosphate (Total)

Sulfate

Chloride

Fuoride

Potassium

Magnesium

Calcium

Sodium

Bicarbonate/
Carbonate

RCRA 8 Metals

6010 (SW-846)

353.2 (300.6)
(US-EPA)
350.2 (US EPA)

365.4 (US-EPA)

9038 (SW-846)

9251 (SW-846)

340.2 (US EPA)

6010 (SW-846)

6010 (SW-846)

6010 (SW-846)

6010 (SW-846)

310.2 (US EPA)

SW-846
Methods-

6 months

28

28

28

28

28

28

6 months

6 months

6 months

6 months

14 days

100 mLJPlastic

100 mLlPlastic

250 mL/Plastic

100 mL/Plastic

100 mL/Plastdc

100 mL/Plastlc

100 mL'Plastic

No additional
volume"
No additional
volume'
No additional
volume'
No additional
volume'
100 mL

1,000 mL plastic

1 Gallon Cube

HN03<2

H2SO4<2

None

None

None

None

None

HNO3<2

HNO3<2

HNO3<2

HNO3<2

None

HNO3<2

HNO3<2

28 days -
Mercury 6
months all
others

None

None

None

Gross Alpha/Beta LAL SOP
(EPA 900M)

Total Uranium ICP-MS 6020
Mass Spec.

Isotopic LAL SOP

Uranium/Thorium

Gamma Spec LAL SOP
(EPA 901 M)

Radium-226 LAL SOP
(EPA 903M)

Radium-228 (EPA 904M)

"All Samples must be cooled to 4OC.
"All analyses are taken from the same aliquot.

None

28 Days

Chase Environmenta! Group, Inc. 
8
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'Most of these will be analyzed by ICAP - method 6010. Some may require analysis by graphite furnace if [CAP
detection limits are not low enough. Each of these has a separate method number. Mercury will be analyzed by
7470. You may also use LCP 6010 trace to achieve the same detection limits as furnace,

NOTE: additional volume shall be needed for certain parameters for quality control requirements.

Chase Environmental Group, Inc. 
9
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Cimarron Corporation Groundwater and Surface Water
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3.8 Field Measurements 
and Field QA/QC Procedures

Temperature measurements are made following the evacuation of each well casing
volume. Samples are collected in beakers. The temperature of each samples is taken
immediately and is then recorded (field parameter form), followed by a measurement of
pH. Before the pH measurements are performed, the pH meter is calibrated following
manufacturer recommendations in pH 7and pH 4 buffer solutions. Following calibration,
the pH probe is rinsed in distilled or deionized water and immersed in sample beaker
containing the aqueous sample for pH determination. The pH of the sample is allowed
to equilibrate in each beaker before the reading is recorded on the field parameter form.
The samples are then discarded into the 55 gallon collection drum and the beakers and
instrument is rinsed with deionized water.

A field logbook will be maintained by the project QA manager. The field logbook will
contain the following information for each sampling event:

" date and time of purging and sample collection,
* well number, depth to water, casing size,
* volume of water purged and equipment used,
* field data (including pH and temperature),
* sample identification numbers,
* parameter for analysis, Containers, and preservatives used,
* field observations,
* sample destination and transportation method,
* sampling personnel, and
* deviations from the sampling and analysis plan.

Copies of the field parameter form and chain of custody form may be included in the
field logbook. Because of the use of non-dedicated sampling devices (portable pumps)
field blanks are collected. Trip blanks are provided by the laboratory only when
sampling events include analyses for volatile organic compounds.

4. SURFACE WATER SAMPLING

4.1 Surface Water Sampling Protocol

4.1.1 Schedule

Surface water samples will be taken during the second quarter of 1996. The samples
shall be collected from all surface monitoring locations. Samples shall be shipped to
analytical laboratories within twenty-four hours after collection. Sample analyses shall
be completed within the required testing time and reported within ninety days.

4.1.2 Sampling Team Members

See section 3.1.2

Chase Environmental Group. Inc. 10
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4.1.3 Indicator Compounds

See section 3.7.1

4.1.4 Water Quality Analyses

See Section 3.7.2

4.2 Initial Sampling Requirements

Field personnel who obtain stream samples record site weather conditions for the
sampling date on the surface water sampling field data sheet. (See Figure 4) A
notation is made for unusual weather events just prior to sampling (for example,
drought, heavy rain previous week, etc.). A stream elevation measurement is taken
relative to a stationary benchmark installed on the bank near each stream sampling
location and is recorded to the nearest 0.1 foot. Other notations are made if deemed
appropriate.

4.3 Field Measurements and Field QAIQC Procedures

Identical field measurement and field QA/QC procedures as described for groundwater
samples in Section 3.8 pertain to stream samples.

4.4 Sample Collection (surface water)

Grab samples of the stream are taken either from the shore, bridge or by wading into
the stream. The sample personnel shall collect samples by turning toward the
upstream direction, and dipping the sample bottles to just below the water surface.
Filling and capping the bottles under water eliminates the potential of headspace in the
bottles; this is particularly important for the measurement of volatile organics. Bottles
that have already been prepared with preservatives by the lab (for example, TOC
bottles with sulfuric acid) are not dipped under water, but rather are filled with fluid
poured from one of the other bottles. This eliminates the loss of preservative that.would
occur if these bottles were filled under water. Any sample transfer between bottles is
performed carefully and slowly, avoiding turbulence, which could result in the loss of
volatiles.

4.5 Sample Collection (seeps and springs)

Samples collected from seeps or springs shall be collected from a location that is
clearly marked. Samples shall be collected from a single location and should not be
composited from several locations. Bottles that have already been prepared with
preservatives by the lab (for example, TOC bottles with sulfuric acid) are not dipped
under water, but rather are filled with fluid poured from one of the other bottles. This
eliminates the loss of preservative that would occur if these bottles were filled under
water.

4.6 Surface Water Quality Analyses

Surface water quality will be evaluated by the upgradient Cimarron River water. This
location will be tested for the indicator compounds, RCRA metals, additional metals and

Chase Environmertai Groitp. Inc. 11



FIGURE 4

,POJECT:

* ATION:
CZwENT:
JOB NO.

SURFACE WATER SAMPLING FIELD DATA SHEET
SAMPLE ID:

DATE: TIME:
WEATHER CONDITIONS:

AIR TEMPERATURE:

PERSONNEL:
LOCATION: O RIVER/STREAM

o1 LAKE/STREAM
0 SEEP/SPRING
C OTHER:

DATUM ELEVATION (MSL): ______

DEPTH TO: STATIC WATER LEVEL: ________

NOTES:

F PLING DATA:
,ETHOD: BLADDER PUMP C1 THIEF SAMPLER C3 BAILER C BOMB SAMPLER C OTHER:

C1 TEFLON -- TEFLON
CS"TAINLESS STEEL OSTAINLESS STEEL

MATERIALS: PUMP!BAILER: C Pvc TUBING/ROPE: Cl pvc

C OTHER: C1 OTHER:

SAMPLING EQUIPMENT: DEDICATED C2 PREPARED OFF-SITE C[ C FiELD CLEANED

METALS SAMPLE FIELD FILTERED? C YES Cl NO METHOD:
SAMPLE DEPTH:

APPEARANCE: C1 CLEAR C2 TURBID C1 COLOR:
FIELD DETERMINATIONS: pH: METER MODELU METER SER. NO.

TEMP: SPEC. COND: METER MODEL: METER SER. NO.

LABORATORY ANALYSIS:

NO. OF CONTAINERS FIELD BLANK I.D. TRIP BLANK 1.0. DUPIJCATE I.D.

REMARKS:

I CERTIFY THAT THIS SAMPLE WAS COLLECTED AND HANDLED IN ACCORDANCE WITH APPLICABLE
REGQLATORY AND PROJECT PROTOCOL.

SIGNATURE: DATE:
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ion chemistry. The tests are outlined in Table 2. The remaining surface water sampling
locations will be tested for the indicator compounds and the RCRA metals.

Each monitoring location will be analyzed for pH, and temperature in the field.
(Calibration procedures for field instruments are included in Appendix A.). For QA/QC,
one equipment blank rinsate from decontaminated bailer or portable pump will be
collected each sampling event. One duplicate sample (matrix spike, matrix spike
duplicate) will be collected and analyzed each day, or approximately every 10 locations.
Replicate samples may be collected for laboratory testing. Sample analyses shall be
completed within the required testing time and reported within ninety days.

4.6.1 Sample Preservation and Shipment

The sample preservation and shipment procedures described in the groundwater
sampling section (see Section 3.7.3) pertain to samples collected from streams.

4.6.2 Field Chain of Custody

The field chain of custody protocol described in the groundwater sampling section (see
Section 3.7.4) also pertains to surface water sampling.

4.6.3 Laboratory Sample Custody Logs

Laboratory sample custody for stream samples is identical to that described in the
groundwater sampling section (see Section 3.7.5).

5. LABORATORY QUALITY CONTROL

The overall effectiveness of a quality control program depends upon operating in the
field and the laboratory in accordance with a program that systematically controls the
precision and accuracy of analyses by detecting errors and preventing their recurrence,
or measuring the degree of error inherent in the methods applied.

Internal CC checks are accomplished through standard programs involving the analysis
of various types of samples and standards, such as, replicate, spiked, and split
samples; method and reagent blanks; internal, surrogate, and matrix spikes; QOC check
samples and calibration standards.

The blank, analytical replicate, and spiked quality control samples will be analyzed in
the same way as field samples and will be interspersed with the field samples. The
analytical results of these samples will be used to document the validity and control the
quality of data within predetermined tolerance limits.

The laboratory shall complete all radioactive measurements in compliance with the US
Nuclear Regulatory Commission Regulatory Guide 4.15, "Quality Assurance for
Radiological Monitoring Programs (Normal Operations) - Effluent streams and the
environment", included as Appendix B.

Chase Environmental Group, Inc.
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5.1 Operational Procedures

5.1.1 Analytical Method and Procedures
Analytical procedures will be provided in the laboratory QAM.

5.1.2 Calibration and Background and References.

The calibration of laboratory instrumentation will be provided by the laboratory QAM.
The calibration of radiological field instruments is detailed in the Cimarron Radiological
Protection Procedures, or in Appendix C of the SAP.

5.1.3 Preventative Maintenance (laboratory)

Preventive maintenance of laboratory instrumentation will be provided in the laboratory
QAM.

5.2 Reporting

The records necessary to document the activities performed shall be specified in the
QAM.

Records relating to the tracking and control of a sample shall be documented. These
include: field notes, chain of custody documents, sample preparation and radiochemical
processing; radioactivity measurements of samples, instrument backgrounds, and
analytical blanks, and data reduction and validation. Additional report requirements
shall include analysis results and a discussion of the analyses.

Additional quality control records as specified in Regulatory Guide 4.15 should be
maintained by the laboratory.

5.3 Qualification of Lab Personnel

The QAM shall include documentation verifying that personnel performing quality-
related activities are trained and qualified in the principles and techniques of the
activities performed, personnel are made aware of the nature and goals of the QA
program, and proficiency of personnel who perform activities affecting quality is
maintained by retraining, reexamining, and recertifying or by periodic performance
reviews, as appropriate.

5.4 Reduction, Reporting and Evaluation of Data

5.4.1 Data Reduction

In general, data will be reduced by the laboratory in one of the following ways:

* Manual computation of results directly on the laboratory bench sheet
or on calculation pages attached to the data sheets.

" Input of raw data for computer processing.

* Direct acquisition and processing of raw data by a computer.

Chase E'vironmental Group. Inc.
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If data are manually processed by the laboratory, all steps in the computation are
provided including the equations used and the source of input parameters such as
response factors, dilution factors, and calibration constants. If calculations are not
performed directly on the data sheet, calculations are done on standard calculation
paper and attached to the data sheets.

If data are input and processed using a computer, a copy of the input is kept and
uniquely identified with the project number and other information as needed. The
samples analyzed shall be evident and the input signed and dated by the analyst.

The laboratory will include procedures for data reduction with the QAM.

5.4.2 Data Validation
Data validation involves a series of steps taken within an analytical laboratory to ensure
that reported results correctly represent the analyses performed, that all instrument
systems are in control, and that QA objectives for precision, accuracy, and method
detection limits are being met. All analytical data produced shall be validated against
the criteria set forth in the laboratory QAM or similar criteria.

5.4.3 Data Reporting
The final, fully reviewed and validated data will be displayed in report form in summary
tables separated according to analysis type.

5.5 Calculation of Data Quality Indicators

5.5.1 Precision
Procedures for evaluating analytical precision and accuracy shall be included in the
laboratory QA manual.

5.5.2 Method Detection Level

The method detection limit is defined as the minimum concentration of a substance that
can be measured and reported with 99 percent confidence that the analyte
concentration is greater than zero and is determined from analysis of a sample in a
given matrix containing the analyte.

The data for all will be reported showing the laboratory MDLs. If matrix interference or
some other analytical problem (other than high analyte concentrations requiring dilution)
prevents the attainment of the MDLs shown, the laboratory Quality Assurance
Coordinator (QAC) must be immediately notified. The QAC will evaluate the problem
and contact the Project Quality Assurance Officer for guidance, if necessary.

C~zase Environmental Grotto. Inc. 
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6. PERFORMANCE AND SYSTEM AUDITS

Performance and systems audits are essential elements of every quality assurance
program. These audits are usually conducted at the beginning of a program to
ascertain that the groups involved have the capability and understanding to perform the
sampling and analysis according to the requirements and procedures set forth in the
special work permits and the sampling and analysis plan.

6.1 Performance Audit

A performance audit independently collects measurement data using performance
evaluation samples. The data which a multi-state certified laboratory generates by
analyzing performance evaluation samples provided by the certifying agency serve as
an ongoing performance audit of the laboratory analytical process. Analytical
processes not tested in this manner can be tested through the analysis of commercially
available (or in-house generated) performance audit samples. The blind QC samples
(duplicates and blanks) submitted to the laboratory from the field also form an important
element of the performance audit process.

The laboratory will make available to any appropriate persons connected with these
investigations, upon request, information on any certification performance samples
analyzed for the past two years.

6.2 Systems Audits

A systems audit consists or a review or the total data production process, including on-
site reviews of field and laboratory operational systems and physical facilities for
sampling, calibration, and measurement protocols. To the extent possible, these audits
should not be conducted by persons who are directly involved in the measurement
process.

Systems audits can be conducted on sampling/analysis at the discretion of any
appropriate persons connected with these investigations.

As appropriate, the audits will consist of all or any of the following items:

* Review of the organization and responsibilities to determine the functional operation
of the quality assurance program;

* Check on whether or not standard operating procedures are available and
implemented as written;

" Assessment of the traceability of samples and data;

" Validation that the appropriate 0C checks are being made and that appropriate
documentation is maintained;

Ch]tase z.-, mrtnmrenrai GCrotc, !nc.
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* Determination of whether or not the specified equipment is available, calibrated, and
in proper working condition;

* Checking that record-kepping procedures, including notebooks, log sheets, bench
sheets, and tracking forms are properly maintained; and

* Verification that the appropriate chain of command is followed in responding to
variances and implementing corrective action.

One complete systems audit may be conducted and documented at the direction of the
project QA Manager at a point early in this project. The systems audit will include a
review of critical field procedures, as well as those of the laboratory, and will be
scheduled in one of the independent work plans. Other audits may be conducted with
regard to portions of the data production process and will be so indicated in the
individual work plans.

7. CORRECTIVE ACTIONS

Corrective actions are undertaken at any time during the analytical process when
deemed necessary based on the judgment of the analyst, or when established QC data
indicate a need for action. Specific precision and accuracy limits are presented in
Section 5.5.1. Generally, corrective action is triggered by poor analytical replication,
poor recovery, instrument calibration problems, blank contamination, and so forth.

The testing laboratory shall include documentation of their nonconformance and
corrective action system in place which will includes methods for documenting of out-of-
control situations with corrective action reports (CARs). Each functional area (such as,
sample lag-in, GC/MS, wet chemistry) generates CARs to document any observed
deviation from normal processes or expectations.

c;wse Eivironmenw! Group. Inc. 
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Figure 1

Well 1315 Gross Alpha Activity
Z(t) = 4947.88-39.4959*t
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Figure 2

Well 1315 Gross Alpha Activity

(X 1000) Z(t) = 2580.45-13.6661*t
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Figure 3

Well 1315 Gross Beta Activity
Z(t) = 914.102-8.20742*t
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Figure 4

Well 1315 Gross Beta Activity
Z(t) = 294.718-0.565357*t
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Figure 5

Well 1316 Gross Alpha Activity
Z(t) = 882.47-8.78174*t
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Figure 6

Well 1316 Gross Alpha Activity
Z(t) = 1287.37-19.7848*t
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Figure 7

Well 1316 Gross Beta Activity
Z(t) = 144.051-1 .39283*t
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Figure 8

Well 1316 Gross Beta Activity
Z(t) = 102.518-1.24685*t
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Figure 9

Well 1312 Gross Alpha Activity
Z(t) = 330.589-0.900991*t

IIIII I I

1000-

S............. . .......... ........... ........... ..........

800.. ...... ....... ...... .... .

68 0 0 ........................ ................................................. .............................. . . .. .
( )

o60
c

0
Ye-

L.. ••-

0i

200 ............-

I* .

0. .. .. . ... . . . . ... . . . . .. . . . . .-.. . . . . . . .. . . . . . . . . . . . . .. . . . . .
I I III

1989 1990 1991 1992 1993 1994 1995 1996 1997 1998

Year



4

Figure 10

Well 1312 Gross Beta Activity
Z(t) = 4411.1-44.1367"t
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Figure 11

Well 1313 Gross Alpha Activity
Z(t) = 596.512-0.767395*t
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Figure 12

Well 1313 Gross Beta Activity

(X 1000) Z(t) = 4135.6-35.7443*t
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Figure 13

Well 1312 Total Uranium Activity
Z(t) = 64.5786-0.491459*t
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Figure 14

Well 1313 Total Uranium Activity
Z(t) = 216.553-2.22607*t
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Figure 15

Well 1315 Total Uranium Activity
Z(t) = 5544.51-47.473*t
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Figure 16

Well 1316 Total Uranium Activity
Z(t) = 965.582-9.79089*t
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