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Vanhoozer, Randy

From:
Sent:
To:
Subject:

Johnson, Mark
Thursday, January 19, 2006 9:56 AM
Vanhoozer, Randy
Heppner wells that have hooked up to expanded system

Here is the list of parcels that have hooked up to the expanded system that had an existing well.

080-384-09
080-294-03
080-292-11
080-321-10
080-323-01
080-351-09
080-361-06
080-386-06

Mark Johnson
Environmental Engineer II
Washoe County Dept of Water Resources
PO Box 11130
Reno NV 89520
phone (775) 954-4622
fax (775) 954-4610
email: mjohnson@washoecounty.us



Vanhoozer, Randy

From:
Sent:
To:
Subject:

Dragan, Dan
Wednesday, July 06, 2005 2:55 PM
Vanhoozer, Randy
FW:QAPP

Randy,

Coufd you follow up on as many of these as you can? I think the first one we wil-l use a
Groundfos pump and be abfe Eo sample 3x borehole voLumes.

Thanks
dan

- - - - -original Message- - - - -
From: Mol1y Reeves [mailto:mreeves@jbr-env.com]
Sent: Tuesday, 'July 05, 2005 3:39 PM
To: Dragan, Dan
Cc: Hannah Visser
Subj ect: QAPP

Dan,
1. I'm assuming the wel-l-s you will be monitoring at Heppner wil-l- have large
bore volumes due to large screened intervals. Can I assume t,hat. you will
sample t.hese wel]s by using the purge to stabilization method (as opposed to
3 bore volumes). And if so, can I assume you have the equipment. t,o monitor
seLected r^rater chemietry parameters (e.9., pH, dissoLved oxygen, temperature
and specific conductance) . ot, is there a different method you typically
use on such wel-Is?

2. A1so, we are stiLl waiting to gets maps from you. Specifically, it would
be nice to have in eLectronic form, the locations of existing monitoring
wells that the Co. checks water leveLs, and the locations of the municipal
water supply well-s.

3. Can you provide the general range of well screened interval- depths that
are common for the subdivision.

4. How/where wiLl data be stored? Are your eomputer files be backed

5. What would you likelo pla4! for reports? Quarterly
cechnicar memorancia? 6;Gi=A;;EG)or i,-,". a final rlporcz

5. Can you list key personnel
responsibilities - i.e. name

Thanks, MoIly

related to the project and their
and titLe and project job.

up?

Pr.J*.-t" i.l: "
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Mo1ly Reeves, CEM, CPESC J I

i3i,"ll:i:il'*il,':liil'il;"'rnc' rrro*\\ \'K.
Reno, Nevada 89511
(775) 747 -5777 - Fax ('775) 747 -2777
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WASHOE COUNTY DEPARTMENT OF WATER RESOURCES
NORTH LEMMON VALLEY

ARTIFICIAL RECHARGE PROJECT

1.0 PROJECT MANAGEMENT

1.1 DrsrRrnurrou Lrsr
This Quality Assurance Project Plan (QAPP) has been prepared to serve as the primary guide for the

Quality Assurance (QA) and Quality Control (QC) functions during project monitoring activities for
the North Lemmon Valley Artificial Recharge Project. Standards outlined in this QAPP will be
implemented throughout the monitoring project to produce data that is scientifically valid and of
known and acceptable quality needed to meet established objectives.

1.2 Pno"rBcrOnc.q.xrzA.TroNANDRnspoNsrnrlrrrEs
The followingWashoe CountyDepartmentofWaterResources (the County) staffwill beresponsible
for all components of the project monitoring program:

Dan Dragan, Hydrogeology Manager - Project Manager
Randy Van Hoozer, Senior Hydrogeologist -Managing field work and work products for monitoring
activities
Diana Hooper - Field staff
Harmony Farnsworth - Field staff

1.3 PRonr,nuDBrrxrrrox/BlcxcnouND
The Heppner Subdivision is a rural development of approximately 525 homes on one-acre lots
located approximately ten miles north of Reno, Nevada (Figure l). Development of these homes
began in the late 1950's. More than 500 homes utilize individual domestic wells for water supply
and septic tanks for wastewater disposal. The combination of a low yield aquifer and increasing
levels of nitrate in the groundwater has generated significant hardship on the homeowners. At least
160 individual domestic wells have been deepened or re-drilled, most due to a declining water levels.
A number of wells are being deepened or re-drilled for the second time.

In1994,the Washoe County Department of Public Works, Utility Division received funding from
the Nevada Division of Environmental Protection Q.{DEP), Bureau of Water Quality Planning and
the U.S. Environmental Protection Agency (EPA) to conduct a water quality study ofthe Heppner
area. Sampling and analysis showed levels of nitrates in groundwater that suggested septic system
effluent was contaminating the aquifer (Washoe County, 1994). Because there are no requirements
for water quality testing of domestic wells and any voluntary testing is confidential, there has been
no follow-up investigation since the 1994 study. Water level monitoring conducted over the past

20 years indicates water table declines and well failures are likely to continue.

The County has investigated ways to address the water quality and quantity problems that exist in
the Heppner Subdivision. One solution is to reduce the pumping of the aquifer by connecting

North Lemmon Valley - Quality Assurance Project Plan
JBR Environmental Consultants. Inc.
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homeowners to another source of water as wells fail, rather than deepening or re-drilling. As more
homes connect to the outside source, over pumping of the aquifer will be reduced. This approach
is commonly known as in-lieu recharge.

The County has received a grant from the U.S. EPA to construct municipal water supply lines to a
portion of the Heppner subdivision for homeowners to connect (Figure 2). Under the proposed
action, municipal water will be supplied from three Washoe County municipal wells (well nos. 6,
7 , and 8) that are located south ofthe subdivision. These municipal wells are drilled in the high yield
sand and gravel aquifer just south of the subdivision. The County will initiate this in-lieu recharge
project for the Heppner Subdivision in the summer of 2005. This program is anticipated to reduce
hardships on homeowners by providing an alternative water source to homeowners whose wells are
failing due to water table declines or who wish to connect to the municipal supply because of poor
water quality. The program is also anticipated to reduce the number of individual wells that will
need to be deepened or re-drilled. The overall goal of the in-lieu recharge project is to stabilize a

declining aquifer and provide a drinking water source that meets all current drinking water standards.
As part of this recharge project, the County will initiate a groundwater monitoring program.

The objective of the groundwater monitoring program outlined in this QAPP is to provide the
County with data to determine the impact of the in-lieu recharge program on groundwater levels and
groundwater quality. The data is also intended to provide agencies and homeowners with aquifer
water quality and determine if there is an impact from individual septic systems on the local aquifer.

1.4 Pno.rBcr DnscnrprroN
The two major components of this monitoring program include the measurement of groundwater
levels and the collection and analysis of groundwater samples from converted domestic wells.

After the municipal water lines have been installed in Heppner and domestic well owners connect,
the County will convert selected domestic wells to monitoring wells. The County expects many
homeowners to allow conversion of their domestic wells to a monitoring well because it will save

them significant well abandonment costs. The County anticipates approximately five wells per year
will be converted over the project monitoring period (2006 to 2009), however the County anticipates
it will not convert more than ten wells for monitoring associated with this project.

The existing monitoring wells located in the vicinity of the Heppner subdivision are shown on Figure
3. These wells have been irregularly monitored for water levels on a monthly basis. Wells chosen
for conversion in this monitoring program will be somewhat dependent on the location of domestic
wells that are available for conversion. As wells become available, locations will be strategically
selected so that the monitoring nefwork provides a representative coverage of the study area. Well
locations will be selected up-gradient and down-gradient of suspected contamination sources and
at varying screened interval depths.

Existing domestic wells chosen for conversion to monitoring wells are six-inch wells that will have
a two-inch galvarized steel pipe hung in the center of the top 20 feet of the well casing. The bottom
end of the two-inch pipe will have a donut ring to fill the casing open space, and the top 20 feet of

North Lemmon Valley - Quality
JBR Environmental Consultants,
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the casing around the steel two-inch pipe will be backfilled with cement. After conversion the
monitoring wells have two-inch casing at the surface, and remain six-inch casing from 20 feet below
the top of casing to the bottom of the well.

The County will assume responsibility for future abandonment of the domestic wells converted to
monitoring wells. Assurance of future abandonment is documented through the Nevada Division
of Water Resources, State Engineer by an Affidavit of Intent to Abandon.

Water levels will be measured on a quarterly basis. At least one well will be instrumented with a

pressure transducer and data logger to collect continuous water level measurements. Water quality
parameters will be measured on a quarterly basis. Constituents of concern include total nitrogen
(TN), nitrate and nitrite as nitrogen (NOr-N, NO2-N), total Kjeldahl nitrogen (TKN), chloride (Cl),
total dissolved solids (TDS), and dissolved oxygen (DO). Collection and analysis of groundwater
samples will follow standard procedures outlined in Section 2.0.

The County conducted a water quality study of the Heppner area in 1994 to evaluate groundwater
contamination from septic tank effluent (Washoe County, 1994). Groundwater levels have been
monitored irregularly in the project area since 1971. These data sets will provide a baseline for
comparison with data collected for this monitoring program.

This monitoring program will begin as soon as homeowners begin connecting to the municipal
supply (2006) and will continue through 2009. Monitoring data will be summarized in annual
reports. The annual reports will present the data as described in Section 3.1. These monitoring
reports will be used by the County to determine if the objectives of the in-lieu artificial recharge
program are being achieved. The County does not havejurisdiction to make any regulatory decisions
with the data collected. However, the annual reports will be provided to the Washoe County District
Health Department for their review.

1.5 Qu.lurv On.lncrrvEs AND CRrtBnrl.
Sampling bias will be minimized by using standard procedures for sampling, preservation,
transportation, and storage of the samples. The precision and bias routinely obtained by the analysis
methods for all target parameters will be adequate for this project. The laboratory will be conducting
the typical blanks, controls, and spikes, per lab quality control procedures. Table I displays the
laboratory data quality objectives for each method.

1.6 Spncu.r,TncJNrNc/CnnrrnrclrroN
No special training or certification will be required. Project staff already have the training and
qualifications necessary to carry out the activities in this QAPP.

North Lemmon Valley - Quality Assurance Project Plan
JBR Environmental Consultants. Inc.
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Table 1. Data uali ves for each Method

Constituent
'. ,,'

Analytical
Method

Method
BlankMax

(mg&)

,, Matrix ,

, Spike",
-Recoiery

,, ,(o/i) 
,,

Duplicate
RPD (max

o/o)

Matrix
Spike

Duplicate
RPD (max

%)

Total Dissolved Solids (TDS) SM2540C l0 N/A N/A N/A

Total Nitrogen (TN) calculated see NO2, NO3, TKN

Nitrate Nitrogen (NO,) EPA 300.0 0.010 80- I 20 20 20

Nitrite Nitrogen (1.{Or) EPA 300.0 0.010 80-120 20 20

Total Kjeldahl Nitrogen (TKN) EPA 351.2 0.050 80- I 20 20 20

Dissolved Oxygen (DO) EPA 360.1 N/A N/A N/A N/A

Chloride (Cl) EPA 300.0 l0 80-120 20 20

1.7 DocuunNTS AND RncoRns
The County field personnel will record the field data on field data sheets or in field notebooks. The

data will be transferred to an Excel spreadsheet. The County's computer system is backed up on a

weekly basis. The data recorded during each site visit is described in Section 2.4 Sampling Methods.

Annual reports will be produced from the data. Each annual report will show the findings of water

quality and water level data for the year. Water quality for the year will be compared to State

drinking water standards (maximum contaminant levels) for each constituent, and against historical

data. Table 2 provides the State drinking water primary and secondary drinking water standards for
the constituents that will be analyzed for this study. The historical data will be gathered from

Washoe County (1994).

The County has been collecting water level data from monitoring wells in the vicinity of the Heppner

Subdivision since the 1970s inegularly (Figure 3). Although this data is not published, the County's

database of the water levels data will be accessed for the annual reports to provide historical water

level trends for wells closest in proximity to newly converted monitoring wells measured for this

program. The annual report will compare the water level trend for that year against the historical

data collected from the County's database.

North Lemmon Valley - Quality Assurance Project Plan
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Table 2. Nevada Drinkine Water Standards for Constituents of Interestor o

Constituent
Frimary or Secondary

Drinking Water Standard
(mg/L)

TDS 1000

CI 400

NO3-N l0

NO2-N I

TKN

DO

2.0 DATA GENERATION AND ACQUISITION

2.1 S.lrrrpuxc PRocnss DnstcN (ExrnntnnrNrAl DnslcN)
Monitoring well locations will be somewhat dependent on the location of available domestic wells.
As wells become available for conversion, locations will be strategically selected based on site

characteristics and well construction details (i.e., well depth and depth of screened interval) so that

the monitoring network provides a representative coverage of the study area.

According to Washoe County's records, ground water levels beneath the Heppner Subdivision form

a depression as a result of domestic pumping, such that flow directions in much of northern Lemmon
Valley are towards the subdivision (Dragan, 2005). Domestic wells that represent up-gradient,

down-gradient, and mid-gradient conditions will be selected in addition to wells that represent

different depth intervals of the aquifer. In this way, there may be two wells located near each other

that both represent up-gradient aquifer conditions, but one well may have a shallow screened interval
to represent shallow aquifer water quality while the other has a deeper screened interval.

Sampling locations must begin at the monitoring well with the least contamination, generally up-

gradient or furthest from the site or suspected source, then proceed systematically to the monitoring
wells with the most potential to contain contaminated ground water.

Laboratory analysis of groundwater samples will include TN, TKN, NO3-N, NO2-N, Cl, DO, and

TDS. Sampling bias will be minimized by using standard procedures for sampling, preservation,

transportation, storage, and laboratory analysis of the samples. Sampling and analytical quality

control procedures are discussed belowl

Depending onthe results of initial water quality monitoring, future monitoring may include analysis

of nitrogen and oxygen isotopes to assist in the determination of the source of nitrate contamination,

ifpresent.

North Lemmon Valley - Quality Assurance Project Plan
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2.1.1 Schedule of Sampling
Water level measurements and water quality samples shall be collected on a quarterly basis (January,
April, July, and October). Total well depth measurements shall be collected on an annual basis
concurrent with the first water level measurement of the calendar year. At least one well will be
instrumented with a pressure transducer to collect continuous daily water level measurements.

2.2 SlvtrlrNc Mnrnons
Groundwater samples will be collected using methods outlined inthe Standard Operating procedure

for the Standard / Well-Volume Methodfor Collecting a Ground-Water Sample from Monitoring
Wells for Site Chqracterization This document is provided in Appendix A and is available on the
EPA Region 9 website at www.epa.gov/region09/qalfieldsamp.html. Some project-specific
modifications have been made to the standard operating procedure (Sop).

2.2.1 Water Level Measurements
Water level depth and total well depth at each monitoring well shall be measured from a permanently
marked reference point at the top of the well casing using an electronic water-level indicator
consisting of a probe, a cable with marked intervals of 0.01 foot, and a cable reel. If the well is too
deep to accurately determine total well depth using an electronic water-level indicator, a steel tape
marked at 0.01 foot intervals with a weight attached will be used. Water level measurement
equipment will be decontaminated before and after use in each well, as discussed in Section 2.2.3.

The following method shall be used to measure water level depth:

Measure water level depth prior to any other activities to avoid bias to the water level
measurement.

Slowly lower the water-level indicator into the well until it comes into contact with the top
of the water column. Typically, the measuring device emits a constant tone when the probe
is submerged in standing water and most electronic water level indicators have a visual
indicator consisting of a small light bulb or diode that turns on when the probe encounters
water.

Measure water level depth from a permanently marked reference point at the top of the well
casing using the graduated markings on the probe cable or tape. All readings are to be
measured and recorded to the nearest 0.01 foot.

Two successive water level measurements will made at each well. Re-measure if the
difference between measurements exceeds 0.01 foot.

The following method shall be used to measure total well depth:

well log information or previous monitoring data for the total depth of
prior to measurement.

Check the available
the monitorins well

North Lemmon Valley - Quality Assurance Project Plan
JBR Environmental Consultants. Inc.
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Slowly lower the weighted probe into the well until it is in contact with the bottom of the
well.

Measure the depth to the bottom of the well from a permanently marked reference point at
the top of the well casing using the graduated markings on the probe cable or tape. All
readings are to be measured and recorded to the nearest 0.01 foot.

If the well is too deep to accurately determine total depth using an electronic water-level
indicator, a chalked steel tape marked at 0.01 foot intervals with a weight attached may be
used.

2.2,2 Calculation of Bore Volume
The volume of the water in the monitoring well (bore volume) will be calculated based on total well
depth, standing water level, and casing diameter. One bore volume will be calculated as:

where:

2

V:nd hl77.0l

V is the volume of one bore volume of water (cubic feet; 1ft3 :7.48 gallons);
d is the inner diameter of the well casing (inches); and
h is the total depth of water in the well (feet)

Record the bore volume and show calculations on the groundwater sampling data form.

2.2.3 Purging and Sampling Procedures
All wells shall be purgedpriorto sampling using a Grundfos Redi-Flo2 electrical submersible pump
or equivalent device. Clean Teflon tubes will be used for groundwater extraction. All tubes will be

decontaminated before use in each well. The pump intake will be placed well below the water level
in case of drawdown.

The removal of at least three bore volumes is recommended to collect a representative sample.

However, should the calculated gallons required for three bore volumes be excessive for purging,
the samplers have the option of basing the actual number of bore volumes to be removed on the
stabilization of water-quality indicator parameters of pH, specific electrical conductance (EC), DO,
and turbidity. These measurements should be taken and recorded every % well volume after the
removal of approximately 1 to 1% well volume(s). Once three successive reading of the water-
quality-indicator pararneters provided in the Table 3 have stabilized, the sample collection may
begin.

North Lemmon Valley - Quality Assurance Project Plan
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Parameter Stabilization Criteria Reference

pH + 0.1 pH units Puls and Barcelona, 1996;

Wilde et al., 1998

specifi c electrical conductance
(EC)

+ 3% FS/cm Puls and Barcelona, 1996

turbidity * 10 %o NTUs (when
turbidity is greater than

10 NTUs)

Puls and Barcelona, 1996

Wilde et al.. 1998

DO + 0.3 milligrams per liter Wilde et al.. 1998

The following SOP shall be followed for all purging and sampling activities:

. Record location, time, date and appropriate information on the groundwater sampling data
form. Check and record the condition of the monitorins well for damaee or evidence of
tampering. Unlock well head.

Lay out polyethylene sheeting around the well to minimize the likelihood of contamination
of sampling/purging equipment from the soil. Place monitoring equipment onthe sheeting.

Prepare a complete set of sample containers for each well. All samples shall be collected
in new, and certified clean (by manufacturer), sample containers provided by the analytical
laboratory. Label each container submitted for analysis with the following information:

1) Project name;
2) Field sample identification (well number);
3) Date and time sample was collected;
4) Preservative (if applicable); and

5) Sampler's initials.

Remove inner casing cap. Ifthe well casing does not have a reference point (usually a V-cut
or indelible mark in the well casing), make one. Describe its location and record the date of
the mark on the groundwater sampling data form.

Measure the water level depth following the procedures outlined above and record
information on groundwater sampling data form.

Calculate the volume of water in the
provided above.

Rinse outside of pump with distilled
disposable paper towels.

well and the volume to be purged using the formula

water and then, while lowering the pump, dry with

North Lemmon Valley - Qualify Assurance Project Plan
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Place the pump and support equipment at the wellhead and slowly lower the pump and
tubing down into the monitoring well.

Tum the pump on. The submersible pump should be operated in a continuous, low-flow
manner so that it does not produce pulsating flows that cause aeration in the discharge
tubing, aeration upon discharge, or resuspension of sediments at the bottom of the well.

Ifthere is room in the casing to fit the water level indicator along with the pump, water levels
should be monitored during pumping to ensure that air does not enter the pump.

Measure the discharge rate of the pump with a graduated container or graduated bucket and
a stop watch. Also, measure the water level and record both flow rate and water level on the
groundwater sampling log. Continue purging, monitor and record water level andpump rate
every three to five minutes during purging. Pumping rates should be kept at minimal flow
to ensure minirnal drawdown in the monitoring well.

Purged water will be dumped on the soil surface at least 50 feet away from the well.

After approximately I to I % well volumes have been removed, a flow-through cell will be
hooked up to the discharge tubing of the pump. If the well discharge water is not highly
turbid, encounter separate liquid phases, or bacterial activity that may coat or clog the
electrodes within the flow-through cell, then the cell can be immediately hooked-up to the
discharge tubing.

Measure temperatur€, pH, EC, turbidity, and DO at every t/zwellvolume after the removal
of approximately I to I % well volumes. Record measurements on the groundwater
sampling data form. Purging may cease when measurements for all four parameters have
stabilized for three consecutive readings (see Table 3).

If the water level is lowered to the pump level before 3 volumes have been removed, the
water level will be allowed to recover for 15 minutes and the pumping can begin at a lower
flow rate. Ifthe pump again lowers the water level to below the pump intake, the pump will
be turned off and the water level allowed to recover for a longer period of time. This will
continue until a minimum of two well volumes are removed prior to taking the groundwater
sample. This information should be noted on the groundwater sampling data form with a
recommendation for a different purging and sampling procedure.

Once the criteria have been successfully met indicating that the water quality indicator
parameters have stabilized or three bore volumes have been purged, then sample collection
can take place.

Samples will be collected by lowering the flow rate to arate that minimizes aeration of the
sample while filling the bottles (approximately 300 ml/min). Then a final set of water-
quality-indicator parameters is recorded. The pump discharge line shall be rapidly
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disconnected from the flow-through cell to allow filling of bottles directly from the pump
discharge line.

The water should be transferred to the sample container in a way that will minimize agitation
and aeration. One sample bottle will require a sulfuric acid preservative. The preservative
may be provided by the laboratory in a preserved bottle, or may be added to the bottle
immediately after sample collection. If sample contains preservative, avoid overfilling so

that the preservative is not lost. The bottle with preservative should be properly labeled as

having such preservative.

Samples shall not be exposed to sunlight after collection. All samples are to be put into a
cooler with ice immediately. Ensure that the samples that are to be cooled remain at 4o C,
but do not allow any of the samples to freeze. Sample storage and holding time shall comply
with the analytical requirements for each sample type, as provided in Section 2.4. The
samples shall be delivered to the laboratory the same day the samples are collected.

Remove the pump from the monitoring well. Decontaminate the pump and tubing.

Close and lock the well.

2.2.4 Decontamination Procedures
To avoid cross-contamination between wells, all purging and sampling equipment will be

decontaminated according to the following procedure:

. Pull pump out of previously-sampled well (or out of vehicle).

. Using three pressure sprayers (one filled with soapy [Alconox] water, one with tap water, and
one with deionized water), spray outside of tubing and pump until water is flowing off the
tubing after each rinse. Use bristle brush to remove any visible dirt, contaminants, etc.

Fill three buckets filled with soapy water, tap water, and deionized water, respectively. Run
pump in each until approximately 2 to 3 gallons of each decon solution is pumped through
tubing and spray the outside of the pump and tubing with deionized water. Purnp at a low
rate to increase contact time between the decon solution and the tubins.

Pump decon solutions out of tubing prior to use in next well.

Use disposable paper towels and dry the pump and tubing.

t
t
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2.3 Sample Handling and Custody
Chain-of-custody procedures will be followed throughout sample collection, handling, and
transportation to Sierra Environmental Monitoring (SEM), a Nevada Certified Laboratory. The
samples will remain in the custody ofthe sampler, or in a secure area. A chain-of-custody form will
be completed and will accompany the samples to the laboratory. All persons relinquishing or
accepting custody of the samples will be required to sign and date/time the chain-of-custody form.
Upon delivery of the samples, the analytical laboratory will copy the form, so that a copy can be kept
by the sampler as part of the field records. The chain-of-custody form shall also include a listing of
the analyses to be requested for each sample. All sample containers will be clearly labeled with an
adhesive label. Samples will be hand delivered to the laboratory. SEM's QA Manual is provided
in Appendix B.

2.4 Analytical Methods
Table 4 displays the constituents of interest that would be analyzed by SEM.

Table 4. Methods and Limits tiLrmrts tor ing Constituents

Constituent IJnits
Liab Reporting

Limits ,, ,

Holding Time Preservative

TDS mg/l l0 7 day 4"C

TN mg/l 0.050 48 hour

NO3-N mg/l 0.010 48 hour 4'C

N02-N mg/l 0.010 48 hour 40c

TKN mg/l 0.050 28 day H2SO4

DO mg/l N/A ASAP 40c

CI ms/l 1.0 28 day 40c

2.5 Quality Control
Each quality control sample will be collected at a randomly selected location in the field and labeled
similarto well identifications so they will be blind to the laboratory. Laboratory quality control tests
will be taken from a randomly selected sample at the laboratory, following SEM's QA Manual
(Appendix B).

2.5.1 Field Quality Control
The equipment used to measure groundwater levels (water level indicator) will be inspected prior
to use to verify that it is working properly. Water levels will be measured to the nearest 0.01 foot,
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with two successive measurements being made at each well. The difference between measurements
should not exceed 0.01 feet.

All meters used to measure water quality field parameters (water temperature, electrical conductivity,
pH and dissolved oxygen concentration) will be checked and calibrated as appropriate against known
standards at the start of each sampling day. Meter calibration will be done in accordance with the
manufacturer directions.

Field equipment blanks, trip blanks, and duplicate samples will be used to assess the overall
sampling and analytical precision.

2.5.1.1 Field Equipment Blanks
To ensure quality assurance and quality control, a field equipment blank must be included in each
sampling run, or at a minimum, one for every twenty samples collected (rate of five percent). These
provide a cross check for imprecision that could arise due to handling, preservation, or improper
cleaning procedures.

Equipment blanks should be taken for each sample bottle type that is filled. Deionized water is run
through the pump tubing and placed in a sample bottle (the blank), and the contents are analyzed in
the lab like any other sample. Following the collection of each set of twenty samples, a field
equipment blank will be obtained. It is generally desirable to collect this field equipment blank after
sampling a relatively highly contaminated well. These blanks may be obtained through the following
procedure:

. Following the sampling event, decontaminate all sampling equipment according to the site
decontamination procedures and before collecting the blank.

. Be sure that there is enough deionized water in the pump so that the field equipment blank
can be collected for each analyses. '

2.5.1.2 Duplicate Samples
Duplicate samples are collected by taking separate samples as close to each other in time and space
as practical, and should be taken for every twenty samples collected. Duplicate results will be
utilized by the project manager to give an indication of the precision of the sampling and analytical
methods.

2.5.2 Laboratory Qualify Control
Routine quality control procedures will be implemented according to the selected laboratory's
standard operating procedures. Laboratory quality control tests consist of method blanks, matrix
spikes, as well as duplicate and check standards (lab control standards). Analytical precision can be
estimated from duplicate and check standards, duplicate sample analysis, and duplicate spiked
sample analyses. Analytical bias will be estimated from matrix spikes, rnatrix spike duplicates, and
check standards. Recoveries from check standards provide an estimate of bias due to calibration.
Mean percent recoveries of spiked sample analyses provide an estimate of bias due to interference.

North Lemmon Valley - Quality Assurance Project Plan
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Laboratory staff will conduct quality assurance review of all analytical data generated prior to
releasing the data to the project manager. These quality control measures are described in SEM's
QA Manual, provided in Appendix B.

2.6 Instrument/EquipmentTestingrlnspectionrandMaintenance
2.6.1 Field Equipment
Field equipment testing, inspection, and maintenance shall be performed at the beginning and end
of each monitoring day according to manufacturer's directions. Equipment found in disrepair will
be repaired according to manufacturer's guidance or replaced.

2.6.2 Laboratory Equipment
Inspection and maintenance oflaboratory equipment shall be performed according to the laboratory's
standard operating procedures.

2.7 InstrumentlEquipmentCalibration and Frequency
2.7.1 Field Equipment
All meters used to measure water quality field parameters (watertemperature,pH, EC, turbidiry, and
DO concentration) will be checked and calibrated as appropriate against known standards in
accordance with the manufacturer directions. Meter calibration shall occur prior to use or at any time
a meter drift is suspected. Calibration shall also occur during the middle of the day and at the end
ofthe day. Ifproper calibration is not achieved, calibration will be repeated and equipment adjusted
or replaced as necessary.

2.7.2 LaboratoryEquipment
Laboratory instruments and equipment will be calibrated according to manufacturer's specifications,
and will comply with the EPA's analytical method (Table 1 ) and SEM's QA Manual (Appendix B).

2.8 Non Direcf Measurements
Annual reports will be produced from the data. Each annual report will show the findings of water
level for the year, and compare this data against historical data. The County has been collecting
water level dat from monitoring wells (Figure 3) in the vicinity of the Heppner Subdivision since the
I 970s inegularly. Although this data is not published, the County's database of the water levels data
will be accessed for the annual reports to provide historical water level trends for wells closest in
proximity to newly converted monitoring wells measured for this program. The annual report will
compare the water level trend for that year against the historical data collected from the County's
database. Because the water levels being compared will be from a different well, the annual report
will describe the distance between the wells being compared.

2.9 Data Management
2.9.1 Data Storage
All data, reports, and related products generated during this project will be stored in project files
maintained by the Washoe County Department of Water Resources (WCDWR) Hydrogeology
Program Manager. The files will also include original laboratory reports and relevant historical

I
I
I
I
t
I
I
I
I

North Lemmon Valley - Quality Assurance Project Plan
JBR Environmental Consultants, Inc.

October 2005
1a
LJI



I

r information that has contributed to project decision-making. Readily available public information
used during the course of the project may not be included in the project files.

r Data collected in the field will be written on data sheets or in a notebook. The followins information

- should be recorded during each sampling event at each well site:

I_ : r,ffiij.lu*"

I . location (well name)

I : ifi-ilu"r a"ptr, (each visit) and totar weu depth (once annuary)
I . bore volume and calculations

t . method used to purge

I : ffii [T:iffi;1'-1 *,,,.,,"s during purging
I . pH, DO, temperature every %well volume and a final set prior to sample collection

t , 1T#l{,:i:{#linf,H,rT;:i,'#?fl;;ilf 
"-'

. notes on decontamination procedure

r Data from field notes and laboratory reports will be transferred to Excel spreadsheets. Data will be

I electronically managed with Excel spreadsheets and will be transferrable between WCDWR and

I other entities using hard copy, disks, CD-ROM, and/or e-mail. After project closure, all data filesr 
and other materials for long-term storage will be inventoried. The long term storage of project files

r will be maintained in accordance with Federal or State regulations by WCDWR.

r 
The County has a system-wide weekly electronic backup of all files on their network. Additionally,

I annually the data will be stored on CDs and a copy will be kept in the hardcopy project files.

I
2.9.2 Data Reporting

I Data will be reported using Excel spreadsheet files and will be presented in the annual reports. The

I data will be available in tables, indicating the date, location, type of test, and the results of all
samples analyte values, given in standard units.

I
3.0 DATA VALIDATION AND USABILITY

I 3.1 Data Review, Verification, and Validation
At the completion of each sampling event all field data and laboratory analytical data will be

I compiled and evaluated againstihe project measurement quality objectives. Lab results will be
r checked for questionable or missing data. Analytical precision will be evaluated using standard

I
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statisitical techniques (relative percent difference (RPD), standard deviation (s), pooled standard
deviation (sp), or percent relative standard deviation [%RSD]) as appropriate. The RPD for field
duplicates will be used to assess data quality and reported in the annual report.

The data generated from this project will be reviewed for completeness and accuracy as described
throughout this document. Any data found to be incomplete or inaccurate will be discarded or
selected for provisional use only.

3.2 Data Use
An annual report will be prepared summarizing all monitoring efforts and results for each year.
Annual reports will be generated by January of the following year. The quarterly technical
memorandum will include the following information:

. Maps of the study area showing wells sampled.

. Brief descriptions of field and laboratory methods.

. Discussion of data quality and the significance of any problems encountered inthe collection
and analyses of samples.

. Summary tables of field and laboratory data, and State drinking water standards.

. Discussion of Quality Control results.

. Graphs displaying water level elevation over time for each well and displaying the water
level from the historical County database (from each of the closest wells to the converted
monitoring well), and the distance between the wells.

. Graphs displaying the concentration of each constituent from selected wells (i.e. upgradient
and downgradient wells on the same graph) over time.

. Observations on significant or potentially significant findings.

. Recommendations based on project goals.

These reports will discuss the results of water quality relative only to drinking water standards and
trends observed over time. Similarly, water elevations will be discussed in trends observed
throughout each year and compared to previous years of monitoring data available. It is expected
that water elevations will either rise, or stop declining, after residences begin hooking up to the
municipal supply. This hypothesis will be tested by interpreting trends seen through each year and
between multiple years and reported in the annual report. The information regarding the
effectiveness of in-lieu recharge may assist the County in future decisions where in-lieu recharge is
an option.

Based on water quality data from Washoe County (1994), and two known sources ofNOr-N inputs
to groundwater, septic system effluent and infiltration from horse properties, it is expected that
analysis of water quality will find levels of NO,-N in the groundwater beneath the subdivision to
near or above the State drinking water standard at the early stages of monitoring. This will be

assessed in the reports. The reports will also address if a trend can be observed in increasing or
decreasing level ofNOr-N in the groundwater, whether yearly or between years. Additionally, since
wells will be converted to monitoring wells with differing depths of screened intervals below the
water table, the report will assess if NO3-N concentrations change with depth in the aquifer, thus
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affecting each residence differently. The County has no authority to make regulatory decisions based
upon the outcome of this monitoring.

Regardless of the findings, these annual reports will be provided to the Washoe County District
Health Department for their review. It is unknown at this time if any regulatory decisions by the
District Health Department may be based on the data provided in these annual reports.
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STAATDARD OPERATING PROCEDURE FOR THE STAIVDARD/$IELL-
VOLI'ME METHOD F.OR COLTECTING A GROI'ND-WATER SAIVIPLE FROM

MoNrroRrNe uIEr,Ls FoR srrE cHARAcrERrzATroN

INTRODUCTION

The collection of "representative,' water samples from wells is
neither straightforward nor easily accomplished. Ground.-water
sample collection can be a source of variability through
differences in sampling personnel and their individual sampling
procedures, t.he equipment used, and ambient temporal variability
in subsurface and environmental conditions. Many site
inspections and remedial investigations require the sampring atground-water monitoring we11s within a d.efined. criterion of data
confidence or data quality, which necessitates that the personnel
coll-ect.ing the samples are trained and aware of proper sample-
collection procedures .

The objectives of the sampling proced.ures described in this
document are to minimize changres in ground-wat.er chemistry during
sample collection and transport to the laboratory and to maximize
l- tro nrnJ.a l.ri 'l i f rr n€ ^1-f - .i -.i -urre l,!vvqvrrrLy or o-orar-nr-ng a representative, reproducible
ground-water sample. sampling personnel_ may benefit from a
working knowledge of the chemical- processes that can influence
the concentration of dissolwed chemical- snecies.

The well-volume purging method described in this standard
operating: procedure (sop) provides a reprod.ucible sampling
technique wit.h Lhe goal that the samples obtained will represent
water quality over an entire open interval of a short-screened.(ten feet or less) we1l. This technique is appropriate for long-
term and detection monitoring of formation water quality. The
resulting sample generally represents a composite of the well-
screened interval, and thus integrates smal1-sca1e vertical
heterogeneities of qround-water chemistry. This sampling
technique arso is useful for screeningr purposes for detection
monitoring of contaminants in the subsurface. However, the
det.ection of a low-concentration of contaminant in a thin
contaminated zorle, ot with long well screens may be difficult,
and should be determined using detailed vertical profilino
techniques.

This method may not be applicable for all ground.-water-sampling
wells, such as werls with very row yields, fractured rock, and
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some we1ls with turbidity problems. As always, site-specific
conditions and object.ives should be considered prior to the
selection of this method for sampling.

SCOPE A}ID APPI,ICATION

The objective of a good sampling program should be the collect.ion
of a "representative" sample of Lhe current. g:round-water
conditions over a known or specified volume of aquifer. To meet
t.his objective, the sampling equipment, the sampling method, the
monitoring well consLruction, monitoring well operation and
maintenance, and sample-handling procedures should not al-ter the
chemistry of the sample.

An example of how a site's Data Quality Objectives (DQO's) for a
characterization sampling effort might vary from those of a
remediation monitoring sampling effort could be a difference of
how much of the screened interval or aquifer should be sampled.
A site characterization objective may be to collect a sample that
represents a composite of the entire (or as close as is possible)
screened interval of the monitorinq we11.

Additionally, the site characterization may require a largre suite
of contaminant.s to be sampled and analyzed, whereas, the
remediation monitoring prog'ram may reguire fewer contaminants
sampled and analyzed. These differences may dictate the tlzpe of
sampling equipment used, the tlpe of information collected, and
the sampling protocol. .

This sampling method described is for monitoring wells. However,
this method shoul-d not be used for water-supply we11s with a
water-supply pump, with long-screened wel1s in complex
hydrogeologic environments (such as fractured rock) , ot wells
with separate phases of liquids (such as a Dense or Light Non-
Aqueous Phase Liquids) present within the screened interval.

EQUTPMENT

. Depth-to-water measuring device - An electronic water-1evel
indicator or steel tape and chalk, with marked interwals of
0.01- foot. Interface probe for measuring separate phase
liquids, if needed. Pressure transducer and data logger
optional for frequent depth-to-waler measuring in same wel1.
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St.eel tape and weight - Used for measuring total depth of
weII. Lead weights should not be used.
sampling pump - submersible or bladder pumps with adjustable
rate controls are preferred. Pumps are to be constructed of
inert materials, such as stainless steel and teflon. pump
tlpes that are acceptable include gear and helical driven,
centrifugal (low-flow tlpe) and air-activat.ed piston.
Adjustable rate, peristaltic pumps can be used when the
depth to waLer is 20 feet or less
Tubing - Inert tubing should be chosen based on t.he types
and concent,rations of contaminanls present, or expected to
be present in the monitoring well. Generally, Teflon@ based
tubing are recommended when sampling for organic compound.s.
Polyethylene or Tefron@ tubing can be used when sampling for
inorganic constituents .

Power source * If a combustion tlpe (gasotine or diesel-
driven) device is used, it must be rocated downwind of the
point of sample collection. rf possibre, it should arso be
transported t.o the site and sampling location in a different
vehicle f rom t.he sampling equipment.
Fl-ow-measurement equipment - Graduated cyrinder or bucket
and a stop watch, or a flow meter that can be disconnected
prior t.o sampling.
Multi-parameter meter with flow-through cel-r - This can be
one insLrument (such as a Hydrolab@ or ysr@ downhole sonde
with a flow-through-cell) or multipre probes/instruments
contained in a flow-through-cell. The water-quality-
indicator parameters that. are measured in the field .are pH,
oxidat.ion/reduction potential (oRP, redox or Eh), d.issolved
oxygen (DO), turbidity, specific electrical conductance
(SEC) and temperature. Calibration standard.s for a1l
instruments should be NrST-traceable, within expiration
dates of the solutions, and sufficient for daily calibration
throughout. the sampling cotlection.
Decontamination supplies - A reliable and documented source
of distilled water and any solvents (if used). pressure
sprayers, buckets or decontamination tubes for pumps,
brushes and non-phosphate so.ap also will be needed.
sample bottles, sample preservation supplies and raboratory
paperwork. A1so, several coolers, sample packing supplies
(absorbing packing material, baggies, etc. ).
Approved plans and background documents - Approved" Field
Sampling PIan, Qualicy Assurance project p1an, wel_1
construction data, fiel-d and water-quality data from the
nrat''i a"- -5h^] .i 

-^ ^^'1 1 ^^r.: ^-prevrous sampJ_rtrg coJ-rectl-on,
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. Site Access,/Permission documentation for site entry.

. WeII keys and map showing locations of wells.

. Field notebook, field data sheets and calculator. A
suggested field data sheet is provided as a figure.

. FilLration eguipment - If needed, this equipment should be
an in-line disposable filter used for the collection of
samples for analysis of d.issolved constituents.

. Polyethylene sheeting - Used for decontamination stations
and during sampling to keep equipment clean.

. Sit.e Health and Safety PIan and required equipment - The
health and safety plan along with site siqn-in sheet should
be on site and be presented by the site health and safety
officer. Personnel-protective and air-monit.oring equipmenL
specified in the Site Health and Safety Plan should be
demonstraLed, present and in good working order on site at
all Limes.

. Tool box - A11 needed tools for all site equipment used.
r J\ 55-gallon drum or container to contain the purged water.

Materials of construction of the sampling equipment (bladders,
pump, bailers, tubing, etc.) should be limited to stainless
stee1, Teflon@, glass and other inert materials when
concentrations of the site conLaminants are expected within the
detection limit range. The sarnple tubing thickness and diameter
should be maximized and the tubing length should be minimized so
that the loss of conLaminanLs absorbed to and through the tubing
wa1Is may be reduced and the rate of st.abilization of ground-
water parameters is maximized. The tendency of organics to sorb
into and out of rnany materials makes the appropriate se-lection of
sample tubing materials critical for these trace analyses
(Pohlmann and Alduino, 1992; Parker and Ranney, l-998) .

Generally, wells should be purged and sampled using the same
positive-pressure pump and/or a low-flow submersible pump with
variable cont.roll-ed flow rates and construct.ed of chemically
inert materials. If a pump cannot be used because the recovery
rate to the well is so low (less than 100 to 200 ml/min) and the
volume of the water to be removed is minimal (less than 5 feet of
water in a sma1l-diameter well), then a Teflon@ bailer, with a
double check valve and bott.om-emptying device with a conLrol-flow
check walve may be used t.o obtain the samples. Ot.herwise, a
bailer should not be used when sampling for volatile organics
because of the potential bias'introduced duringr sampling (Yeskis,
et al ., l-988; Pohlmann, et al., l-990; Tai, et al., l-991-).
Bailers also should be avoided when sampling for metals because
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repeated bailer deployment has the potentiar to increase
turbidity, which biases concentrations of inorganic constituents.
Dedicated sampling pumps are recommended for met.als sampling(PuIs, et aI., 1992).

Tn :delifin- for wells with lono ri qar nir* qusrLrurr, ror werls wl-tl: !-_Lpes above the well
screen, the purg'e vorumes may be reduced by using packers above
the pumps. The packer materials should be compatible with theparameters to be analyzed. These packers should be used only on
wel1s screened in highly permeable materials, because of the lackof ability to monitor water 1eve1s in the packed interval_.
Otherwise, if pumpingr rates exceed the natural aquifer recovery
rates into the packed zone, a vacuum or negative pressure zone
may develop. This may result in a fail_ure of the seal bv the
n: alrar =rrl / n- ^ *l- - r ^--^ 1 --l,sens! qrru/ v! a gaseous phase may develop, that. may bias any
sample taken.

PITRGING A}ID SA}TPLING PROCEDI'RE

WATER_LEVEL MEASUREMENTS

The field measurements should include total well depth and depth
to water from a permanently-marked reference point.

::...

TOTAL WELL DEPTH

The depth of each well should be measured to the nearest one-
tenth of a foot when using a steer tape with a weight attached.
and shoul-d be properly record.ed. The steel tape should be
decontaminated before use in another well according to the sitespecific protocols. A concern is that when the steel tape and
weight hit the bottom of the we1l, sediment present on the bottom
of a well is st.irred up, thus increasing turbidity which will
af f ecL the sampling results . rn t.hese cases, as much time aspossible should be allowed prior to sampring, such as a minimum
of 24 hours. rf possible, Lotal well depth measurements can be
completed after sampling (puls and Barcelona, tgg6) . The weight.
of electric tapes is generally too light. to determine accurate
total well depth. rf depth of welr is greater than 200 feet,stret.ching of the tape must be taken into consideration.

DEPTH TO WATER

AII water lewels should be measured from the reference point bv



I
I

use of a weighted steel tape and chalk or an electronic water-
level indicator (a detailed discussion of the pros and cons of I
the d.ifferent water level devices is provided in Thornhill, I
1989). The steel tape is a more accurate method to take water
levels, and is reconrmended where shallow flow grad.ients (less I
than 0.05 feet./feet) or deep wells are encountered. However, in t
those cases where large flow gradients or large fluctuations in
water levels are expected, a calibrated electric tape is I
acceptable. The water level is calculated using the well's I
surveyed reference point minus thre measured depth-to-water and
should be measured to the nearest one-hundredth of a foot.

I
The depth-to-water measurement must be made in each well to be
sampled prior to any other activities at the well (such as
bailing, pumping, and hydraulic testing) to avoid bias to the
depth-to-water measurement. A11 readings are to be recorded to
the nearesL one-hundredth of a foot. When possible, depth-to-
water and total well depth measurements should be completed at
the beginning of a ground-water sampling program, which will
a1low any turbidity to settle and a1low a more slmoptic water-
1evel evaluation. However, if outside influences (such as:
tidal cycles, nearby pumping effects, major barometric changes)
that may result in significant water-level changes in the time
between measurement and sampling, a water-level measurement
should be completed immediately prior to sampling. In addition,
the depth-to-water measurement during purging should be recorded,
with the use of a pressure transducer and dat.a logger sometimes
more ef ficient (Barcelona eL aI., 1985, Wilde et a1., l-998) .

The t.ime and date of Lhe measurement, point of reference,
measuremenc method, depth-to-water measurement, and any
calculations shou]d be properly recorded in field notebook or
sampling sheeL.

STATIC WATER VOLUME

From the information obtained for casing diameter, tot.al well
depth and depth-to-water measurements, the volume of water in the
well is calculated. This value is one criteria that may be used
to determine the volume of water to be purged from the well
before the sample is collected.

The static water volume may be calcufated usinq the following
formula:

I
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g = r2h(0.1_63)

Where:

static volume of water in well (in gallons)
inner radius of well casing (in inches)
length of water column (in feeE) which is equal to
the total well depth minus depth to water.
a constant conversion factor that compensates for
the conversion of the casing radius from inches to
feet. for 2-inch diameter wells and t.he conversion
of cubic feet. to gallons, and pi (n) . This factor
would change for different diameter wel1s.

Static water volumes also may be obtained. from various sources,
such as Appendix l-l-.L in Driscoll (l_986) .

WELL PURGTNG

PURGE VOLUMES

rn most cases, Lhe st.anding water in the wel_l casing can be of a
different chemical composition than that contained in the aquifer
to be sampled. solutes may be ad.sorbed or desorbed from the
casingr::-material, oxidation may occur, and biological activity ispossible. Therefore, the stagnant water within the well must be
purged so t.hat water that is representative of the aquifer may
enter the weli

The removal of at least 3 well volumes is suggested (usEpA, t9B6;
wi]de et dl., 1-998). The amount of water removed may be
determined by collecting it in a graduated pair of known volume
to determine pumping rate and time of pumping. A flow meE.er may
al-so be used, as well as capturing all purged water in a
contai-ner of known volume.

The actual number of well volumes to be removed is based on the
stabilization of water-guality-indicator paramet,ers of pH,
oxidation-reduction pot.ential (oRp), specific electricar
conductance (sEc), dissolved oxygen (Do), and turbiditv. The
water iniLially pumped. is commonly turbid. rn order to keer: the
turbidicy and ot.her probes from being clogged with the sedirnent
from t.he turbid water, the flow-through cel1 should be bypassed
initially for the first well volume. These measurement.s should
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be taken and recorded every t/2 weII volume after the removal of
1 t.o 1 % well volume(s). Once three successive readings of the
water-quality-indicator parameters provided in the table have
stabilized, the sampling may begin. The water-quality-indicator
parameters which are recommended include pH and temperature, but
these are gfenerally insensitive to indicate completion of purging
since t.hey tend to stabi]-:-ze rapidly (Puls and Barcelona, 1996).
Oxidation-reduction potential may not always be an appropriate
stabilization parameter, and wilI depend on site-specific
conditions. However, readings should be reborded because of its
value as a double check for oxidLzLng conditions, and for some
fate and transport issues. When possible, especially when
sampling for conLaminants that may be biased by t.he presence of
turbidity, t.he turbidity reading is desired to stabilize at a
walue below 1-0 Nephelometric Turbidity Units (NTU's) . For final
dissolved oxygen measurements, if the readings are less than 1

milligram per liter, they should be collected with the
spectrophotometric method (Witde et al., L998, Wilkin et al.,
2001-), colorimetric or Winkler titration (Wilkin et dI., 2001).
A11 of these water-quality-indicator parameters should be
evaluated against the specifications of the accuracy and
resolution of t.he instruments used. No more than 6 well volumes
should be purged, to minimize the over pumping effects described
by Gibs and Imbrigiotta (1990).

Table of Stabilization Criteria with References for Water-Quality-Indicator Parameters

Purqinq Methods

In a well that is not being pumped, Lhere will- be tittle or no
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Parameter Stabilization Criteria Reference

pH +/- 0.1 Puls and Barcelona, 1996; Wilde et al.,
1998

specific electrical
conductance (SEC)

+l- 30h Puls and Barcelona, 1996

oxidation-reduction
potential (ORP)

+/- l0 millivolts Puls and Barcelona, 1996

turbidity +l- l0% (when turbidity is
greater than 10 NTUs)

Puls and Barcelona, 1996; Wilde et al.,
1998

dissolved oxygen (DO) +/- 0.3 milligrams per liter Wilde et al., 1998
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vertical mixing in t.he water column between sampling events, and
stratification may occur. The water in the screened section may
mix with the ground water due to normal flow patterns, but the
water above the screened section will remain isolated and become
stagnant. Persons sampring should realize that stagnant water
may contain foreign material inadvert.ently or deliberately
introduced from the surface, resulting in unrepresentacive waterquality. To safeguard against collecting: nonrepresentative
stagnant water in a sample, the forrowing guidelines and
techniques should be adhered to during sample collection:

l-' As a general rule, monitoring welrs should be pumped or
bail-ed (bailed is to be strongly avoided) prior to coll_ecting a
sample. Evacuation of a minimum of three volumes of water in the
well casing is reconmended for a representative sample. rn a
high-yielding ground-water formation where there is no stagnant
water in the well abowe the screened section (commonly referred
to as a water-table well), evacuation prior to sample withdrawal
is not as critical but serves to fierd rinse and cond.ition
sampling equipment. The purge criteria has been described
previously and will be again in the SAMPLING PROCEDURES section.
The rate of purging should be at a rate and by a method that does
not- cause aeration of the water column and should not exceed the
rate at whrich well dewelopment was completed..

2. ;,For wells that can be pumped. or bailed to dryness with the
sarnpling equipment being used, the welr shoul_d be evacuaLed tojust above the well screen interval and al-Iowed to recover prior
t.o sample witLrdrawal. (Not.e: it is important not to completely
de-wat.er t.he zone being sampled, as this may al1ow air into that
zorre which courd result in negative bias in organic and metal
constituents. ) rf the recovery rate is fairly rapid and tirne
al1ows, evacuation of more than one volume of water is preferred.

3. A non-representative sample also can result from excessive
prepumping of the monit.oring we]l. stratif ication of the
contaminant concentrations in the ground-water formation may
occur or heavier-than-water compounds may sink to the lowerportions of t.he aquifer. Excessive pumpingf can decrease or
increase the conLaminant concentrations from what is
representat.ive of the sampling point of interest, as well as
increase turbidity and create large quantities of waste water.

The method used to purge a well depends on the inner diamecer,
dept.h-to-water leveI, volume of water in the well, recoverv race

-9-



I
I

of the aquifer, and accessibility of the well to be sampled. The
tl1)es of equipment available for well evacuation include hand- I
operated or motor-driven suction pumps, peristaltic pumps, !
submersible pumps, and bailers made of various materials, such as
^f -ir'raoa oFaal and Tef lon@. Whenever possible, the Same device I
used for purging the wel-l, should be left in the well and used I
for sampling, grenerally in a continual manner from purging
direct.ly to sampling without altering position of the sampling I
device or turning off the device. f

When purging/sampling equipment must be reused. in other we1ls, it I
should be decontaminated consistent with the Decontamination t
Procedures outlined in this document. Purged water should be
collected and screened with air-monitoring equipment as outlined I
in the site health and safety plan, as well as water-guality Ifield. instrument.s. If these paramelers and/or the facility
background data suggest that the water is hazardous, it should be
contained. and disposed of properly as determined on a site- r
specific basis. ' t

During purging, water-level measurements should be recorded
regularly for shallow wells, typically at 1-5- to 3O-second t
intervals. These dat.a may be useful in computing aguifer
transmissiwity and other hydraulic characteristics, and for
adjusting purging rates. In addition, these data will assure I
t.hat the water level doesn't fall below the pump intake level

SA}4PLING PROCEDURES

Ground-waLer sample collection should take place immediately
following weII purging. Preferably, the same device should be
used for sample collection as was used for well purging, minimize
further disturbance of the water column, and reduce
volatilization and turbidity. In addition, this will save time
and avoid possible contamination from the introduct.ion of
additional equipment into the well, as well as using equipment
materials already equilibrated t.o the ground water. Sampling
should occur in a progression from the least to most contaminated
wel1, if known, when the same sampling device is used

The sampling procedure is as follows:

1. ) Remorre 'l or-k.i no we1 'l ean nai- 6 'l nn: +- i nn t- i mo nf rlay, andLl l\slrrvvs lvurrlrr:J vsy, , e4.Ie

date in field notebook or on an appropriate 1og form.
2) Note wind direcLion. Stand up wind from the well to avoid

I
I
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t
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t

-10-



contact. with giases/vapors emanatinq f rom the well.
Remove well casing cap.
rf required by site-specific conditions, monitor headspace
of well with appropriate air-monit.oring equipment to
determine presence of volatile organic compounds or ot.her
compounds of concern and record in field logbook.
rf not already completed, measure water Ieve1 from reference
measuring point on well casing or protective outer casing
(rf inner casing not installed or inaccessible) and record
in field notebook. Alt.ernatively, if no reference point,
note that water 1evel measurement is from top of outer
Drotectirre r-asincr- l-on nf inqirla ricar nina nrnrrn.! d,,-€-^^}1!vueeu4ve uqr4frv, uvy v! rr-v-$v !.-P€, ground sllr.reucl
or some other posit.ion on the well head. Have permanent
reference point established as soon as possible after
sampling. Measure at least twice to confirm measuremenr;
measurement should agiree within 0.01- feet or re-measure.
Decontaminate water-l-evel-measuring dewice.
If not already complet.ed, measure total depth of we]t (at
reast twice to confirm measurement; measurement should
agree within 0.01 feet or re-measure) and record in field
notebook or on rog form. Decontaminate device used to
measure total depth. rf the total depth of well has been
measured recently (in the past year), then measure at the

- conclusion of sampling.
7):- Calculate t.he volume of water in the well_ and the vol_ume to

::: be purged using the formula previously provided.
B) Lay plastic sheeting around the welr to minimize the

likelihood of contamination of equipment from soil adiacent
to the we]l.

I 9) Rinse outside of sampling pump with dist.illed water and
I then, while lowering the pump, dry with disposable paper

towels.
1-0) Lower the pump (or bairer) and tubing down the we1l. The

sampling equipment should never be dropped into the we1l,
because this will cause degassing of the water upon impact.
This may also increase turbidity, that may bias the metals
analysis. The lowering of the equipment should be s1ow1y
and smoothly!

11) The pump should be lowered to a point just below the water
level. ff the water level is above the screened interwal,
the pump should be above the screened interval for the
reasons provided in the purging section.

12) Turn the pump on. The submersible pumps should be operated
in a continuous, low-flow manner so that they do not produce
pulsating flows that cause aerat.ion in the d.ischarge tubing,

qt

T

T

I
I
t
I
t
I
I
I
I

T

t
t
I
I
I
I

4\

-l_1-



aeration upon discharge, or resuspension of sediments at. the
bottom of the well. The sampling pump flow rates should be
lower than or the same as the purging rates. The purging
and sampling rates should not be any g'reater than well
development. rates.

13) Water levels should be monitored during pumping to ensure
that air does not enter the pump and to help in the
determination of an appropriate purging rate.

L4) After approximately one to two well volumes are removed, a
flow-through cell wiIl be hooked-up to the didcharge t.ubing
of the pump. If the well discharge water is not expected to
be highly turbid/ encounter separate liquid phases, or
minimal bacterial act.ivity that may coat or clog the
electrodes within the flow-through cell, then the cell can
be immediately hooked-up to t.he discharge tubing. This cell
will allow measurements of water-quality-indicator
parameters without allowing contact with the atmosphere
prior to recording the readings for temperature, pH, ORP,
SEC, DO and turbidity.

l-5) Measurements for temperature, pH, ORP, SEC, DO and turbidity
will at each one-half well volume removed. Purging may
cease when measuremenLs for all five parameters have
stabilized (provided in the earlier table) for three
consecutive readings

16) If the water level is lowered to the pump level before Lhree
volumes have been removed, the water level will be allowed
to recovery for l-5 minutes and then pumpingi can begin aL a
lower flow rate. If the pump again lowers the water levef

. to below the.pump intake, the pump will be'turned off and
the water level allowed Lo recover for a longer period of
time. This will continue until a minimum of two well
volumes are removed prior to taking the ground-water sample.

L7) If the water-quality-indicator parameters have stabilized,
sample the well. Samples will be collected by lowering t.he
flow rate to a rate which minimizes aerati-on of the sample
while filling the bottles (approximately 300 m1/min) . Then
a final set of water-guality-indicator parameters is
recorded. The pump dischargie line is rapidly disconnected
from the flow-througrh ce11 to a1low filling of bottles from
the pump discharge line. The bottles should be filled in
the order of volat.ile organic compounds bottles first., semi-
volatile organic compound's/pesticides, the inorganics, and
-other unfiLtered samples. Once the last set of samples are
J-elron 'if f i'lfari-n i- naneqq:r\/ an in-lina r6r-trnrrria1-olrruurlurr, llf Lg! IffV ID llugurrs!J / qIMI IIIIE t qY}/L UI/l IqLgry

chosen fil-ter size, disposable filter will be added. to the
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discharge hose of the pump. Then the filtered samples will
be taken. rf a bailer is used for obtaining the samples,
the filt.ering will occur at the sampling location,
immediately after the sample is obtained from the bailer by
using a suction filter. The first one-half to one liter of
sample taken through the filter will not be collected, in
order to assure the filter media is acclimated to the
sample. If f iltered samples are co1lect.ed., WITHOUT
ExcEPTroN, filtering should be performed in the field as
soon as possibre after corlection. and not later in a
laboratory.

18) A11 appropriate sarnples that are to be cooIed., are to be put
into a coorer with ice immediatery. A1r of the samples
should not be exposed to sunligrht after collection. Keep
t.he samples from freezing in the winter when outside
t.ernperatures are below freezing. The samples, especially
organics, cyanide, nutrients and other analytes with short
holding times, are recornmended be shipped or delivered to
the laboratory dai1y. Ensure that the appropriate samples
that are to be cooled remain at 4"C, but do not allow anv of
the sarnples to f reeze.

1-9) rf a pump cannot be used because the recovery raue is so
slow and the wolume of the water to be removed is minimal-
(l-ess than 5 feet of water), then a Teflon@ bailer, with a
double check valve and bottom-emptying device with a
control-flow check valwe will be used to obtain the sarnples.
The polypropylene rope used with the bailer witt be disposed
of fo]lowing t.he completion of sampring at each welr.

20) The purnp is removed from the well and decontaminated for the
next sampling location.

Additional precautions that can be made to ensure accurate and
representative sample collection are as follows:

check val-ves on bailers (if used, which should be d.esigned
and inspected to ensure that fouling problems d.o not reduce
delivery capabirities or result in aeration of the sample.
The water should be transferred to a sample cont.ainer in a
way that will minimize agitation and aeration.
rf the sample bottre contains no preservatives, the bottle
should be rinsed with sample water t.hat is discarded before
sampling. Bottles for sample analysis which req"uire
preservation shourd be prepared before they are taken to the
well. care should be taken to avoid overfilling bottres so
that. the preservative is not lost. The pH should be clrecked
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and more preservatives added. to inorganic sample bottles, if
needed. VOA bottles would need to be discarded and new
sample bottles immediately prepared.

. Clean sampling equipment should not be placed directly on
the ground or other contaminated surfaces either prior to
sampling or during storage and transport.

Special Consideration For Volatil-e Orqanic Compound Samplincr

The proper colldction of a sample for dissolved volatile organics
requires minimal disturbance of the sample to limit
volatilization and therefore a loss of volatiles from the
samples. Sample retrieval systems preferred for the collection
of un-biased volatile organic samples are: positive displacement
pumps, 1ow-flow centrifugal pumps and some in-situ sampling
devices. Field conditions and other constraints will limit the
choice of appropriate systems. The principal objective is to
provide a valid sample for analysis, one that. has been subjected
to the least amount of turbulence possible.

l-) Fill each vial to just. overflowing. Do not rinse the vial,
nor excessiwely owerflow it, as this will effect the pH by
diluting the acid preservative previously placed in the
bottle. AnotLrer option is to add the acid at the we1l,
after the sample has been collected. There should be a
convex meniscus on tLre top of the vial.

2) Do not overtighten and break the cap.
3 ) Invert the vial and tap gently. Observe vial closely. If

an air bubble appears, discard the sample and collect
another. It is imperative that no entrapped air remains in
the sample vial. Bot.tles with bubbles should be discarded,
unless a new sample cannot be collected, and then the
presence of the bubble should be noted in the field notes or
field data sheet. If an open sample bot.tle is dropped, t.he
bottle is to be discarded.

4l Place the volatile organic compound vial in the cooler,
oriented so that it is lying on its side, not straigLrt up.

5) The holding t.ime for volatile organic compounds is L4 days.
It is reconmended that. samples be shipped or delivered to
the laboratory daiIy. Ensure that the samples remain aL
4oC, but do not allow the samples to freeze.

Turbid Samples-Field Filtration
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The UsEPA recognizes that in some hydrogeorogic environments,
even with proper well design, instarration and d.evelopment, in
combination with the low-flow rate purging and sampling
techniques, sample turbidity cannot be reduced to ambient levels.
The well construction, development and sampling information
should be reviewed by the regional georogists or hydrologists to
see if Lhe source of the turbidity problens can be resolved or if
alternative sampling met.hodologies shourd be employed. rf the
water sample is excessively turbid, Lhe collect.ion of bot.h
filtered and unfiltered samples, in combinat.ion with turbid.ity,
Total Suspended Solids (fSS), Total Dissolved Solids (TDS),
pumping rate and drawdown data is recommended. The filter size
used t.o determine TSS and TDS should be the same as used in the
field filtration. An in-line filter should be used to minimize
contact with air to avoid precipitation of metals. The tlpical
filter media size used is 0.45 pm because this is commonry
accepLed as the demarcation between dissolved and non-dissolved
species. other filter sizes may be appropriate but their use
shourd be determined based on site-specific criteria (examples
include grairr-size distribution, g:round-water-flow velocities,
mineralogy) and projecL DQo's. Filter sizes up to l-0.0 pm may be
warranted because larger size filters may a11ow particulates that
are"mobile in ground water to pass through (puls and powell,
L992). The changing of filter media size may limit the
comparability of the data obtained with other data sets and may
affect their use in sorne geochemical models. Filter media size
used on previous data sets from a site, region or aquifer and t.he
data quality objectives shoul-d be taken into consideration. The
filter media used during the ground.-water sampling program should
be collected in a suitable container and archived because
h^r^-!':^1 --^lrrqiq nf l-ha modi: m2\r }.a'lro] n€rr'l €ar flrayvLsrrLlclr cl.lrc1.L_f s4v __ --_J-p!uJ_ J-uI LLle
determination of particulate size, mineralogy, etc.

The first 500 to 1-000 mirliliters of sample, depending on sample
turbidity, Laken t.hrrough t.he filter will not be collect.ed. for a
sarnple, in order to ensure that the filter media has equilibrated
to the sampre (manufacture's recommendations also should be
consulted). Because bailers have been shown to increase
turbidity while purging and sampling, bailers should be avoided
when sampling for trace element, metal, pCB and pesticide
constituents. rf portabre sampling pumps are used, the pumps
should be gently lowered to the sampling depth desired, carefully
avoiding being lowered to the bottom of the wel-l-, and al]owed to
sit in order to aIlow any particles mobilized by pump placernent
to sett.le. Dedicated samplinq equipment installed in the well
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prior to the commencement of the sampling activities is one of
the recommended methods to reduce turbidity artifacts (Puls and
Powell , L992; Kearl, et al. , 1992; PuIs et al. , 1992; Puls and
Rar-6 | nna I vvh t

'J 
J V I .

DECONTAI{INATION PROCEDI'RES

Once removed frorn the weII, the purging and sampling pumps should
be decontaminated with a non-phosphate soapy-wat.er wash and
scrubbed with a brush, a water rinse, and a distilled-water
rinse, to help ensure that there is no cross-contamination
between we1ls. The step-by-step procedure is:

1) Pull purnp out of previously-sampled weII (or out of vehicle)
and use tLrree pressure sprayers filled with soapy water, tap
waler and distilled water. Spray outside of tubing and pump
until water is flowing off of tubing after each rinse. Use
bristle brush to help remove visible dirt, contaminants,
etc.

2) Have three long-PVC tubes with caps or buckets fi11ed with
soapy water, tap water and distilled water. Run pump in
each until approximately 2 Lo 3 gallons of each decon
solution is pumped through tubing. Pump at low rate to
increase contact time between the decon solutions and the
tubing.

3 ) Try to pump decon solutions out of tubing prior to next
well. If this cannot be done, compressed air may be used to
purge lines.. Another option is to install a check valve in
the pump line (usually just above the pump head) so that the
decon solutions do not run back down the well as the pump is
lowered down the next well.

4) Prior to lowerinq the pump down the next we1l, spray the
outside of the pump and tubing with distilled water. Use
disposable paper towels and dry the pump and tubing.

5) If a hydrophobic contaminant is present (such as separate
phase, high levels of PCB's, etc.) an additional decon step,
or steps, may be added. For example, drr organic solvent,

. such as reagenL-grade isopropanol alcohol may be added as a
first spraying/bucket prior to the soapy water rinse/bucket.

If the well has been sampled with a bailer and the bailer is not
disposable, the bailer should be cleaned by washing with soapy
water, rinsing with tap water, and finally rinsing with distilled
water. Bailers are most easily cleaned using a long-handled.
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bottle brush.

rt is especially important to cl-ean t.horoughly that portion of
the equipment that. will be in contact with sample water. rn
addition, a clean prastic sheet should be placed adjacenr to or
around the well to prevent surface soils from coming in contact
with the purging equipment.. The effects of cross-contamination
al-so can be minimized by sampring the least contaminated well
first and progressing to the more contaminated. ones. The bailer
cable/rope (if a bailer is used) and plastic sheet should be
properly discarded., as provided in the site health and safetv
plan, and new material-s provided for t.he next well.

FIELD QUAIJITY CONEROL

The quality assurance (QA) targets for precision and accuracy of
sampling programs are based on averag'e accuracy and precision
guidelines establ-ished by the usEpA. when setting targets, keep
in mind that all measurements must be made so t.hat the results
are representative of the sample water and site-specific
conditions. Various tlpes of blanks are used to check the
cleanliness of the field-handling methods. These are known as
field blanks, and incrude field equipment blanks and t.ransporr
blanks. othrer QA sampres include spike samples and duplicates.

Thete are fiwe primary areas of concern for QA in the coll-ection
of representative ground-water samples :

obtaining a sample that. is representatiwe of water in the
aquifer or targeted zone of t.he aquifer. Verify 1og
documentation that the well was purged of the required
volume or that the following parameters (temperature, pH,
oRP, sEc, Do and turbidity) stabilized before sampres were
extracted.
Ensuring t.hat the purging and sampling devices are mad.e of
materials and utilized in a manner t.hat will not int.eracc
with or alter the analyses.
Results generated by these procedures are reprod.ucible;
therefore, the sampring scheme should incorporate co-located
samples (duplicates).
cross-contamination is prevented. sampring shou]d proceed
from least to most contami-nated weils, Lf known. Field-
equipment blanks should be incorporated for all sampring and
purging equipment, and decontamination of the equipment is
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therefore required.
5. Samples are properly preserved, packaged, and shipped.

FIELD EOUIPMENT BLANKS

To ensure QA and quality control, a field equipment blank must be
included in each sampling run, or for every twenty samples taken
vz'i t- h t- hc samnl 'i no derri ce - These allow f or a cross check and, ine.re usrrrY++rry

some cases, guantitative correction for imprecision that could
arise due to handling, preservation, or improper cleaning
procedures.

Equipment blanks should be taken for each sample bottle tlzpe that
is fiIIed. Distil-Ied water is run through the sampling equipment
and placed in a sample bottle (the blank), and the contents are
analyzed in the lab like any other sample. Following the
collection of each set of twenty samples, a field equipment. blank
will be obtained. It is generally desirable to col-1ect this
field equipment blank after sampling a relatively highly
contaminated wel1. These blanks may be obtained through tLre
following procedure:

a) Fol-lowing the sampling event, decontaminate all sampling
equipmenL according to the sit.e decontamination procedures
and before collecting the blank.

b) VOA field blanks should be collected fj-rst, prior to water
collected for otLrer TAL/TCL analyses. A field blank must be
taken for al1 analyses.

c) Be sure that. there is enough distilled water in the pump so
that the field equi-pment blank can be collected for each
analyses.

d) The water used for the field equipment blank should be from
a reliable source, documented in the fiel-d notebooks, and
analyzed as a separate water-quality sample.

TRIP BLANKS

A t.rip blank should be included in each sample shj-pment and at a
minimurn, one per 20 samples. Bottles, identical to those used in
the field, are filled with reagent-grade water. The source of
fhe reaoenf -or:ade water should be documented in t.he field
notebooks, including lot number and manufacture. This sample is
labeled and stored as t.hough it is a sample. The sample is
shipped back to the laboratory with the other samples and
analysis is carried out for all- the same const.ituents.

-_L6-
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DUPLICATE SAMPLES

Duplicate samples are collect.ed by taking separate samples as
close to each other in time and space as practical, and shoul6 be
taken for every 20 samples collected. Duplicate samples are used
to develop criteria for acceptable variations in the physical and
chemical compositj-on of sampres t.hat courd result from the
sampling proced.ure. Duplicate results are utilized by the eAofficer and the project manager to give an indication of the
preci-sion of the sampling and analytical method.s.

HEALTII ATID SAFETY CONSTDERATTONS

Depending on the site-specific contaminants, various protective
prograrns must be implemented prior to sampling the first well.
The site health and safety plan should be reviewed with specific
emphasis placed on t.he protection program pranned for the
sampling tasks. standard safe operating pract.ices should be
followed, such as minimizing contact with potential contaminants
in both the riquid and vapor phase t.hrough the use of appropriate
personal protective equipment.

Depending on the tlpe of contaminant expected. or determined in
previous sampling efforts, the following safe work practices will
be ernployed:

Particulate or metals conCaminants

1. Avoid skin contact with, and accidental ingestion of, purge
\^7= r Or

2- Wear protective gloves and splash protectJ-on.

Vol-atile orqanic contaminants

1-. Avoid breathing constituents venting from we1I.
2. Pre-survey the well head space with an appropriate device as

specified in the Site Health and Safety p1an.
3. rf air-monitoring results indicate erevated organic

constituent.s, sampling activities may be cond.ucted in Level
C protect.ion. At a minimum, skin protection will be
affordeil by disposable protective clothing, =""it-"" T1ruek@.

General, common practices should include avoiding skin cont.act

-l_9-
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with water from preserved sample bottles, as this water will have
pH less than 2 or greater than l-0. AIso, when filling, Pr€- I
preserved VOA bott.Ies, hydrochloric acid furnes may be released I
and should not be inhaled.

I
POST-SA}TPLING ACTIVITIES

Several activities need to be completed and documented once
ground-water sampling has been completed. These activities
include, but are noL limited to:

. Ensure t.hat all field equipment has been decontaminated and
returned to proper storagie location. Once the individual
field equipment has been decontaminated, tag it. with dat.e of
cleaning, site name, and name of individual responsible.

. A11 sample paperwork should be processed, including copies
provided to Central Regional Laboratory, Sample Management
Office, or other appropriate sample handling and tracking
facility.

. A11 field data should be compiled for site records -

. All- analytical data when processed by the analytical
laboratory, should be verified against field sheets to
ensure all data has been returned Lo sampler.
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t eRonND-wATER sArtlprJrNe REcoRD

I Facitity Name:-

Well rD:

Station #:

Date'. I I

Depth to Water:_ Well Diameter:_

:_ Volume Of Water per Well Volume:

Well Depth:_

I Casing Material.:_
Sampling Crew:

ft,I
t

Type ofPump; Tubing Material: Pump set at

Weather Conditions: NOTES:

GROLIND-WATER SAMPLING PARAMETERS

r Water Volume Pumping DO Temp. SEC ORP Turbidity
r Time Level Pumned Rate (me/l) CA (uSicm) pH (mV) CNTU)

I
I
I
I
t
I Other Parameters:

- Sampled at:_ Parameters taken with :

I 
Sample delivered ro cj" _

t Sample CRL #: OTR #: ITR #:

at_.

SAS #:

f Parameters Collected Number of Bottles Bottle Lot Number!
VOA'sI ilr::,::"J:'

I 
Metals

t
I
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1.0 Quality Assurance Manual Identification
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1.1 Document Title: Sierra Environmental Monitoring, Inc Qualify Assurance Manual
1.1.1 Applicable Entity: This Quality Assurance Manual describes the procedures necessary to
maintain compliance with applicable standards and regulations for analytical procedures, field
sampling, and general laboratory and administrative operations conducted at or from the facility
located at 1135 Financial Boulevard, Reno, NV 89502.
l.l.2Effective Date: This Quality Assurance Manual is effective from the date of acceptance of
the responsible parties listed below in section 1.2.

1.2 Quality Assurance Manual Approvals:

Approved By:

Name: John Kobzar Sienature:

Title: President & Operations Manager Date:

Name: John Sehert Sisrature:

Title: Quality Asswance Manager Date:

Name: Lawrence Larrrnanl

Title: Lead Technical Director

Signature:

Date:

I Available at: 1135 Financial Boulevard, Reno, NV 89502 Telephone: 775-g57-2400
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2.0Introduction

r Mining
r Governmental Agencies
r Domestic Water Supply
e Construction

. Utilities
o Manufacturing
r Water and Wastewater Treatment
. Food and Spice Industry

2.1 Company Identification: Sierra Environmental Monitoring, Inc. (Also known as SEM or SEM,
Inc.)

Corporate Offices, Analytical Laboratory, and Field Services:

I 135 Financial Boulevard
Reno, NV 89502

Telephone: 77 5-857 -2400
Facsimile: 775-857-2404
Web Site: sem-analytical.com
General E-Mail Address: sem@sem-analytical.com

2.2 Company Description

Sierra Environmental Monitoring, Inc. is an analytical laboratory providing water, wastewater, waste
and air quality testing. Sierra Environmental Monitoring, Inc. provides a variety of analytical services

to many different industries and individuals. The client list includes but is not limited to the following
categories:

t
I
I
t
I
t
I
I
T

t
T

t
T

T

I
T

I

Sierra Environmental Monitoring, Inc. offers several hundred different types of analyses, Field
sampling services are also available as required. Under Federal contracting rules Sierra
Environmental Monitoring, Inc. is classified as a small business. The Standard Industrial
Classification (SIC) code for our company is 8734.

2.3 Company Mission Statement

The mission of Sierra Environmental Monitoring, Inc. is to protect the environment by offering
quality services that determine levels of hazardous contaminants, at fair prices, in a timely fashion
that contribute to improved health and well being of the public.
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2.4 Company History

Sierra Environmental Monitoring was established in 1974 as a DBA of William F. Pillsbury, Inc.
Consulting Civil Engineers with one full time employee. Initially the laboratory emphasized water
quality analysis for support of operations at the Tahoe Keys surface water treatment facility at South
Lake Tahoe and for support of water and wastewater facilities plans being designed by the parent
engineering company. A second full time employee was added in 1975. Gradually the laboratory
acquired additional business, principally servicing NPDES discharge permits for industry and
publicly owned treatment facilities. As more business developed from Nevada, the laboratory was
moved to Reno, Nevada in 1979. Additional business was acquired through engineering and
hydrological consultants with concomitant increases in staffand equipment. With the mining boom in
Nevada in the late eighties business was developed with the environmental aspect of this industry.
This increase in business necessitated a move to larger facilities in Sparks, Nevada. After five years
residence in a leased building, the company moved to a facility in Reno, Nevada in 1994. In June of
2002 SEM was purchased from Mr. Pillsbury by an investment group, KVM Holdings, Inc., which
includes the Operations Manager, John Kobza, as president of the corporation. The company
cunently employs sixteen full time personnel with twelve analysts and supervisory and four support
personnel.
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Our Mission Statement says that it is the goal of our company "to protect the environment by offering
quality services". The concept of "quality services" most certainly includes arigorous quality assurance

program.

3.1 Quality Assurance Policy Statement.

Sierra Environmental Monitoring, Inc. is dedicated to providing its clients with analytical data that

are scientifically valid, legally defensible, and with precision and accuracy that are known and

documented. Sierra Environmental Monitoring, Inc. employs only those who are qualified both

educationally and attitudinally to strive for this end.

3.2 Purpose

The purpose of this manual is to describe the vehicles employed in our laboratory to maintain a high

level of quality in our worko including the continually changing requirements in analytical

methodology, precision, accuracy, detection levels and services. This manual is an evolving
document, and is subject to review and modification as new methodologies gain approval and new

regulations are implemented.

3.3 Scope

This document applies to the generation of analytical data and the associated support services at

Sierra Environmental Monitoring, [nc. The majority of analytical services provided by SEM to its
clients are for regulatory compliance monitoring as mandated by State and Federal programs.

Consequently, our Quality Assurance Plan has been devised to meet the quality assurance

requirements delineated in the following regulatory programs:

3.3.1 Safe Drinking Water Act (SDWA)
This program establishes quality standards for drinking water and describes how those standards

will be achieved and maintained.
3.3.2 Clean Water Act
This program establishes regulations for surface water quality, including the National Pollution
Discharge Elimination Service (NPDES).
3.3.3 Resource Conservation and Recovery Act (RCRA)
This program encompasses the safe handling and disposal of wastes and the remediation of
polluted disposal sites.
3.3.4 The NationalEnvironmental Laboratory Accreditation Conference ( NELAC )
3.3.5 Other Analytical Services
Analysis to fulfill client ndeds outside regulatory programs.
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3.4 Confidentiality and Data Integrity Policy

Sierra Environmental Monitoring, Inc. has a responsibility to its clients to provide true data to the
best ofour ability. The data generated by the laboratory and reported to clients is impartialto outside
influences and is in no way partial to any individual, entity or governmental agency.

The laboratory also provides analytical services to support various industrial and institutional clients
in their endeavors. These analyses are held to the same strict quality assurance guidelines as those for
regulatory compliance.

The affairs of every client are held in the strictest confidence. Requests for copies of analytical
reports made by parties other than the client are fulfilled only upon obtaining the specific permission
of the client. Client files and supporting dataare kept secure on site at the SEM laboratory and are
not accessible to anyone other than SEM staff. Archived information is held off site at a secure
facility with controlled access. Similarly, electronic media is secure from tampering. Recorded
backups ofthe electronic records are retained at secure locations on and offsite, and can be accessed
only by SEM personnel.

Each member of the SEM staff is dedicated to this policy. The Customer Service and Data Integrity
Policy is presented as figure 3.1 below.
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Figure 3.1 Sierra Environmental Customer Service and Data Integrity Policy

Sierra Environmental Monitoring, Inc.

Customer Service and Data Integrity Policy

Our business requires a team effort and each and every employee is important to the team.

Providing analytical services of superior quality and absolute integrity depends upon:

l. The management of Siena Environmental Monitoring, Inc. being committed to executing the Quality
Assurance Plan and the company mission statement.

Z.Eachstaffmember's commitment to provide service of quality and integrity.
3. Each staff member's skill and knowledge relating to the task they are performing.

Siena Environmental Monitoring, Inc. is committed to supporting the staff in their quest to provide the best

possible analytical services to its clients. To promote this end, SEM offers the following policies:

1. The right ofall laboratory personnel to stop an analytical procedure ifa problem or error is discovered.

There is only one way we do things, and that is to do it right.
2. Promotion of an in-house training program to augment your education and experience and to provide you

with the opportunity to develop the skills necessary to perform your job well.
3. A management "open door" policy to hear any suggestions or complaints without fear of reprisal.

These policies ensure that each employee has the opportunity and the obligation to be an integral part of our

mission to provide analytical services of the highest possible quality'

As an employee of Sierra Environmental'Monitoring, Inc., integrity in your work must be the highest priority.

Service or data quality problems must be brought to the attention of a manager or supervisor for review and

solution, such that we may satisfu our clients' needs. Ignoring a problem or falsifuing data to hide a problem

can not be tolerated, as this would besmirch our reputation and could result in revocation of accreditation or

other grave consequences for the company.

In our efforts to execute our mission, our company employs people of the highest character and personal

integrity. Any staffmember that knowingly deviates from this policy jeopardizes not only his own job and

reputation, but also those of his coworkers and the company, and will be subject to immediate dismissal.

I have read and I understand the information presented above, and I agree to abide by this policy. I further

understand that nothing contained in this policy alters my at-will employment relationship with Sierra

Environmental Monitoring, Inc. as described in the Personnel Practices Manual.

Employee Name:
Signature: Date:

I
I
I
I
I
I
I
T

I
I
t
I
I
I
I
I
I

C:\Documents and Settings\Super G\Desktop\SEM QAP 1l-03-O3-withsignatures.doc



I
I
I
I
I
T

t
I
I
t
I
t
I
I
I
I
I
I
I

Sierra Environmental Monitoring, Inc.

Revision Date: January 3.2003

Document ID: SEM QAP 11-03-
03_withsignatures.doc

Page:7 of 43

4.0 Management and Organization

The objective of a quality assurance plan (QAP) is to describe the systems necessary to insure the
generation ofvalid data. (See 3.2 above) It is the responsibility ofthe SEM ownership and management
to insure that the systems described in the QAP are implemented, and that the staff has adequate
resources to achieve this implementation.

All SEM employees, staff and management, have the universal responsibility to comply with the
principles and practices delineated in the Quality Assurance Plan.

4. I Management Responsibility

4. 1. I Corporation President
4. 1. 1. 1. Responsibility
. Requires Operations Manager and Quality Assurance Manager to implement and

maintain all aspects of the QAP.
o Ensures that the Operations Manager, Quality Assurance Manager and other key

laboratory and support personnel have adequate resources to execute their responsibilities,
both in the implementation of the QAP and in the other aspects of the operations.

r Establish policies and foster a working environment that insulates employees from undue
pressures that might adversely affect the quality of the laboratory operation.

o Provide a safe, healthful, and comfortable working environment that promotes employee
performance and provide adequate resources for execution of analyical procedures
according to approved methodology and standard operating procedures.

4.1.1.2. Authority
. Ownership.

4.1 .2. Laboratory Operations Manager
4.1.2.1. Responsibility
r Require all directors, managers, and staff to comply with the QAP.
r Make certain directors, managers, and staff have adequate resources to achieve

compliance.
. Assign staffto tasks as required by workload and assign replacements in case ofabsence

of managers or staff.
o Nominate replacements in case of the absence of managers.
4.1.2.2. Authority
Authority to council and terminate employees for dishonesty, unacceptable performance, non-
compliance with the QAP, or unsafe work practices.
o Authority is granted from the President of Sierra Environmental Monitoring, Inc.
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4.1.3. Quality Assurance Manager
4.1.3.1. Responsibility
r Responsible for devising the QAP and implementing its various aspects in the laboratory.
r Responsible for monitoring and assessing compliance of the laboratory with the

requirements of the QAP.
. Carry out audits and inspections to assess compliance with the QAP and established

laboratory SOP's.
r Maintain a document control system containing current SOP's utilized by SEM, Inc.
r Maintain the accreditation and certifications for the laboratory.
. Review performance evaluation studies submitted for maintenance of certifications or for

client quality assurance requirements.
r Investigate all inquiries about data quality and implement corrective action when

required.
o Nominate a replacement in case of the absence of the Quality Assurance Manager.
4.1.3.2. Authority
. The Quality Assurance Manager has the authority to stop or change any analytical

procedure to insure that data quality is maintained.
r Authority to council employees for dishonesty, unacceptable performance, non-

compliance with the QAP, or unsafe work practices.

r Authority is granted from the President of SEM.
4.1.4. Lead Technical Director and Department Supervisors

4.1.4.1. Responsibility
r Make certain that staff under supervision understand and utilize laboratory SOP's
r Prioritize work assignments.
. Conduct client contact concerning technical aspects ofprojects.
. Review analytical data and validate or assign staff for data validation
4.1.4.2, Authority
o Authority to conduct client contact and to remediate complaints.
o Authority to council employees for unacceptable performance, non-compliance with

the QAP, or unsafe work practices.
r Authority is granted from the Operations Manager.
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4 .2 Or ganizational Chart

Quality Assurance Manager Operations Manager

Lead Technical Director

Department Supervisors

StaffChemists

Laboratory Technicians

5.0 Personnel

5.1 General Requirements for Laboratory Staff

Every staff member must have attained a combination of experience and education commensurate
with their posting in the SEM organization, and they must demonstrate an adequate knowledge of
the tasks to which they are assigned. All personnel shall be responsible for complying with ail
aspects of the QAP for which pertain to their assignment.

5.2 Education, Experience, and Training.

5.2.1 Minimal levels of qualifications, including education and experience, are established for
all positions in the laboratory to insure capability and competence, and to meet established
standards.

5.2.1.1. The Operations Manager shall have a minimum of an advanced degree in a physical
or life science and five years of supervisory experience in environmental analysis, oi a
Bachelor's degree in a physical or life science and ten years experience in environmental
analysis and five years supervisory experience in environmental analysis.
5 '2.1 .2. The Quality Assurance Manager shall have a minimum of an advanced degree in a
physical or life science, with a minimum of 20 semester hours of chemistry and l0 semester
hours of mathematics. Additionally the Quality Assurance Manager shall have a minimum
of five years analytical or supervisory experience in environmental analysis. Alternatively,
he/she may have a Bachelor's degree in a physical or life science with a minimum of Z0
semester hours in chemistry and l0 semester hours of mathematics and ten years experience
in environmental analysis and five years supervisory experience in environmental analysis.
5.2.1 .3. Chemists with responsibility as department supervisors or lead technical director
shall have a minimum of a Bachelor's degree in a physical or life science and a minimum of
five years experience in environmental analysis. Alternatively, they may have a minimum
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of 90 semester hours at an accredited college or university and ten years experience in the

analytical field.
5.2.1.4. StaffChemists shall have a minimum of a Bachelor's degree in a physical or life
science or a minimum of 90 semester hours at an accredited college or university and five
years experience in the analytical field.
5.2.I.5. Laboratory technicians shall have a minimum of an Associate degree in a physical

or life science or a minimum of one year of college level chemistry and adequate

mathematical skills.
5.2.2. Alltechnical staff receive training in the basic laboratory skills and are required to read

and understand laboratory SOP's describing these tasks. Records of this training and an

initialed chart of SOP's assigned and read are maintained in the employee's training file.
5.2.3. To insure initial proficiency in a particular analytical procedure, each analyst is required

to perform an initial demonstration of capability (IDC). The IDC is conducted according to the

wriffen standard operating procedure for this process.

5.2.4.To insure that training is kept current the following documentation will be maintained in

each employee's training file.
5.2.4.1. Evidence that the employee has read, understood, and agrees to abide by all aspects

of the SEM Quality Assurance Plan.
5.2.4.2. Evidence of any training courses or workshops on instruments, analytical
techniques, or laboratory procedures and concepts.

5.2.4.3. Evidence that each employee has read, understands and has agreed to perform the

current revision ofthe standard operating procedure(s) (SOP's) for the tasks assigned.

5.2.4.4. Evidence of continuing technical proficiency as demonstrated by performing one of
the following at least once per year:

o Method detection limit (MDL) study proving method detection limit.
r At least four consecutive laboratory control samples with acceptable performance.
r Successful analysis of four performance evaluation samples within the past year.

5.3 Personnel Training Records

Records which document qualifications, training, understanding SOP's, and performance on

particular analyses will be maintained in a training file for each employee. The Metals
Department Supervisor and Lead Technical Director have the responsibility of maintaining these

records.

5.4 Current Personnel

A listing of the cunent SEM staff with brief personal vitae is presented in Appendix III
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6.1 Description of Laboratory Facilities

The facility consists of a reception and receiving area, offices for laboratory management and
staff chemists, a main laboratory for wet chemistry, a metals analysis area) a separate microbi-
ology laboratory, a sample storage room, a supplies storage room, and rooms for sample prepara-
tion. There are approximately 6,000 square feet of floor space in which to conduct business with
approximately three quarters dedicated to production. The building was constructed to house an
analytical laboratory with adequate HVAC, fume hoods, electrical, and plumbing capacity.

6.2 Working Environment

As delineated in section 4.1 above, the company president is responsible for ensuring an adequate
working environment that includes the following aspects:

6.2.1Laboratory working areas and associated electrical, HVAC, and plumbing are adequate
to facilitate proper performance of analyses.
6.2.2.The environment in which these analyses are conducted shall not invalidate the results
or otherwise adversely affect the outcome of the procedures.
6.2.3. The laboratory work areas will comply with relevant health and safety requirements, and
in no way will the facility compromise an employee's health and safety. This topic is
addressed in detail in the SEM Written Workplace Safety Program.

6.3 Work Areas

6.3.1 In the laboratory there are effective separations of work areas that may be incompatible.
6.3.2.The importance of good housekeeping is instilled in every staff member.
6.3.3. Work areas shall be available to conduct business in a safe and effective manner. Work
areas include the following:

6.3.3.1. Access and entryways to the laboratory.
6.3.3.2. Sample receiving area.
6.3.3.3. Sample storage area.
6.6.3 .4. Sample preparation areas.
6.3.3.5. Analysis areas.
6.3.3.6. Reagent storage areas.
6.3.3.7 . Data handling and records storage areas.
6.3.3.8. Waste collection and storage areas.
6.3.3.9. Microbiological Analysis Area
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6.4 Security

The laboratory building is secured with lock and key, and there is a continuously monitored

security and fire detection system. Only SEM personnel and a bonded janitorial service have

access to the facilities. All visitors to areas 6.3.3.3 through 6.3.3.9, as listed above, must sign in

the visitor log.

6.5 Facility Site Map and Floor Plan

On the following pages are the Site Plan (figure 6.1) and the facility floor plan (figure 6.2).
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Figure 6.1 Sierra Environmental Monitoring, Inc. Site Plan
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Figure 6.2 Sierra EnvironmentalMonitoring, Inc. Facility Floor Plan
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7.1.1 . Internal Audits
The quality assurance plan is effective only if staff and management are committed to
executing every detail of the plan. In order to assess continued compliance with the plan and
identify any areas where the plan may be inadequate, the Quality Assurance Manager shall
perform annual internal audits as described in the Internal Audit SOP. These audits are
conducted by the quality assurance manager or his designee(s). To the greatest extent possible,
the auditor shall be independent of the section or activity being audited. If the audit discovers
elrors in the laboratory's calibrations or testing results, immediate corrective action will be
taken, and affected client(s) will be notified.
7.l.2.External Audits
External audits are conducted, typically on a bi-annual basis by accrediting authorities, for
example the California Department of Health Services, Environmental Laboratory
Accreditation Program, and the Nevada Division of Environmental Protection. Bureau of
Licensure and Certification. Clients also conduct audits in order to verifu compliance with
their own quality control requirements and contract specifications.
7. 1.3. Performance Audits
SEM demonstrates its analytical performance by implementing several kinds of assessment.
Examples of these performance audits are:

7.1.3.1. Internal quality control procedures, including, but not limited to the QC
requirements mandated in particular analytical methods. When ever possible, statistical
analyses are used by the laboratory personnel to evaluate data generated and the reliability
of the analytical procedure. Control samples are routinely analyzed, and the results'are
captured and plotted on control charts by the SEM LIMS.
7 .l .3.2. Participation in proficiency testing programs as mandated by State accreditation
authorities. SEM participates in the following performance evaluation programs:
. USEPA water Supply (ws), semi-annual as supplied by a qualified vendor
. USEPA Water Pollution (WP), semi-annual as supplied by a qualified vendor
o Califomia DHS ELAP Microbiology Study, semi-annual as supplied by a qualified

vendor.
r Nevada BLC Microbiology Study, semi-annual, as supplied by a qualified vendor
. California DHS ELAP RCRA performance evaluation program as supplied by a

qualified vendor.
r AOAC proficiency testing program for bacteriological contaminants in food.
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7.1.3.3. Replicate analysis using the same method or a confirmatory method.

7.1.3.4. When necessary, retesting of retained samples within allowed holding time.

7 .1.3.5. Whenever possible, calculated checks of data accuracy are incorporated in to the

audit process. An example of this is the ion balance calculation comparing the totals of
anions and cations in samples where a complete analysis of anions and cations has been

accomplished. An example of ion balance calculations is given in the appendix to this docu-

ment. Other comparisons include relative values of different Nitrogen species, or the

relationship among Biochemical Oxygen Demand (BOD), Carbonaceous BOD, and

chemical oxygen demand (COD) or the relationship between total Phosphorous and ortho-
phosphate.

7.2 Audit Review and Corrective Actions

All audit and review findings and any corrective actions that arise from them are documented

according to the SEM SOP for Corrective Actions. The SEM LIMS is capable of recalling an

audit trail to track any changes made to data that has been entered into the LIMS. The laboratory

management is charged with the responsibility to discharge corrective actions in a timely manner.

7.3 Reports to Management

7.3.1 Amonthly activity report prepared by the Quality Assurance Manager and his
designee(s) is provided to the Operations Manager. The monthly activity report addresses the

following topics:
7.3.1.1Non-conformance with the QAP or SOP's.

7 .3.1.2 Non-conformance with quality assurance goals and any corrective actions taken.

. 7 .3.1.3 A summary on uncompleted projects.

7.3.1.4 A temperature monitoring summary noting any deviations from desired range.

7 .3.1.5 A balance calibration summary noting any deviations from performance criteria.

7.3.1.6 A pipet calibration summary noting and deviations and adjustments.

7 .3.2 An annual quality assurance report will be prepared by the Quality Assurance Manager

and his designees to assess and verifu the following functions.
7.3.2.1Annual revision of the Quality Assurance Manual.
7 .3.2.2 Status of SOP's and revisions to SOP's performed.
7 .3.2.2Intemal quality assurance audit.

7 .3.2.3 Summary of non-conforrnances and corrective actions.
7 .3.2.4 Summary of instrument maintenance and calibration.
7.3.2.5 Summary of temperature monitoring, excursions, and refrigerator maintenance.

7.3.2.6 Reagent water quality checks.
7 .3.2.7 Sample container contamination checks.

7 .3.2.8 Performance evaluation results.
7 .3.2.9 External Audits.
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Percent Recovery : (SSR - SR) x 100

SA

Relative Percent Difference = (Ml - M2) x 100
(Ml + M2)/2
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Ml : Measurement I
M2: Measurement 2.

7.4 Quality Assurance Concepts.

Quality assurance is a collection of concepts and procedures which, when successfully
implemented, insure that analytical data issued by the laboratory is reliable, defendable, and is
valuable to the end user. There are five principle concepts of laboratory quality control, and they
are identified as the followins:

7.4.1 Accuracy
Accuracy is defined as the degree to which the analytical measurement reflects the true
concentration of the constituent of interest in the sample. Accuracy is determined through trryo
distinct methods.

7 .4.1.1 Analysis of known standard materials with known values. These are obtained from
commercial sources or from the NIST, and analyzed. The analytical result is compared to
the known true value and the comparison expressed as a percent difference.

Percent Difference : TV - MV x 100 TV : True Value (from standards source.;
(TV+MV)/2 MV: Measured Value (from Laboratory)

7.4.1.2 Accuracy is determined by analysis of matrix spike samples and calculation of the
percent rscovery of the known spike from the sample. The result is expressed as a percent
of the spike recovered from the sample.

SSR: Spiked Sample Result
SR : Sample Result
SA : Spike Added

7.4.2 Precision
Precision is defined as the measure of mutual agreement among individual measurements of
the same sample by the same method. Precision can be expressed as the relative percent
difference between duplicate measurements of the same sample.

Precision may also be expressed as the standard deviation of a data set when a sufficient
number of replicate analyses on one sample have been accomplished.
7.4.3 Completeness
Completeness is the percentage of results that are supported by acceptable qualiry assurance
data and are usable by the client. The performance of the laboratory is principally, but not
exclusively, responsible for the degree of completeness achieved. Also important in achieving
completeness is the performance of those involved in the sampling process and the
transportation and handling of samples before they are received at the laboratory. This
performance is assisted by instruction from SEM to field agents on proper sampling,
preservation, and shipping protocols.
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7.4.4 Representativeness
Representativeness is the degree to which the sample received at the laboratory represents the

condition existing at the sampling site in the field. For most environmental analyses this

quality is an objective to be achieved rather than a measurement which can be expressed in
mathematical terms. SEM aids its clients in achieving representativeness through instruction

on sampling techniques and pre-project conferences in which project goals are discussed.

7.4.5 Comparability
Comparability is the degree to which replicate analyses of the same sample carried out over

time compare to one another. This quality is important to insure the success of long term

monitoring projects and easy identification of trends in concentration. SEM strives to achieve

comparability by utilizing approved analytical methods and by training the laboratory staff to

follow written laboratory SOP's. Additionally, SEM advises clients on the importance of
proper and consistent sampling and shipping procedures. SEM also insures comparability by

utilizing a consistent policy in reported units of measure and by utilizing a standard report

format.

7.5 Quality Control Procedures

The following general quality control principles are utilized, wherever applicable, for all analyses

performed at SEM. The manner in which they are implemented depends upon the particular

analysis. A listing of quality controlprocedures appears in table 7.1 below. Not all types of
quality control procedures are applicable to all analyses. As an aid to understanding quality
control procedures, we can separate them into two categories:

7.5.1 Essential Quality Control Procedures

Essential quality control procedures are those which are considered essential in data

defensibility. These procedures prove analytical method performance and reveal'method
performance failure. They include calibration, calibration verification, analysis of blanks, and

analysis of laboratory control standards. Essential quality control procedures also include

adherence to all aspects of SOP's. If there is a failure in any of these processes, the analysis

must be repeated. If a re-analysis is not possible, the client must be contacted and advised of
the failure. Options for re-sampling and re-analysis or reporting of flawed data with
appropriate caveats shall be discussed.
7.5.2 Non-Essential Quality Control Procedures.
These are quality control procedures that apply to particular samples, and do not reflect upon

the method performance in general. These procedures include replicate analyses and spike

recoveries. If these criteria are not met, and the analyst(s) showed due diligence in
investigating and attempting to correct the discrepancy, the data may be reported to the client
with appropriate data flag(s) and explanation. See Appendix I for the standard set of data flags

utilized by SEM to qualifo reported data.
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7.6Data Validation

Prior to release to clientele data are subject to a series ofvalidation steps to assure that laboratory
and administrative procedures have been conducted correctly. These validation procedures are
carried out by someone other that the person who conducted the original task, and they include
the following:

7.6,1Yalidation that data entry is correct, including proper number of decimal places,
significant figures, and units of measure.
7.6.2Yalidation that information associated with the analysis is entered into the LIMS,
including analyst name and analysis date.
7.6.3 Validating that all quality control information associated with the data entries is
complete and meets quality control criteria.
7 .6.4 After data validation as described in 7 .6.1through 7.6.3 above, and prior to reporting,
reports are reviewed by a project manager, when one has been assigned, and by a signatory, to
determine agreement with historic trends and to determine if the data are reasonable given our
knowledge of the project.
7.6.5 Reports are reviewed by a signatory for comparative relationships among the various
analytical parameters including the following:

7 .6.5.1 Ion balance calculations have been accomplished and meet criteria per the SOP for
Hardness and Ion Balance Calculations.
7.6.5.2 Relationship between TDS by evaporation and calculated TDS is reasonable.
7.6.5.3 Relationship among Nitrogen parameters is chemically feasible. Total Nitrogen
calculated and rounded according to the SOP for Calculations and Data Expression
7 .6.5.4 Relationship among BoDs, cBoD, and coD is chemically feasible.
7.6.5.5 Relationship between suspended and volatile solids or dissolved and volatile solids
is feasible.
7.6.5.6 Relationship between forms of alkalinity and pH are feasible as outlined in the SOP
on Alkalinity.
7.6.5.7 Relationship between reported concentrations of metal(s) in different oxidation
states is feasible. For instance Total Iron. Ferrous Iron.
7 .6.5.8 Any other comparative relationship that can be identified in the data set.
7 .6.5.9 Quality control information as calculated by the LIMS is reviewed and checked for
compliance with control limits.

7.6.6 When these checks have been accomplished and the criteria have been met, the report of
data is signed by one of the following personnel. Examples of their signatures are presented in
section 1.0 of this document.

7.6.6.1 John Kobza, Operations Manager
7.6.6.2 John Seher, Quality Assurance Manager
7.6.6.3 Lawrence Layman, Lead Technical Director
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Table 7.1 List of Quality Control Procedures Utilized by SEM, Inc'

Abbre-
viation

Full Name of Procedure Purpose ofProcedure

INS Internal Standard Reference standard intemal to analysis of unknown.

CAL Instrument Calibration Calibrate instrument prior to analysis.

ICV Initial Calibration
Verification

Known sample analyzed to prove calibration before analysis of
unknowns.

CCV Continuing Calibration
Verification

Known sample analyzedto prove calibration at set intervals

during the analytical process.

CCB Continuing Calibration
Blank

Blank sample analyzedto prove calibration atzero analyte

concentration during the analytical process. A sterility check can

be considered to be a CCB.

ICB Initial Calibration Blank Blank sample analyzedto prove calibration atzero analyte

concentration before analysis of unknowns. A start sterility
check can be considered to be an ICB.

LC Linearity Check A standard above the calibration range that is analyzed to prove

linearity of the calibration above the highest standard.

IDL Instrument Detection Limit Lowest level at which an instrument can detect an analyte at a

statistically proven confidence level.

MDL Method Detection Limit Lowest level at which an entire analytical system can detect an

analyte at a statistically proven confidence level.

RDL Reporting Detection Limit Established reporting limit for an analyte. May be set higher

than MDL to allow for variance in performance of analytical

system.

MS Matrix Spike Known amount of analyte added to a sample to prove
performance of analytical system on that sample and to
demonstrate the presence or absence of matrix effects.

MSD Matrix Spike Duplicate Known amount of analyte added to a sample to prove

performance of analytical system on that sample and to
demonstrate the presence or absence of matrix effects.

LCS Laboratory Control Sample Known sample derived from a source independent of that used

for svstem calibration. LCS is used to assess the accuracy of the
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analytical system. A microbiological positive control is an LCS.

Abbre
viation

Full Name of Procedure Purpose ofProcedure

LCSD Laboratory Control Sample
Duplicate

Known sample derived from a source
for system calibration. LCSD is used
the analytical system.

independent of that used
to assess the accuracy of

BS or

LFB

Blank Spike or Laboratory
Fortified Blank

Known amount of analyte added to a blank. Used to check
calibration or assess system performance.

BSD or
LFBD

Blank Spike Duplicate or
LFB Duplicate

Known amount of analyte added to a blank. Used to check
calibration or assess system performance.

Dup Duplicate Duplicate sample analyzed to assess precision.

Spike Spike Used to determine recovery of known amount of analyte.

Unk Unknown Sample of unknown
reported to client.

analyte concentration to be analyzed and

Blank Blank Sample known to contain none of the analyte of interest. May be
reagent water. A sterility check is in effect an analytical blank.

Dig
Blank

Digestion Blank Blank sample carried through a digestion process to determine if
contamination is being introduced during that process.

Ex
Blank

Extraction Blank Blank sample carried through an extraction process to determine
if contamination is being introduced during that process.

Ex Dup Extraction Duplicate Duplicate extraction carried
introduced by the extraction
matrix non-homogeneity.

out to determine variability
process. May be a consequence on

Dig
Dup

Digestion Duplicate Duplicate digestion carried out to determine variability
introduced by the digestion process. High variability may be a
consequence of matrix non-homogeneity.
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8.0 Equipment and Reference Materials

8.1 General Requirements

8.1.1 The laboratory shall be furnished at all times with equipment and reference materials

required for the correct performance of all procedures for which the laboratory is accredited. A
comprehensive list of equipment utilized at Sierra Environmental Monitoring, Inc. is presented

in Appendix II.
8.1.2 Records will be maintained for each major item of equipment concerning its

performance.

8.2 Equipment Maintenance

8.2.1 All equipment is inspected, maintained, and serviced according to a schedule for each

unit that is commensurate with the importance and ruggedness of that item. Specific routine

maintenance procedures for equipment that is utilized directly in an analytical procedure is

outlined in section 9 of each analysis SOP and in SOP's for use of specific pieces of
equipment.
8.2.2 Conective action for equipment malfunctions is outlined in the analysis SOP's or in the

equipment SOP's
8.2.3 Records will be maintained for each routine and non-routine maintenance or repair

performed on each major piece of equipment. Records shall include at a minimum:
8.2.3.1The manufacturer, model, serialnumber and lab identification of the instrument.

8.2.3.2 The date of maintenance or repair and the identity of the analyst or service

technician who performed the task.

8.2.3.3 The symptoms of malfunction and, if known, the cause of the malfunction.
8.2.3.4 The repair, replacement or adjustment performed to correct the malfunction.

8.3 Reference Equipment

SEM, Inc. maintains a set of equipment and standards that are used for calibration of measuring

devices only, and are not to be utilized in routine analysis. Reference equipment or reference

standards are obtained from, or are calibrated by, an entity that can provide NIST traceability.
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9.0 Measurement Traceability and Calibration

9.1 General Requirements

SEM, Inc. shall maintain a program for calibration and verification of its analytical systems.
Every measurement operation and each piece of test equipment utilized in analysis are calibrated
or otherwise verified before being put into service.

9 .2 Calibr ati on Traceabi I ity
The program of calibration and verification is devised such that standards and calibrations are
traceable to NIST or other recognized authority. This applies to calibrations conducted by SEM
personnel, and to calibrations conducted by persons or entities external to the laboratory.

9.2.1 Documentation of Standards.
The laboratory maintains records for all purchased standards, including, if available, a
manufacturers certificate of analysis, the date of receipt, and the expiration date for the
standard.
9.2.2Labeling of Standards and Reagents
Bottles containing standards and reagents are clearly labeled as to the contents, the
concentration of analye(s), the date of preparation, and the expiration date, and the identity of
the person preparing the standard.
9.2.3 Records of Standard and Reagent Preparation
Records are maintained detailing the preparation of standards and reagents. These preparations
may be dilution of a commercially prepared standard solution or preparation from reagent
chemicals. The information captured includes the standard or reagent identity, the
concentration of analyte(s), the preparation date and expiration date, the name of the preparer,
the source(s) of materials used, including lot numbers, and reference to any procedures used to
measure or verifii the concentration of analyte(s). These records are maintained in a
computerized database, and are backed up on CD-ROM. Section 10 of all SOP's, when
applicable, contains prompts to remind analysts to record the preparation of standards and
reagents.

9.3 Calibration

Calibration of all analytical systems is documented in such a manner as to be easily understood
by the analyst and anyone auditing the system. Documentation is adequate to allow
reconstruction of the calibration process. Detailed instructions for calibration associated with
particular analyses are contained in sections 10, I l, and t2 in the SOP for that analysis.

9.3. I Reference Standards
These are the standards that are utilized for calibration of measuring devices in the laboratory.
Examples are sets of standard weights and certified thermometers. These items are reserved
for calibration purposes, and not utilized for routine analytical procedures.
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9.3.2 Support Equipment Calibration Verifi cations

This category of equipment includes such devices as the balances, mechanical pipettors and

dispensing devices, ovens, refrigerators, and incubators. Logs of the performance of these

items are maintained, and any adjustments or repairs are recorded.

9.3.2.1Analytical balance is checked for calibration daily before use. This activity is
described in an SOP for operation of this apparatus'

9.3.2.2 Refrigerators are monitored daily for conect temperature

9.3.2.2Incubators and water baths for bacteriological use are monitored twice daily for
correct temPerature.
9.3.2.3 Mechanical pipettors are checked daily for calibration, with a comprehensive
calibration check monthly. This activity is described in an SOP for calibration and

maintenance of these items.

9.3.2.4 Autoclave sterilization temperatures are verified by chart recording of the

temperature of every run. Spore strips are utilized monthly to confirm sterilization, and the

timer is checked quarterly against an external standard.

9.3.3 Instrument Calibrations
Instruments are calibrated against known standards prior to conducting analyses as prescribed

in the SOP for that particular analysis. Whenever possible standard materials are traceable to

NIST standards. Records of calibration are maintained with the records of the analytical

results.
9.3.3.1 Where the published method on which the SOP is based prescribes a calibration
scheme, the calibration outlined in the SOP is at least as rigorous as that in the published

method.
9.3.3.2 For published methods where no particular calibration scheme is dictated, the

calibration scheme is adequate to prove linearity. A linear regression analysis is utilized to
assess linearity, with a minimum correlation coefficient of 0.995.

9.3.4 Calibration Verification
9.3.4.1 Initial Calibration Verification.
After a calibration scheme is completed, it is verified against known standards and blanks

before analysis of unknowns commences. The acceptance criterion for initial calibration
verification (ICV) and initial calibration blank (ICB) is prescribed in the SOP for that

analysis, and is at least as stringent as the criterion given in the published method.

9.3.4.2 Continuing Calibration Verification
Throughout the conduct of an analysis, the calibration scheme is verified against known

standards and blanks. (CCV and CCB) These standards are analyzed at a frequency not

greater than prescribed in the published method. If there is no published criterion for CCV
and CCB frequency, these verification standards are included at a frequency of every ten

samples. The acceptance criterion for CCV and CCB samples is prescribed in the SOP for
that analysis, and is at least as stringent as the criterion given in the published method.

Only those results bracketed by successful CCV and CCB analyses may be reported. An
exception to this rule is that results may be reported if they are less than detection limit and

the CCB samples are satisfactory, but the CCV sample(s) are high, indicating a high bias in

the analytical scheme. If a CCV or CCB fails, and a second CCV or CCB also fails, a new

calibration must be initiated and confirmed before analysis can proceed further.
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l0.l Test Method Documentation

SEM, Inc. maintains a library of test method manuals published by recognized authorities in the

environmental analytical field. See section 16.0 of this document for a list of references utilized
by SEM in preparation of this document and in preparation of our laboratory standard operating
procedures (SOP's). Additionally, SEM maintains a set of SOP's detailing the essential

operations in the laboratory that have a bearing on the validity of analytical results. This set of
SOP's is devised and maintained according to the criteria set forth in the NELAC standards,

section 5.10. A listing of the tests conducted at SEM and the published methods on which they

are based is presented in Appendix VI.

10.1.1 Non-Standard Test Methods. The use of non-standard test methods is not encouraged,

however they may be employed in special cases such as difficult sample matrix or a special

request from the client. When data generated with non-standard analytical methods is reported,

the data is flagged and a methodology description or citation is included with the analysis
report to indicate clearly that a non-standard method was utilized and that the result would not
be acceptable for compliance monitoring.

10.2 Initial Demonstration of Capability

Before conducting an analysis for reporting to clientele, SEM performs an initial demonstration
of capability for that method. This process proves that the procedure is capable of producing

accurate and reliable results that can be defended. The method verification process is as

prescribed in the NELAC standards, Chapter 5, section 5.10 and Chapter 5, appendix C. This
initial demonstration of capability is to be accomplished initially by the lead analyst for that

method, and then by any other analysts who will be conducting the method.

I 0.3 Method Certification

When a method is proven viable, a blind performance evaluation sample is obtained from a
qualified vendor, analyzed, and the results reported to the appropriate accrediting agencies. When

SEM receives accreditation for the analyte and method from the accrediting agency, the method
may be used to produce analytical results for reporting to clients.

I 0.3. 1 Continuing Certification
SEM, Inc. obtains, analyzes, and submits results of performance evaluation samples on a semi-

annual basis as required by accreditation authorities.
10.3.2 State Certificates
As a result of the activities described in 10.2 and 10.3 above, SEM, Inc. is granted

accreditation from appropriate agencies in Califomiao Nevada, and Hawaii states for reporting
analytical data to satisfu requirements of their regulatory programs. These certificates and lists
of accredited parameters are illustrated in Appendix V"

C:\Documents and Settings\Super C\Desktop\SEM QAP 11-03-03-withsignatures.doc

I
t
t
I
I
I
I
I
I
t
I
I
t
t
t
I



I
I
I
T

I
I
I
I
I
I
t
I
t
I
I
I
I
I
T

Sierra Environmental Monitoring, Inc.

Revision Date: Januarv 3. 2003

Document ID: SEM QAP I l-03-
03_withsi gnatures.doc

Page:27 of 43

11.0 Sample Handling

11.1 Sample Tracking

The laboratory maintains a LIMS system that assigns a unique identification to each sample. The
identification number is coded to include the year and month of receipt, and an assigned serial
number beginning at 0001 for each month.

I 1.1.I This laboratory identification code remains unequivocally linked with the SEM field
identification code or client's identification for the sample.
11.1.2 The laboratory identification code is placed on the container as a durable label.
I L 1.3 The laboratory identification code is maintained in the LIMS such that the sample can
be linked with other activities recorded in the LIMS that relate to quality assurance for that
sample.
11.1.4 The laboratory identification code is unequivocally linked with the list of analytical
parameters requested by the client. This linkage is maintained in the LIMS.
I 1.1.5 A Standard Operating Procedure for Sample Acceptance and Log In details the process
of capture and assignment of the sample identification.

I1.2 Sample Acceptance

SEM, Inc. has set forth a written policy for acceptance of samples for analysis at the laboratory.
This policy is presented in the SOP for Sample Acceptance and Log In. The sample acceptance

-policy encompasses applicable rules and regulations of accreditation authorities.

11.3 Sample Receipt Protocol

SEM, Inc. has in place a written protocol for sample receipt. The activities outlined in I l.l above
are executed. This protocol is presented in the SOP for Sample Acceptance and Log In. A chain
of custody (COC) form is utilized to capture sample information and document transfers of
sample custody. An example of the chain of custody form is presented in Appendix VII.

I 1.4 Sample Storage Conditions

SEM, Inc. maintains appropriate facilities for sample storage. These facilities are operated in such
a fashion as to avoid deterioration of, contamination of, damage to, or tampering with samples
during storage, preparation, and analysis. When samples are required to be stored under specified
environmental conditions for the benefit of particular constituents, those conditions are
maintained, monitored, and recorded.

I I .4. 1 Samples that require low temperature shall be stored under refrigeratio n at 4 oC. 2 oC.

I 1.4.2 Samples, extracts, digestates, leachates, and other sample derivatives, which may be
used in an analysis, are stored away from any potential sources of contamination. Samples are
stored in such a manner as to prevent cross contamination.
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11.4.3 Samples for microbiological examination are stored in an area separate from the other

areas of the laboratory.
I 1.5 Field Sampling

Sierra Environmental Monitoring, Inc. can provide field collection services when desired. The

importance of representative sampling to the reliability of the final analytical result is well
understood by the personnel. When the laboratory is requested to perform the sampling, site

selection is based on reconnaissance of the general area to determine representativeness of the

sample site and to ascertain other sources that may affect the site. A set of standard operating
procedures has been devised to address the various types of field sampling.

I 1.6 Sample Containers and Preservatives

Sample containers appropriate to the requested analytical parameters and sample type can be

supplied by the laboratory. SEM follows the guidelines listed in 40 CFR 136.3 and in "Standard

Methods for the Examination of Water and Wastewater", 19fr ed. for appropriate sample

containers and preservation. Sample bottles used for bacteria evaluation are obtained from the

supplier previously sterilized. Every sample container supplied by the laboratory has an SEM
label attached. The label is to be completed by the party performing the sampling. A list of the

recommended sample containers and preservatives, volume guidelines and holding times is
presented in Appendix VI. It is the responsibility of the project manager to coordinate supply of
appropriate sample bottles, preservation, shipping containers, and shipment of samples to the

laboratory.

I 1.7 Sample Disposal

Samples are disposed in an environmentally responsible manner, and in compliance with
applicable regulations.

ll.7 .l Samples, extracts, and digestates that qualiff as a RCRA waste either are returned to

the client or are handled by a qualified waste disposal contractor.
11.7 .2 Acid and base preserved samples that are not otherwise hazardous or toxic are

neutralized on site and removed by a liquid waste hauler.

ll.7 .3 Samples that are not preserved and do not contain levels of regulated constituents that
would disqualifu them are discharged to the sanitary sewer and thence to the POTW.
11.7.4 Bacteriological materials that have been incubated are autoclaved prior to disposal, as

are materials that are known to be highly contaminated with pathogenic organisms.

ll.7 .5 All SOP's for analyses in which waste is generated contain specific instructions
concerning the disposal of waste and the disposition of recyclable materials.

I 1.8 Subcontrabting

Under some circumstances samples are subcontracted to other qualified analyical laboratories in
order to provide complete service to our clients. Typically subcontracting is necessary for
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analyses that SEM is not equipped or otherwise not qualified to perform.

I1.8.1 SEM will always advise its client of the necessity to sub-contract any portion of a
project to another party.
I 1.8.2 When analyses are subcontracted, the samples are transferred in such as manner as to
maintain chain of custody. See COC form in Appendix VII.
I 1.8.3 When subcontracted analyses are'reported to the client, the original report from the sub-
contractor is included. SEM does not report results from other laboratories on its own
laboratory analysis report form. The SEM report will reference the sub-contractor's report for
those particular results.
I 1.8.4 Subcontractors are selected according to their capabilities, and are evaluated according
to their Quality Assurance Plan, reporting format, turn around time, and reputation.

12.0 Records

A records keeping system is maintained to comply with all known regulations that apply to
environmental analyses. The system can produce true records that can document the laboratory
operations. The records include original measurements, associated calibrations, calculated data, and
reports of analyses.

12.1 Records Keeping System

A records keeping system is maintained such that SEM will be able to review or reconstruct with
adequate certainty any procedure that was conducted in the laboratory that affected the outcome
of an analysis. The records include, but are not limited to the following topics:

l2.l.l Identity of the personnel conducting procedures
12.1.2 The types of laboratory facilities, equipment, reagents, standards, or test methods
utilized in the analytical process.
12.1.3 Administrative or support activities such as sample receipt, data validation, and report
approval that were involved.

12.2 Records Keeping Policy

In order to promote effective use of records and guarantee their usefulness, the following policies
shall be executed:

12.2.1The records keeping system shall facilitate the retrieval of archived records and
working files.
12.2.2 Records entries are signed or initialed by the parry responsible for the activity.
12.2.3 All data not collected or printed by automated systems is recorded on worksheets in a
clear, legible, and concise manner in permanent ink.
12.2.4 Record entries are never to be obliterated or otherwise made illegible. Errors are to be
corrected by drawing one line through the error and initialing. The corrected value is added
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12.3 Paper Records Management and Storage.

12.3.1 Records and reports are stored at a safe, secure location, and are held in confidence. No t
person or entity has access to the records without permission of the client or a court order.
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12.3.2 All records that may have an effect on the outcome of an analytical procedure are held
for a minimum of five years. Records stored on electronic medium are supported by the
hardware and software necessary for retrieval.
12.3.3 Access to archived information is recorded in an access log. Archived records are
protected against loss due to fire, theft, vandalism, and environmental degradation in a secure

off-site location.

12.4 Elechonic Records Management and Storage

When computers or other electronic systems are used for data capture, processing, storage, or
reporting, or for support activities, these electronic records are kept secure. To insure this
security, SEM makes certain that:

lz.4.lComputer software is adequate for the task, is documented, and can be restored or
replaced in case of loss.
12.4.2 Computers, or other electronic equipment, are capable of executing their role in
retrieval ofthe electronic data.
12.4.3 Records that are stored on electronic medium have either hard copy or read only back
up copies, and these back ups are held in safe, secure locations, just as for paper records as

described in 12.3.3 above.
12.4.4 Electronic records are held in confidence, just as for paper records as described in
12.3.1 above.
12.4.5 Records will be maintained accordins to the SEM SOP for Maintenance of Electronic
Data.

12.5 Sample Handling Records

Records of allprocedures to which a sample is subjected while in the custody of SEM shall be
maintained. These records shall describe:

12.5.1Sample receipt, identification, receipt, and log in.
12.5.2 Sample preservation and compliance with required holding time.
12.5.3 Sample tracking records, including shipping receipts and bills of lading.
12.5.4 Sample preparations, digestions, or other derivations.
12.5.5 Sample analysis, including alloriginal raw data
12.5.6 All supporting records that describe or document procedures that had a bearing on the
outcome of the analysis.
12.5 .7 Supporting quality control information.

I 
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12.6 Support and Administrative Activities

Records shall be kept to document the following:

12.6.1 Copies of final reports and copies of any correspondence or explanatory material that
accompanied the final reports.
12.6.2 Archived standard operating procedures

12.6.2 Corrective action reports, audits, and audit responses.

12.6.3 Performance evaluation test results.
12.6.4 Personnel qualifications and training records

12.6.5Initial and continuing demonstration of proficiency for analysts
12.6.5 A record of names, signatures, and initials for all individuals who are responsible for
signing or initialing any laboratory record or report.

13.0 Laboratory Report Format and Contents

Any effort expended on other aspects of a laboratory operation is wasted if the final report of results

is not true and unambiguous. The results of each analysis or series of analyses conducted by Sierra

Environmental Monitoring, Inc. are reported clearly, accurately, objectively, and unambiguously.
Examples of the laboratory reports are presented in Appendix VIII.

13.1 Report Content

Each report shall include, at a minimum, the following information:

13.1.1 A document title "Laboratory Analysis Report" indicating the contents and purpose, a

unique report number on each page of the report, the date of issuance, and page numbering
indicating page number and total number of pages on each page.

13.1.2 The identity, location, and contact information for the issuing entity.
13.1.2 The identity of the client, including name, address, and if known, the contact person to
whom the report is directed. Also included, if known is the client's purchase order or project
number.
I 3. 1 .3 The client's identification for the sample(s) as listed on the chain of custody form that
accompanied the sample(s) at time of submission.
13.1.4 The unique laboratory identification number assigned to each sample by SEM,Inc.
13.1 .5 The date and time of sample collection and identity of the sample collector, as listed on

the chain of custody form, and the date of sample receipt at SEM, Inc.
l3.1 .6 The method reference for the test method utilized in each analysis.
13.1.7 For each analysis the analyticalresult, the units of measure, the date the analysis was
conducted, and the identity of the analyst.
13.1.8 Identification of any test results that did not meet holding time requirements or other
sample requirements, such as container type or preservation.
13.1.9 Identification of any test results that did not meet quality assurance goals, or any non-
standard conditions that mav have affected the results.
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13.1.10 Rigorous use of significant figures to avoid overstatement of the probable precision
and accuracy of results.
13.1.1 I Clear indication of any analyses that were subcontracted and the subcontractor's
report. No subcontracted hard data will appear on the Laboratory Analysis Report issued by
SEM,Inc.
13.l.l2 Signatures line with the signature and title of the person accepting responsibility for
the content ofthe report.
13.1.13 A disclaimer stating that the Laboratory Analysis Report relates only to the sample(s)
as received at the laboratory, and that the client assumes all responsibility for further
distribution of the report or its contents.

13.2 Special Reports

SEM, Inc. will issue reports of differing format for particular purposes, providing to clients
information that facilitates interpretation of the analytical results. Examples of these are reports
that contain information on drinking water maximum contamination limits or RCRA waste
toxicity characteristic thresholds. Any report issued by SEM, Inc. will not lack any of the items
detailed in section l3.l above.

13.3 Amended Reports

An amended report may be issued after the issuance of the original Laboratory Analysis Report.
In this instance, there shall be clear indication that the amended report is distinct from the original
report, clear indication of which results(s) were modified, added or deleted, and the reason for the
change(s). The original shall never be changed and reissued.

13.4 Electronic Transmission of Results

SEM, Inc. provides to clients electronic transfer of analytical data for reasons of speed and
convenience. The format of electronic transmission will vary according to client requests, but will
always indicate clearly the SEM report number, the SEM sample identification number, and the
client's identification for each sample. Even though there has been an electronic transmission of data.
the printed report willalways remain the officialreport of record. [f an amended electronic report is
transmitted to a client, it is transmitted and identified in such a way that it can not be confused with
the original report.

13.5 Confidentially

Laboratory Analysis Reports are held in strict confidence between laboratory and client. Copies of
reports are not issued to other parties unless specific permission is given by the client. Whenever data
is transferred by electronic means, effort is made to insure that confidentiality is maintained. Fax
transmission of data is accomplished with a cover sheet indicating that this report is confidential and
is intended only for the recipient indicated on the cover sheet. Client confidentiality and data integrity
are addressed in depth in section 3 of this document.
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13.6 Conection of Errors

SEM, Inc. will immediately notiff clients in the instance that a measuring system defect was
discovered that would cast doubt on the validity of any reported analytical result. The problem will
be discussed with the client by a signatory and SEM, and arrangements made for subsequent
remediation.

14.0 Outside Support Services and Supplies

14. I Subcontracted Analyses

To ensure that subcontractors utilized by SEM, Inc. maintain satisfactory quality assurance and
conduct their affairs in a business like manner, each subcontractor is evaluated. An integral part
of this evaluation is a review of the quality assurance plan and the completeness of the reports
issued by the potential subcontractor. On-site audits ofsubcontractors are not conducted as a
normal matter of course, but will be conducted at a client's request, or if SEM, Inc. has reason to
question a subcontractor's capability. See section I 1.8 of this document for additional information
on the protocols for subcontracting.

| 4 .2 Labor atory Supp I ies

Supplies necessary for the operation ofthe laboratory are purchased from numerous sources.
Upon receipt at the laboratory, contents of shipments are checked against the packing list, and the
list noted as to date of receipt. Items are distributed to the departments ordering them, and, where
applicable, the supplies are marked as to date of receipt. If any supplies are deemed unacceptable
for use in the laboratory, they are returned to the supplier, the ordering department is informed of
the return. Arrangements are made with the supplier for replacement or an alternate source is
utilized.

14.3 Reagent Chemicals

Those supplies that have a bearing on the outcome of analysis are purchased only from suppliers
of established reputation providing materials from manufactures of established reputation.
Reagent chemicals are acquired in a grade appropriate to their intended usage. At a minimum, all
reagents purchased will be ACS Reagent Grade. Those materials utilized as standards shall be
Primary Standard Grade or NIST traceable if possible.

| 4.4 Laboratory Equipment

Laboratory equipment will be inspected and tested to determine compliance with performance
specifications. Whenever relevant, equipment will be tested for capability and calibrated before
being put into service.
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14.5 Laboratory Reagent Water

Reagent water is prepared in the laboratory by a multi-stage system consisting of a granular

activated carbon bed for organics and chlorine removal and a primary mixed resin bed deionizer.

This primary water meets the requirements for Type III water as described in "Standard Methods

for the Examination of Water and Wastewater", l9u ed., 1080 C. This Type III water is

distributed in an inert plastic distribution system in the laboratory to secondary deionizing and

silica removal devices which produce reagent water that meets the standards for type II water as

described in "standard Methods for the Examination of Water and Wastewater", 19m ed., 1080 C.

This type II reagent water is utilized for preparation of wet chemical testing reagents and for
rinsing laboratory glassware. A high performance water purification system produces water that

meets the standards of Type I reagent water as described in "Standard Methods for the

Examination of Water and Wastewater", 19th ed., 1080 C. This type I water is utilized for
preparation of standards for metals analysis and for preparation of eluent and standards for ion

chromatography analysis. Water supply for bacteriological testing is tested for suitability on an

annual basis.

14.6 Laboratory Building Maintenance

The importance of maintaining the laboratory building is emphasized to every employee at SEM,

Inc., and is an official company policy written into the SEM Personnel Practices Manual.

Keeping aneat, clean work place is an important aspect in producing quality work. The

laboratory utilizes a professional janitorial service for general cleaning once per week. The
janitorial service is instructed not to disturb any items on bench tops or any of the laboratory

equipment. Personnel are instructed to bring any building maintenance problems to the attention

of the Operations Manager.

15.0 Complaints

If a complaint is lodged concerning the operation of the laboratory or compliance with its quality

Assurance Program, there shall be a rigorous investigation of the complaint and the areas of the

laboratory which may have been the source of said complaint. This investigation will include an

audit of the quality systems with a bearing on the results in question. Upon completion of the

investigation, if a fault is found, remedial action will be taken to eliminate the problem. Record of
the complaint and consequent conective actions will be maintained according to the SOP for
Corrective Actions. Any affected parties will be kept informed as to the audit and corrective action.
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r 16.0 Listing of General References

I In the preparation of this Quality Assurance Plan and the SEM, Inc. Standard Laboratory Operating
- Procedures the following sources were utilized:

I 16.1 "Methods for Chemical Analysis of Water and Wastes", EPA- 60014-79-020, 1983.
I

16.2 "Test Methods for Evaluating Solid Waste", SW-846, 3rd ed. 1986.

I 16.3 "standard Methods for Examination of Water and Wastewater". l8s ed..1992.
APHA/AWWA/WEF.

I 16.4 "standard Methods for Examination of Water and Wastewater". 19ft ed.. 1995.
APHA/AWWA/WEF.

16.5 "Official Methods of Analysis of the AOAC International",lTth ed., AOAC.

16.6 "Analytical Methods for Liberty ICP Spectrometer", Publication No. 85-100938-00. Varian
Techtron Pty., Ltd, 1992.

16.7 "Operation Manual for UltraMass Spectrometer System", Publication No. 85-101202 00
Varian Australia Pty., Ltd, 1995.

16.8 "Handbook for Analytical Quality Control in Water and Wastewater Laboratories", EPA-
600/4-79-019, 1979.

16.9 "Microbiological Methods for Monitoring the Environment, Water and Wastes", EPA 600/;-
78-0t7. 1978.

16.10 "Methods for the Determination of Metals in Environmental Samples, EPA-600/4-91-010,
1991, and subsequent revisions.

16.11 "Methods for the Determination of Inorganic Substances in Environmental Samples",
EPA/600/R-93 / r00, 1993.

16.l2 "Manual for the Certification of Laboratories Analyzing Drinking Water, Criteria and
Procedures, Quality Assurance", 4s ed., EPA 815-B -97-001,lgg7.

16.13 "Quality Systems", National Environmental Laboratory Accreditation Conference
(NELAC), Chapter 5, July l,1999.

I 
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17.0 Definitions

The following list of definitions, with their source if available, is included to ensure that those
persons utiliz'ing this document have an accurate understanding of the technical terms as they apply
in this document.

Acceptance Criteria: specified limits placed on characteristics of an item, process, or service
defined in requirement documents. (ASQC)

Accreditation: the process by which an agency or organization evaluates and recognizes a
program of study of an instihition as meeting certain predetermined qualifications or standards,
itt"ftUy accrediting the laboratory. In the context of the National Environmental Laboratory
Accreilitation Program (NELAP) , this process is a voluntary one' G\fELAC)

Accuracy: the degree ofagreement between an observed value and an accepted reference value.
Accuracy includei a combination of random error (precision) and systematic^error (bias)
components which are due to sampling and analytical operations; a data quality indicator.
(Glossary of Quality Assurance Terms, QAMS, 8l3ll92)

Analytical Detection Limit (LD): the smallest amount of an analyte tlg!g3n be distinguished in
a saniple by, a given measureinent procedure throughout a given (e.g., 0.95) confidence interval.
(Applicable only to radiochemistry)

Audit: a systematic evaluation to determine the conformance to quantitative specifications of
some operational function or activity. (EPA-QAD)

Batch: environmental samples which are prepared and/or analyzed together with the same

process and personnel, using the same lot(s) of reagents. A preparation batch is composed of
one to 20 environmental samples of the same NELAC-defined matrix, meeting the above
mentioned criteria and with a maximum time between the start of processing of the first and last

sample in the batch tobe24 hours. An analytical batch is composed of prepared environmental
samples, extracts, digestates or concentrates which are analyzed together as a group using the
same calibration curve or factor. An analytical batch can include prepared samples originating
from various environmental matrices and can exceed 20 samples. (NELAC)

Blank: a sample that has not been exposed to the analyzed sample stream in order to monitor
contamination during sampling, transport, storage or analysis. The blank is subjected to the usual
analytical and measurement process to establish a zero baseline or background value and is
sometimes used to adjust or correct routine analytical results. (ASQC, Definitions of
Environmental Quality Assurance Terms, 1996)

Blind Sample: a subsample for analysis with a composition known to the submitter. The
analysVlaboratory may know the identity of the sample but not its composition. It is used to test
the analyst's or laboratory's proficiency in the execution of the measurement process. (NELAC)

Calibrate: to determine, by measurement or comparison with a standard, the correct value of
each scale reading on a meter or other device, or the correct value for each setting of a control
knob. The levels of the applied calibration standard should bracket the range of planned or
expected sample measurements. (NELAC)

I
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Calibration: the set of operations which establish, under specified conditions, the relationship
between values indicated by a measuring instrument or measuring system, or values represented
by a material measure, and the corresponding known values of a measurand. (VIM- 6.13)

Calibration Curve (calibration plot): the graphical relationship between the known values,
such as concentrations, of a series of calibration standards and their analytical response.
(NELAC)

Calibration Standard: a solution prepared from the primary dilution standard solution or stock
standard solutions and the internal standards and surrogate analyes. The Calibration solutions are
used to calibrate the instrument response with respect to analyte concentration. (EPA-QAD)

Certified Reference Material (CRM): a reference material one or more of whose property
values are certified by a technically valid procedure, accompanied by or traceable to a certificate
or other documentation which is issued by a certifuing body. (1SO Guide 30- 2.2)

Chain of Custody: an unbroken trail of accountability that ensures the physical security of
samples, data and records. (EPA-QAD)

Compromised Samples: those samples which are improperly sampled, insufficiently
documented (chain of custody and other sample records and/or labels), improperly preserved,
collected in improper containers, or exceeding holding times when delivered to a laboratory.
Under normal conditions compromised samples are not analyzed.If emergency situations require
analysis, the results must be appropriately qualified. (I{ELAC)

Confirmation: verification of the presence of a component through the use of an analytical
technique based on a different scientific principle from the original test method. (NELAC)

I Corrective Action: action taken to eliminate the causes of an existing nonconfonnity, defect or
other undesirable situation in order to prevent recurrence. (IS08402)

Data Audit: a qualitative and quantitative evaluation of the documentation and procedures
associated with environmental measurements to verifu that the resulting data are of acceptable
quality (i.e., that they meet specified acceptance criteria). G\TELAC)

Data Reduction: the process of transforming raw data by arithmetic or statistical calculations,
standard curves, concentration factors, etc., and collation into a more useful form. (EPA-QAD)

Detection Limit: the lowest concentration or amount of the target analyte that can be determined
to be different from zero by a single measurement at a stated degree of confidence. See Method
Detection Limit.

Document Control: the act of ensuring that documents (and revisions thereto) are proposed,
reviewed for accuracy, approved for release by authorized personnel, distributed properly and
controlled to ensure use of the correct version at the location where the prescribed activity is
performed. (ASQC, Definitions of Environmental Quality Assurance Terms, 1996)

Double Blind Sample: a sample submitted to evaluate performance with concentration and
identity unknown to the analyst. (EPA-QAD)

Duplicate Analyses: the analyses or measurements of the variable of interest performed
identically on two subsamples of the same sample. The results from duplicate analyses are used to
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evaluate analyical or measurement precision but not the precision of sampling, preservation or
storage internal to the laboratory. (EPA-QAD)

Federal Water Pollution Control Act ( a.k.a. Clean Water Act, CWA): the enabling
legislation under 33 U.S.C. 1251 etseq., Public Law 92-50086 Stat. 816, that empowers EPA to
set discharge limitations, write discharge permits, monitor, and bring enforcement action for non-
compliance. (NELAC)

Hotding Times (Maximum Allowable Holding Times): the maximum times that samples may
be held prior to analysis and still be considered valid. (40 CFR Part 136)

Initial Demonstration of Analytical Capability: procedure to establish the ability of the
laboratory to generate acceptable accuracy and precision which is included in many of the EPA's
analytical test methods. In general the procedure includes the addition of a specified
concentration of each analyte (using a QC check sample) in each of four separate aliquots of
laboratory pure water. These are carried through the entire analytical procedure and the
percentage recovery and the standard deviation are determined and compared to specified limits.
(40 CFR Part 136)

Internal Standard: a known amount of standard added to a test portion of a sample and carried
through the entire measurement process as a reference for evaluating and controlling the precision
and bias of the applied analytical test method. (NELAC)

Laboratory: a body that calibrates and/or tests. As used herein, the term "laboratory" refers to a
body that carries out calibration or testing at or from a perrnanent location. (lSO 25)

Laboratory Control Sample (however named, such as LCS,laboratory fortified blank, or
spiked blank): a-sample matrix free from the analytes of interest spiked with verified known
amounts of analytes from a source independent of the calibration standards or a material
containing known and verified amounts of analytes. It is generally used to establish intra-
laboratory or analyst specific precision and bias or to assess the performance of all or a portion of
the measurement system. (Glossary of Quality Assurance Terms, QAMS, 8l3l/92)

Laboratory Duplicate: aliquots of a sample taken from the same container under laboratory
conditions and processed and analyzed independently. (NELAC)

Legal Chain of Custody (COC): an unbroken trail of accountability that ensures the physical
security of samples, data and records. (Glossary of Quality Assurance Terms, QAMS, 8l3ll92)

Limit of Detection (LOD): the lowest concentration level that can be determined (by a single
analysis and with a defined level of confidence) to be statistically different from a blank.
(AnahticalChemistrv" 55,p.2217, December 1983, modified) See also Method Detection Limit.

Manaser (however named): the individual designated as being responsible for the overall
oneration. hll oersonnel. and the nhvsical olant df the environrientdl laboratorv. A supervisor mav
rdport to ihe manager. In some cdses, the supervisor and the manager may be ihe sam'e individuaf.
NELAC)
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Matrix: the component or substrate that contains the analyte of interest. For purposes of batch
and QC requirements determination, the following matrix distinctions shall b-e uied:

Aqueous: any aqueous sample excluded from the definition of Drinking Water matrix or
Saline/Estuarine source. Includes surface water, groundwater and effluents.

Drinking Water: any aqueous sample that has been designated a potable or potential potable
water source.

Non-aqueous liquid: any organic liquid with <15% settleable solids.

Biological Tissue: any sample of a biological origin such as fish tissue, shellfish, or plant
material. Such samples shall be grouped according to origin.

Solids: includes soils, sediments, sludges and other matrices with >15% settleable solids.

Chemical Waste: a product or by-product of an indushial process that results in a matrix not
previously defined.

Matrix Spike ( MS, spiked sample, fortified sample): prepared by adding a known mass of
target analyte to a specified amount of matrix sample for which an independent estimate of target
analyte concentration is available. Matrix spikes are used, for example,lo determine the effectbf
the matrix on a method's recovery efficiency. (Glossary of Quality Assurance Terms, QAMS,
8t3r/92)

Matrix Spike Duplicate (MSD, spiked sample/fortified sample duplicate): a second replicate
matrix spike is prepared in the laboratory and analyzed to obtain a measure of the precision of the
recovery for each analyte. (Glossary of Quality Assurance Terms, QAMS, Sl3llg|)

May: permitted, but not required (TRADE)

Method Blank: a clean sample processed simultaneously with and under the same conditions as
samples. containing amnalyte_of-iqler9q! thqgugh all steps of the analytical procedures. (Glossary
of Quality Assurance Terms, QAMS, 8l3l/92)

Method Detection Limit (Analytical Detection Limit): the minimum concentration of a
substance (an analyte) that can be measured and reported with 99o/o confidence that the
analyte concentration is greater than_z_ero and is determined from analysis of a sample in a given
matrix containing the analyte. (40 CFR Part 136 Appendix B)

Must: denotes a requirement that must be met. (Random House College Dictionary)

National Laboratory Accreditation Conference (NELAC): a volun tary organization of State
and federal environmental officials and interest groups purposed primarily to establish mutually
acceptable standards for accrediting environmental laboratories. A subset ofNELAP. (NELAC)

National Environmental Laboratory Accreditation Program (NELAP): the overall National
Environmental Laboratory Accreditation Program of which NELAC is apart. OTELAC)

Negative Control: measures taken to ensure that a test, its components, or the environment do
not cause undesired effects, or produce inconect test results. (NELAC)
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NELAC Standards: the protocol and/or requirements established by the National Environmental
Laboratory Accreditation Conference. (NELAC)

The plan of procedures for consistently evaluating and do-cumenting the ability of.laboratories
performing environmental measurements to meet nationally defined standards' (NELAC)

Performance Audit: the routine comparison of independently obtained quantitative
measurement system data with routinely obtained data in order to evaluate the proficiency of an

analyst or laboratory. NELAC)

Positive Control: measures taken to ensure that a test and/or its components are working
properly and producing correct or expected results from positive test subjects. (NELAC)

Precision: the degree to which a set of observations or measurements of the same property,
obtained under siirilar conditions, conform to themselves; a data quality indicator. Precision is

usually expressed as standard deviation, variance or range, in either absolute or relative terms'
(NELAC)

Preservation: refrigeration and or reagents added at the time of sample collection to maintain the
chemical and or bio'logical integrity oflhe sample. (NELAC)

Proficiency Testing: determination of the laboratory calibration or testing performance by means

of inter-laboratory comparisons. (ISO/IEC Guide 2 -12.6, amended)

Proficiency Testing Program: the aggregate of providing rigorously controlled 3nd standardized
environmental samp-les to*a laboratory-for analysis, reporting of results, statistical evaluation of
the results in compirison to peer laboratories and the collective demographics and results
summary of all participating laboratories. (NELAC)

Proficiency Test Sample (PT): a sample, the composition of which is unknown to the analyst
and is provided to test wheiher the analyst/laboratory can produce analfi-gl Ig-sylts within
specifi-ed acceptance limits. (Glossary of Quality Assurance Terms, QAMS, 8/31192)

Protocol: a detailed written procedure for field and/or laboratory operation (e.g., sampling,
analysis) which must be strictly followed. (EPA-QAD)

Pure Reagent Water: shall be water in which no target analytes or interferences are presenl at a

concentrat-ion which would impact the results when using a particular analytical test method.

Qualify Assurance: an integrated system of activities involving planning, quality control qualt-tY

aisessment, reporting and quality improvement to ensure that a product_or service meets defined
standards of quality with a stated level of confidence. (Glossary of Quality Assurance Terms,

QAMS,8l3l/92)

Quality Control: the overall system of technical activities whose purpose is to measure and

controithe quality of a produci or service so that it meets the needs of users. (Glossary of Quality
Assurance Terms, QAMS, 8/31/92)

Quality Assurance (Project) Plan (QAPP): a formal do_cument describing the detailed quality
controiprocedures by which the quality requirements de{ned for the data and decisions
pertaining to a specific project are to be achieved. (EPA-QAD)
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Quality Management Plan (QMP): a formal document describing the management policies,
objectives, principles, organizational authority, responsibilities, accountability, and
implementation plan of an agency, organization or laboratory to ensure the quality of its product
and the utility of the product to its users. (EPA-QAD)

Quality Manual: a document stating the quality policy, quality system and quality practices of
an organization. This may be also called a Quality Assurance Plan or a Quality PIan. NOTE -
The quality manual may include by reference other documentation relating to the laboratory's
quality arrangements. (NELAC)

Qualify System: a structured and documented management system describing the policies,
objectives, principles, organizational authority, responsibilities, accountability, and
implementation plan of an organization for ensuring quality in its work processes, products
(items), and services. The quality system provides the framework for planning, implementing,
and assessing work performed by the organization and for carrying out required QA and QC.
(ANSVASQCE-41994)

Quantitation Limits: the maximum or minimum levels, concentrations, or quantities of a target
variable (e.g., target analye) that can be quantified with the confidence level required by the data
user. Quantitation limit, for the purposes of NELAC, is defined as 3.18 times the MDL, by
convention.

Range: the difference between the minimum and the maximum of a set of values. (EPA-QAD)

Raw Data: any original factual information from a measurement activity or study recorded in a
laboratory notebook, worksheets, records, memoranda, notes, or exact copies thereof that are
necessary for the reconstruction and evaluation of the report of the activity or study. Raw data
may include photography, microfilm or microfiche copies, computer printouts, magnetic media,
including dictated observations, and recorded data from automated instruments. If exact copies of
raw data have been prepared (e.g., tapes which have been transcribed verbatim, data and verified
accurate by signature), the exact copy or exact transcript may be submitted. (EPA-QAD)

Reagent Blank (method reagent blank): a sample consisting of reagent(s), without the target
analyte or sample matrix, introduced into the analytical procedure at the appropriate point and
carried through all subsequent steps to determine lhe contribution of the redgents and'of the
involved anai-ytical steps.'(Glossafo, of Quality Assurance Terms, QAMS, Sf31 192)

Record Retention: the systematic collection, indexing and storing of documented information
under secure conditions. (EPA-QAD)

Reference Material: a material or substance one or more properties of which are sufficiently
well established to be used for the calibration of an apparatus, the assessment of a measurement
method, or for assigning values to materials.(ISO Guide 30-2.1)

Reference Method: a method of known and documented accuracy and precision issued by an
organization recognized as competent to do so.

Reference Standard: a standard, generally of the highest metrological quality available at a
given location, from which measurements made at that location are derived. (VIM-6.08)

Replicate Analyses: the measurements of the variable of interest performed identically on two or
more subsamples of the same sample within a short time interval. (NELAC)
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Requirement: a translation of a need into a set of individually. quantifiable or descriptive
spedifications of the characteristics of an entity in order to enable its realization and assessment'

(NELAC)
ilesoorc6 Conservation and Recovery Act (RCRA): the enabling legi-slation under 42USC 321

et seq. (1976), that gives EPA the auth6rity to control hazardous waste from the "cradle-to-
grav6,"'incluiiing itlgeneration, transportition, treatment, storage, and disposal. (NELAC)

Resume: the summary (usually written) of an individual's relevant technical and management
experience, including-training, usually presented in chronological order with the most recent

being first. (EPA-QAD)

Safe Drinking Water Act (SDWA): the enabling legislation, 42 USC.300f et seq. (197.4), _ _ .

(Public Law 93-523), that requires the EPA to protect the quality of drinking water_Ln_the U.S. by
ietting maximum aliowable contaminant levels, monitor, and enforce violations. (NELAC)

Selectivity: (Analytical chemistry) the capability of a test method or instrument to respond to a
target substance oi constituent in the presence of non-target substances. (EPA-QAD)

Sensitivity: the capability of a test method or instrument to discriminate between measurement
responsesiepreseniing different levels (e.g., concentrations) of a variable of interest. (NELAC)

Shatl: denotes a requirement that is mandatory whenever the criterion for conformance with the

specification requiris that there be no deviation. This does not prohibit the use of alternative
approaches or methods for implementing the specification so long aslhe_requirement is fulfilled.

1-Siyle Manual for Preparation of Proposed American National Standards, American National
Standards Institute, eighth edition, March 1991)

Should: denotes a guideline or recommendation whenever noncompliance with the specification
is permissible. (SryTe Manual for Preparqtigry of ,lyopoled A.merican National Standards,
American National Standards Institute, eighth edition, March 1991)

Spike: a known mass of target analyte added to a blank sample or subsample; used to determine
recovery efficiency or for other quality control purposes' (NELAC)

Standard: a protocol established by a recognized authority (such as the American society for
Testing Mateiials, the American National Standards Institute, or the Institute of Electrical and

Electronic Engineers). (ASQC Definitions of Environmental Oualitv Assurance Terms)

Standard Operating Procedure (SOP): a written document containing explicit instructions for
performing a test method (q.v.).(NELAC)

Standard Reference Material (SRM): a certified reference material produced by the U.S.
National Institute of Standards and Technology and characterized for absolute content,
independent of analytical test method. (EPA-QAD)

Supervisor (however named): the individual(s) design{e{ aq being_responsible for a particular
are-a or categbry of scientific analysis. This responsibility includes direct day-to-day supervision
of technicalemployees, supply and instrument-adequacy and upkeep, gua-li_tl-aSsurance/quality
control duties ahd lscertaining that technical employees have the required balance of education,
training and experience to perform the required analyses. G'IELAC)
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Surrogate: a substance with properties that mimic the analyte of interest. It is unlikely to be
found in environment samples and is added to them for quality control purposes. (EPA-QAD)

Technical Director: the individual(s) responsible for managing the technical aspects of an
organization, and ultimately accountable for the quality of the organization's product(s).
CNELAC)

Test: a technical operation that consists of the determination of one or more characteristics or
performance of a given product, material, equipment, organism, physical phenomenon, process or
service according to a specified procedure. (NELAC) NOTE - The result of a test is normally
recorded in a document sometimes called a test report or a test certificate. (ISO/IEC Guide 2-
12.1, amended)

Test Method: defined technical procedure for performing a test or an adaptation of a scientific
technique for a specific measurement problem, as documented in a laboratory SOP. (NELAC)

Testing Laboratory: laboratory that performs tests. (ISO/IEC Guide 2 -12.4)

Test SensitivitylPower: the minimum significant difference (MSD) between the control and test
concentration that is statistically significant. It is dependent on the number of replicates per
concentration, the selected significance level, and the type of statistical analysis (see Chapter 5,
Appendix D, section 2.4.a). (NELAC)

Tolerance Chart (Control Chart): a chart in which the plotted quality control data is assessed
via a tolerance level (e.g. +/- llYo of a mean) based on the precision leveljudged acceptable to
meet overall quality/data use requirements instead of a statistical acceptance criteria (e.g. +l- 3
sigma). (ANSI N42.23-1995, Measurement and Associated Instrument Quality Assurance for
Radioassay Laboratories)

Traceability: the property of a result of a measurement whereby it can be related to appropriate
standards, generally international or national standards, through an unbroken chain of
comparisons. (VIM-6. 1 2)

United States Environmental Protection Agency (EPA): the federal govemmental agency with
responsibility for protecting public health and safeguarding and improving the natural
environment (i.e., the air, water, and land) upon which human life depends. (US-EPA)

Verification: confirmation by examination and provision of evidence that specified requirements
have been met. (NELAC) NOTE - In connection with the management of measuring equipment,
verification provides a means for checking that the deviations between values indicated by a
measuring instrument and corresponding known values of a measured quantity are consistently
smaller than the maximum allowable error defined in a standard, regulation or specification
peculiar to the management of the measuring equipment.

Validation: the process of substantiating specified performance criteria. (EPA-QAD)
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Appendix I

Standard Set of Data Flags

This glossary serves to define and instruct in the proper use of data qualifier flags during the data

generation and review process. Data qualifiers are not to be used in place of proper protocol and

procedures. Data flags are to be used after all appropriate procedures have been followed and the data

iequires further explanation of possible bias in results. Data flags should be included in the

"comments" text box available when entering analytical data into the LIMS. Be certain to indicate to

which analyte the data qualifier belongs. Any use of data qualifiers should be accompanied by a case

narrative that describes the situation leading to its use. Case narratives will be added by signatories at

final report approval. Failure to add proper data qualifiers and case narratives may lead to the data

being misunderstood or rejected by the client or end user.

Section 7.2 of the SEM Quality Assurance Plan describes the corrective action protocol to be followed

whenever method quality objectives were not met. When appropriate corrective actions were taken,

and did not correct the problem, or when insufficient sample is available for performance of quality

control samples, data qualifier flags should be utilized.

The following explanations serve to detail when and where to use the data qualifiers.

r B - Element or compound also found in associated Method Blank.

This data qualifier is to be used when an element or compound is detected above the reporting

limit in the associated method blank. The "B" data qualifier is only to be used when re-

analysis of the samples is impossible. All samples in the QC batch must have the compound

found in the method blank flagged with a "B". The method blank result for that compound
does not need to be flagged with a "8".

r C - Sample concentration is at least 5 times greater than spike contribution. Spike recovery

criteria do not apply.

The "C" data qualifier is used when the concentration of the sample that was spiked for the

matrix spike sample is at least 5 times larger than the concentration of the spike added, thus the

spike recovery value is not useful in assessing recovery of the unknown. The spike result is

flagged with a "C". The sample result does not require a flag.

r D - Sample was run at dilution. Surrogate or internal standard was diluted outside the calibration
range.

This data qualifier is used when a surrogate was diluted out of the calibration range. This data

qualifier is most typically used in organics analysis where surrogates are added to the sample,

but could apply to metals analysis where internal standards are utilized.

o Di - Results reported from analysis at a higher dilution.

The "Di" data qualifier is used to flag individual analytes in a list of analytes that had to be

analyzed at a higher dilution than the dilution from which the surrogate results and other

analytes in the list were reported. This may occur in a metals analysis when one or more of the

analytes are present in much higher concentration than others on the requested profile.
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E - Concentration exceeded calibration range. It should be considered an estimated value.The "E"
data qualifier is used to flag individual analytes whose concentrations exceed the calibration
range after at least two (2) analyses at different dilutions have been performed. It may also be
used temporarily on rush analyses that cannot be reanalyzed within the rush TAT. Only results

. that were quantitated outside of the analysis calibration range need to be flagged with an "E".

Ha - Sample was analyzed beyond holding time for this parameter per client's request.

The "Ha" data qualifier is used to flag any sample result acquired beyond the holding time for
a parameter when the sample was received at the laboratory within the specified holding time.
The client MUST be notified that the hold time was exceeded before analysis is conducted. If a
holding time exceedance occurs, we must make an honest effort to obtain a replacement
sample at no cost to the client.

He - Sample was extracted beyond holding time for this parameter per client's request.

The "He" data qualifier is used to flag any sample result that was obtained from a sample
which was extracted beyond the holding time for the parameter when the sample was received
at the laboratory within the hold time. The client MUST be notified that the hold time was
exceeded before analysis is conducted. This flag applies more usually to organics analysis,
though it could apply to some inorganics analysis in our laboratory, for instance, hexavalent
Chromium, or Mercury.

Hr - Sample was received beyond holding time for this parameter and analyzed per client's
request.

The "Hr" data qualifier is used to flag any sarnple result determined on a sample that was
received beyond the holding time for the parameter. The client MUST be notified that the hold
time was exceeded before analysis is performed.

J - Estimated concentration due to laboratory control sample failure.

The "J" data qualifier is used to flag any sample result reported which is associated with an
LCS which is outside the established control limits. This flag should only be used when there
is insufficient sample for reanalysis. Both the LCS and sample results for the parameter, which
exceeded the acceptance criteria, must be flagged with the "J" data qualifier. In cases where
an analysis has an LCS and an LCSD, a failure in either LCS requires the data to be flagged
with a "J" for samples analyzed under RCRA. For Clean Water Act and Safe Drinking Water
Act analyses the data flag is only required to be on the failing LCS or LCSD.

Jc - Estimated concentration. Continuing calibration check standard did not meet QC
requirements for this analyte.

The "Jc" data qualifier is to be used when reporting a sample result acquired in an analyical
batch that contained a CCV failure. All sample results as well as any QC results associated
with this analyical batch should be flagged with the "Jc" data qualifier. Reporting a result not
bracketed by successful ICV and/or CCV's is not normally allowed. We would use this data
qualifier only when re-analysis is not possible.
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Je - This concentration is below reporting limit, but above the method detection limit. It should be

considered an estimated value.

The "Je" data qualifier is used when a client has requested that we report an analyte at a level

below our reporting limit. The concentration of the analyte must be greater than the MDL.
Only the sample results which are less than the reporting limit must be flagged with the "Je"

data qualifier.

Ji - Estimated concentration due to probable matrix interference. The internal standard was

outside acceptance criteria.

The o'Ji" data qualifier is applied to analytical results that were obtained for a sample in which

the associated intemal standard failed acceptance criteria. This flag is used only when the

sample or digestate has been reanalyzed to prove the failure was not due to analyst or

instrument error. Only the affected analytes need to be flagged with the "Ji" data qualifier.

Jl - The batch MS and/or MSD were outside acceptance limits. The batch LCS was acceptable.

The "Jl" data qualifier is used when the batch MSAvISD recoveries or RPD criteria are

exceeded. This data qualifier should be used only when the LCS has passed and the MSA4SD

and sample that was spiked have been reanalyzed and shown to be unacceptable a second time'

Both the result of the analyte for the sample that had the MSA4SD failure and the MSAvISD

result that failed must be flagged with the "Jl" data qualifier'

Js - Estirnated concentration due to probable matrix effects. Sample QC outside acceptance

criteria in duplicate analyses.

The "Js" data qualifier is used to flag sample results that were analyzed in duplicate, whose

RPD was outside acceptance limits. After reanalysis to confirm the RPD failure, the

sample result is flagged with the "Js". This could be due to sample non-homogeneity. The

client should be provided the results of the original run and the replicate analyses.

M - Analyzed by Method of Standard Additions.

The "M" data qualifier is used to flag sample results that were acquired using the method of
standard additions as opposed to an internal standard or external standard calibration model.

All sample results and associated QC samples analyzed by the method of standard additions

are flagged with the "M" data qualifier.

Me - Method is known by USEPA to have low recoveries for this parameter.

The "Me" data qualifier should be used to flag sample results for an analyte that was acquired

using a method known by the USEPA to give low recoveries for that analyte. Both sample and

QC results must be flagged with the "Me" data qualifier. Examples would be hexavalent

Chromium or organic Lead.

NC - Result is to be used for non-compliance purposes only, as SEM, Inc. is not accredited for
this analysis. The sample was analyzed for this parameter at the request of client.
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The "NC" data qualifier is applied to any results reported to a client for which
certification/licensing is required, but which is not held by SEM, Inc. at the time of analysis.
These analyses MUST only be performed at the request of the client after the client has
been made aware that the results can not be used for compliance reporting. This data qualifier
is to be applied to all results, both samples and QC.

NCs - Result was determined by an analytical method that may not be specifically approved in the
client's or end user's regulatory entity.

The NCs qualifier is used to mark data that has been produced utilizing an analytical
methodology that is not specifically approved for the state or EPA region where the project is
located. Examples of this could be WAD Cyanide by F.I.L.E. or Oil & Grease by hexane
extraction. We must obtain approval from the client before such methods are used.

P - Sample was received improperly preserved and analyzed at the client's request.

The "P" data qualifier is used to flag any sample result that was acquired from a sample that
was improperly preserved. Improper preservation is defined to be: 1) required preservation
missing, 2) incorrect pH, 3) incorrect temperature upon receipt or 4) presence of compounds,
which should have been neutralized upon sampling, but were not. Flag the sample result
acquired on the improperly preserved sample only. The client MUST be contacted and given
the opportunity to resample before the improperly preserved sample is analyzed.

RL - Reporting limit raised due to sample matrix interference.

The "RL" data qualifier is used to flag an analyte for which an analysis reporting limit must be
raised due to matrix interference. This data qualifier is not to be used when a compound is
found in the associated method blank above the reporting limit. See data flag "B" above.

Tb - No Trip Blank was returned with these samples. The results should be judged accordingly.

The "Tb" data qualifier is applied to positive sample results in volatiles analyses, when the
samples were not accompanied by a trip blank. Only positive sample results must be flagged
with the "Tb" data qualifier. The State of California requires this on all volatiles analyses.
Though this data flag is used principally for organics analyses that are subcontracted, we
would add this flag to our own report to note the lack of a trip blank when samples were
received at SEM,Inc. laboratory.

V - Result was verified by independent analysis.

The "V" data qualifier is used to flag analysis results that were also performed at another
laboratory to verifu our results, or by a different method in our laboratory. This data qualifier
should only be used when the result from the verification laboratory has verified our result.
Onlythe analyte result should be flagged with the "V" data qualifier. A client may desire a
confirmatory analysis for an exceedingly important analysis, for instance an enforcement
action.
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Item Manufacturer Model or Type Number

Autoclave Market Forse Sterilamatic I

Autoclave Amsco General Purpose I

Auto-Titration Man-Tech PC Titrate I

Balance, Triple Beam Ohaus Triple beam I

Balance, Top Loader Mettler PB-1592 Electronic I

Balance, Analytical Denver Instruments A-160 Electronic I

Balance, Analytical Mettler H3l-AR ( backup to DI 4-160)

Block Disester Environmental Express Hot Block 2

BOD Incubator VWR - Shell Lab BOD Incubator t

COD Reactor Hach COD Reactor I

Colony Counter Reichert - Juns Quebec I

Computers Various Pentium Class Win 95/98/ll{TD(P 22

Conductivitv Meter VWR Model 1054 I

Dissolved Oxygen Probe Orion BOD Electrode 2

Flash Point Apparatus Precision Pensky-Martens Closed Cup I

Flow Injection Analyzer Alpkem FS-3000 with F.I.L.E. CN module I

Fume Hoods Fisher, Hamilton, etc. Various 6

Hot Plates Thermoline & Coming Various 4

Hot Plate / Stirrer Corning, et. al. Various 4

ICP _ OES Varian Vista-MPX & SPS-5 Autosampler

ICP- MS Varian Ultramass & SPS-5 Autosampler 2

ICP- OES Varian Liberry Series II & SPS-5
Autosampler

I
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Item Manufacturer Model or Type Number

Incubator, Bacteriologi cal Precision Scientific Coliform water bath I

Incubator, Bacteriological Precision Scientific Bacteriological, 30 cu. ft. I

lncubator Fisher Block type for spore strip vials I

lon Chromatography System Dionex DX-500 with autosampler and
PeakNet software.

2

Laboratory Information
Management System

Accelerated
Technology
Laboratories

SampleMaster I

Mercury Analyzer Cetac Model6000 A I

Microscope American Optical Binocular, Model o'One-Fifty"
1

Microscope Fisher Scientific Binocular dissecting type I

Oven National Appliance Model 620 - fan forced
I

Oven Sheldon Laboratory HAFO 1600 Programmable
I

Oven Fischer Scientific Iso-Temp,4 ft'

PH / ISE Meter Orion Model720,4.
J

pH Meter Corning ModelT
I

Refrigerators True, Frigidaire,
Kitchen Aid

Various
5

Sulfur Analyzer Leco Model SC-132

Turbidimeter Hach Model2l00A I

Vis-UV Spectrophotometer Varian - Cary Model l-E with Varian software

Water Bath VWR Model 1230 thermostated I

Water Purification System Barnstead Nano-Pure I

Water Purification System Barnstead Ultra-Pure 2
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Appendix III
Current Personnel

John Seher, Quality Assurance Manager and Special Consultant

Mr. Seher has been with Siena Environmental Monitoring, Inc. since April of 1975. He has been

the principle Chemist, and from 1988 to 1996, Laboratory Manager at SEM. From 1996 to the

present he has been the Quality Assurance Manager and consulted with clients on special projects.

His training includes a Bachelor of Science in Chemistry , 1969, and Master of Science, Inorganic

Chemistry, 1976 fromthe University of Nevada, Reno. Previous to his tenure at SEM, he worked in

the mining industry conducting research in metallurgical separation and recovery. He has also

worked in academic research conducting measurements in radio astronomy for the University of
California, Berkeley Space Sciences Laboratory at the White Mountain Research Station near

Bishop, CA.

John Kobza, Operations Manager; President' KVM Holdings' Inc.

Mr. Kobza joined the staff of Sierra Environmental Monitoring, Inc. in 1996 coming from

ETICAM, a hazardous waste processing company in Fernley, Nevada. At ETICAM Mr. Kobza

served as Analytical Manager for three years and Technical Director for three years. In these

positions he was responsible for the technical operation of a complex waste treatment facility. Prior

to his work in the waste processing industry he was an instructor in Biology at Truckee Meadows

Community College and a Post Doctoral Fellow at the University of Nevada and the Washington

State University. Mr. Kobza has earned a Bachelor of Science and a Master of Arts in Biology from
the University of South Dakota, and a Doctor of Philosophy in Botany from the Washinglon State

University.

Larry Layman, Chemist and Lead Technical Director

Mr. Layman became a member of the Sierra Environmental Monitoring, Inc. staff in early

2001. Mr. Layman has most recently instructed Chemistry atLafayette College in Easton,

Pennsylvania. Prior to his faculty position at Lafayette, he was a research scientist at the Los

Alamos National Laboratory in Los Alamos, New Mexico. His work at Los Alamos was

classified. He has also been a principal scientist at the U. S. Geological survey Laboratory in
Denver, Colorado, where he worked to develop methods for analysis of water and

geochemical samples utilizing atomic emission spectroscopy and inductively coupled plasma

mass spectrometry. Mr. Layman has eamed his Bachelor's degree in chemistry from
Occidental College in Los Angeles, California and his Ph.D. in analytical Chemistry at the

Indiana University at Bloomington, Indiana.
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Susan Kleinworth, Laboratory Technician

Ms. Kleinworth joined the SEM staff in March of 1993, after serving in a laboratory
technician role at ETICAM, a hazardous waste processing and reclamation facility, in
Fernley, Nevada. Prior to her position at ETICAM, Ms. Kleinworth was employed for six
years with the Shipley Company in Los Angeles, California, where she did process and
quality control testing on chemical products used in the semiconductor industry. Ms.
Kleinworth has also worked for Smith Tool International, Carbide Tool Division as a
metallurgical laboratory technician. She holds and Associate of Arts degree from Fullerton
College in Fullerton California and has undertaken specialized training in the specialized
chemical techniques employed in semiconductor manufacture.

Keith Catlin, Microbiologist

Before joining the SEM staff in 1995, Mr. Catlin has worked for the past nine years in
microbiological testing of food commodities. His experience includes seven years as

microbiology technician and quality control supervisor for Baltimore Spice and two years in
a similar capacity with Specialty Brands, both in Reno. In his past employment Keith has
participated in preparation of ISO 9000 documentation. At SEM Keith conducts
microbiological assays and specialized chemical tests on food commodities, and is the
quality control coordinator for Microbiology. Keith has earned a Bachelor of Science degree
in Business Management from the University ofNevada, Reno, and has completed Biology
major requirements at Seattle Pacific University.

Michael Henderson, Chemist

Prior to joining the SEM staff in 2001, Mr. Henderson Lowe has worked with Nevada
Environmental Laboratory in Reno, Nevada where he conducted numerous analytical
methods utilizing instrumental and wet chemical methods. Prior to this he worked as a
laboratory and field assistant at the University of New Mexico conducting hydrogeological
research. Mr. Henderson has earned his Bachelor of Arts degree in English with a minor in
Earth and Planetary Sciences from the University of New Mexico in Albuquerque, New
Mexico.

Dongmei Li, Chemist

Ms. Li joined the staff at SEM in April of 2001, coming from a chemist position with the City
of Calgary, Alberta, Canada where she conducted analyses on waste water and environmental
samples by instrumental and wet chemical methods. At the City of Calgary she also carried
out research projects in support of environmental protection programs and trained analysts on
new techniques. She has also been a research assistant at the University of Calgary and at the
Institute for Marine Biology of Crete, Iroklion, Crete. She has earned a Bachelor of Science
degree in chemistry at the Sichuan University, Chengdu, Sichuan, China, and a Master of
Science degree in analytical chemistry at the University of Cal gary, Calgary, Alberta,
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Lance Hellman, Chemist

Mr. Hellman joined the staff of Sierra Environmental Monitoring, Inc. in 1999. Prior to

arrival at SEM Mr. Hellman was employed at Midwest Testing in St. Louis, MO where he

was involved in soil engineering and materials testing. Previous work history also includes

working at Environmental Resources Mgmt. in Exton, PA where he was responsible for the

daily monitoring of the biological heatment system for industrial wastewater. Mr. Hellman

received his Bachelor of Arts from the University of Kansas in Lawrence, KS in 1995 in
Environmental Policy and Land Use Analysis.

Jennifer Tretten. Chemist

Ms. Tretten joined the staff of Siena Environmental Monitoring, Inc. in 2000, left for a time

in early 2002 and rejoined the stafflater that year. Prior to working at SEM she was a

laboratory technician at McClelland Laboratories, Inc. in Sparks Nevada where she had the

opportunity to learn about the inorganic analysis of samples derived from the mining

industry. Ms. Tretten has eamed her Bachelor's of Science degree from University of
California, Davis in 1999 in biochemistry.

Jody Benesch, Laboratory Technician

Ms. Benesch joined the staff at Sierra Environmental Monitoring, Inc. in July 2002, having

previously worked with Dr. Mae Gustin at the University of Nevada, Department of
Environmental Studies, conducting environmental Mercury research projects. Ms. Benesch

holds a Bachelor of Science degree in Chemistry and a Masters of Science degree in

Environmental Studies from the University of Nevada, Reno.

Salina Eastwood, Laboratory Technician

Ms. Eastwood joined the staff at Sierra Environmental Monitoring, Inc. in July 2000, working part

time while a student at the University of Nevada, Reno. After her graduation in December 2000 with

a Bachelor of Science in Environmental Policy Analysis and Biology she has been a full time staff
member.

Tom Ferrell, Laboratory Technician

Mr. Ferrell has been on the staff at Sierra Environmental Monitoring, Inc. since July 2000 working
part time during the school year while pursuing his Bachelor of Science degree in environmental '

science with a minor in chemistry at the University ofNevada, Reno. Prior to employment at SEM

he has worked at the Hilton Hotel in Reno in the building maintenance and engineering department
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where he gained experience in mechanical systems. Tom expects to graduate in May 2001.

Robin Proctor, Office Manager

Ms. Proctor has been employed at Sierra Environmental Monitoring, Inc. since June of 1988. Before
joining our staff she had been employed with the Lyon County School District as an adminishative
assistant. Ms. Proctor is responsible for sample receipt and inventory and analysis report generation.
She has studied English and Education at the University of Nevada, Reno.

Susan Osterreicher, Laboratory Technician

Ms. Osterreicher joined the staff at Siena Environmental Monitoring, Inc. in March of 2001.
She has worked as a laboratory technician and chemist at Clayton Environmental Services in
Pleasanton, California, and PME Laboratories, in Santa Clara, California. Prior to these
postings she has worked in a metallurgical testing laboratory and served in the U. S. Air
Force as an aircraft electrical repairman. She has studied Chemistry, Biology, and general
science at California State University, Hayward, Purdue University, Weber State College in
Utah, and the Community College of the Air Force.

Tina Marie Martella, Full-Charge Bookkeeper

Ms. Martella joined Sierra Environmental Monitoring, Inc in February 1999. She holds a Bachelor of
Science degree in Business Administration from the University of Nevada in Reno. She also attended
University of Central Florida and Southwest Texas State University. She has held several financial
and administrative positions, most recently as Supervisor, Accounting and Billing for Laxalt and
Nomura Ltd., a law firm in Reno, Nevada.

Matthew Wroblewski, Chemist (1948 - 2002)

Matt had been battling cancer over the past four years, and had taken leaves of absence
several times during this period to undergo chemotherapy and radiation treatment. He never
complained about his obvious discomfort caused by the disease and the side effects of the
treatments. we will miss him dearly, both as a scientist and as a human being.
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Current Analytical Methods Utilized and Reference Sources

Analysis
Category

Analvsis Name Reference
Source

Method
Identity

Description of Method

General Physical Acidity Std Methods 2310 B Iitrimetric

AlkaliniE Std Methods 2320B, Iitrimetric

Color Std Methods 2120B, Color Comparison

Conductiviw Std Methods 2510 B Wheatstone Bridge

Hydrogen Ion Std Methods 4500-H+ B Electrometric

Redox Potential Std Methods 2580 Potentiometric

Turbidity Std Methods 2t308 Nephelometric

Total Dissolved Solids Std Methods 2540 C Gravimetric

Suspended Solids Std Methods 25408 Gravimetric

Volatile Solids Std Methods 25408 Gravimetric

Nutrients Nitrogen, Ammonia Std Methods 4500-NH3 Distill / Potentiometric

Nitrogen, Kjeldahl Std Methods 4500-NH3 Disest / Distill

Nitrogen, Nitrate, EPA 300.0 lon Chromatography

Nitrogen, Nitrite EPA 300.0 Ion Chromatography

Nitrogen, total Std Methods 4500-N Calculation - sum of species

Phosphorous, Total EPA 365.3 Digest / Ascorbic Acid

Phosphorous, Ortho EPA 365.3 Ascorbic Acid Colorimetric

Demands Biochemical Oxygen Std Methods 5210 B 02 Electrode/Incubatton

BOD.Inhibited Std Methods 5210 B 02 Electrode/Incubation

hemical Oxygen Demand Std Methods 5220D Closed Reflux / Colorimetric
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Analysis Analysis Name Reference Method Description of Method

Anions

Chloride EPA 300.0 Ion Chromatography

Cvanide. Total Std Methods 45OO-CN C.E Disest / Colorimetric

Cvanide. WAD Std Methods 45OO-CN I.E Dieest / Colorimetric

3yanide, WAD, F.l. L. E. EPA r677 F.I.L.E. / Electrochemical

Cvanide. Free EPA 1677 F.I. / Electrochemical Detection

Cvanide. Free Std Methods 4s00-cN D Iitrimetric

Cvanide. Ameanable Std Methods 45OO-CN G,E f reatlDi gest/Co lorimetri c

Cyanate EPA 300.0 Ion Chromatography

Thiocyanate Std Methods 4500-cN M Colorimetric

Fluoride EPA 300.0 lon Chromatography

Sulfide Std Methods 4500-s2- F lodometric Titration

Bromide EPA 300.0 Ion Chromatography

Inorganics &
Miscellaneous

Chlorine, Residual Std Methods 4500-cl B Iodometric Titration

Chlorine, Residual Std Methods 4500-cl F DPD / FAS Titration

Oxygen, Dissolved Std Methods 4500-0 c 02 Electrode

Oxygen, Dissolved Std Methods 4500-0 c Winkler Titration

Silica Std Methods 4500-si c Molybdosilicate Colorimetric

Silica EPA 200.7 ICP - OES

Surfactants Std Methods 5540 C MBAS Colorimetric

Tannins & Lisnins Std Methods 5550 olorimetric

Hardness Std Methods 2340 C EDTA Titrimetric

Hardness Std Methods 2340B ICP-OES*Calculation

Conosiviw Index Std Methods 2330 CaCO3 Saturation Index

Conosivity Fed. Regs. 40 cFR 261
Aging Metal Coupon /
Gravimetric

Grease & Oil. Liouids Std Methods 5250 B Freon Extraction / Gravimetric

Grease & Oil, Soil Std Methods 5520 E Freon Extraction / Gravimetric

Grease&Oil-Hexane EPA t664 Hexane Extraction /
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Analysis
Category Analysis Name

Reference
Source

Method
IdentiW

Description of Method

Digestions,
Extractions, &
Preparations

STLC California Title 22 Asitation / Extraction

TTLC Californie Title22 Acid Dieestion

TCLP SW-846 _ EPA 1311 Asitation / Extraction

SPLP SW-846 _ EPA 13t2 Agitation / Extraction

Acid Digestion, RCRA SW-846 _ EPA 3020 Acid Disestion

Acid Digestion, RCRA SW-846 _ EPA 3050 Acid Digestion

MWMP NDEP t997 Solumn Extraction

Digest, total metals, CWA EPA 200.2 Acid Disestion

Metals Aluminum EPA 200.7 ICP. OES

Aluminum EPA 200.8 ICP - MS

Antimony EPA 200.8 ICP - MS

Arsenic EPA 200.8 ICP - MS

Barium EPA 200.7 ICP - OES

Beryllium EPA 200.8 ICP - MS

Boron EPA 200.7 ICP - OES

Cadmium EPA 200.8 ICP - MS

Calcium EPA 200.7 ICP - OES

Chromium EPA 200.8 ICP - MS

Chromium, Hexavalent Std Methodr 3500-Cr B Diphenylcarbizide

Cobalt EPA 200.8 ICP - MS

Copper EPA 200.8 ICP - MS

Gold EPA 200.8 ICP - MS

Iron EPA 200.7 ICP - OES

lron. Divalent Std Methods 3500-Fe B Phenanthroline Colorimetric

Lead EPA 200.8 ICP - MS

Lithium EPA 200.7 ICP - OES

Masnesium EPA 200.7 ICP - OES

Manganese EPA 200.8 ICP . MS

Mercury EPA 245.2 Cold Vapor AA

Molybdenum EPA 200.8 ICP - MS
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Nickel EPA 200.8 ICP - MS

Analysis
Category Analysis Name

Reference
Source

Method
Identitv

Description of Method

Metals, Cont. Platinum EPA 200.8 ICP - MS

Potassium EPA 200.7 ICP - OES

Selenium EPA 200.8 ICP - MS

Silver EPA 200.8 ICP - MS

Sodium EPA 200.7 ICP - OES

Strontium EPA 200.7 ICP - OES

Ihallium EPA 200.8 ICP - MS

Tin EPA 200.7 ICP - OES

Vanadium EPA 200.8 ICP - MS

Zinc EPA 200.8 ICP - MS
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STATO OFCALIFORNIA
DEPARTMIiNT OF IIEALTI{ SERVICES

ENVIRON}{EXTAL I.ABORATORY ACCREDITATTON PROCR"{M

E]\ VI RO]YVIEN T AI, LAB O IL{TORY CE RTIF ICAT'IOIi

ls hereby granted to

SIERRA ENVIR ON]\{ENTAL MONITORING. INC.

11 35 F'II$ANCIAL BOULE}'ARD

REI\IO. NV 89502

Scope of certification is limited to the
"Acclcdited Fields of Testing"

whish accompanies this Cenificate.

Continued ce$ification status depends on successiul complction of sire visit,
proficiency tesring srudies, and pa5'rnent of applicable fees.

This Certificate is granted in accordance witl'r provisions of
Se ctior: 1008?5, et seq. of the Health and Safbty Code.

Certificate No: 25?6
ExpirationDate: 11130/2004
Effectivel)ate: 071t717083

Btrkeley', Caliibnria
sub-jcct to Jbrfciture or rer,ocation.

tr f /, /bt.o/l L, /'"t Lt+-
cco'sfexd'siffi
Progrnnr Chief
Euvirorrmental Laboratory Accrcclitation Pro granr
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State of -alifornia-Health and Human Servict"* Agency

Department of Health $ervices
Ssra3ur&s@alUotit"**

di.i',
Wo'
GRAY OAVIS

AU6 s 5 e$fi3

Julv 23, 2003

JOHN KOBZA, Ph^CI,

SIERRA ENVIRONIMENTAL MONITORING,'NC
1 1 35 FII"iA$ICIAL BOU LEVARD

RENO, brv 8950?

Dear JOHN KOBZA, Ph.D.:

Certificate No.: 2526

This is tn advise you that the laboratory named above ha$ been certified as an environrnenl&l
testing labora{ory pur$uant to thr pravisions of trhe Califomia Environmenial Labotatory
hnprovemenl Ac'i (Health and Safety Code {1"{$C), Division 101, Part 1, Chapter 4, Section
1008?5, ei seq.).

The Fietds ot Testing for which this laboratory has been certi{ied under this Act are indicated on

the snclosed "Accredited Fielcjs sl Testing." Certificatisn shail remain in effect until

November 30, 2004 unless revoked. This certificate is subject lo en $nnual fee as prescribed by

Seciion t0G86CI{a), HSC, due sn November 30, 2003.

Your application ior renew,al must be received 90 days bsfore the expiralion of your certificate to
rernain in force according to the Caiifornia Code of Regulaticns, Title ??, Division 4, Chapter 19,

Seciicn 6480"i through 64827.

Any changes in laboiatory location or struclural elteralionr, which may affecl edversely ihe
quality of analysls in tbe fields cf testing f<rr which the laboratory has been granied certificaiipn,
require pricr notificalion. Nolitication is also required for changes in ownership or laboratory
director r.rithin 30 days atter the change {HSC. Ssclion 100845(b} find {d}).

Your co*iinued cooperation is essential to rnaintain high quality of the data produced by

environrnerrtai laboratories eertified by the State s{ Califomia'

lf you have any guestions, piease contact Aida Uenle at (510) 540-1800.

Program Chief
E$vironme*tel Laboratory Accreiiiation Prograrn

f ilc;og;iie

ir'uxsh
}ri t$s/ lsn io trgjp CaiiIarlla saae enarly. T$ ;caii rm.q 8b9ul s{itg setf}'. Yilii tla f$iiovi$li t $} silq

' vr*? ccngffi Fafffi 'Ff a1s.'rQrfivirttetl-,1*l

Environmental Laboralory Accroditatign Frogram
1A2S Siialtuck &'/tnue, Roon" -10,i, Serkeiey, CA, 947{rS'1611

$10t 540-ZBC0. tax 51 0i849.51 06
I!1temel Address: \}'r'r?i.dhs.cr.qsliielai:)
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CALIFORNIA DEPARTMENT OF HEALTH SERVICES

ENVIRONMENTAL LABORATORY ACCREDITATION PROGRAM

Accredited Fietds of Testing

t
I

SIERRA ENVIRONMENTAL MONNORING. INC,

1 135 F INANCIAL IJOUL€VARtr
RENO, NV 89502

Cerlificata No:2526 Renow Dale: 11/3012004

Lab Phone {775} 857-?400
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STERRA ENVIRONMENTAL MONITORING, INC. Ccrtificate Ho: 2526
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aRUCE S. At{oEFSON, Ph,D., M,P.H
SECTS OF HALN

In Bply, plsse rot6r to:
Flt€: SLD

STATE OF HAWAIT
DEPARTMENT OF HEALTH

STATE LABORATORIES DIVISION
2725 WAIMANO HOME ROAD

PEARL C|TY HAWAil 96782-1496

April 1, 2002

John Seher

Quality Assurance Manager
Sierra Environmental Monitoring, Inc.
1135 Financial Blvd.
Reno, NV 89502-2348

Dear Mr. Seher:

After a review of the requiled documents we are pleasecl to recourmend that data for
ddnking water analyses be "accepted" for regulatory pu{poses by the state of Hawaii,
Department of Health, safe Drinking water program until Mirch 31. 2003 for the
parameters listed on the following page. All testing for regulatory drinking water
purposes must be done with approved EpA methods and pE studies should be
passed using these rnethodologies. Failure to do so, could result in ure loss of
approval status with this state.

Itis the iaboratory's lesponsibility to keep the file cunent by continuilg to sgbmit r.esults
of \vs PE studies, copies of home state on-site evaluatiou r"ports, as thly occtrr,
responses to "not acceptable" tesults ort PE studies anrl irnmediate notification of any
significant changes.

The State of Hawaii, safe Drinking water program, requires that a laboratory pass one
Performance Evaluation sample, each year, for.each analyte, for which they want
"Approval". The laboratory should complete a wS pE stucly within the fiist quaner of
2002.

Ali sarnples that ale contracted out by you' laboratory for Hawaii regulatory drinking
water monito'ing must be analyzed by laboratories that have been approved by the
Hawaii Safe Drinking Water Prograrn.
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To avoid interruption of your approval, you ruust submit a written rcquest for
renewal at least two nronths prior to the expiration date indicated above.

Ifyou have any questions, please call Richard Kiyokane, Laboratoly Certification Officer,
at (808) 453-66'19. Thank yoLr for your tirne and efforts.

Sincerely,

@'lOn^..-r
V6rnon K. Mivanroto. Ph.D.
Chief. State I-aboratories Division

VKM:tk
Enclosure
c: Williarn Wong, Chief, Safe Dlinking Water Branch
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Antin'rony
Alsenic
Bariunr
Belyllium
Cadmiunr
Chromium
Mercury
Nickel
Lead
Copper
Selenium
Thalliurn
Nitrate
Nitdre
Fluoride
Cyanide

Alkalinity
Turbidity
PH

Document ID: SEM QAP 1l-03-
03_withsignatures.doc
Appendix Page XXVI of XXXIV

It is recotnrnended that clata from the foliowing laboratory be acceptecl for drinking water
analyses for regrllatoly purposes by the state of Hawaii, Department of Health, safe
Dlinking Water Program for the contaminants Iisted untii Mar.ch 31. 2003.

Sierra Environmental Monitoring, Inc.
1135 Financial Blvd.

Reno, NV 89502-2348
John Seher, Quality Assurance Manager

(775) 8s7-2400

Prinrary Inorganic Contaminants

200.8
200.8
200,8
200.8
200.8
200.8
245.2
200.8
200.8
200.8
200.8
200.8
300.0
300.0
300.0
45OOCN C

3 10.1

l 80.1
150.1

Secondary Inorganic Contarrrinants

Chloride 300.0
Sulfate 300.0
Total Dissolved Solids 160.1
Aluminurn 200.7
Calciurn 200.7
Magnesium 200.7
Conductivity L20.I
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Secondarv Inorganic Contaminants

Orthophosphate
Manganese
Potassiunr
Sllver
Sodiuur
Hardness
Zitc 200.8
Molybdenum 200.8
Vanadiurn 200.8
Residual Chlorine. Total 4500CL F
Bromide

365.3
200.8
2Q0.7

200.8
200.1

r30.2

Vernon K. Miyamoto, Ph.D. Date
S tate Laboratory Adrninistlator

I
I
I
I
I
I
I
I
I
I

RECOMMENDED:

Laboratorv Certifi cation Officer

APPROVED:
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Sample Containers, Preservation, Holding Times, and Recommended Volumes

Group Parameter Container Preservation 2 Holding
Time

Volume

Bacteriological Coliform. total/fecal PorGr Cool 4 oC. 0.008% NarSrOr 6 hours 125 ml
Fecal Streptococci PorGr Cool4 oC, 0.008% Na2S2O3 6 hours 125 ml
Coliform. total. P/A PorGr Cool 4 "C. 0.008% NarSrOr 24 hours 125 ml

General
Physical

AcidiW PorG Cool4 oC l4 days 250 ml
Alkaliniw PorG Cool4 oC l4 davs 250 ml
Color PorG Cool4 oC

48 hours 250m
Hydrosen Ion (pH) PorG None Immediatelv 250 m
Redox Potential PorG None lmmed ately 250 m
Turbiditv PorG Cool4 oC

48 hours 250 m
TotalDiss. Solids PorG Cool4 oC

7 davs 500 m
Suspended Solids PorG Cool4 oC

7 davs liter
Volatile Solids PorG Cool4 oC

7 davs liter
Nutrients Nitrogen, Ammonia PorG Cool4 oC, 

HzSOa pH<2 28 davs 500 m
Nitrogen. Kieldahl PorG Cool4 oC. HzSOa oH<2 28 davs 500 m
Nitrogen. Nitrate PorG Cool4 oC 

r 48 hours 250 m
Nitrosen. Nitrite PorG Cool4 oC 

q 48 hours 250 m
Phosphorous, total PorG Cool 4 oC. HrSOa pH <2 28 days 250 m
Phosphorous, ortho PorG Cool4 oC

48 hours 250 m
02 Demands BOD, CBOD PorG Cool4 oC

48 hours I liter
COD PorG Cool4'C. HzSOa oH<2 28 davs 250 m

Anions Chloride PorG None 28 davs 250 ml
Cyanide, all forms PorG Cool4'C, NaOH pH >12 s 14 davs r I liter
Cyanate PorG Cool4 oC

7 days 250 ml
Thiocvanate PorG Cool4 oC

14 davs 250 ml
Fluoride PorG None 28 davs 250 ml
Sulfide PorG Cool4 oC. ZnOAc. NaOH 7 davs I liter
Bromide PorG None 28 davs 250 ml

Inorganics &
Miscellaneous

Chlorine. residual PorG Cool4 oC Immediatelv I liter
Oxygen. dissolved PorG Cool4 oC Immediatelv liter
Silica P onlv None 28 davs 250 ml
Surfactants PorG Cool4 oC 48 hours 500 ml
Tannins & Lisnins PorG Cool4 oC

7 davs 500 ml
Hardness PorG HNOr to pH < 2 6 months 500 ml
Corrosivitv PorG Cool4 oC

7 davs 500 m
Grease & Oil, liquid G onlv Cool 4 uC, HzSOa. HCI pH <2 28 davs I liter
Grease & Oil. soil G only Cool4 oC

28 davs 100 s.
Waste
Characterizatio
n

TCLP, STLC PorG None 28 davs 200 s..

Flash Point G onlv Cool 4 oC
28 davs 40 ml

Isnitabilitv PorG None 28 davs 200 cm
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Footnotes:

l. Containers for bacteriological analyses must be sterilizable.
2. Preservation should be accomplished immediately after sample collection.
3. Nitrate Nitrogen may be preserved with HzSO+ to pH <2 with holding time extended to 28 days.

Reporting limit will be raised by at least a factor of 10. This preservation will convert any nitrite
present into nitrate.

4. Nitrite may be preserved with HzSO+with holding time extended to 28 days, however nitrite will
be converted to nitrate, and the analytical result will be nitrate + nitrite.

5. Samples for cyanide analysis should be checked for presence of oxidants before preservation. If
oxidants are present, add 0.5 gram ofascorbic acid, agitate, and retest. Repeat until negative test

for oxidants is achieved. Samples containing sulfides should be analyzed within 24 hours.

Group Parameter Container Preservation z Holding
Time

Volume

Metals Metals PorG HNOr to pH < 2 6 months 250 ml

Mercury PorG HNOr to pH < 2 28 davs 250 m

Chromium VI PorG Cool4 oC 24 hours 500 m

Iron II PorG Cool 4 oC. HCI pH <2 7 davs 250m
Arsenic III. V PorG Cool4 oC 7 davs 250 m
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Appendix VII
Chain of Custody Form
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Appendix VIII
Example Laboratory Analysis Reports
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Sierra Environmental Monitorin
I 135 Financial Boulevard

Reno, NV 89502-2348

Attn: Lance Hellmann

Cu$tomer Sample ID
Acid Waste Drum A Start l0/18-02

Document ID: SEM QAP I l-03-
03_withsignatures.doc
Appendix Page XXXII of XXXN

Environmental
Monitoring, lnc.

Date: 12116/2002

Client: SEM-965

Trken by: R. Kobza
RePort: 50254

PO #:

Date Strmpled Time Sampled I)ate Received
I1l2rl20o2 9:20 AM tt/2ttZooz

Date

Laboratory
Analysis Report

Sample ID:
s20021 1-1062

parameter Method
Units

Result Of Measure Anolyst Analyzed
Total Recoverable Metals - Acid SW-846 3020A ComDleted Kleinworth 11/22/2002

Li IU27t2002
Li tl/27/2002
LI L2/12/2002
Li rv27t2002
Li rv27t2002

I
I
I
T

I
I
I

Arsenic - ICP-MS
Barium - ICP-MS
Cadmium - ICP-MS
Chromiurn - ICP-MS
Silver - ICP-MS
Lead - ICP-MS

SW-846 6020 <0.4 m/L
SW-846 6020 0.5 mglL
SW-846 6020 <0.2 me/L
SW-846 6020 <0.4 mE/L
SW-846 6020 <0.4 ms/L
sw-846 6020 O.7 me/L

0.01 mg/L
2.Omg/L

0.005 mg/L
0.1mg/L
0.1 mg/L

Mercury - 4,q Cold Vapor SW-846 2470 <0.004 mElL
Selenium - ICP-MS SW-846 6020 <0.4 me/t,

0.015 mg/L Li
0.002 msA,
0.05 mg/L

1112712002
La5rman 11/2612002

Li tU27/2002

SAMPLE WATER AS TESTED 

- 

DID DID NOT MEET DRINKING WATER STAIIDARDS.

//
oatet /.L.1//

This-report is applicable only to the sample received by the laborrtory. The lisbility of the laboratory is limited to the amount paid
for tbis report. This report is for the excluslve use of the client to \ilhm lt is addressed nnd upon the condition that the client
assumes aII tiability for the further distribuflorr of the report or its contents.

I
I
t
I

John Kobza, Ph.D.
Laboratory Director

Page 1 of 1

1135 Financial Blvd.
Reno, NV 89502-2348
Phone (775) 857-2400
FAX (775) A57-2404
sem @ sem-analyiical.com

Jolrn C. Seher
Special Consultant
Quality Assurance Manager
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Qaality Control Report

Arsenic - ICP-MS

Barium - ICP-MS

Cadmium - ICP-MS

Chromium - ICP-MS

Lead - ICP-MS

Selonium - ICP-MS

Silver - ICP-MS

Environmental
Monitoring, lnc.

An Aildendum to SEM Report Nuuber: 50254 Proiect ID: Acid llaste

Paranreter LCS, % fuIS, % MSD, % kPD' % Method Blank
Recovery Recovery Recovery

103 90 93 3.00 <0.4 mglL

101 89 92 3.00 <0.4 mC/L

103 88 90 3'00 <0'4 mglL

104 88 90 2.00 <0.4 mglL

lO2 90 91 2.00 <0.4 mg/L

Mercury - AA Cold Vapor 104 104 100 4.00 <0'004 mgll-

l0l 88 90 3.00 <0.4 mg[L

102 85 84 1.00 <0.4 mg/L

Legentl: LCS, Laboranry Control Standard; MS, Mutrix Spike; MSD, Matrlx Spike Duplicate;
RPD, Relative Percent Differet,ce

Monrlny, Decenber 16, 2002

John Kobza, Ph.D.
Laboratory Director

1 135 Financial Blvd.
Reno, NV 89502-2348
Phone (775) 857-2400
FAX (775) 857-2404
sem @ sem-analytical.com

Poge I of 1

John C. Selisr
Special Consultant
Quality Assurance Manager

I
I
I
l
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S ierra Environmental Mor.ritorin

Attn: Lance Hellmann

I 135 Financial Boulevard

Reno, NV 89502-2348

Sample ID: Custonrer Sample ID
52002ll-1062 AcidWasteDrumA Startl0/18-02

Parameter

Laboratory
Analysis Report

Unlts
Of Measure

12t16/2002

sEM-965

R. Kobza

50254

Time Sompled

9:20 AM

Anrlyst

Date Received

tv2r/2002
Date

Analyzed

t"r@
Environmental
Monitoring, lnc.

Date:

Client:

Taken by:

Report:

PO #:

Date Srnrpled

tI/21t2002

Reporting
LlmltI

t
I

Total Recoverable Metals - Acid
Arsenic - ICP-MS
Barium - ICP-MS
Cadmium - ICP-MS
Chromium - ICP-MS
Silver - ICP-MS
Lead - ICP-MS
Mercury - AA Cold Vapor
Selenium - ICP-MS

sw-846 3020A
sw-846 6020
sw-846 6020
sw-846 6020
sw-846 6020
sw-846 6020
sw-846 6020
sw-846 7470
sw-846 6020

Completed
<0.4
0.5
<0.2
<0.4
<0.4

0.7
<0.004
<0,4

Klcilworth
Li
Li
Li
Li

Li
Layman

Li

l1/22/2002
11t27/2002
l1/27t2002
t2n2/2002
tt/27 /2002
L1/27/2002
r1/27/2002
n/26/2002
t1t27t2002

mEtL
mglL
mgiL
mg/L
mgtL
mg/L
rn'ElL
mglL

0.4
0.4
0.2
0.4
0.4
0.4

0.004
0.4

I
t
I
I
I

Approved By: our", /,a-//J=
oring, lnc

This report is applicabte only to the snmple received by the laboratory, The liabitity of the laboratory is limited to the smount paid
for this report. This report ls for the exclusive use of the client to whom it is gddressed and upon the condltion grat the client
&ssumes all liability for the further distribution of the report or its contents.

I
t
I

John Kobza, Ph.D.
Laboratory Director

Page 1 of 'l

1135 Financial Blvd.
Reno, NV 89502-2348
Phone (775) 857-2400
FAX (775) 857-2404
sem @ sem-analytical.com

John C. Seher
Special Consultant
Quality Assurance Manager
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Example Cation/Anion Balance Calculation
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