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Section 1 
Introduction 

1.1 General 
This Operation, Maintenance, and Monitoring (OM&M) Plan has been revised in response to 
the USEPA Five-Year Review dated March 2, 2009 for the Folkertsma Refuse Site located in the 
city of Walker, Kent County, Michigan (Figure 1). This OM&M Plan is intended to serve as a 
guidance document to facilitate long-term implementation of the remedial action. Components 
of the Folkertsma remedial action requiring OM&M include the following: 

• The landfill cover consisting of (from top to bottom) the following components: 

- Vegetation layer to aid in prevention of soil erosion 

- A minimum 0.5-foot tiuck topsoil layer that will sustain plant growth, and provide 
protection to the remainder of the cap 

- A minimum l.G-foot thick rooting zone layer providing protection from frost 
penetration and preventing roots from the vegetative layer from damaging the 
lowpermeability portion of the cap 

- A minimum 0.5-foot thick capillary break layer that will reduce the potential for 
head build-up on the barrier layer below by promoting drainage 

- A low-permeability, compacted clay barrier layer to minimize infiltration to the 
underl3nng waste. This layer is a minimum of 2.0 feet thick and has a maximum 
saturated hydraulic conductivity of 1 x 10"' cm/s 

• A 6-foot-high chain link fence with barbed wire surrounding tiie landfill 

• Monitoring weUs emd gas probes associated with the Envirorunental Monitoring Program 

• A grotmdwater drain within the waste to control groimdwater migration 

• Stirface water drainage swales to handle off-site and on-site runoti 

Information regarding the implementation of the Environmental Monitoring Program can be 
found in the Quality Assurance Project Plan for the Environmental Monitoring Program 
(Warzyn, September 1993), as amended by Appendix A of tlus OM&M Plan. 

In addition to operation, maintenance, and monitoring guidelines, this document presents the 
following: 

• Alternative operation and maintenance procedures 

• Safety procedures during maintenance 

• Required equipment for maintenance 
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• Record keeping requirements 

• ^ergency contacts 

1.2 Background 
On July 29, 1999, Waste Management, Inc., one of the Settling Defendants, and the Settling 
Defendants' consultant, RMT, Inc. (RMT), met with the USEPA Region 5 Post-Construction 
Completion (PCC) Team to discuss the USEPA's 5-year review of the Folkertsma Refuse Site 
(letter dated February 17, 1999). In particular, the problems associated with the statistical 
analysis of the data for this site and potential modifications to the OM&M Plan tiiat would 
resolve these problems were discussed. During that meeting, USEPA representatives described 
the PCC Program's goals, as outlined in the USEPA letter of March 30, 1999, to provide cost 
savings to PRPs, and ultimately NPL deletion, by streamlining die performance monitoring at 
sites witii constructed remedies on the basis of collected data, while maintaining protection of 
human health and the environment. 

At the July 29,1999, meeting, RMT made an oral presentation of ttieir technical assessment of 
the data collected to date and die limitations in attempting to apply the statistical methods 
required in the Scope of Work (SOW) to dus data set. Also discussed at the meeting was how 
the completed repair work at the site and the proposed changes to the OM&M Plan would both 
address the USEPA's 5-year review comments and streamline future monitoring, while 
continuing to protect human healdi and the environment. At the end of die meeting, the PCC 
Team members requested a revised OM&M Plan, which would also include the technical 
justification for requesting die changes. At that time, it was agreed that the technical rationale 
for the changes to die OM&M Plm would be included as an appendix to the revised Plan. This 
information was submitted to die USEPA on September 30,1999. 

At the July 29,1999, meeting, the PCC Team also discussed the administrative procedures that 
could be used to make changes to operation and maintenance programs at PCC sites. 
Additionally, it was noted that Paragraph 16a (Modification of the Scope of Work) of Section VII 
(Additional Work and Modification of die SOW) of the Administrative Order on Consent 
(AOC) for this site, allows either party to the AOC to propose changes to the SOW. 

In a letter dated November 9, 1999, die USEPA and the MDEQ commented on the information 
submitted in September. The Settling Defendants responded to the agencies' comments in a 
letter dated January 3, 2000. The USEPA and the MDEQ met on January 27 to discuss the 
proposed changes and the Settling Defendants' responses to their comments, and, in a 
telephone conversation with RMT, the USEPA requested a separate response to each of the 
comments in dieir November 9, 1999, letter. RMT submitted the requested information in a 
letter dated March 3,2000. 
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On April 25, 2000, the USEPA, the MDEQ, and RMT had further discussions about the 
OMi^Plan. This was followed by letter from the USEPA, dated May 1, 2000, which 
documented the MDEQ's concerns that were raised on April 25. The Settling Defendants 
provided responses to the agencies' May 1 comments in a Jxme 30,2000, letter, and incorporated 
all of the changes discussed since February 1999 into a second revision of the OM&M Plan, 
dated June 2000. 

In a letter dated August 10, 2000, the USEPA advised the Settling Defendants that the agencies 
would not change the recommendations for groundwater monitoring in tihe Five-Year Review. 

On November 1 and, December 5, 2000, tiie Settling Defendants requested a meeting with the 
agencies to discuss the proposed changes to the OM&M Plan. In response, the USEPA sent an 
e-mail message to RMT, Inc., (on February 8,2001), asking for additional information. The 
Settling Defendants provided responses in a letter dated February 16,2001. 

In an April 25, 2001 letter, the USEPA approved many of the Settling Defendants' requested 
changes to the OM&M Plan. Through a series of telephone conversations and e-mail messages 
between the USEPA and RMT, on April 25, 27, and 30, 2001, the agencies and the Settling 
Defendants negotiated final modifications to the OM&M Plan. 

On March 2, 2009, the USEPA completed the Third Five-Year Review and recommended 
changes to the OM£^ Plan. Details of the OM&M Plan modifications are described in the 
cover letter accompanying this document. The recommended changes are incorporated in this 
latest revision to the OM&M Plan. 
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Section 2 
Operation 

There are no operational tasks associated with the remedial action. The landfill cover systems 
(including surface water and groimdwater management systems) are passive systems that do 
not require human involvement for normal operation. 

Since there are no operational tasks required for the landtiU remedial action, no operational 
problems are expected. 
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Section 3 
Maintenance 

3.1 Overview 
Provide continued maintenance for the appropriate components of the remedial action as 
required/ unless otherwise noted. Maintenance tasks include the following; 

• Semiannual site inspections and identification of needed repairs 

• Restoring damaged areas of the landfill cover, as needed 

• Mowing of the landfill cover vegetation on a biannual basis 

• Overseeding and fertilizing, as needed 

• Removing sediment in the drainage swales, as needed 

• Restoring damaged sections of drainage swales, as needed 

• Restoring/replacing damaged fencing, monitoring wells, and gas probes, as needed 

A detailed description of each activity is given below. A log of these activities will be 
maintained and a summary of the activities will be reported to the USEPA and the MDEQ with 
tihe annual monitoring reports. 

3.2 Site Inspections 
Conduct semiannual site inspections of the landfill. Inspect the final cover for suitable 
vegetation, and the presence of erosion rills or gullies, depressioiu, and subsidence. Inspect the 
drainage swales for excess sediment, clogging by debris, sparse vegetation, or damage, 
including erosion and surface ponding. Closely monitor areas identified during the last four 
seihiannual inspections. In addition, mspect the drainage swales for flood damage after a major 
storm event (a 100-year event). Inspect site fencing, groundwater monitoring wells, and gas 
probes for damage. Qosely monitor and make note of any changes in land or groundwater use 
at the site and adjacent properties. 

Record the site inspection findings on the form shown in Table 3-1. Summarize die site 
inspection findings in the annual monitoring reports (see Section 8) by updating the record in 
Table 3-2. 

Notify the USEPA and the MDEQ in advance of scheduled site inspections. If, during any site 
inspection, changes to land or groundwater use is observed, communications will be made to 
the both the USEPA and MDEQ. Contact information is listed in Section 9. 
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3.3 Restoration of the Landfill Cover 
R^tore the landfill cover if any of the following conditions are identified during site 
inspections: 

• Gullies or rills on the surface of the cover that are greater than 6 inches in depth 

• Areas of subsidence that form depressions or otherwise impair the performance of the cap 
in promoting surface water runoff, preventing infiltration, or waste containment 

To restore the cover, place die required materials to achieve the original profile and 
requirements of the landfill cover design. Re-establi^ vegetation over the repaired areas. Place 
silt fences downslope of the area under repair if significant erosion is expected to occur before 
vegetation is established. 

3.4 Vegetation Establishment and Cultivation 
Fertilize, seed, and mulch as required promoting good vegetative growth. Fertilize with an 
appropriate mix for the condition of the grass (e.g., 19-19-19). Reseed over areas where 
maintenance activities have disturbed the soil or areas greater than 8 feet in diameter where 
vegetation coverage is less than 75 percent. The seed mixture will be 50% Perennial Ryegrass, 
35% Creeping Red Fe^e, and 15% Kentucky Bluegrass, as specified in MDOT Section 8.21.09 
(Table 8.21, roadside mix) unless the grass seed mixture appears to be ineffective. Modify die 
seed mixture, as appropriate. 

3.5 Biannual Mowing of the Landfill Vegetation 
Mow the landfill surface at least once every 2 years to stimulate root growth and to allow the 
vegetation to reseed itself. Perform additional mowing if vegetation is matted down (due to 
excessive height) to the extent that it reduces the retardation of surface water runoff, if 
vegetation becomes overgrown and a nuisance, or if detrimental plant species with penetrating 
roots become established. Control noxious weeds with timely application of an approved 
herbicide and by mowing. 

3.6 Sediment Removal in the Drainage Swales 
Sediment eroded from the landfill cover system may accumulate in die drainage swales. 
Remove sediment from the drainage swales, if reduced capacity is identified. Excavate the 
sediment when it is reasonably dry and disperse it uniformly over the soil cap area. Take care 
not to damage existing vegetation. Stockpile and vegetate the material, if necessary, to use for 
site maintenance at a later date. Restore the drainage swale if damaged by the sediment 
removal process. 
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3.7 Restoration of Damaged Sections of Drainage Swaies 
Restore to original condition or better, damaged sections of drainage swales noted during 
semiannual site inspections or after major storm events. 

3.8 Restoration/Repiacement of Fencing, Monitoring Weiis, and 
Gas Probes 

Restore or replace to original condition, or better, damaged sections of fencing, monitoring 
wells, or gas probes noted during site inspections. Maintain stamped aluminum identification 
tags on monitoring wells. 

As necessary to replace a monitoring well, install the new well by blind drilling to the required 
depth using a 6-inch-diameter, hollow-stemmed auger. Install 2-inch-inner diameter, threaded 
PVC Schedule 40, well screen and riser pipe. Backfill the annular space with a well-graded sand 
to a height of 2 feet above the screen. Install a bentonite seal to ground surface. -Set a 6-inch-
diameter protective casing with locking cover over the well-riser stickup. Install guard posts 
around each well. A qualified geologist or geotechnical engineer will oversee the well 
installation activities and record details on the new well installation. Submit a record of this 
work to the USEPA and the MDEQ for file update. 

In the event that a well is replaced, the replaced well will be abandoned in accordance with 
Rules 325.1663 and 325.1664 of the Michigan water well construction code (Part 127 of Act 368), 
which incorporates ASTM standard D5299-92. The wells will be abandoned by either 
overdrilling the casing and then filling the borehole with grout, or by cutting off the well casing 
3 feet below grade and then filling the casing with bentonite. State well abandonment forms 
will be submitted for all wells abandoned. 

For gas probe replacement, follow the same actions for installing a groundwater monitoring 
well, except that a borehole for a gas probe will be 4 inches in diameter, and the pipe will be a 1-
inch-diameter. Schedule 40 PVC perforated pipe. 
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Section 4 
Environmental Monitoring 

4.1 Overview 
Envirorunental monitoring for the landfill remedial action will be conducted once, 6-12 months 
prior to the next Five-Year Review in 2013, for the following media: 

• Groundwater 

• Smface water 

• Landfill gas 

The USEPA, in their November 2008 Third Five-Year Review, agreed to limit the environmental 
moiiitoring conducted at the landfill to only one complete roimd of monitoring, conducted six 
to twelve months prior to the next Five-Year Review expected in 2013. 

This section presents an overview of the envirorunental monitoring actions required for these 
media and the associated data analysis. Further details pertaining to environmented monitoring 
are presented in tire Quality Assurance Project Plan (QAPP) for the Environmental Monitoring 
Program (Warzyn, Inc., September 22,1993; as modified by Appendix A of this document). 

The QAPP presents the organization, objectives, functional activities, and specific quality 
assurance and quality control activities associated with the remedial action. Appendix A of the 
September 1993 QAPP contains the Sampling and Analysis Plan (SAP). That document 
describes specific protocols that will be followed for sampling, sample handling and storage, 
cham-of-custody, and laboratory and field analysis. Appendix A of this OM&M Plan amends 
those portions of the QAPP and the SAP tiiat are affected by the changes to the envirorunental 
monitoring program that have been agreed upon by the USEPA, the MDEQ, and the 
Settling Defendants. 

4.2 Groundwater Monitoring Program 
Collect and analyze a single groundwater sample from each of the eight on-site monitoring 
wells (MW-106, MW-107R, MW-108, MW-109, MW-201, MW-206, MW-207R, and MW-208) six 
to twelve months prior to tiie next Five-Year Review expected in 2013. The locatioirs of the 
inonitoring wells are diown on Figure 2. Analyze each sample for the organic and inorganic 
chemicals and metiiods listed in Table 4-1. Sample quantities, containers, preservatives, and 
packaging requirements are provided in Table 4-2. Sample custody and documentation 
procedures are described in the SAP (Appendix A) 
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4.2.1 General Sampling 
The following tests, measurements, and procedures will be conducted at groundwater 
monitoring wells in the order specified below: 

- Record the name of the sampler, the date, and the time sampling began. 

- Note and record the weather conditions, including sky conditions, air temperature, 
wind speed, and wind direction. Note and record other conditions that could affect 
the sample results. 

- Inspect aind record the condition of the monitoring well. Note if repair is needed. 
Note if the well was locked. 

- Measure and record the depth to water to the nearest 0.01 foot, using the procedure 
described in Subsection 4.2.2. Repeat the depth to water measurement. If the 
second measurement differs from the first, remeasure until a consistent water level 
is determined. 

- Purge the well, and record the results as specified in Subsection 4.2.3. Note the t)^e 
of equipment used to purge the well. Also note the presence or absence of sediment 
in the sample. Dispose purge water to the ground surface. Use low-flow sampling 
techniques (purge rate of 1 L/min or less) to collect groundwater samples. 

- Sample the well as specified in Subsection 4.2.4 for parameters listed in Table 4-1. 

- Replace the well cap, lock the well, and note the time sampling is completed. 

4.2.2 Water Level Measurements 
The following procedures for measuring the water levels in the monitoring wells will 
be followed: 

- Use either a weigihted steel tape with raised numerals, graduated in tenths and 
himdredths of a foot, or an electric water level indicator to measure the water levels. 
Check to make sure that tiie tape is long enough to pliimb the bottom of the deepest 
well. 

- Check the tape to ensure that it is not damaged. 

- Decontaminate the tape immediately prior to use and between each well by flushing 
with nonphosphate soap and distilled water. 

- Note the previously recorded depth to water. Use the previously recorded depth as 
an estimate of the expected water level. 

- Lower the tape into the well; and align the "hold" mark with the top of the well 
casing, being careful not to overshoot the top of the casing with the "hold" mark. 
Read the measurement directly from the tape, and record it on a form similar to the 
Water Level Meastirement Record. 
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- Repeat the water level measurement to verify the depth to water. 

- Measure the water levek in all of the monitoring wells during each sampling event, 

4.2.3 Well Purging 
The following procediures will be followed prior to sampling each well: 

- Use a new, disposable pair of Latex gloves and disposable tubing at each 
monitoring well for purging and sample collection. Place a clean plastic dropcloth 
on the ground aroimd the well to minimi2:e contact between the sampling 
equipment and the groimd. 

- Determine the volume of water in the well using the following calculation: one well 
volume (gallons) = (0.163 gallons per foot) x (feet of water column). (Note: this 
calculation is applicable only for 2-inch-inside diameter wells.) 

- Remove water from the well using low-flow techniques (purge rate of 1 L/min or 
less), and monitor field parameters imtil the purged water meets the stabilization 
criteria listed in Table 4-3. 

- Record the field parameters, including purging rate, until the stabilization mteria 
are met. 

- Decontaminate the downhole sampling pumps by pumping 5 gedlons of 
nonphosphate soap solution through them, followed by 10 gallons of 
distdled water. 

4.2.4 Sample Collection 
The following procedures will be followed for sample collection: 

- Upon completion of the well purging step, collect the samples using low-flow 
sampling techniques (1 L/min or less). A summary of the numbers and types of 
samples to be collected is presented in Table 4-4. The preservatives will be 
premeasured by the laboratory and added to the appropriate sample bottles prior to 
shipment to the facility. Each sample bottle for a given monitoring well will have a 
label (affixed by the laboratory) that will contain the facility name, the monitoring 
well number, tiie date and time of sample collection, and the sampler's initials. The 
type of preservative (if present) will also be recorded on the label. 

- Do not filter samples for metals analysis unless the well produces water with 
excessive turbidity. If excessive turbidity is observed, also collect a filtered sample. 

- If necessary to collect a filtered sample, filter the sample in the field using a 
peristaltic pump, a new section of Tygon® tubing, and a disposable (one-use) 
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0.45-micron high-capacity capsule filter for each sample. The filtered sample will be 
discharged directly into tihe containers provided by the laboratory. 

- Do not touch the inside of bottle necks or caps, to minimize potential 
cross-contamination. 

- Record the munber and type of samples taken and the time of sampling on the 
chain-of^stody record and in the field notebook. The container label and field 
notes will identify which sample aliquots were filtered. 

Quality control samples (see Table 4-4) will be collected/prepared as follows: 

- Collect a duplicate sample at a randomly selected location. 

- Prepare an equipment blank sample in the field by poiuring distilled water titirouglh 
the pump sifter it has been cleaned, and then into the sample bottle. 

- Pack the samples in coolers with ice that is sealed in zip-lock bags, smd ship tn the 
Pace Anal3rtical Laboratories in Madison, Wisconsin, via overnight delivery. Ship 
the samples within 24 hours from the time titiat they are collected. Seal the chain-of-
custody forms in zip-lock bags and place in the cooler containing the samples listed 
on die form. 

4.2.5 Sample Identification 
The following procedures will be followed for identifying samples: 

- Identify duplicate samples by using a "D" as the station number and a sequential 
suffbc beginning with "1" (for example, D-Gl). Duplicate samples will be "blind" 
samples sent to the laboratory to check the quality of the laboratory procedures. 

- Enter die well identification number of the duplicate samples in the field log book. 

- Identify field equipment rinsate blanks by using an "F" as the station number and a 
sequential suffbc (e.g., F-01). 

- Include the field sample identification numbers on the chain-of-cnistody forms. 

4.2.6 Field Records 
To provide a complete, accurate, unbiased, and understandable record of events so that 
situations and events can be later reconstructed without having to rely on memory, 
sampling activities will be dcxnimented in field sample logs as follows: 

- Use an all-weather pen to record information. 

- Cross out incorrect entries with a single line, and date and initial the cross outs. 
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- Insert the correct information near the original entry in a manner that clearly shows 
where the correction belongs. 

- Include in the field sample logs ttie following information; 

- Sample date and time 

- Type and number of bottles/containers filled 

- Sample description (color, odor, and turbidity) 

- Sample handling procedures (preservation, filtration, shipping) 

- Water levels, specific conductance, and temperature 

- Problems encountered 

- Any other information or observations that, in the judgment of the field 
personnel, are relevant to meeting the objectives of the project 

4.3 Surface Water Monitoring Program 
Six to twelve months prior to the next Five-Year Review expected in 2013, collect and analyze a 
surface water sample from the combined discharge from the unnamed creek and the excavated 
ditch (at SW-1), and a sample from the backgroimd location (SWBG-1, which is the influent to 
the 48-inch reinforced concrete pipe). The surface water sampling locations are shovm on 
Figure 2. The monitoring frequency and analytical parameters are identical to tiie groimdwater 
monitoring program and are presented in Table 4-1. Sample quantities, preservatives, 
containers, and holding times are presented in Table 4-2. 

4.4 Landfill Gas Monitoring Program 

4.4.1 Monitoring Locations and Frequency 
Monitor the two gas probes (GFl and GP2) for metihane concentration (measured as a 
percent of the LEL) and for gas pressure within the probe. The locations of the gas 
probes are shown on Figure 2. Perform this morutoring event six to twelve months prior 
to tile next 5-year review expected in 2013. 

4.4.2 Monitoring Procedures 
Landfill gas monitoring will be performed using portable gas meters and pressure 
gauges. The following procedures will be implemented: 

1. Attach the low pressure port of the pressvue gauge to the monitoring port. If the 
gauge indicates a negative reading, switch the hose on the gauge to the high-
pressure sampling port. Record the vacuum or pressure. (Note: It is important to 

RMT, Inc., Michigan I folfcertsma Rc/use Site 4-5 Revised April 2009 
/;\P/T\«M)5337\30\K000S33130-0a2.DOC 4^2/09 



monitor soil gas pressure in the probes prior to obtaining combustible gas 
concentration data.) 

2. With tiie meter at room temperature, calibrate the meter according to the 
manufacturer's directions before each monitoring event. 

3. At each probe, attach the hose to the morutoring port; and, when the readout has 
stabilized, record the oxygen, carbon dioxide, and combustible gas concentration. 

4. After each reading using the combustible gas meter, remove the hose and allow the 
methane and oxygen reading to return to zero. 

5. If the pressure gauge carmot be exactly zeroed prior to opening the monitoring 
probe valve, note tiie initial reading. After the valve is opened, and the pressure 
needle stabilizes, note this value. The actual pressure may be calculated by 
subtracting the initial reading from the second reading. 

6. On a field data sheet or in the field log book, record the following data for the gas 
probes: 

- Percent oxygen 

- Carbon dioxide 

- Combustible gas as methane (percent LEL or percent gas) 

- Pressure 

7. In addition, for each day monitoring is performed, record the following 
general information: 

- Date 

- Weather conditions 

- Barometric pressure and trend 

- Temperature 

Ground condition (saturated, frozen, etc.) 

- Name of monitoring persormel 

4.5 Data Analysis - Groundwater Monitoring 
The results of title sampling event will be compared with the Michigan Part 201 generic GSI 
criteria (MDEQ, January 23,2006). This review will include the following steps: 

• Compare downgradient concentrations with the Part 201 generic GSI criteria (Table 4-5). If 
downgradient concentrations are above these criteria, then use site background (from 
MW-201) as the generic GSI criteria. 
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• If site background is used as the generic GSI criteria, thm determine the percentage of 
nondetect ("U") data in the background data set, and address per USEPA guidance 
(1993, Section 2), as follows. 

- Nondetects less than or equal to 15% - replace with PQL/2 or use Aitchison's 
adjustment 

- Nondetects between 16% and 50% - use Aitchison's adjustment 

- Nondetects between 51% emd 90% - use nonpareunetric Tolerance Limits 

- Nondetects greater than 90% - use Poisson Tolerance Limits 

- Nondetects at 100% - no statistical test is valid 

4.6 Data Analysis - Surface Water Monitoring 
The results of the surface water isampling will be evaluated in the same way as the results of the 
groundwater sampling (Subsection 4.5). The siuiace water results for SW-1 will be compared 
with the Michigan Rule 57 (Rule R323.1057 of the Michigan Administrative Code) criteria. For 
tius site, tihe applicable Rule 57 criteria are the final chronic values (FCVs) for aquatic 
organisms. The FCVs are also the generic GSI criteria for this site. Consequently, the surface 
water and groundwater results will be compared with the same criteria (Table 4-5). As 
appropriate, surface water backgrormd will be calculated using resrdts for SWBG-1. 

4.7 Data Analysis and Contingency Action - Landfiii Gas Monitoring 
Compare the metihane levels in the gas probes to the Lower Explosive Limit (LEL) for methane, 
which is 5 percent in air by voliune. In accordance with Rule R299.4433, MAC, the point of 
compliance for landfill gas is tihe LEL at the property boundary. 
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Section 5 
Alternative Operation, Maintenance, and 

Monitoring 
As recommended in the Superfund Remedial Design and Remedial Action Guidance (USEPA, 
Jimel986), this section should address operational and maintenance alternatives in case of 
failure of the remedial action. No alternative operation and maintenance procedures are 
recommended for the landfill cover because, if it fails, it will be repaired. The maintenance 
activities proposed for the landfill cover are intended to maintain die site in a secure condition, 
which includes performing repairs as needed. 

Because tihe site has a major surface water drainage ch^mnel along its western and soudiem side 
that is affected by action beyond the control of the site owner and operator, alternative 
operation, maintenance, and monitoring procedures may need to be developed pending 
changes to the amount of surface water entering the site, including die enlargement of drainage 
channels if necessary. 
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Section 6 
Safety during Maintenance 

Follow the health and safety procedures set forth in the Health and Safety Plan for Operation, 
Maintenance, and Monitoring when conducting operation, maintenance, or monitoring at 
the site. 
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Section 7 
Required Equipment 

It is anticipated diat Folkertsma Settling Defendants will have a contractor perform 
maintenance activities for the site radier than keep equipment at the site. Maintenance activity 
frequency will be low enough that dedicated mowing and earthmoving equipment for the site 
wOuld not be economically prudent. 
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Section 8 
Record Keeping 

Prepare an annual report for submittal to the USEPA and the MDEQ. Include the following 
items in this report. 

• List of monitoring activities, if any, and records of the site inspections (Table 3-2). If 
additional inspections were performed due to significant storm events, also describe the 
condition of the landfill cover and drainage swales for each storm-related inspection. 

• Date and results of routine maintenance activities such as mowing and fertilizing. 

• Note of any changes in land or groundwater usie at the site or at adjacent properties. 

• Date and description of activities for repairs and reseeding. The description shall indude 
the materials used and a map indicating the location. 

• Date, description, and completion diagram of any wells that have been repaued, 
abandoned, or replaced. 

• Records of annual operating costs. 

• Summaries of all contacts with representatives of the local community, public interest 
groups, or State government. 

• Changes in key persormel. 

• Certification stating institutional controls are effective and in place. 
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Section 9 
Emergency Contacts 

This section presents a list of contacts in the event of an emergency at the site. 

Ambulance City operates an ALS system; 
Fire Dept. authorities will contact 
ambulance via radio. A 
separate call is not required. 

(616)458-1441 

Hospital E/R Spectrum Downtown Hospital 
100 Michigan Street 
Grand Rapids 

(616)774-1774 

Poison Control Grand Rapids 1-800-632-2727 

Police City of Walker (616) 453-5441 
or 911 

Fire City of Walker (616) 458-1441 
or 911 

Regulatory 
Agencies 

77 W. Jackson Blvd., SR-6J 
Chicago, IL 60604 

(312)886-7253 Karen Cibulskis, Remedial 
Project Manager, USEPA 
Region 5 Post-Construction 
Completion Group 

MDEQ-Environmentai Response 
Division 

(517)373-8436 Daria Devantier, Superfund 
Section 

MDEQ Pollution Emergency 
Alerting System (PEAS) 

(800) 292-4706 

Settling 
Defendants' 
Technical 
Committee 
Chairperson 

700 56"" Avenue 
Zeeland, Ml 49464 

(616) 688-5777 Phillip Mazor, 
Waste Management, Inc. 

District Manager 

Closed Site Management 
Group 
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Date: 

Inspector: 

USEPA/MDEQ Notified of 
Scheduled inspection Date: 

Table 3-1 
Semiannual Site Inspection Record 

Temperature: 

Weather: 

Ground Conditions: 

ITEM Adequate 

Requires 
Malntenanc 

a Status Ccmmeiits 

Final Cover; 

Vegetation'^' 

Erosion® 

Settlement® 

Drainage swales® 

Grass mowed or fertilized 
(record, date and/Or fertilizer 
mix) 

Vegetation'^' 

Erosion® 

Settlement® 

Drainage swales® 

Grass mowed or fertilized 
(record, date and/Or fertilizer 
mix) 

Vegetation'^' 

Erosion® 

Settlement® 

Drainage swales® 

Grass mowed or fertilized 
(record, date and/Or fertilizer 
mix) 

Vegetation'^' 

Erosion® 

Settlement® 

Drainage swales® 

Grass mowed or fertilized 
(record, date and/Or fertilizer 
mix) 

Vegetation'^' 

Erosion® 

Settlement® 

Drainage swales® 

Grass mowed or fertilized 
(record, date and/Or fertilizer 
mix) 

^as probes'^' 

Groundwater monitoring wells® 

Fencing® 

Gates and locks® 

Land and Groundwater Use® 

Other Observations: 

NOTES: 
Inspect for suitable growth and coverage, presence of detrimental plant species, and weeds. 
Inspect for erosion rills or gullies greater than 6 inches in depth. 
Inspect for depressions or damaging subsidence. 
Inspect for siltation or erosion, clogging by debris, or other damage. Inspect for flood damage after major storm 
events (100-year event). 
Inspect riser pipes, surface seals, and supports for structural integrity, the presence and condition of the locks and 
identification labels. 
Inspect for breaks, deterioration, frost heave, and vandalism. 
Inspect for changes to land and groundwater use on site and at adjacent properties. 

(5) 

(fi) 

(7) 
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Table 3-2 
History of Site Inspection and Monitoring Activities 

12/19/94 Quarterly sampling and site inspection No significant observations were noted. 

12/20/94 Quarterly sampling and site inspection No significant observations were noted. 

1/31/95 Sample gas wells and inspect site No significant observations were noted. 

2/15/95 Sample gas wells and inspect site No significant observations were noted. 

3/16/95 Quarterly sampling and site inspection No significant observations were noted. 

4/25/95 Sample gas wells and inspect site No significant observations were noted. 

5/95 Fertilized and overseeded vegetative cover No signific€Uit ot)servations were noted. 

5/18/95 Sample gas wells and inspect site No significant observations were noted. 

6/15/95 Quarterly sampling and site inspection No significant observations were noted. 

9/95 Fertilized and mowed No significant observations were noted. 

9/26/95 Quarterly sampling and site inspection No significant observations were noted. 

12/19/95 Quarterly sampling and site inspection No significant observations were noted. 

3/27/96 Quarterly sampling and site inspection No significant obsenrations were noted. 

6/20/96 Quarterly sampling and site inspection No significant observations were noted. 

9/25/96 Quarterly sampling and Site inspection No significant obsen/ations were noted. 

12/30/96 Quarterly sampling and site inspection No significant observations were noted. 

3/31/97 Quarterly sampling and site inspection No significant observations were noted. 

4/97 Fertilized and overseeded vegetative cover No significant observations were noted. 

6/97 Mowed vegetative cover No significant observations were noted. 

6/30/97 Quarterly sampling and site inspection No significant observations were noted. 

9/29/97 Quarterly sampling and site inspection No significant observations were noted. 

12/22/97 Quarterly sampling and site inspection No significant observations were noted. 

3/23/98 Quarterly sampling and site inspection No significant observations were noted. 

5/98 Fertilized and overseeded vegetative cover No significant observations were noted. 

6/25/98 Quarterly sampling and site inspection Darling Rendering Plant collapsed on top of 
the Site fence. The damage to the fence 
caused the site to become unsecured, and 
the fence was repaired in June 1998. 
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Table 3-2 (continued) 
History of Site inspection and Monitoring Activities 

9/23/98 Quarterly sampling and site inspection Site fence had been repaired since last site 
visit. The site is now secure. 

11/5/98 Five-Year Review Site Inspection A small low area was noted in the center 
swaie. Slight erosion was noted in the 
center swale. 

12/28/98 Quarterly sampling and site inspection No significant observations were noted. 

5/99 Fertilizing, overseeding*, and mowing of 
vegetative cover 

No significant observations were noted. 

9/99 Quarterly sampling and site inspection No visible evidence of erosion. The main 
gate lock and MW201 lock were replaced. 

3/00 Fertilizing and site inspection Small trees growing in the drainage swaie 
outside the northem fence need to be cut 
down when the site is mowed. 

5/00 Semiannual sampling and site inspection No significant observations. All well locks 
were replaced. 

8/00 LFG monitoring and site inspection Grass had been mowed since 
5/00 inspection 

10/00 Quarterly groundwater and surface water 
sampling, LFG monitoring and site inspection 

No significant observations were noted. 

12/00 Quarterly groundwater and surface water 
sampling, LFG monitoring and site inspection 

No significant observations were noted. 

3/01 Quarterly groundwater and surface water 
sampling, LFG monitoring and site inspection 

No significant observations were noted. 

6/01 Quarterly groundwater and surface water 
sampling, LFG monitoring, and site inspection 

No significant observations were noted. 

9/01 Quarterly groundwater and surface water 
sampling, LFG monitoring, and site inspection 

Fence was damaged in the northeastern 
comer. 

4/02 Quarterly groundwater and surface water 
sampling, LFG monitoring, and site inspection 

Fence was damaged in the northeastern 
comer. An old drum was present on-site. 

5/02 Fertilizing of entire site 
7/02 Mowing of vegetative cover 
9/02 Quarterly groundwater and surface water 

sampling, LFG monitoring, and site inspection 
Site was mowed in July. Fence has been 
repaired. Old drum has been removed. 

5/03 Sertiiannuai groundwater and surface water 
sampling, LFG monitoring, and Site Inspection; 
fertilizing of entire site. 

6/03 Removal of trees in ditcfres, and chipping and 
scattering of chips on-site; removal of two 
empty drums from site 
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Table 3-2 (continued) 
History of Site Inspection and Monitoring Activities 

10/03 Semiannual LFG monitoring and site 
Inspection; replacement of protective casings at 
GP1 and GP2 

GP1 and GP2 protective casings were 
broken and have been replaced. 

2004 Quarterly fence inspections and minor repairs. 
4/04 Semiannual groundwater and surface water 

sampling, LFG monitoring, and site inspection; 
abandonment of GP-3 

No significant observations were noted. 

6/04 Fertilizing of entire site -
10/04 Semiannual LFG monitoring and site inspection No significant Observations were noted. 
2005 Quarterly fence inspections and minor repairs. 
4/05 Semiannual groundwater and surface water 

sampling, LFG monitoring 
No significant observations were noted. 

11/05 semiannual LFG monitoring and site inspection No significant observations were noted. 
2006 Quarterly fence inspections and minor repairs. 
4/06 Semiannual groundwater and surface water 

sampling, LFG monitoring 
No significant observations were noted. 

. 9/06 MoWirig Of vegetative cover -
TO/06 Semiannual LFG monitoring and site inspection No significant observations were noted. 
2007 Quarterly fence inspections and minor repairs. 
4/07 Semiannual groundwater and surface water 

sampling, LFG monitoring 
No significant observations were noted. 

5/07 Fertiiizihg of entire site -
10/07 Semiannual LFG monitoring and site 

inspection, mowing of vegetative cover 
No significant observations were noted. 

2008 Quarteriy fence inspections and minor repairs. 
:4/08 Semiannuai groundwater aiid surface water 

sampling, LFG monitoring 
No significant observations were noted. 

5/08 Fertilizing of entire site -
9/08 Semiannuai LFG monitoring and site 

inspection, mowing of vegetative cover 
Locks were replaced at MW-108, MW-109, 
and the south gate. Broken hinge was 
repaired on MW-108. 

* Overseeding involve adding to fertilizer and trroadcasting over the site. 
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Table 4-1 {Revised March 2009) 
Environmental Monitoring Program 

Analytical Parameters, Methods, and Target Detection Limits 
for Groundwater and Surface Water 

Volatile Organic 
Compounds (VOCs) 

• 8260 various 

Aluminum • 6010/6020 50 

Arsenic • 6010/6020/7060 20 

Barium • 6010/6020 100 

Cadmium • 6010/6020 0.5 

Chromium (total) • 6010/6020 5 

Cobalt • 6010/6020 10 

Copper • 6010/6020 5 

Iron • 6010/6020 100 

Lead • 6010/6020 3 

Magnesium • 6010/6020 100 

Manganese • 6010/6020 20 

Mercury • SOW ILM03.0® 0.2 

Nickel • 6010/6020 25 

Potassium • 6010/6020 500 

Selenium • 6010/6020 5 

Silver • 6020/200.9 0.2 

Sodium 6010/6020 1,000 

Thallium • 6010/6020 2 

Zinc • 6010/6020 20 

Notes: 

Method References: USEPA, 1996. SW 846. Test methods for evaluating solid wastes, 
physicai/chemical methods. The most recent method revisions wili tie used. 
From the MDEQ ERD Operatkmai Memorandum #6, Revision 5. Novemtier 1996. 

™ USEPA, Statement of Wortc for Inorganic Analysis, August 1991 (frcm Table 7-1 of the September 1993 
QAPP). 
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Table 4-2 (Revised March 2009) 
Environmental Monitoring Program 

Sample Quantities, Containers, Prsservatives, and Packaging Requirements 

Groundwater 

Volatile 
Organic 
Compounds 
(VOCs) 

Three 40 ml, glass VGA 
vials 

HOI to pH<2, Iced to 
4»G. 

14 days from sampling Fill to top, no air 
bubbles 

Shipped daily by 
overnight carrier 

Vermlcullte or 
bubble wrap 

Target 
metals^®' 

One 1-liter, high-density 
polyethylene bottle 

HN03topH<2,lced 
to4''C. 

180 days from sampling 
(28 days for mercury) 

Fill to shoulder of 
bottle 

Shipped daily by 
overnight carrier 

Vermlcullte or 
bubble wrap 

Surface Water 

VOCs Three 40 ml, glass VGA 
vials 

HOI to pH<2, Iced to 
4''C. 

14 days from sampling Fill to top, no air 
bubbles 

Shipped dally by 
overnight carrier 

Vermlcullte or 
bubble wrap 

Target 
metals^®' 

One 1-liter, high-derislty 
polyethylene bottle 

HN03topH<2, Iced 
to4''C. 

180 days from sampling 
(28 days for mercury) 

Fill to shoulder of 
bottle 

Shipped dally by 
overnight carrier 

Vermlcullte 
or bubble wrap 

Notes: 

The holding time t)egins at the time the sample Is collected. 
The packing material should completely cushion the sample txmies - twttom, sides, and top. 
Target metals for groundwater and surface water monitoring are listed In Tattle 4-1. 
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Table 4-3 
Groundwater Stabilization Criteria 

PH Three successive readings within 0.2 pH unit 

Conductivity Three successive readings within 20 pmhos/cm 

Temperature Three successive readings within 0.5°C 

Turbidity Three successive readings within 10 percent or <10 NTU 

Dissolved oxygen Three successive readings within 0.5 mg/L 

Eh Three successive readings within 30 mv 
NOTE: 

Stabilization criteria may be modified during sampling based on field observations. 
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Table 4-4 (Revised March 2009) 
Summary of the Sampling and Analysis Program 

Groundwater pH, Eh, specific 
conductance, 
temperature, 
turbidity, and 
dissolved 
oxygen 

VOCs, Target 
metais 

8® 1/10 1 1/10 1 10 

Surface 
water 

VOCs, Target 
metais 

2(4) 1/10 1 1/10 1 4 

Notes: 

Held parameters will tw measured at the time of sample collection. 
Laboratory analyses will be performed by Pace Analytical Senrices. Specific analytes, laboratory methods, and target detection limits are listed In 
Table 4-1. 
Samples vyill be collected from the following 8 wells: MW-106. MW-107R, MW-108, MW-109, II4W-201, MW-206, MW-207R, and MW-208. 
Samples will be collected at SW-1 and SWBG-1. 
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Table 4^ {Revised March 2009) 
GSI Criteria for the 

Folkertsma Refuse Site 

VOCs various 

Aluminum NA 

Arsenic 150 

Barium 1,037® 

Cadmium 9(2) 

Chromium lii 216® 

Cobalt 100 

Copper 2/2) 

iron NA 

Lead 107® 

Magnesium NA 

Manganese 1,079® 

Mercury 0.2® 

Nickel 239® 

Potassium NL 

Selenium 5.0 

Silver 0.2 

Sodium NA 

Thallium 4 

Zinc 493® 

(1) Generic GSI criteria published by the MDEQ, Jartuary 23,2006. 

(2) Hardness-dependent generic GSI criterion calculated using 225 mg/L 
calcium carbonate for the Indian Mill Creek in Kent County. Calculations 
presented in Appendix C. 

(3) Generic GSI criteria is less than the Target Detection Umit, therefore, the 
TDL will be used as the site-specific GSI criteria. 

NA = not available. 

NL = parameter not listed. 

RMT, Inc., Michigan I Folkertsma Ke/irse Site 
/:\P/r\0iMS33I\30\Ka00S3313lHXa.DOC 4/22/09 

Revised April 2009 



FIGURES 



Figures 

RMT, Inc., Michigan I Folkertsma Refuse Site Revised April 2009 
l;KPIT\00.0S33I\30\R000S3313M02.DOC 402/09 



RMT COMPUTER AIDED DESIGN AND DRAFTING • CREATING BALANCE 

FIGURE 1 



ill? 
S' o II <7 3s t 

I c o I 
•ie« " 

Isas? 
40 o t/):Q 

ry 
/ 1 t 

APPHOMWTE PNOPERir UN£ MW)09^ 

miER UNC 

GMMEL ROM) 

uyns OF RNM. OMR SW,^ 

- DRMNMX SRRLE SWBG-1^ 

ENVIRONMENTAL MONrTORlNQ UOCATION8 

DRAWN BY: SL SCALE: PROJ. NO. 5J31.30 

CHECKED BY: JO r=ioo' FILE NO. 5331.30.01.DWG 

APPROVED BY: MA DATE PRINTED: 
FIQURE2 

DATE: APRIL 2009 

DATE PRINTED: 
FIQURE2 

741 Headland Trail 
Uadison, W 53717-1934 
P.O. Box 8923 53708-8923 
Phone: 608-831-4444 
Fax: 608-831-3334 



M,«hriA I 



APPENDIX A 



Appendix A 
Amendments to the QAPP and SAP 

RMT, Inc.,Michigan I Foikertsma Refuse Site Revised April 2009 
l;\P/T\00.aS331\30\K000S33130.002.DOC 



Table of Contents 
Introductian A-iii 

1. Project E>escription A-1 

1.1 Site Description A-1 
1.2 Past Data Collection Activity/Current Status A-1 
1.3 Project Objectives and Scope A-1 

1.3.1 Groundwater Monitoring A-1 
1.3.2 Surface Water Monitoring A-2 
1.3.3 Landfill Gas Monitoring A-2 

1.4 Sampling Network Design and Rationale A-3 
1.5 Parameters to be Tested and Frequency A-3 
1.6 Intended Data Usage and Data Quality Objectives A-3 
1.7 Project Schedule A-4 

2. Project Organization and Responsibilities A-5 

3. Quality Assurance Objectives for Measurement Data A-6 

4. Sampling Procedures A-7 

4.1 General Sampling A-7 
4.2 Water Level Measurements A-8 
4.3 Well Purging A-8 
4.4 Sample Collection A-8 
4.5 Sample Identification A-9 
4.6 Field Records A-10 

5. Sample Custody and Documentation A-11 

5.1 Field Sample Custody Procedures A-11 
5.2 Laboratory Custody Procedures A-12 

RMT, Inc. A-f Folkertsma Refuse Site 
l:\Pri\0(K>5331\30\APPENDIXAJ33l30.m.DOC 6/15/09 April 2001 



6. Calibration Procedures and Frequency A-13 

7. Analytical Procedures A-14 

8. Internal Quality Control Check , A-15 

9. Data Reduction, Validation, and Reporting A-16 

9.1 Data Reduction A-16 
9.1.1 Field Data Reduction Activities A-16 
9.1.2 Laboratory Data Reduction Procedures A-16 

9.2 Data Reporting A-17 
9.2.1 Field Data Reporting A-17 
9.2.2 Laboratory Data Reporting A-17 

9.3 Data Validation A-17 
9.3.1 Procedures Used to Validate Field Data A-17 
9.3.2 Procedures Used to Validate Laboratory Data A-17 

10. Performance and System Audits A-19 

11. Preventive Maintenance A-20 

12. Routine Procedures Used to Assess Data Precision, Accuracy, and Completeness A-21 

13. Corrective Action A-22 

14. Quality Assurance Reports and Management A-23 

15. References A-24 

List of Tables 

Table 4-1 Environmental Monitoring Program Inorganic Parameters, Methods, and 
Target Detection Limits for Groundwater and Surface Water 

Table 4-2 Environmental Monitoring Program Sample Quantities, Containers, 
Preservatives, and Packaging Requirements 

Table 4-3 Grotmdwater Stabilization Criteria 
Table 4-4 Summary of the Sampling and Analysis Program 
Table 4-5 GSI Criteria for the Folkertsma Refuse Site 

RMT, Inc. A-ii Folkertsma Rrfuse Site 
l:\PinOO-IB331\3a\APPENDlXAJ33130_OOIJX3C 6AS/09 April 2001 



Introduction 
This amendment to the Quality Assurance Project Plan (QAPP) and its Sampling and Analysis 
Plan (SAP) describes only those procedures that have changed froin the original QAPP and SAP 
for the site (Warzyn, 1993) and incorporates the imchanged portions of the original QAPP and 
SAP by reference. 

The USEPA has completed its third 5-year review of the Folkertsma Refuse Site. An evaluation 
of the last 5 years of the post-construction monitoring data (2004-2008) indicates that certain 
modifications to the monitoring plan are appropriate. These modifications will focus future 
data acquisition on the site indicator parameters that provide useful information for ensuring 
the effectiveness of the site remedy. As a result of tius evaluation, the monitoring program has 
been modified as follows: 

• Analytical par^lmeter list revised 

• Sampling frequency reduced 

• Laboratory changed 

• Laboratory methods revised 
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Section 1 
Project Description 

1.1 Site Description 
The Third Five-Year Review for the Folkertsma Refuse Site (USEPA, February 2009) describes 
the site history and changes to the site since the QAFF was approved. The significant changes 
to the site included the implementation of the remedy, which included installing a landfill cap 
and permeable imdergroimd drains, along with restoring site ditches. The Final Construction 
Completion Report, with a copy of the filed deed restriction, was submitted to the USEPA in 
February 1995 and was approved on Meurch 30,1995. 

1.2 Past Data Collection Activity/Current Status 
As described in the Third Five-Year Review (USEPA, 2009), the site has had continued quarterly 
groundwater monitoring since the first post-construction rormd of sampling in December 1994 
througih April 2001. Following April 2001, groimdwater monitoring has been conducted on a 
semiannual basis from April 2001 through April 2003, and annually from April 2003 to the 
present. The next round of groimdwater and surface water samples are scheduled to be 
collected 6-12 months prior to ttie next Five-Year Review, currently scheduled for 2013. 

1.3 Proj ect Obj ectives and Scope 

1.3.1 Groundwater Monitoring 

The purpose of the grotmdwater monitoring program at the Folkertsma Refuse Site is to 
monitor the effectiveness of the Remedial Action and to evaluate the groundwater 
quality with respect to applicable standards. 

The eigiht site monitoring wells (MW-106, MW-107R, MW-108, MW-109, MW-201, 
MW-206, MW-207R, and MW-208) will be sampled once, 6-12 months prior to the next 
Five-Year Review scheduled to be in 2013, for the list of analytes presented in Table 4^1 
(table munbers are consistent with the niimbers used in the main body of the OM&M 
Plan). This sampling event will confirm die landfill cover system and underground 
drains are continuing to function as intended. 

The results of the sampling event will be compared with the Michigan Part 201 generic 
GSI criteria (MDEQ, January 23,2006). This review will include the following steps: 
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• Compare downgradient concentrations with the Part 201 generic GSI criteria 
(Table 4-5). If downgradient concentrations are above these criteria, then use site 
background (from MW-201) as the generic GSI criteria. 

• If site backgroimd is used as the generic GSI criteria, then determine the percentage 
of nondetect ("U") data in the backgroimd data set and address according to 
USEPA guidance (1993, Section 2) as follows: 

- Nondetects less than or equal to 15% - replace with PQL/2 or use 
Aitchison's adjustment 

- Nondetects between 16% and 50% - use Aitchison's adjustment 

- Nondetects between 51% and 90% - use nonparametric Tolerance Limits 

- Nondetects greater than 90% - use Poisson Tolerance Linuts 

- Nondetects at 100% - no statistical test is valid 

The results of this review will be reported to the USEPA with the annual report. 

1.3.2 Surface Water Monitoring 

The purpose of the surface water monitoring is to assess the effect of the remedy on 
surface water quality. Surface water will be sampled on the same frequency as 
groimdwater and analyzed for the same parameters (Table 4-1). The results of the 
surface water sampling will be evaluated in the same way as the results of the 
groundwater sampling (Subsection 1.3.1). The surface water results for SW-1 will be 
compared with the Michigan Rule 57 (Rule R323.1057 of the Michigan Administrative 
Code) criteria. For this site, the applicable Rule 57 criteria are the final chronic values 
(FCVs) for aquatic organisms. The FCVs are also the generic GSI criteria for this site. 
Consequently, the surface water and groimdwater results will be compared with the 
same criteria (Table 4-5). As appropriate, surface water background will be calculated 
usmg results for SWBG-1. 

1.3.3 Landfill Gas Monitoring 
The purpose for the landfill gas monitoring is to assess the potential for gas migration 
from the site. In accordance with Rule R299.5519, Michigan Administrative Code, the 
point of compliance for landfill gas is the property boundary. The two gas probes will 
be monitored for methane (percent lower explosive limit) and pressure. Testing will be 
performed once, 6-12 mcmths prior to the next Five-Year Review scheduled to be in 2013. 
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If landfill gas is detected in a probe with measiirable positive pressure, tfien &e 
contingency response actions described in Subsection 4.7 of the OM&M Plan will be 
implemented. 

1.4 Sampling Network Design and Rationale 
There are no changes to the sampling network design or rationale. All eight groimdwater 
monitoring wells and two landfiU gas probes will be included in the monitoring program. 
Downgradient surface water samples will continue to be collected at the combined surface 
water location (SW-1) and upstream surface water samples will continue to be collected from 
SWBG-1. 

1.5 Parameters to be Tested and Frequency 
Sampling parameters for groimdwater and surface water are presented in Table 4-1. 
A summary of sample volume, bottle, preservation, and packaging requirements is provided in 
Table 4-2. Sampling for groimdwater and surface water will be conducted once, 6-12 months 
prior to tiie next Five-Year Review. Landfill gas will also be monitored once, 6-12 months prior 
to the next Five-Year Review. 

1.6 Intended Data Usage and Data Quality Objectives 
Data will be collected to meet definitive data quality objectives (DQOs). Groundwater samples 
will be analyzed by a qualified laboratory to test for the presence of the anal3dical parameters 
included in Table 4-1. Sample analysis will be conducted in accordance with USEPA-approved 
methods for analytical and data validation procedures and Standard Operating Procedures 
(SOPs) for the laboratory in order to meet the target detection limits of the MDEQ's Part 201 
Program, with the exception of mercury. The target detection limit for mercury will be the 
same as in the 1993 QAPP. 

Analyses will include the QA/QC procedures and documentation and third-party data 
validation as described in tiie QAPP. These data will be used to evaluate the effect of the 
capped inactive landfill on the groundwater and surface water quality and landfill gas at the 
Folkertsma Refuse Site. The DQO process is a series of planning steps based on scientific 
methods that are designed to ensure that the type, quality, and quantity of environmental data 
used in decision-making are appropriate for the intended application. 

DQOs are qualitative and quantitative statements derived from the outputs of each step of the 
DQO process that clarify the investigative objectives; define the type of data to coUect; and 
determine conditions from which to collect the data. The DQOs are then used to develop a 
scientific and resource-effective data collection design. 
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The DQO process allows decision makers to define their data requirements and specify how 
different t3q>es of data will be used in ttie investigative process before data are collected. 

Screening Data: These data are generated by less precise analytical metiiods with less rigorous 
sample preparation. Screening data provide anal)rte identification and quantification, although 
the quantification may be relatively imprecise. A portion of screetiing data may be confirmed 
using analytical methods and QA/QC procedures and criteria associated wifii definitive data. 
Screening data without associated confirmation data are not considered to be data of known 
quality. 

• Screening data will be used for field-measured parameters (pH, temperature, specific 
conductance, turbidity, and depth to groundwater and landfill gas). 

Definitive Data: These data are generated using rigorous anal3rtical methods, such as 
approved USEPA reference methods. Data are analyte-spedfic, with confirmation of analyte 
identity and concentration. Methods produce tangible raw data (e.g., chromatograms, spectra, 
digital values) in the form of paper printouts or computer-generated electronic files. Data may 
be generated at the site or at an off-site location as long as QA/QC requirements are satisfied. 
For the data to be defiiutive, either analytical or total measurement error or precision of the 
anal)^cal method must be determined. 

The following data will be collected to meet definitive data quality objectives: 

• Groundwater and surface water samples to be analyzed for metals in accordance with EPA 
SW-846 protocol for analytical and data validation procediu^s. 

These analyses will include QA/QC procedures and documentation and third-party data 
validation as described in this QAPP. 

1.7 Project Schedule 
Monitoring activities following these revisions in this QAPP will commence upon written 
approval by the USEPA. 
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Section 2 
Project Organization and Responsibilities 

Qianges to the project organization are as follows: 

• USEPA Region 5 Remedial Project Manager: Karen Cibulskis 

• Consultant Project Manager: Jennifer Overvoorde 

• Analytical Laboratory: Pace Anal3rtical Services, Green Bay, Wisconsin 

• Mr. Phillip Mazor of Waste Management, Inc., remains as the representative of the 
FoUcertsma Site Settling Defendants' Technical Committee 
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Section 3 
Quality Assurance Objectives for 

Measurement Data 
The QA objectives for the measurement data have not changed. The level of QC sampling is 
summarized below: 

Groundwater 8 1 1 10 

Surface water 2 1 1 4 

TOTAL 10 2 2 14 

QC samples will be used to assess compliance widi the data quality objectives of this project. 
Duplicate sample results are not independent data for the purposes of statistical evaluation and 
will not be used in statistical comparisons. They will be used to evaluate the validity of Ihe 
original data point, and data analysis will include a discussion of any differences between 
original szunples and their duplicates. Field blanks will not be collected if dedicated sampling 
equipment is used. 
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Section 4 
Sampling Procedures 

The sampling procedures described in the SAP wiU be followed with the following 
modifications: 

• FID readings in the breathing zone are no longer required. 

• Landfill gas testing will include pressure measurements inside the probe with a direct-
reading instrument. Additionally, on each day during which gas monitoring is conducted, 
the ambient temperature and barometric pressure and trend will be recorded. 

The specific procedures to be followed are described below. 

4.1 General Sampling 
The following tests, measurements, and procediues will be conducted at groundwater 
monitoring wells MW-106, MW-107R, MW-108, MW-109, MW-201, MW-206, MW-207R, and 
MW-208 in the order specified below: 

• Record the name of the sampler, the date, and the time sampling began. 

• Note and record Ihe weather conditions, including sky conditions, air temp^ature, wind 
speed, and wind direction. Note and record other conditions that could a^ct the sample 
results. 

• Inspect and record the condition of the monitoring well. Note if repair is needed. Note if 
the well was locked. 

• Measure and record the depth to water to the nearest 0.01 foot, using the procedure 
described in Subsection 4.2. Repeat the depth to water measurement. If the second 
measurement differs from the first, remeasure until a consistent water level is determined. 

• Purge the welL and record the results as specified in Subsection 4.3. Note the type of 
equipment used to purge the well. Also note the presence or absence of sediment in the 
sample. Dispose purge water to the ground surface. Use low-flow sampling techniques 
(purge rate of 1 L/min or less) to collect groimdwater samples. 

• Sample the well as specified in Subsection 4.4 for parameters listed in Table 4-1. 

• Replace the well cap, lock tihe well, and note the time sampling is completed. 
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4.2 Water Level Measurements 
The following procedures for measuring the water levels in the monitoring wells will be 
followed: 

• Use either a weighted steel tape witih raised numerals, graduated in tenths and himdredths 
of a foot, or an electric water level indicator to measure the water levels. Check to make 
sure that the tape is long enough to plumb the bottom of the deepest well. 

• Check the tape to ensure that it is not damaged. 

• Decontaminate the tape immediately prior to use and between each well by fltishing with 
nonphosphate soap and distilled water. 

• Note the previously recorded depth to water. Use the previously recorded depth as an 
estimate of the expected water level. 

• Lower the tape into the well; and align tiie "hold" mark with the top of the well casing, 
being careful not to overshoot the top of the casing witii the "hold" mark. Read the 
measurement directly from the tape, and record it on a form similar to the Water Level 
Measurement Record. 

• Repeat the water level measurement to verify the depth to water. 

• Measure the water levels in all of the monitoring wells during each sampling event. 

4.3 Well Pur^ng 
The following procedures will be followed prior to sampling each well: 

• Use a new, disposable pair of Latex gloves and disposable tubing at each monitoring well 
for purging and sample collection. Place a clean plastic drdpcloth on the ground aroimd 
the well to minimize contact between the sampling equipment and the ground. 

• Determine the volume of water in the well using the following calculation: one well 
volume (gallons) = (0.163 gallons per foot) x (feet of water column). (Note: this calculation 
is applicable only for 2-inch-inside diameter wells.) 

• Remove water from the well using low-flow techniques (purge rate of 1 L/min or less), and 
monitor field parameters tmtil the purged water meets the stabilization criteria listed in 
Table 4-3. 

• Record the field parameters, including purging rate, until the stabilization criteria are met. 

• Decontaminate the dowrdiole sampling pumps by pumping 5 gallons of nonphosphate 
soap solution through them, followed by 10 gallons of distilled water. 

4.4 Sample Collection , 
The following procedures will be followed for sample collection: 
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• Upon completion of the well purging step, collect the samples using low-flow sampling 
techniques (1 L/min or less). A summary of the numbers and types of samples to be 
collected is presented in Table 4-4. The preservatives will be premeasured by the 
laboratory and added to the appropriate sample bottles prior to shipment to the facility. 
Each sample bottle for a given monitoring well will have a label (affixed by die laboratory) 
that will contain the facility name, the monitoring well number, the date and time of 
sample collection, and the sampler's initials. The type of preservative (if present) will also 
be recorded on the label. 

• Do not filter samples for metals analysis unless the well produces water with excessive 
turbidity. If excessive turbidity is observed, also collect a filtered sample. 

• If necessary to collect a filtered sample, filter the sample in the field using a peristaltic 
pump, a new section of Tygon® tubing, and a disposable (one-use) 0.45-micron high-
capacity capsule filter for each sample. The filtered sample will be discharged directly into 
die containers provided by the laboratory. 

• Do not touch the inside of botde necks or caps, to minimize potential cross^contamination. 

• Record the number and type of samples taken and the time of sampling on the chain-of-
custody record and in the field notebook. The container label and field notes will identify 
which sample aliquots were filtered. 

Quality control samples (see Table 4-4) will be collected/prepared as follows: 

• Collect a duplicate sample at a randomly selected location. 

• Prepare an equipment blank sample in the field by pouring distilled water through the 
pump after it has been cleaned, and then into the sample botde. 

• Pack the samples in coolers with ice that is sealed in zip-lock bags, and ship to Pace 
Analytical Services in Green Bay, Wisconsin, via overnight delivery. Ship the samples 
withhi 24 hours from the time that they are collected. Seal the diain-of-custody forms in 
zip-lock bags and place in the cooler containing the samples listed on die form. 

4.5 Sample Identification 
The following procedures will be followed for identifying samples: 

• Identify duplicate samples by using a 'D" as the station number and a sequential suffix 
beginning with "1" (for example, D-01). Duplicate samples will be 'blind" samples sent to 
the laboratory to check the quality of the laboratory procedures. 

• Enter die well identification number of the duplicate samples in the field log book. 

• Identify field equipment rinsate blanks by using an'T" as the station number and a 
sequential suffix (e.g., F-01). 
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• Include the field sample identification niunbers on the chain-of-custody forms. 

4.6 Field Records 
To provide a complete, accurate, imbiased, and xmderstandable record of events so that 
situations and events can be later reconstructed without having to rely on memory, sampling 
activities will be documented in field sample logs as follows: 

• Use an all-weather pen to record information. 

• Cross out incorrect entries with a single line, and date and initial the cross outs. 

• Insert the correct information near the original entry in a manner that clearly shows where 
the correction belongs. 

• Include in the field sample logs the following information: 

- Sample date and time 

- Type and number of bottles/containers filled 

- Sample description (color, odor, and turbidity) 

- Sample handling procedures (preservation, filtration, ̂ pping) 

- Water levels, specific conductance, and temperature 

- Problems encotmtered 

- Any other information or observations that, in the judgment of the field 
personnel, are relevant to meeting the objectives of the project 
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Section 5 
Sample Custody and Documentation 

5.1 Field Sample Custody Procedures 
Sample possession will be traceable from the time of collection to disposal through the use of 
chain-of-custody procedures. Chain-of-custody forms will accompany all sample shipments in 
order to document the transfer of the shipping containers and samples from the field to the 
laboratory. The procedures to be implemented are as follows: 

• Prepare sample containers in the laboratory with pre-applied labels, and apply chain-of-
custody seals to the shipping containers. 

• Label and tag each sample in the field widi indelible, waterproof ink. 

• Complete the chain-of-custody forms indicating sample identification nximber; number of 
containers filled; sampling date; sampling time; sample collector's name; and sample 
preservation, if applicable. This information will also be noted in die field log books. 

• Repack the shipping containers (coolers) with the samples, chain-of-custody forms (sealed 
in a zip-lock bag), and ice (sealed in zip-lock bags). Each group of samples to be shipped 
together will be listed on a chain-of-custody form, which will travel with that group of 
samples. 

• Seal the containers, and ship them to the designated analytical laboratory via an overnight 
delivery service. Common carriers or intermediate individuals will be identified on the 
chain-of-custody form, and copies of all bills-of-lading will be retained. 

• In the laboratory, check the shipping containers for broken seals or damaged sample 
containers. If no problems are noted, log the samples into tihe laboratory and complete the 
chain-of-custody form. 

• Fill out the chain-of-custody form legibly in waterproof ink. 

• Correct any errors by drawing a single line through the incorrect irdormation and entering 
the correct information. All corrections will be initialed and dated by the person making 
the correction. 

• Prepare a separate sample receipt whenever samples are split with a government agency. 
Mark the receipt to indicate with whom the samples were split. The person relinquishing 
samples to an agency will request the agency representative's signature acknowledging 
sample receipt. If the representative is imavailable or refuses, dtis will be noted on the 
receipt and in the field log book. 
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• The chain-of-custody is a triplicate form; keep the bottom copy (pink) wifb the field notes 
in the field. The top and second copy will accompany fiie samples to the laboratory. If a 
chain-of-custody form is damaged in shipment, the field copy (pink) will be available. 

• Attach a copy of the chain-of-custody form(s) with the anal3riical report. 

5.2 Laboratory Custody Procedures 
Laboratory custody procedures are detailed in the laboratory SOP (Appendix B). 
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Section 6 
Calibration Procedures and Frequency 

Instrument calibration procediucs and frequency are described in the laboratory SOPs 
(Appendix B). 
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Section 7 
Analytical Procedures 

Groundwater and surface water samples collected for metals analyses will be analyzed by Pace 
Analjrtical Services, in Green Bay, Wisconsin, by the methods presented in Table 4-1 to meet the 
target detection limits of the MDEQ's Part 201 program with the exception of mercury. The 
target detection limit for mercury will be the same as in the 1993 QAPP. The Face Anal3rtical 
QA Manual and Laboratory SOPs are included as Appendix B to this OM&M Manual. 
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Section 8 
Internal Quality Control Check 

Intemal quality control check procedures are described in the laboratory QA Manual. 
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Section 9 
Data Reduction, Validation, 

and Reporting 

9.1 Data Reduction 

9.1.1 Field Data Reduction Activities 

Raw data from field measurements and sample collection activities will be recorded as 
specified in the QAPP and SAP. If the data are to be used in the project reports, they 
wiU be reduced or summarized, and the method of reduction will be documented in the 
report. With the exception of the temperature correction for specific conductance, no 
calculation will be involved in field data reduction. Only direct-reading instrumentation 
will be employed in the field. 

9.1.2 Laboratory Data Reduction Procedures 

Pace Analytical Services will perform analytical data reduction imder the direction of 
their QA Officer. The Laboratory QA Officer will be responsible for assessing data 
quality and advising of any data that were rated "preliminary" or "unacceptable" or of 
other notations that would caution the data user of possible unreliability. Data 
reduction, by the laboratory, will be conducted as follows: 

• The raw data produced by the analyst will be fumed over to ffie metals area 
supervisor. 

• The supervisor will review the data for attainment of quality control criteria as 
outlined in the established USEPA methods and for overall reasonableness. 

• Upon acceptance of the raw data by the supervisor, a computerized report will be 
generated. 

• The Laboratory QA Officer verifies the accuracy and completeness of the final 
reports. 

• The Laboratory QA Officer and the Laboratory Supervisor in conjunction with the 
RMT QA/QC Manager, will decide whether any sample reanalysis is required. 

• Data reduction procediires will be those specified in the QA Manual and the 
laboratory SOPs in Appendix B. 
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9.2 Data Reporting 

9.2.1 Field Data Reporting 

Field data reporting will consist of field logs documenting site activities and the sample 
chain-of-custody forms. 

9.2.2 Laboratory Data Reporting 

The ainalytical laboratory will prepare and retain full analytical and QC documentation. 
Such retained documentation need not be hard (paper) copy, but may be in other 
storage media (e.g., computer diskette or magnetic tape). As needed, ttie laboratory will 
supply a hard copy of the retained information. 

The laboratory will provide the following information in each analytical data package 
submitted: 

1. Chain-of-custody documentation 

2. Sample results 

3. Reporting limits 

4. Metihod citations on LIMS summary report 

5. Method blank results and batch associations 

6. Laboratory control sample results 

7. Matrix spike/matrix spike duplicate results from die analytical batch. 

9.3 Data Validation 

9.3.1 Procedures Used to Validate Field Data 

Procedures to evaluate field data will primarily include checking for transcription errors 
and reviewing field notebooks, on the part of field crew members. This task is the 
responsibility of the On-site Coordinator. The data reviewer will review field notes and 
field chain-of-custody forms to determine that procedures specified in the QAPF and 
SAP have been followed. 

9.3.2 Procedures Used to Validate Laboratory Data 

RMTs Applied Chemistry personnel will conduct third-party data validation. The RMT 
QA Manager or designated data reviewer will conduct a review of the data for 
compliance with the established QC criteria based on the spike, duplicate, and blank 
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results provided by the laboratory. Data validation will determine whether the 
procedures specified in this QAPP were implemented, the DQOs for confirmatory data 
specified in this QAPP were attained, the specified quantitation limits were achieved, 
and the sample holding times were met. An evaluation of data accuracy, precision, 
sensitivity, and completeness, based on method-specific criteria, will be performed 
according to the following guidance document 

• USEPA Contract Laboratory Program National Functional Guidelines for Inorganic 
Data Review - USEPA, February 1994. 

The procedures used to evaluate data include the following items: 

• All technical holding times will be checked for inorganic analyses. Sample 
calculations wiU be checked. 

• Field precision will be determined from blind field duplicate data. 

• Completeness of the data package will be checked to determine that all samples and 
analyses required by the QAPP were processed, that the procedures specified in the 
QAPP were implemented, and that all deliverables specified in the QAPP are 
included. 

• The Data Reviewer will identify any out-of-control data points and data omissions 
and wiU interact with the laboratory to correct data deficiencies. 

• Decisions to repeat sample collection and analyses may be made by the RMT Project 
Manager based on the extent of the deficiencies and their importance in the overall 
context of the project. 

• Data generated for the Folkertsma Refuse Site wdl be computerized in a format 
organized to facilitate data review and evaluation. The computerized data set will 
include the data flags provided by die anal)^cal laboratories, as well as additional 
flags and comments of the third party data validator. 

• The third party data reviewer will assess the usability of results against the DQOs. 

• The data validation report will address the following items: 

- Overall quality and usability of the data 

- Evaluation of QC data, including precision, accuracy, and completeness of 
the data 

- Potential sample contamination due to blank contributions 

- Assessment of laboratory and field records 

- Actions regarding specific QC criteria exceedences 
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Section 10 
Performance and System Audits 

No change from the original QAPP and SAP except that the laboratory will be Face Analytical 
Services of Green Bay Wisconsin and the consultant will be RMT, Inc., of Grand Rapids, 
Michigan. 

RMT, Inc. A-19 Folkertsma Refuse Site 
l;\PJT\00.05331\30\APPENDJXA_5331X_00I.DOC M509 AJ/TU 2001 



Section 11 
Preventive Maintenance 

Preventive maintenance of the laboratory equipment is routine. Procedures are described in the 
QA Manual (Appendix 6). 
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Section 12 
Routine Procedures Used to Assess Data 

Precision^ Accuracy^ and Completeness 
This section of the OM&M Plan is revised in part by the laboratory QA Manual and SOPs in 
Appendix B. 
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Section 13 
Corrective Action 

The consultant and the laboratory identified in the original QAPP have changed to RMT of 
Grand Rapids, Michigan and Pace Analyticzd Services of Green Bay, Wisconsin, respectively. 
The laboratory's corrective action procedures are suiiunarized in the QA Manual. 
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Section 14 
Quality Assurance Reports and 

Management 
No change from the original QAPP and SAP. 
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Table 4-1 (Revised March 2009) 
Environmental Monitoiing Program 

Analytical Parameters, Methods, and Target Detection Limits 
for Groundwater and Surface Water 

Volatile Organic 
Compounds (VOCs) 

• 8260 various 

Aluminum • 6010/6020 50 

Arsenic • 6010/6020/7060 20 

Barium • 6010/6020 100 

Cadmium • 6010/6020 0.5 

Chromium (total) • 6010/6020 5 

Cobalt • 6010/6020 10 

Copper • 6010/6020 5 

Iron • 6010/6020 100 

Lead • 6010/6020 3 

Magnesium • 6010/6020 100 

Manganese • 6010/6020 20 

Mercury • SOWILM03.0P) 0.2 

Nickel • 6010/6020 25 

Potassium • 6010/6020 500 

Selenium • 6010/6020 5 

Silver • 6020/200.9 02 

Sodium • 6010/6020 1,000 

Thallium • 6010/6020 2 

Zinc • 6010/6020 20 

Notes 

P) Method Retoences USEPA,1996. SW846. Test methods for evaluating solid wastes, physical/chemical 
methods. The most recent method revisions will be used. 
From the MDEQ ERD Operational Memorandum #6, Revision 5, November 1998. 
USGPA, Statement of Work for Inorganic Analysis, August 1991 (from Table 7-1 of the September 1993 QAFP). 
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l:\Prri0MIS331\30\APPmDIXAJ33130_0tn.DOC 06/15/09 

A-25 Folkertsma Refuse Site 



RMTflnc. Folkertsma Rrfuse Site 
J:\PJT\0l»>S33J\3O\APP£NaXAJ33]30.0Dl.ZXX April 2001 



# 

Table 4-2 (Retfised March 2009) 
Environmental Monitoring Program 

Sample Quantities, Containers, Preservatives, and Packaging Requirements 

Groundwater 

Volatile 
Organic 
Compounds 
(VOCs) 

Three 40 ml, glass VOA 
vials 

HatopH<2,icedto 
4°C 

14 days from sampling Fill to top, no air 
bubbles 

Shipped daily by 
overnight carrier 

Vermiculite or 
bubble wrap 

Target metalsP) One 1-liter, high-density 
polyethylene bottle 

HNOa to pH<2, iced 
to4°C. 

180 days from sampling 
(28 days for mercury) 

Fill to shoulder of 
bottle 

Shipped daily by 
overnight carrier 

Vermiculite or 
bubble wrap 

Surface Water 

VOCs Three 40 ml, glass VOA 
vials 

HCl to pH<2, iced to 
4°C. 

14 days from sampling Fill to top, no air 
bubbles 

Shipped daily by 
overnight carrier 

Vermiculite or 
bubble wrap 

Target metals® One 1-liter, high-density 
polyethylene bottle 

HN03topH<2,iced 
to4''C. 

180 days from sampling 
(28 days for mercury) 

Fill to shoulder of 
bottle 

Shipped daily by 
overnight carrier 

Vermiculite 
or bubble wrap 

Notes: 

(') The holding time begins at the time the sample is collected. 

P) The packing material should completely cushion the sample bottles - bottom, sides, and top. 

(3) Target metals for groundwater and surfoce water monitoring are listed in Table 4-1. 
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Table 4-3 
Groundwater Stabilization Criteria 

pH Three successive readings within 0.2 pH unit 

Conductivity Three successive readings within 20 pmhos/cm 

Temperature Three successive readings within 0.5°C 

Turbidity Three successive readings within 10 percent or <10 NTU 

Dissolved oxygen Three successive readings within 0.5 mg/L 

Eh Three successive readings within 30 mv 

NOTE: 

(1) Stabilization criteria may be modified during sampling based on field observations. 

RMT,Inc. 
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Table 4-4 (Revised March 2009) 
Summary of fhe Sampling and Analysis Program 

Groimdwater pH, Eh, specific 
conductance, 
temperature, 
turbidity, and 
dissolved 
oxygen 

VOCs, Target 
metals 

8P) 1/10 1 lAO 1 10 

Surface water VOCs, Target 
metals 

2W 1/10 1 1/10 1 4 

Notes; 

0) Field panuneteis will be measured at the time of sample coUectian. 
m Laboratory analyses will be performed by Pace Analytical Services. Specific analytes^ laboratory mefiiods, and target detection limits are listed in 

f 
Table 4-1. 
Samples will be collected from the following 8 wells: MW-106, MW-107R, MW-108, MW-109, MW-201, MW-206, MW-207R, and MW-208. 
Samples will be collected at SW-1 artd SWBG-1. 

RMTJTK. 
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Table 4-5 (Revised March 2009) 
GSI Criteria for the 

Folkertsma Refuse Site 

VOCs various 

Aluminum NA 

Arsenic 150 

Barium 1,037m 

Cadmium 9m 

Chromium m 216® 

Cobalt 100 

Copper 27® 

Iron NA 

Lead 107® 

Magnesium NA 

Manganese 1,079® 

Mercury 0.2® 

Nickel 239® 

Potassium NL 

Selenium 5.0 

Silver 0.2 

Sodium NA 

Thallium 4 

Zinc 493® 

RMr,lHC. 
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Table 4-5 (Revised March 2009) 
GSI Criteria for the 

Folkertsma Refuse Site 

(1) GenericGSIciiteiiapubli^edby the MDEQ, January 23,2006. 

(2) Hardness-dependent generic GSI oiterion calculated using 225 mg/L 
calcium carbonate for the Indian Mill Creek in Kent County. Calculations 
presented in Appendix C. 

(3) Generic GSI criteria is less than the Target Detection Limit, therefbie, the 
TDL will be used as the site-specific GSI criteria. 

NA = not available. 

ML = parameter not listed. 
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' 1.0 INTRODUCTION AND ORGANIZATIONAL STRUCTURE 

"Working together to protect our environment and improve our heaith" 

Pace Analytical Services Inc. - Mission Statement 

1.1 Introduction to PASI 

Pace AMlytical Services, Inc. (PASI) is a privately held, M-service analytical testing firm operating a 
nationwide system of labcntcries. PASI offers extensive services beyond standard analytical testing, 
including: bioassay fia aquatic toxicity, air toxics, industrial hygiene testing, e3q>losives, high resohitica inass 
spectroscopy (iriduding dioxins, furahs and coplanar PCB's), radiochemical analyses, product testing, 
pharmaceutical testing, fidd services "nH mobile labcratory capabilities. PASI has implemented a consistent 
Quality System in each of its laboratories and service centers. In addition, the ccnqnny utilizes an advrmced 
data management system that is highly efSdent and allows fir flesdble data reporting. Together, these systems 
ensure data reliability and siqterior on-time performance. This document defies the Quality System and 
QA/QC protocols. 

Our goal is to combine our expertise in laboratary operations with customized sohiticns to meet the spedfic 
needs of our oistomere. 

1.2 Statement of Purpose 

To meet the business needs of our customers for high quality, cost-effective analytical measurements and 
services. 

1.3 Quality Policy Statement and Goals of the Quality System 

The PASI management is committed to maintaining the highest posrible standard of service fi>r our 
customers by following a documented quality system. The overall objective of this quality system is to 
provide reliable data through adherence to rigorous quality assurance policies and quality control 
procedures as documented in this Quality Assurance Manual. 

All personnel within the PASI network are required to be fiuniliar with all ficets of the quality system and 
iinplemdit these policies and procedures in their daily work. This daily focus on quality is applied with 
initial project planning, continiied through dl field and laboratory activities, and is ultimatdy included in 
the final report generation. 

PASI management demonstrates its commitment to quality by providing the resources, including ficilities, 
equipment and personnel to ensure the adhaence to these ddcuihented policies and procedures and to 
promote the continuous iinprovemetit of the quality system. All PASI persdntiel comply With all current 
^rplicable state, fisderal, arui industry standards (such as the NELAC and ISO 1702S standards). 

1.4 Pace Analytical Services Core Values 

• INTEGRITy 
• VALUE EMPLOYEES 
• KNOW OUR CUSTOMERS 
• HONOR COMMITMENTS 
• FLEXIBLE RESPONSE TO DEMAND 
• PURSUE OPPORTUNITIES 
• CONTINUOUSLY IMPROVE 
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Code of Ethics 

PASI's fundamental ethical principles are as follows: 

• Each PAS! employee is responsible for the propriety and consequences of his or her actions. 
• Each PASl employee must conduct all aspects of Company business in an etfiical and stricdy legal 

manner, and must obey the laws of the United States and of all localities, states and nations when 
PASI does business or seeks to do business. 

• Each PASI employee must reflect the highest standards of honesty, integrity and feimess on behalf of 
the Company with customers, suppliers, die public, and one another. 

Strict adherence by each PASI employee to this Code of Ethics and to the Standards of Conduct is 
essential to the continued vitality of PASI. 

Failure to comply with the Code of Ethics and Standards of Conduct will result in disciplinary action up to 
and including termination and referral fer civil or criminal prosecution where appropriate. An employee 
will be notified of an infiaction and given an opportunity to explain, as prescribe under current 
disciplinary procedures. 

1.6 Standards of Conduct 

1.6.1 Data Integrity 

The accuracy and int^ty of the analytical results produced at PASI are die ccmerstcnes of the 
company. Lack of data integrity is an assault en our most basic values and puts PASI and its 
employees at grave financial and 1^ ride Therefore, employees are to accurately prqiare and 
maintain all technical reccrds, scientific notebooks, calculations and databases. Employees axe 
prohibited fixim making filse entries or misrepresentatidns of data (e.g., dates, calcuJations, results or 
ccndusicas). 

Managerial staff must make every effort to ensure that personnel are fiee fiom any undue pressures 
diat may affect the quality or int^ty of their work; including commercial, financial, over-
scheduling and woridng condition pressures. 

1.6.2 ConfidentiaUty 

PASI enqilqyees must not (directly or indirectly) use or disclose ccmfidential or proprietary 
information except when in connection with th^ duties at PASI. This is eiffective over the course of 
enqiloyment and for a period of two years thereafter. 

Confidential or proprietary information, belonging to either PASI and/or its customer^ includes but 
is not limited to test results, trade secrets, research and development matters, procedures, methods, 
processes standards, oonqiany-specific techniques and equipment, marketing and customer 
information, inventions, materials composition, etc. 

1.6 J Conflict of Interest 

PASI employees must avoid situations that migiht involve a confiict of interest or appear questionable 
toothers. The employee must be careful in two general areas: 

• Participation in activities that conflict or appear to conflict wife PASI responsibilities. 
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• Offering or accepting anything that might influence die recipient or cause anodier person to 

believe that the recipient may be influenced. This includes bribes, kickbacks or illegal 
payments. 

Employees are not to engage in outside business or economic activity rdating to a sale or purchase 
Ae Company. Odier questionable activities include service on the Board of Directors of a 

conqieting or supplia company, significant owner^p in a competing or siqiplier conqnny, 
employment for a competing or stqqilier company or participation in any outside business during die 
employee's work hours. 

IJSA Compliance 

All enqiloyees are required to read, understand and comply with the various components of the 
standa^ listed in this document. As confirmation diat they understand this responsibility, each 
employee is required to sign an acknowledgment form (either hardcopy or in electronic database) 
aimually (or as revisions become finalized) that becomes part of the emploiyee's pennanent record. 
Enqiloyees will be held accountable for complying widi the Quality Systems as summarized in the 
Qu^ty Assurance Manual. 

1.7 Laboratory Organization 

The PASI Corporate Office centralizes company-wide accounting, business development, financial 
management, human resources development, infimnation systems, marketing, quality, sa^, and training 
activities. PASI's Director of Quality, Safirty & Training is responsible for assisting the dewlopment, 
implementation and monitoring of quality progriuns for die company. See Attachment JIB fiir Ae 
Corporate Organizational structure. 

Each laboratory within the system operates with local management, but all share common systems and 
receive support fi'om the Corporate Office. 

A General Manager (CM) supervises each r^onal laboratory. Some operations may have an Assistant 
General Manager (AGM) in situations where the General Manager is responsible for multiple laboratory 
&cilities and is not necessarily in the ficility on a regular basis. Quality Managers (QM) at each lab report 
direcdy to thdr General Manager (or Assistant General Manager) but receive guidmce and direction fiom the 
Director of Quality, Safety & Training. 

The General Manager bears die responsibility for die laboratory operations and serves as the final, local 
authority in aU matters. In the absence of the General Manager (and an Assistant General Manager), the 
(Quality Manager serves as the next in command. He or she assumes the responsibilities of die GM until the 
GM is available to resume the duties of their position. In the absence of the GM and QM, management 
responsibility of the laboratory is passed to the Tedinical Director - provided such a position is identified -
and then to the most senior department manager until die return of the GM or QM. The most senior 
dqiaitment manager in charge may include the Client Services Manager or the Administrative Business 
Manager at the discretion of die General Manager. 

A Technical Director who is absent fiir a period of time exceeding IS consecutive calendar days shall 
designate another fiill-time staff member meeting the qualifications of the technical director to temporarily 
perfirrm this function. The laboratory Geneiifil Manager or Quality Manager has the authority to make diis 
designation in the event the existing Technical Director is unable to do so. If this absence exceeds 65 
consecutive calendar days, the primary accrediting authority shall be notified in writing. 

The Quality Manager has the responsibility and authority to ensure the Quality System is implemented and 
followed at all times. In circumstances where a laboratory is not meeting the established levd of quality or 
miowing the policies set fix in dus (Quality Assurance N^ual, die Quality Manager has the authority to halt 
laboratory operations should he or she deem sudi an action necessary. The QM will immediately 
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commuiiicate the halting of operatians to the GM and keep him or her posted on the progress of corrective 
actions. In the event the GM and QM are not in agreement as to the n^ for the suspension, the Chief 
Operating OfScer and Director of Quality, Safety and Training will be called in to mediate the situation. 

Under the direction of die General Manager, die technical staff of the laboratory is generally organic into the 
following functional groiqis: 

• Organic Sample Preparation 
• Wet Chemistry Analysis 
• Metals Analysis 
• Volatiles Analysis 
• Semi-volatiles Analysis 
• Radiodiemical Analysis 
• Product Testing 
• Equipment Maintenance 
• Microbiology 

^ipropriate sig^art groups are present in each labaratory. Hie actual organizational structure for PASl -
Gim Bay is listed in Attachment llA. In the event of a change in General Manager, Quality Manager or 
Technical Director(s), the laboratary will notify its accrediting authorities and revise the organizational chart 
in die Quality Assurance Manual (QAM) within 30 days. For changes in Department Managers or 
Siqiervisors or other laboratory personnel, no notifications will be sent to die laboratory's accreditihg 
agencies; dianges to the organizational chart will be updated during or prior to the aimual review process. 
Changes or additions in these key personnel will also be noted by the aMtional signatures on the QAM Local 
Approval page. In any case, the QAM will remain in effect until the next scheduled revision. 

1.8 Laboratory Job Descriptions 

1.8.1 Senior General Manager 

1. Oversees all functions of all the operations within their designated region. 
2. Oversees the development of local General Managers widiin dieir designated region. 
3. Oversees and authorizes personnel development including staffing, recruiting, training, 

workload scheduling, employee retention and motivation. 
4. Oversees the prq)aration of budgets and staffing plans for all operations ^thin their 

designated region, 
5. Ensures compliance widi all applicable state, fi^ieral and industry standards. 

1.8J General Manager 

1. Oversees all functions of the operations. 
2. Autiiorizes personnel development including staffing, recruiting, training, workload 

scheduling, employee retentioi and motivation. 
3. Prepares budgets and staffing plans. 
4. Monitors the Quality Systems of the laboratory and advises the Quality Manager 

accordingly. 
5. Ensures compliance with all applicable state, federal and industry standards. 

1.8J Quality Manager 

1. Oversees the laboratory Quality Systems while'functicning independently fi'om laboratory 
qperafions. Reports directly to foe General Manager. 

2. Monitors Quality Assurance policies and Quality Control procedures to ensure that foe 
laboratary achieves established standards of quality. 
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3. Maintains records of quality control data and evaluates data quality. 
4. Conducts periodic internal audits and coordinates external audits performed by regulatory 

agencies or customer representatives. 
5. Reviews and maintains records of proficiency testing results. 
6. Maintains the document control system 
7. Assists in development and implementation of appropriate training programs. 
8. Provides technical support to laboratory operations regarding methodology and project 

QA/QC requirements. 
9. Maintains certifications fi'om federal and state programs. 
10. Ensures compliance with all applicable state, federal and industry standards. 
11. Maintains the laboratory training records, including thiose in die Learning Management 

System (LMS). 

1A4 Technical Director 

1. Monitors die standards of perfiirmance in quality assurance and quality control data 
2. Monitors the validity of analyses performed and data generated. 
3. Reviews tenders, contracts and QAPPs to ensure the laboratory can meet the data quality 

objectives for any given project 
4. Serves as the general manager of the laboratory in the absence of die GM, AGM and QM. 
5. Provides technical guidance in the review, development and validation of new 

mediodologies. 

1.8.5 Administrative Business Manager 

1. Responsible for financial and administrative management for die entire fecility. 
2. Provides input relative to tactical and strategic planning activities. 
3. Organizes financial information so that the fecility is run as a fiscally responsible business. 
4. Works with staff to confirm diat appropriate processes are put in place to track revenues and 

expenses. 
5. Provide ongoing financial information to the General Manager and die management team so 

. they can better manage their business. 
6. Utilizes historical infivmation and trends to accurately forecast future financial positions. 
7. Works with management to ensure that key measurements (mileposts) are put in place to be 

utilized for tread analysis—^this will include personnel and supply expenses, and key revenue 
and expense ratios. 

8. Works with General Manager to develop accurate budget and track on an ongoing basis. 
9. Works vdth entire management team to submit complete and justified capital budget requests 

and to balance requests across departmmts. 
10. Works with project numagement team and administrative support staff to ensure timely and 

accurate invoicing. 

1A6 Client Services Manager 

1. Oversees all the day to day activities of the Client Services Department vdiich includes 
Project Management and, possibly. Sample Control. 

2. Responsible for staffing and all personnel management related issues fiir Client Services. 
3. Serves as the primary senior consultant to customers on all project related issues such as set 

up, initiation, execution and closure. 
4. Performs or is capable of performing all duties listed for that of Project Manager. 

1.8.7 Project Manager 

1. Coordinates daily activities including taking orders, reporting data and analytical results. 
2. Serves as the primary technical and administrative liaison between customers and PASI. 



^ Quality Assurance Manual 

Analytical 

3. Communicates with operations staff to update and set project priorities. 
4. Provides results to customers in die requested format (verbal, hardcopy, electronic, etc.). 
5. Works with customers, laboratory staff, and other appropriate PASI staff to develop project 

statements of work or resolve problems of data quality. 
3. Responsible for solicitation of work requests, assisting with proposal preparation and project 

initiation with customers and maintain customer records. 
4. Mediation of project schedules and scope of work through communication with internal 

resources and management. 
5. Responsible for preparing routine and non-routine quotations, reports and technical papers. 
6. Inter&ces between customers and management personnel to achieve customer satis&ction. 
7. Manages large-scale complex projects. 
8. Supervises less experienced project managers and provide guidance on management of 

complex projects. 
6. Arranges bottle orders and shipment of sample kits to customers. 
7. Verifies login infiirmatioli relative to project requirements and field sample Chains-of-

Custody. 

1A8 Project Coordinator 

1. Responsible for preparation of project specifications and provides technical/project support. 
2. Coordinates project needs with other depaitmoit sections and assists with proposal 

preparation. 
3. Prepares routine proposals and invoicing. 
4. Responsible for scanning, copying, assembling and binding final reports. 
5. Other duties include filing, maintaining forms, process outgoing mail, maintaining training 

database and data entry. 

1,8.9 Department Manager/Supervisor 

1. Oversees the day-to-day production and quality activities of their assign department. 
2. Ensures that quality assurance and quality ctHitrol criteria of analytical methods and projects 

are satisfied. 
3. Assesses data quality and takes corrective action when necessary. 
4. Approves and releases technical and data management reports. 
5. Ensures compliance with all applicable state, federal and industry standards. 

lAlO Group Leader/Supervisor 

1. Trains analysts in laboratory operations and analytical procedures. 
1. Organizes and schedules analyses with considaation f^ sanq>le holding times. 
2. Implements data verification procedures by assigning data verification duties to appropriate 

personnel. 
3. Evaluates instrument performance and supervises instrument calibration and preventive 

maintenance programs. . 
4. Reports non-compliance situations to laboratory management including the Quality 

Manager. 

1.8.11 Laboratory Analyst 

1. Perfinms detailed preparation and analysis of samples according to published methods and 
laboratory procedures. 

2. Processes and evaluates raw data obtained firom preparation and analysis steps. 
3. Generates final results fi'om raw data, perfirrming primary review against method criteria. 
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4. Monitors quality control data associated with analysis and preparation. This includes 
examination of raw data such as chromatograms as well as an inspectioD of reduced data, 
calibration cuiVes, and laboratory notd)ooks. 

5. Reports data in LIMS, authorizing for release pmding secondary approval. 
6. Conducts routine and non-routine nuintehance of equipment as required. 
7. Performs or is capable of performing all duties associated with that of Laboratory 

Technician. 

1.8.12 Laboratory Technician 

1. Prqrares standards and reagents according to published methods or in house procedures. 
2. Performs prqparation and analytical steps for basic laboratory methods. 
3. Works under the direction of a Laborat^ Analyst on complex methodologies. 
4. Assists Laboratory Analysts on preparation, ar^ytical or data reduction steps for complex 

methodologies. 
5. Monitors quality control data as required or directed. This includes examination of raw data 

such as duomatograms as well as an inspection of reduced data, calibration curves, and 
laboratory notebooks. 

1.8.13 Sample Management Personnel 

1. Signs for incoming samples and verifies the data entered on the Chain-of-Custody forms. 
2. Enters die sample information into the Laboratory Information Management System (LIMS) 

for tracking and reporting. 
3. Stages samples according to EPA requirements. 
4. Assists Project Managers and Coordinators in filling bottle orders and sample shipments. 

1.8.14 Systems Administrator or Systems Manager 

1. Assists with the creation and maintenance of electronic data deliverables (EDDs). 
2. Coordinates the installation and use of all hardware, software and operating systems. 
3. Performs troubleshooting on all aforementioned systems. 
4. Trains new and existing users on systems and system upgrades. 
5. Maintains all system security passwords. 
6. Maintains die electronic bac^ps of all computa systems. 

1.8.15 Safety/Chemical Hygiene Ofllcer 

1. Maintains die laboratory Chemical Hygiene Plan. 
2. Plans and implements safety policies and procedures. 
3. Maintains safety records. 
4. Organizes and/or performs safety training. 
5. Performs mfety inspections and provides corrective/preventative actions. 
6. Assists persomel with safety issues (e.g. personal protective equipment). 

1.8.16 Waste Coordinator 

1. Evaluates waste streams and helps to select appropriate waste transportation and disposal 
companies. 

2. Maintains complete records of waste disposal including waste manifests and state rqiorts. 
3. Assists in training personnel on waste-related issues such as waste handling and storage, 

waste contains labeling, proper satellite accumulation, secondary containment, etc. 
4. Conducts a weekly inspection of the waste storage areas of the lab. 
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Each new em^Ic^ receives a five part orientation: human resources, ethics and data integrity, safety. Quality 
Systems, and dqpartmentaL 

The human resources orientation includes benefits, salary, and companypolicies. All records are stored with 
Human Resources. 

The etiiics and data integrity training covere the obligations of each employee to ensure the defiiisibility of 
laboratory data. Enqiloyees are provided with general policies related to ̂ cs in the laboratoiy and pacific 
examples of improper practices that are unacceptable in any PASI fecility. The employee is trained to tnake 
the ri^t decisions with r^ards to laboratary practices and where to go.for answers in drcumstances where 
tiiey may be unclear as to the correct protocol. 

The saftty orientation ituludes an in-depth review of the PASI Chertucal Hygiene Plan/Safety Plan, which are 
consistent witii tiie requirements of OSHA's Harard Communication Program (29 (3FR. 1910.1200) and other 
pertihent r^ulations. 

The Quality Systems orientation provides the new enqrlqyee with infarmation through an introduction to the 
Quality Assurance Manual and SOPs, acceptable record keqring practices, and tiie individual's re^xxisibility 
to data quality. Quality Systems trainir^ is reinforced with the new employee as specific topics are covered 
during the departmental or analytical method training. Quality Systenos training will address policies and 
practices tiiat ensure the quality and defimsibility of the analytical data. These topics include but are not 
limited to traceability of measurements, method calibration, cahtiration verification, accuracy, precision and 
uncertainty of measurements, corrective actions, documentation and root cause analysis. 

The new employee's Department Siqrervisor pttnides the employee with a basic understanding of the role of 
the laboratory within the structure of PASI and the basic elements of that individual's position. 

Supervised training uses the Mowing techniques: 

• Hands-on training 
• Training checklists 
• Lectures ""H training sessions 
• Metirod-spedfic training 
• Conferences and seminars 
• Short courses 
• Specialized training by instrument manuficturers 
• Proficiency testing programs. 

Groiq) Siqrervisors/Leaders are responsible fiir providing documentation of training and proficiency for each 
employee under their siqxrvisian. The employee's training file indicates what procedures an analyst or a 
tedmidan is cqrable ofperfixming, dther independently or with supervision. The files also inclu^ 
documentation of continuing cqrability (see Section 3.4 for details on Demonstration of C^bility 
requirements). Training documentation files fiv each person are maintained by the Quality Office dtiier in 
hardcopy format or within the Learning Management System (LMS). 

All procedures and training records are maintained and available fir review during laboratary audits. These 
procedures are reviewed/iqxlated periodically by lab management. Additimal infinmation ran be found in 
SOP S-ALL-Q-020 OrietOadon A TnUmng Procedures or its equivalent revision or replacement. 
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It is the policy of PASl to make safety and health an integral part of daily operations and to ensure that all 
employees are provided with safe working conditions, personal protective equipment, and requisite 
training to do their work without injury. Each employee is responsible for his/her own safety by 
complying with established company rules and procures. These rules and procedures as well as a more 
detail^ descripticn of the employees' responsibilities are contained in the corporate Safety Manual and 
Chemical Hygiene Plan. 

1.11 Security and Confidentiality 

Security is maintained by controlled access to laboratory buildings. Exterior doors to laboratory buildings 
remain either locked or continuously monrtared by PASI staff Ke^ess door-lock combinatioiis (and 
computa access codes/logins) are changed periodically. Posted signs direct visitors to die lectyition office and 
inark all other areas as off limits to unauthorized personnel All visitors to the fecilhy must sign the Visitor's 
Logbook maintained by the receptionist A staff member will acconqnny diem during the duration of their 
stay on the pronises unless the GM, QM or TD ̂ lecify otherwise. In this instance, the staff member will 
escort the visitor back to the reception area at the end ofhis/her visit vhere he/^e signs out the last st^ 
member to lieave their dqiartment for the day should ensure that all outside access points to that area are 
secure. 

Additional security is provided where necessary, e.g., specific secure areas for sample, data and customer 
rtyiort storage, as requ^ed ly customers or cases where national security is of concern. These areas are 
lockable within the fiualities, or are in secure offeite storage. Access is limited to specific individuals or their 
designees. Security ofsample storage areas is the responsibility ofdie Sample Custodian. Security of samples 
and data during andysis and data reduction is the responsibility of Group Siqiervisors. Security of customer 
rqxxt archives is the responsibility of the Client Services Manager. These secure areas are locked whenever 
dii^ individuals or their designees are not present in the ficility. 

Access to designated laboratory sample storage locations is limited to authorized personnel only. Provisians 
fix lock and key access are provided. No santples are to be removed without proper authorization. If 
requested by customer or contract, sanq)les are not to be removed fi'om secure storage areas without filling out 
tiie associated internal Chain-of-Chstody records. 

Standard business practices of confidentiality are qiplied to aU documents and infiirmation residing customer 
analyses. Specific protocok fix handling confidentid documents are described in PASI SOPs. Additional 
protocols internal identification of samples and data 1y nurnber only are inoplemented as required unda 
contract specific Quality Assurance Project Plans (QAPPs). 

All information pertaining to a particular customer, including national security conoems will remain 
confidential. Data will be rdeased to outside agencies only with written authorization finm the custiamer or 
where fixleral or state law requires the company to do so (i.e. federal or state subpoena). 
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2.0 SAMPLE CUSTODY 

Each individud PASl laboratory provides shipping containers, sample containers (including applicable 
chemical preservatives), custody documents, and fidd quality control samples (e.g., trip blan^) to siqtport 
field-sampling events. Guidelines for sample container preservatives, and holding times for a 
variety of mefiiods are . listed in Attachment VIII. Note that all analyses listed are not necessarily 
performed at all PASI and thae may be additional laboratoy analyses perfinmed that are not included in 
these tables. PASl - Green Bay may provide pick-ip and delivery services to their customers when 
needed. PASl - Green Bay may provide pick-up and delivery services to customers when needed. 

2 J, Field Services Division 

Pace Andytical has a large Field Services Division which is based in their Minneapolis facility as well as 
limited field service capabilities in some of the other &cilities. Field Services provides comprehensive 
nationwide service offerings including: 

Stack Testing 
Ambient Air 
CEM Certification Testing 
Air Quality Monitoring 
Onsite Analytical Services- FTIR and GC 
Real-time Process Diagnostic/Optimization Testing 
Wastewater, Groundwater and Drinking Water Monitoring 
Storm water and Surfiu» Water Monitoring 
Soil and Waste Sampling 
Mobile Laboratory Services 

The Field Services Division operates under the PASl Corporate Quality System, with applicable and 
necessary provisions to address the activities, methods, and goals specific to Field Services for a unit 
specific Q^ty Program. All procedures and methods used by Field Services are documented in 
Standard Operating Procedures and Procedure Manuals. 

2.3 Project Initiation 

Prior to accepting new work, the laboratory reviews perfivmance capability. The laboratory establishes 
that sufficient resources (personnel, equipment capacity, analytical method capability, etc.) are available 
to complete the required work. The customer needs and data quality objectives are defined and 
appropriate environmental test methods are assured to meet customer's requirements % project irianago-s 
or sales representative. Project Managers review laboratory certifications. Members of the management 
staff review current instrument capacity, personnel availability and training, analytical procedures 
capability and projected sample load. Management then informs the sales and client services personnel 
Aether or not the laboratory can accept die new project via written correspondence, email, and/or daily 
operations meetings. 

The laboratory maintains records of all such reviews, including discussions with customers. Routine 
analytical project documentation of quotes, notes, dates, initials and/or recordirigs is maintained in a 
project folder by project management. Conditions fiir new and more complex contracts are determined by 
the General Managers and sales representatives. Quality Management is consulted on technical 
requirements and operations staff provides input on volume capacities. Evidence of these reviews is 
maintained in the form of award^ Request for Proposals (RFPs), signed quotes or contracts, and a 
Customer Relationship Management (CR^ database. If a review identifies a potential mismatch between 
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customer requirements and laboratory capabilities and/or capacities. Pace will specify its level of 
commitment by listing these exceptions to the requirements within the RFP, quote or contract. 

Additional information regarding specific procedures for reviewing new work requests can be found in 
SOP S-ALL-Q-006 Review of Analytical Requests or its equivalent revision or replacement 

2.4 Chain-Of-Custody 

A chain'K>f-custody (COC) (see Attachment VII) document provides the legal documentation of samples 
from time of collection to completion of analysis. Importance is stressed on completeness of COCs. 
PASI has implemented Standard Operating Procedures to ensure diat sample custody traceability and 
responsibility objectives are achieved for every project. 

Field personnel or client representatives complete a diain-of-custody ftim for all samples. Samples are 
received by the laboratory acconqjanied these forms. 

If sairqile shipments are not accompanied by the correct documentation, the Sanq>le Receiving dqrartment 
notifies a Project Manager. The Project Manager then obtains the correct documentation/information from foe 
customa in order fiir analysis of samples to proceed. 

The sampler is responsible fiir providing foe following information on foe chain-of-custody form: 

Customer project name 
Project location or number 
Field sample number/identification 
Date and time sarrqrled 
Satnple type (matrix) 
fteservative 
Requested analyses 
Sarrqrler signature 
Relinquishing signature 
Date and time relinquifoed 
Sampler remarks (if applicable) 
Custody Seal Number (if applicable) 
Regulatory Program Designation 
The state where the samples were collected to ensure all applicable state requirements are met 
Turnaround time requested 
Purchase order number 

The record is filled out completely and l^Uy with indelible ink. Errors are corrected by drawing a single line 
throu^ foe initial entry and initialing and dating foe change. All transfers of sanqrles are recorded on foe 
chain-of-custody in foe "relinquished" and "received by" sections. All information except signatures is 
printed. 

Additional infinmation can be found in SOP S-ALL-C-001 Sample Management or its equivalent 
revisirm or replacement. 

2.5 Sanqile Acceptance Policy 

In accordance with regulatory guidelines, PASI complies with foe following sample acceptance policy for 
all ^ples received. 

If foe sanqiles do net. meet foe sample receipt acceptance criteria outlined below, foe laboratory is required 
to document all non-compliances, contact the customer, and either reject foe samples or fiilly document 
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any decisions to proceed with analyses of samples u4iich do not meet the critaia. Any results reported 
from samples not meeting diese criteria are appropriately qualified on the final report 

All samples must: 

• Have unique customa identificaticn that are clearly marked with durable waterproof labels on the 
sample containen and that match the chain of custody. 

• Have clear documentation on file chain of custody related to the location of fiie sampling site with the 
time and date of smple collection. 

• Have the sampler's name and signature 
• Have the requested analyses clearly marked 
• Have clear documentation of any special analysis requirements (data deliverables, etc.); 
• Be in appropriate sample containers wifii clear documentation of the preservatives used. 
• Be correctly preserved unless method allows for laboratory preservation. 
• Be received within holding time. Any samples with hold times that are exceeded will not be 

processed without prior customer pennission. 
• Have sufficient sample volume to proceed with the analytical testing. If insufficient sample volume is 

received, analysis will not proceed without customer approval. 
• Be received within appropriate temperature ranges - not frozen but <6''C unless program 

requirements or customer contractiul obligations mandate otherwise The cooler temperature 
is recorded directly on the COC and file SCUR. Samples fiiat are delivered to the lab immediately 
after collection are considered acceptable if there is evidence that the chilling process has been 
started, finr example the arrival of the samples on ice. If samples arrive that are not compliant with 
these temperature requirements, the customer will be notified. The analysis will NOT proc^ unless 
otherwise directed by the customer. If less than 72 hours retnain in the hold time for the analysis, file 
analysis may be started while the customer is contacted to avoid missing the hold time. Data will be 
appropriately qualified on the final report 

Note 1: Temperature will be read arul recorded based on file precision of the measuring device, For 
example, temperatures obtained from a thermometCT graduated to 0. fC will be read and recorded to 
±0.1''C. Measurements obtained from a thennometer graduated to 0.5°C will be read to ±O.S''C. 
Measurements read at the specified precision are not to be rounded down to meet the^°C limit (i.e. 
6.2''C rounded and recorded as 6''C). 

Note 2: Some microbiology methods allow sample receipt temperatures of up to 10°C. Consult file 
specific method for microbiology samples receiv^ above 6''C prior to initiating corrective action frir 
out of temperature preservation conditions. 

Upon sample receipt, the following items are also checked and recorded: 

• Presence of custody seals or tapes on the shipping containers 
• Sample condition: Intact, broken/leaking 
• Sample holding time 
• Sample pH when required 
• Appropriate containers 

Samples fiir drinking vvater analysis fiiat are improperly preserved, or are received past holding time, are 
rejected at the time of receipt, with the exception of VOA samples that are tested for pH at the time of 
analysis. 

Additional infiirmaticn can be found in SOP S-ALL-C-001 Management or its equivalent 
revision or replacement. 
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2.6 Sample Log-In 

After sample in^cticn, all sanqile infixmatiaa on the diam-of-custo(fy is ̂ ered into die LaboratDry 
Information Management System (LIMS). 

This permanent record documents receipt of all sample containers including: 

• Customer name and contact 
• Customer mnnber 
• Pace Analytical project number 
• Pace Analytical Project Manager 
• Sanqile descriptions 
• Due dates 
• List of analyses requested 
• Date and time of lab receipt 
• Fidd ID code 
• Date and time of collection 
• Any canunents resulting from inspection for sample rejection 

All samples recdved are logged into the LIMS system wi&in one working day of recdpL Sairqile login may 
be delayed due to customer darification of a^ysis needed, corrective actions fir sample recdpt non-
cohfOnnance, or other unusual circumstances. If the time collected fir any sample is un^dfied and Pace is 
unable to obtain this information from die customer, the laboratary will use 08:00 as the time sampled. All 
hold times will be based on this sampling time and qualified accor^gly if exceeded. 

The Laboratory Infirmation Management System (EPIC Pro) automaticdly generates a unique identification 
number fir each sanple created in the system. The LIMS sanqile number fdlows the getierd convention of 
BBTXXXXX-YYY. The BB represents the laboratory identification within Pace's laboratory network. The S 
digit **X" number rqnesents the project number followed by a 3 digit sanqile mnnber. The project number is 
a sequential number that is assigned as a new project is created. The sample number conesponds to the 
number of samples submitted by the dient In addition to the unique sample ID, diere is a sample container 
ID diat consists of the sanqile number, the container type (ex. BPIU), and botde 1 of Y, ixhere Y rqresent 
the total number of containers of that particular type. Togetha die sanople UMs number and sample 
container ID number create a unique barcode encryption that can be lin^ to die sample andysis requested 
by the client This unique identification number is placed on the sample container as a durable label and 
becomes the link between the laboratory's sample management system and the client's fidd identification; it 
will be a permanent reference number fo all fifture interactions. 

Sample labels are printed from the LIMS system and affixed to each sample container. 

Sanqiles wi& hold times that are near expiration date/tmie may be sent directly to the laboratary for analysis 
at the discretion of the Project Manager and/or General Manager. 

Additional infinmation can be found in SOP S-ALL-C-001 Sampie Managemaa or its equivalent 
revision or replacemeiit. 

2.7 Sample Storage 

2.7.1 Storage Conditions 

Samples are stored away from all standards, reagents, or otha potential sources of 
contamination. Samples are stared in a nuumer that prevents cross-contamination (e.g. volatile 
samples are stored separate from other samples). All sample fiactions, extracts, leachates and 
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other sample preparation products are stored in the same manner as actual samples or as 
specified 1^ the analytical method. 

2.7^2 Temperature Monitoring 

Samples are taken to fiie appropriate storage location (ambient, refiigerator, fieezer) immediately 
after sample receipt and check-in procedures are completed. All sample storage areas are located 
in limited access areas and are monitored to ensure sample integrity. 

The ten^erature of each refiigerated storage area is maintained at ^ unless state or program 
requirements differ. The temperature of each fieezer storage area is maintained at < - lO^C 
unless state or program requiremoits differ. The temperature of each storage area is monitored 
and recorded audi workday. If die temperature &lls outside the acceptable limits, die following 
corrective actions are taken and appropriately documented: 

• The ten^erature is rechecked after two hours to verify temperature exceedance. Corrective 
action is initiated if necessary. 

• The Quality Manager and/or laboratory management are notified if die problem persists. 
• The samples are relocated to a proper environment if the ten^erature cannot be maintained 

after corrective actions are implemented. 
• The affocted customers are notified. 
• Documentation is provided on analytical report. 

2.73 Hazardous Materials 

Pure product or potentially heavily contaminated samples are tagged as 'hazardous" or "lab 
pack" and are stored separately firom otha samples. 

2.7.4 Foreign/Quarantined Soils 

Depending on the soil disposal practices of the laboratory, foreign soils and soils from USDA 
related areas are segregated. The USDA requires these samples to be incinerated or sterilized 
by an approved treatment procedure. 

Additional infrinnation can be found in SOP S-AU^C-OOl Sampk Management and SOP S-GB-S-001 
Regulated Soil or its equivalent revision or replacement 

2.8 Saniqile Protection 

PASI laboratory fodlities are operated under controlled access to ensure sample and data integrity. 
Visitors must register at the fixmt desk and be properly escorted. 

Samples are removed fixnn storage areas by designated persomel and retumed to the storage areas, if 
necessary, immediately after the required sample quantity has been taken. 

Upon customer request, additional and more rigorous chain of custody protocols fiir samples and data can 
be iniplemented. For example, some projects may require complete documentation of sample custody 
within the secure laboratory. 

Additional information can be found in SOP S-ALI^C-001 Sample Management or its equivalent 
revision or replacement. 
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2.9 Subcontncdng Analytical Services 

Every effort is made to perform chemical analyses for PASI customers within foe laboratory foat receives foe 
samples. When subcontracting to a laboratory dfoa than foe receiving laboratory (inside or outside foe PASI 
network) becomes necessary, a preliminary verbal coimnunication with an appropriate laboratory is 
undertaken. Customers are notified in writing of foe lab's intention to subcontract any portion of foe testing to 
anofoer laboratory. Work perfiirmed under specific protocols may involve special considerations. 

Prior to subcontracting samples to a laboratory outside Pace Analytical, the potential siib-contract laboratory 
will be pre-qualified by verifying foat the subcontractor meets the following criteria: 

• All certifications required for foe proposed subcontract are in effect, 
• Sufficient professional liability and other required insurance coverage is in effect, and 
• Is not involved in l^al.action by any federal, state, or local government agency fix data int^ty issues 

and has not been convicted in such investigation at any time during foe past S years. 

Additional irtibtmation can be fiwnd in SOP S-ALL-Q-027 Evaluation A Qualification of Vendors or its 
equivalent revision or replacement. The contact and preliininary arrangements are made between the PASI 
Project Manager and foe tqrprqpriate subcontract laboratory personnel. The ̂ edfic terms of foe subcontract 
laboratory agreement include: 

• Mefood ofairalysis 
• Number and type of samples expected 
• Project ̂ dficQA/QC requirements 
• Deliverables required 
• Laboratory certification requirement 
• Price per analysis 
• Turnaround timK requirements 

Chain-of-custody forms are generated for samples requiring subcontracting to other laboratories. Sample 
receiving personnel re-package foe samples for shipment, create a transfer chain-of-custody form and 
record foe following infitrmation: 

• Pace Analytical Laboratory Number 
• Matrix 
• Requested analysis 
• Special instructions (quick tum-around, required detection or rqxirting limits, unusual infixmation known 

about the sanqtles or analytical procedure). 
• Signature in "Relinquished By" 

All subcontracted sample data rqxnts are sent to the PASI Project Manager. 

Any Pace Analytical wotk sent to other labs within foe PASI network is handled as subcontracted work (also 
known as inter-r^onal) and all final reports are labded clearly wifo foe name of the laboratory perfiaming 
foe work. Any nch-NELAC work is clearly identified. PASI will not be responsible for analytical data if the 
subcontract laboratory was designated by foe customer. 

Additional information can be found in SOP S-ALL-Q-017 Subcontnuting Samples or its equivalent 
revision or replacement. 
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2.10 Sample Retention and Disposal 

Samples (and sample by-products) must be retained by the laboratory for a period of time necessary to 
protect the integrity of the sample or sample by-product (e.g. method holding time) and to protect die 
interests of the labOTatory and the customer. 

Unused portions of samples are retained by each laboratory based on program or customer requirements 
for sample retention and storage. The sample retention time is a minimum of 45 days from receipt of the 
samples. Samples requiring storage beyond this time due to special requests or contractual obligations 
will not be stored under temperature controlled conditions unless the laboratory has sufficient capacity and 
their presence does not compromise the integrity of other samples.. 

After this period expires, non-hazardous samples are properly disposed of as non-hazardous waste. 
The preferred meth^ for disposition of hazardous samples is to retum the excess sample to the customer. If 
it is not feasible to retum samples, or the customer requires PASI to dispose of excess samples, PASI will 
arrange for proper disposal by an approved contractor. 

Additional information can be found in SOP S-ALL-S-002 fVaste HandUng and S-ALL-C-OOl Sample 
Management or their equivalent revisions or replacements. 
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3.0 ANALYTICAL CAPABILITIIS 

3.1 Analytical Method Sources 

PASI laboratories are capable of analyzmg a full range of enyircmnental samples fiom a variety of matrices, 
including air, sur&ce water, wastewata, groundwater, sdl, sediment, biota, and other waste pr^cts. The 
latest valid editions of methodologies are applied fiom regulatory and professional sources inclurfing EPA, 
ASTM, USGS, NIOSH, and State Agencies. Section 11 of this manual is a representative listing of general 
analytical protocol references. PASI discloses in writing to ite customers and r^platory agendes any 
instances in \riiich modified methods are being used in the analysis of samples. 

In die event of a customer-specific need, instrumentation constraint or regulatory requirement, PASI 
laboratories reserve the right to use valid versions of methods that may not be the most recent edition 
available. 

3.2 Analytical Method Docnmentation 

The primary form of documentation of analytical methods is die Standard Operating Procedure (SOP). 
SOPs coritain pertinent infimniation as to what steps are required by an analyst to successfiilly p^orm a 
procedure. The required contents for the SOPs are specified in the company-wide SOP for Preparation of 
SOPs (S-ALL-Q-001). 

The SOPs may be supplemented by other training materiab that furdier detail how methods are 
specifically perform^ This training material will undergo periodic, documented review along with the 
other Quality System documentatim. 

3 J Analytical Method Validation 

In seme situations, PASI develops and validates methodologies that may be more applicable to a specific 
problem or objective. When non-standard mediods (e.g. mediods other than EPA, NIOSH, ASTM, AOAC, 
etc.) are required for qiedfic projects or analytes of interest, or when the laboratory develr^s a metiiod, or 
modfies a stiindaid method, fee laboratory validates the m^od prior to applying it to customer samples. 
Method validity is estaUitiied by meeting criteria fitr precision and accuracy as establifeed by the data quality 
objectives specified by the end usa of the data. The laboratory records the validation procedure, the resiilts 
obtained and a statement as to the usability of fee method. The rniriimumrequirettients for rtiefhod validation 
include determination of tiie limit of detection and limit of quantitation, evaluation of precision and bias, and 
eviduation of selectivity of each analyte of interest . . 

3.4 Demonstration of Cqiability (DOQ 

Analysts complete an initial dononstration of capability (IDOC) study prior to perfimning a mefeod or 
when tiiere is a change in instrument type, personnel or test mefeod (when a di^ed 'work ceH' is in 
operation, fee entire work cell must .meet fee criteria). The mean recovery and standard deviation of each 
analyte, taken fiom 4 replicates of a quality control standard is calculated and compared to method criteria 
(if available) or establifeed lab criteria for evaluation of acceptance. Each laborat^ rhaihtams copies of 
all demonstrations of capability and corresponding raw data fin- futirc reference and must document fee 
acceptance criteria jnior to fee analysis of fee DOC. Demonstrations of capability are verified on an 
antuMl basis. 

Alternative demonstration of capability procedures may be used for IDC)C fi>r methods feat don't lend 
feemselves to fee "4 replicate" approach. FOr methods that only measure precision, the precision of four 
laboratory duplicate pairs will be assessed. The relative percent differences must be within fee mefeod 
acceptance limits. For procedures like TCL? or SPLP, fee analyst will demonstrate making fee buffered 
soluticm and performing fee turribling process. The trainer or siq)eivisor will sign-off on demonstration of 
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capability of the tumbling process. Additional demonstration of capability options will be specified in 
Section 14 - Method Performance of the applicable method SOP. 

For Continuing Demonstrations of Capability, the laboratories may use Performance Testing (PT) samples 
or any of the qjproaches utilized for IDOCs. For mefiiods or procedures that do not lend themselves to 
the "4 repUcate" approach, the ̂ monstration of capability requirements will be specified in Section 14 -
Method Performance of the applicable SOP. 

Pace Analytical utilizes a peer review system for data review and approval. The data review staff are 
qualified to validate data conversion, transcription, and reporting in addition to assessing deviations firom 
foe standard operating procedures. The data review staff are fomiliar with foe analytical method 
procedures with documentation maintained in their training files. The data reviewers also ufoize a method 
specific checklist whidi contains foe quality control accqrtance critena. Deviations firom foe standard 
operating procedure are documented on foe checklist by the analyst. Further data review guidance is 
provided in SOP S-GB-Q-003 Data Reduction, Validation and Rq>orting in foe Environmental Lab. 

3,5 Regnlatoiy and Method Compliance 

PASI understands that eaqiectations of our customers commonly include the assumption that laboratory data 
will satisfy specific regulatory requirements. Iherefiire PASI attempts to ascertain, prior to beginning a 
project, what applicable regulatory jurisdiction, agency, or protocols apply to that project. This 
infinrnation is also required on foe Chain-of-Custody submitted with samples. 

PASI makes every effort to detect regulatory or project plan inconsistencies^, based iq)on information frotn the 
customer, and communicate them immediatdy to the customer in order to aid in the decision-making process. 
PASI will not be liable if foe customer chooses not to Mow PASI recommendations. 

It is PASI policy to disclose in a forthright matmer any detected noncompliance Meeting foe usability of data 
produced by our laboratories. The laboratoiy will notify customers within 30 days of fiilly characterizing the 
nature of foe nonconformance, foe scope of foe nonconformance and foe impact it may have on data usability. 
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4.0 QUALITY CONTROL PROCEDURES 

4.1 Data Integrily System 

The data int^ty system at PASI provides assurances to management that a hig^y ethical approach is being 
^lied to all planning, training and implementatian of methods. Data int^ty is cnicial to the success of our 
cooqwny and Pace Analytical is committed to providing a culture of quality throughout die oganization. To 
acconqiiish this goal, PASI has implemented a data integrity system diat encompasses the Mowing Mr 
requirements: 

1. A data integrity training program: Standardized training is given to each new employee and a yearly 
refieMr is presented to dl employees. Key topics within this training include: 
o Need for honesty in analytical reparting 
o Process Mrqxvting data integrity issues 
o Specific examples of unethical b^vior and improper practices 
o Documentatian of non-^xmfiirming data that is still us^ to the data user 
o Consequences and puniMoents M unethical behavior 
o Exanqilesofmonitoring devices used by management to review data and systems 

2. Signed data int^ty documentatian ftr all ensployees: This includes a quiz Mowing the Ethics training 
session and written agreement to abide by the Code of Ethics and Standaids of Conduct eiqilained in the 
employee manual The quiz along with the employee's electronic signature of agreement are maintained 
mdiin the Learning Mahagement System. 

3. Ih-dqidi, periodic monitoring of daii int^ty: Including peer data review and validation, internal data 
audits, proficiency testing , studies, etc. 

4. Documentation ofany review or investigation into possible data integrity infiactions. This 
documentation, incluMg any disdplinaiy actions involved, corrective actions taken, and notifications to 
customers must be available M review for lab assessors and must be retained for a mininnnn of five 
years. 

PASI management makes every efiort to ensure that personnel are fiae fiom aiiy undue pressures that affect 
the quality of their work including commercial, financial, over-scheduling, and working condition pressures. 

Corporate management also provides all PASI &cilities a mechanism for confidential rqtorting of data 
int^ty issues that ensures confidentiality and a recqitive environment in whidi all enqtloyees are 
comfixtable discussing items of ethical concern. The anonymous message line is monitored by the Coiporate 
Director of Quality, Safoty and Training triio will ensure that all concerns are evaluated and, where necessary, 
brou^t to tiie attention of executivemanagement and investigated. The message line voice maifl box Is 
available at 612^-6427. 

4.2 Method Blank 

A method blank is used to evaluate contamination in the preparation/analysis system. The method blank 
is processed through aU preparation and analytical steps with its associated samples. 

A method blank is processed at a minimum fi'equency of 1 per preparation batch. In the case of a method 
that has no separate preparation step (e.g. volatiles), a method blaiik is processed with no more than 20 
samples of a specific matrix perfinm^ by the same analyst, in the same method, using the same standards 
or reagents. 

The method blank consists of a matrix similar to the associated samples tiiat is Imown to be firee of the 
analytes of interest. Laboratories will diaracterize a representative matrix as "clean" if the matrix 
contains contaminants at less than 'A the laboratory's reporting limit 

Each method blank is evaluated for contamination. The source of any contamination is investigated and 
documented corrective action is taken when the concentration of any target analyte is detected above the 
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rqKHting limit and is greater than 1/10 of the amount of that analyte found in any associated sample for 
Inorgahic Analysis. The source of any contamination is investigated and documented corrective action is 
taken when the concentraticn of any target analyte is detected above the reporting limit and is greater than 
1/20 of the amount of that analyte found in any associated sample fat Organic Analysis. Corrective actions 
include the re-pr^araticn and re-analysis of all die samples (where possible) along with the full set of 
required qiulity control samples. Data qualifiers must be applied to any result reported that is associated 
with a contaminated method blank. 

Deviations made from diis policy must be approved by the Quality Manager prior to release of the data. 

4 J Laboratory Control Sample 

The Laboratory Control Sample (LCS) is used to evaluate the performance of the entire analytical system 
including prqiaraticn and analysis. 

An LCS is processed at a minimum fiequency of 1 per preparation batch. In the case of a method that has 
no sqiaiate preparation step (e.g. volatiles), an LCS will be processed with no more than 20 samples of a 
specific matrix performed by the same analyst, in foe same method, usmg foe same standards or reagents. 

The LCS consists of a matrix similar to foe associated samples that is known to be firee of foe analytes of 
interest that is then spiked with known concentrations of target analytes. 

The LCS contains all analytes specified by a specific method or by foe customer or regulatory agency 
(which may include full list of target compounds, with certain exceptions. Th^ exceptions may include 
analyzing only specific Aroclors when PCB analysis is requested or not spiking with all EPA Appendix 
compounds wfoen a foil Appendix list of compounds is requested). In foe absence of specified 
components, foe lab will spike with foe folloTmng compounds: 

• For multi-peak analytes (e.g. PCBs, technical dilordane, toxaphene), a representative 
standard will be process^. 

• For methods with long lists of analytes, a representative number of target analytes may be 
chosen. The following criteria is used to determine foe number of LCS compounds u^: 

o For methods with 1-10 target compounds, foe lab will spike with all compounds 
o For methods with 11 -20 target compound, foe lab will spike with at least 10 

compounds or 80%, whichever is greater 
o For methods with greater foan 20 compounds, foe lab will spike with at least 16 

compounds. 

The LCS is evaluated against foe method defoult or laboratory-derived acceptance criteria. Mefood 
de&ult control limits will be used until foe laboratory has a minimum of 20 (preferably greater than 30) 
data points from which to derive internal criteria. Any compound that is outside of these limits is 
considered to be 'out of control' and must be qualified appropriately. Any associated sample containing 
an 'out-of-contror compound must either be re-analyzed wifo a successfiil LCS or report^ with foe 
appropriate data qualifier. 

For LCSs containing a large number of analytes, it is statistically likely that a few recoveries will be 
outside of control limits. This does not necessarily mean foat foe system is out of control, and therefore no 
corrective action would be riecessary (except firr proper documentation). NELAC has allowed for a 
minimum number of marginal exceedances, defined as recoveries that are beyond foe LCS control limits 
(3X foe standard deviation) but less than foe marginal exceedance limits (4X foe standard deviation). The 
number of allowable exceedances depends on foe number of compounds jn foe LCS. If more analyte 
recoveries exceed foe LCS control limits than is allowed (see below) or if any one analyte exceeds foe 
marginal exceedance limits, then foe LCS is considered non-compliant and corrective actions are 
necessary. The number of allowable exceedances is as follows: 
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j o >90 analytes in the IXS- 5 analytes 

• 71-90 analytes in the LCS-4 analytes 
• 31-70 analytes in die LCS-3 analytes 
• 31 -SO analytes in the LCS- 2 analytes 
• 11-30 analytes in die LCS-1 analyte 
• <11 analytes in the LCS- no analytes allowed out) 

A matrix spike (MS) can be used in place of a non-compliant LCS in a batch as long as the MS passes the 
LCS acceptance criteria (this is a NELAC allowance). "When this happens, full documentation must be 
made available to the data user. If this is not allowed by a customer or regulatory body^ the associated 
samples must be rerun with a compliant LCS (if possible) or reported with appropriate data qualifiers. 

Deviations made fimn this policy must be approved by the Quality Manager prior to release of the data. 

4.4 Matrix Spike/Matrix Spike DiipUcate(MSmSD) 

A matrix spike (MS) is used to determine the effect of the sample matrbi on compound recovery for a 
particular method.. The infinmaticD fi'om these spikes is sanqtle or matrix specific and is not used to 
determine the acceptance of an entire batch (see LCS). 

A Matrix Spike/Matrix Spike Dupiicate (MS/MSD) set is processed at a fi-equency ^cified in a 
particular mediod or as determined by a specific customer. This fiequent^ will be specified in the 
applicable method SOP or customer QAPP. In the absence of such requirements, an MS/MSD set is 
routinely analyzed once per every 20 samples per general matrix (i.e. soil, water, biota, etc.) per method. 

The MS and MSD consist of the samplematrix that is then spiked with known concentrations of target 
analytes. Lab personnel spike customer samples that are specifically designated as MS/MSD samples or, 
when no designated samples are present in a batch, randordy select samples to spike that have adequate 
sample volume or weight. Spik^ samples are prepared and analyzed in the same manner as the origihal 
samples and are selected fiom different customers if possible. 

The MS and MSD contain all analytes specified by a specific method or by the customer or regulatory 
agency. In the absence of specified components, the lab will spike with die siune number of compounds 
as previously discussed in the LGS section. 

The MS and MSD are evaluated against the method or laboratory-derived criteria. Any compound fiiat is 
outside of these limits is considered to be 'out of conhxtl' and must be qualified appropriately. Batch 
acceptance, however, is based on method blank and LCS performance, not on MS/MSD recoveries. The 
spike recoveries give the data user a better understanding of the final results based on their site-specific 
infijrmfltion. 

A matrix spike and sample duplicate will be performed instead of a matrix spike and matrix ̂ ike 
diq)licate ̂ en specified by the customer or method. 

Deviations made from fiiis policy must be approved by the Quality Manager prior to release of the data. 

4.5 Surrogates 

Surrogates are compounds that reflect the chemistry of target analytes and are typically added to samples 
for organic analyses to monitor the effect of the sample matrix on compound recovery. 

Surrogates are Mded to each customa sample (fiir crganics), method blank, LCS and MS prior to 
extraction or analysis. The surrogates are evaluated against the method or laboratory-derived acceptance 
criteria. Any surrogate compound that is outside of diese limits is considered to be 'out of control' and 
must be qualified appropriately. Samples with surrogate tailures are typically re-extracted and/or re-
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analyzed to confinn that the out-of-control value was caused by the matrix of the sample and not by some 
other systematic error. An exception to this would be samples that have high surrogate values but no 
reportable hits for target compounds. These samples would be reported, with a qualifier, because the 
implied high bias would not affect the final results. 

Deviations made fi-om this policy must be approved by the Quality Manager prior to release of the data. 

4.6 Sample Duplicate 

A sample diplicate is a second portion of sample that is prepared and analyzed in the laboratory along 
with the first portion. It is used to measure the precision associated with preparation and analysis. A 
sample duplicate is processed at a fiequency ^ecified by the particular method or as determined by a 
specific customer. 

The sample and duplicate are evaluated against the method or laboratory-derived criteria for relative 
percent difference (RPD). Any duplicate that is outside of these limits is considered to be 'out of control' 
and must be qualified appropriately. 

Deviations made from diis policy must be approved by the Quality Managa prior to release of the data. 

4.7 Internal Standards 

Internal Standards are method-specific analytes added to every standard, method blank, laboratory control 
sample, matrix spike, matrix spike duplicate, and sample at a known concentration, prior to analysis for 
the purpose of adjusting the respcxise factor used in quantifying target analytes. At a minimum, the 
laboratory \rill follow method specific guidelines for the treatment of internal standard recoveries as they 
are related to the reporting of data. 

Deviations made from fiiis policy must be approved by the Quality Manager prior to release of the data. 

4.8 Field Blanks 

Field blanks are blanks prepared at the sampling site in order to monitor fitr contamination that may be 
present in the environment where samples are collected. These field quality control sanqtles are often 
referenced as field blanks, rinseate blanks, or equipment blanks. The lab analyzes these field blanks as 
normal sanqrles and infinms the customer if there are any target compounds detected above the reporting 
limit 

4.9 Trip Blanks 

Trip blanks are blanks that originate from die laboratory as part of the sampling event and are used to 
monitor fi>r contamiruttion of samples during transport. These blanks accompany the empty sample 
containers to the field and then accompany the collected sattq>les back to the lab. These blanks are 
routinely analyzed for volatile methods ̂ ere ambient background oontamiiution is likely to occur. 

4.10 Limit of Detection (LOD) 

PASI laboratories are required to use a documented procedure to detennine a limit of detection (LOD) fer 
each analyte of concern in eadi matrix reported. All sample-processing stq)s of the preparation and 
analytical mefiiods are included in this determiiuition. For any test that does not have a valid LOD, 
sample results below the limit of quantitatian (LOQ) cannot be reported. 

The LOD is initially established for die compounds of interest for eadi method in a clean matrix with no 
target analytes present and no interferences at a concentration that would impact die results. The LOD is 
dien determined every time diere is a change in the test method that affects how the test is performed or 
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when there has been a change in the instrument that affects the sensitivity. If required by customer, 
method or accreditation body, the LOD will be re-established annually for all applicable methods. 

Unless otherwise noted, the method used by PASI laboratories to determine LO£>s is based on the Method 
Detection Limit (MDL) procedure outlined in 40 CFR Part 136, Appendix B. Where required by 
regulatory program or customer, the above referenced procedure will be followed. 

Where specifically stated in the published method, LODs (or MDLs) will be performed at the listed 
frequency. 

The validity of die LOD must be verified by detection (a value greater than zero) of the analytes in a QC 
sample in each quality system matrix. The QC sample must contain the analyte at no more dian 3X the 
LOD for a single analyte test and 4X the LOD fix multiple analyte tests. This verification must be 
performed on each instrument used for sample analysis and r^orting of data. The validity of the LOD 
must be verified as part of the LOD determination process. This verification must be dme prior to the UK 
of the LOD for sanqile analysis. 

An LOD study is not required fin: any analyte for i^idi spiking solutions or quality control samples are 
not available (e.g. temperature). 

The LOD, if required, shall be verified aimually for each quality system matrix, technology and analyte. 
In lieu of performing foil LOD (MDL) studies annually, the lab can verify the LOD (MDL) on an annual 
basis, providing this verification is folly documented and does not contract other customer or program 
requirements that the lab must fidlow. The requirements ofthis verification are: 

• The spike concentration of the verification must be no more dian 3X times the LOD for 
single analyte tests and 4X the LOD for multiple aimlyte tests. 

• The lab must verify the LOD on each instrument used fin: the reporting of sample data. 
• The lab must be able to qualitatively identify all target analytes in die verification standard 

(distingui^ble from noise). 

Additional information can be found in SOP S-ALL-Q-004 Method Detection Limit StiuSes or its 
equivalent revision or replacement. 

4.11 Limit of Quantitation (LOQ) 

A limit of quantitation (LOQ) for every analyte of concern must be determined. For PASI laboratories, 
this LOQ is referred to as the RL, or Ri^orting Limit. This RL is based aa die lowest calibration standard 
concentration that is used in eadi initial calibration. Results below this level are not allowed to be 
rqiorted without qualification since the results would not be substantiated, by a calibration standind. For 
methods with a determined LOD, results can be reported out below the LOQ but above the LOD if they 
are properly qualified (e.g. J flag). 

There must be a sufficioit buffer between the LOD and the limit of quantitation (LOQ). The LOQ must 
be higher than die LOD. 

To verify the LOQ, the laboratory will prepare a sample in die same matrix used for the LCS. The sample 
will be spiked with target analytes at the concentration(s) equivalent to or less than the RL(s). This 
sample must undergo the routine sample preparation procedure including any routine sample cleanup 
stqis. The sample is then analyzed and the recovery of each target analyte determined. The recovery fiir 
each tai;get analyte must meet the laboratories current control limits. 

Additional infbrmatioo can be found in SOP S-ALL-Q-004 Method Detection Limt Studies or its 
equivalent revision or replacement. 
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4.12 Estiiiuite of Uncertainty 

PASI laboratories can provide an estimation of uncertainty for results generated by the laboratory. The 
estimate quantifies the error associated with any given result at a 95% confidence interval. This estinute 
does not include bias that may be associated with sampling. The laboratory bas a procedure in place: for 
making this estimation. In the absence of a regulatory or xhistomer-specific procedure, PASI laboratories 
base this estimation on die recovery data obtained fi-om the Laboratory Control Spikes. The uncertainty is 
a function of the standard deviation of the recoveries multiplied by the appropriate Student's t Factor at 
95% confidence. Additional infinmation pertaining to the estimation of uncertainty and the exactmanner 
in which it is derived are contained in the SOP S-GB^(^10 Estimation of Uiuxrtaiii^ or its equivalent 
revision or replacement. 

The measurement of imcertainty is provided only on request by the customer, as required by specification 
or regulation and \ihen the result is used to determine conformance within a specification limit. 

4.13 Proflcieiicy Testing (FT) Studies 

PASI laboratories participate in the NELAC-defined proficiency testing program. PT samples are 
obtained fi'om approved providers and analyzed and reported at a minimum of two times per year fin die 
relevant fields of testing per matrix. 

The lab initiates an investigation whenever PT results are deemed 'unacceptable' by the PT provider. All 
findings and corrective actions taken are reported to the Quality Manager. A corrective action plan 
(including re-analysis of siinilar samples) is initiated and this report is sent to the appropriate state 
accreditation agencies for their review. 

PT samples are treated as typical customer samples, utilizing the same staff, methods, equipment, 
fiunlities, and fi-equency of analysis. PT samples are included in die laboratory' s noirnal analytic^ 
processes and do not receive extraordinaiy attention due to their nature. 

Comparison of analytical results with anyone participating in die same PT study is prohibited prior to the 
close of the study. 

Additional information can be found in SOP S-ALl^Q-010 PE/PTPn^ram or its equivalent revision or 
replacement 

4.14 Rounding and Significant Figures 

In generaL the PASI laboratories report data to no more than diree significant digits. Thaefpre, all 
measurements made in the analyticd process must reflect this level of precision. In die event ̂ t a 
parameter that contributes to the final result has less than three significant figures of precision, the final 
result must be rqxnted with no more significant figures than that of the parameter in question. The 
rounding rules listed below are descriptive of the UMS and not necessarily of any supporting program 
(ExceL etc.). 

Rounding 

PASlTGreen Bay follows the odd / even guidelines for rounding numbers: 

If the figure Mowing die one to be retained is less dian five, that figure is dropped and die retained 
ones are not changed (with three significant figures, 2.544 is rounded to 2.54). 

If the figure Mowing the ones to be retained is greater than five, diat figure is dropped and the last 
retained one is rounded up (with three significant figures, 2.546 is rounded to 2.55). 
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I • If the figure following the ones to be retained is five and if there are no figures other than zeros 

beyond that five, then the five is dropped and the last figure retained is unchanged if it is even and 
rounded up if it is odd (with three significant figures, 2.525 is rounded to 2.52 and 2.535 is rounded to 
2.54). 

Significant Digits 

PASl-Green Bay follows the following convention for reporting to a specified nuniber of significant 
figures. Unless specified by federal, state or local requirements or on specific request by a customer, the 
laboratory reports: 

Values > 10 - Reported to 3 significant digits 
Values < 10 - Reported to 2 significant digits 
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5.0 DOCUMENT MANAGEMENT AND CHANGE CONTROL 

AnalytfCaT Revision: 12.0 

5.1 Document Management 

Additional infiirmatian can be found in SOP S-ALL-Q-002 Document Management or its equivalent 
revision or replacement 

Pace Analytical Services, Inc. has an established procedure for managing documents diat are part of Ifae 
quality system. The list of managed documents includes, but is not limited to. Standard Operating 
Procedures, Quality Assurance Manuals, quality policy statements, training documents, work-processing 
documents, charts, posters, memoranda, notices, forms, software, and any other procedures, tables, plans, 
etc. that have a direct bearing on the quality system. 

A master list of all manaiged documents is maintained at each &cility identifying the current revision 
status and distribution of the controlled documents. This establishes that there are no invalid or obsolete 
documents in use in the &cility. All documents are reviewed periodically and revised if necessary. 
Obsolete documents are systematically discarded or archived for audit or knowledge preservation 
purposes. 

Each managed document is uniquely identified to include the date of issue, the revision identification, 
page numbers, the total number of pages and the issuing authorities. For complete information on 
document niunbering, refia- to SOP S-ALL-Q-003 Document Numbering. 

As an alternative to the hard copy system of controlled documents, secured electronic copies of controlled 
documents may be maintained on the local or wide-area network (LAN or WAN). These document files 
must be read-only for all personnel except the Quality Department and system administrator. Other 
requirements for this system are as follows: 

• Electronic documents must be readily accessible to all &cility employees. 
• Electronic documents (i.e. pdf s) must be locked fiom printing. All hardcopy SOPs must be obtained 

fi-om the Quality Department 

5.1.1 Quality Assurance Manual (QAM) 

The Quality Assurance Manual is the company-wide document that describes all aspects of the 
quality system for PASI. The base QAM template is distributed by the Corporate C^ity 
Dqrartment to each of the regional C^lity Managers. The regional management personnel 
modify the necessary and permissible sections of the base template and submit those 
modifications to the Corporate Director of Quality for review. Once approved and signed by 
both the CEO and the Director of (^lity, the General Manager, (^lity Manager and Technical 
Director(s) sign the (^ity Assurance Manual. Each regional Quality Manager is then in charge 
of distrilmtion to employees, external customers or regulatory agencies and maintaining a 
distribution list of controlled document copies. The Quality Assurance Manual template is 
reviewed on an atmual basis by all of the PASI (Quality Managers and revised accordingly by the 
Director of Quality, Safety and Training. 

5.1.2 Standard Operating Procednures (SOPs) 

SOPs fiiU into two categories: company-wide documents (starting with the prefix S-ALL-) and 
facility-specific documents (starting with the individual fiicility prefix). 

The purpose of the company-wide SOPs is to establish policies and procedure that are common 
and applicable to all PASI &cilities. Company-wide SOPs are document-controlled by the 
corporate quality office and signed copies are distributed to all of the regional (Quality Managers. 
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The regional management personnel sign the company-wide SOPs. The regional Quality 
Manager is then in charge of distribution to employees, external customers or regulatory agencies 
and maintaining a distribution list of controlled document copies. 

Regional PASI &cilities are responsible for developing facility-specific SOPs applicable to their 
respective &cility. The regional fiuality develops these facility-specific SOPs bawd on the 
corporate-wide SOP template. This template is written to incorporate a set of minimum method 
requirements and PASI best practice requirements. The regional facilities may add to or modify 
the corporate-wide SOP template provided there are no contradictions to the minimum method or 
best practice requirements. Facility-specific SOPs are controlled by tiie regional Quality 
Manager according to the corporate document management policies. 

SOPs are reviewed every two years at a minimum (a more fiequent review may be required by 
state or fiKleral agencies or customers). A review of the document does not necessarily constitute 
a re-issue of a new revision. Documentation of this review and any applicable revisions are made 
in the last section of each SOP. This provides a historical record of all revisions. 

All copies of superseded SOPs are removed fitnn general use and the original copy of each SOP 
is ardtived for audit or knowledge preservation purposes. This ensures that all PASI employees 
use the most current version of each SOP and provides the Quality Manager witii a historical 
record of each SOP. 

Additional infinmation can be found in SOP S-ALL-Q-001 Preparation of SOPs or its equivalent 
revision or replacement. 

5.U Other Documentation 

Additional documents such as Forms and Spreadsheets are controlled through the document 
management system. 

5 J Document Change Control 

Changes to managed documents are reviewed and approved in the same manner as the original review. 
Any revision to a document requires the approval of the applicable agnatdries. After revisions are 
approved, a revision number is assigned and the previous version of the document is officially retired. 
Copies may be kept for audit or knowledge preservation purposes. 

All controlled copies of the previous document are replaced with controlled copies of the revised 
document and the superseded copies are destroyed or archived. All affected personnel are advised that 
there has been a revision and any necessary training is scheduled. 
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6.0 EQUIPMENT AMD MEASUREMENT TRACEABILTTY 

Each PASI &dlity is equipped with sufScient instrumentation and support equipment to perfonn the 
relevant analytical testing or field procedures perfinmed by each &cility. Support equipment includiss 
chemical standards, thennometers, balances, dsposable and mechanical pipettes, etc. This section details 
some of the procedures necessary to maintain traceability and perform proper calibration of 
instrumentation and support equipment See Attachment III for a list of equipmoit currently used at the 
(Green Bay) PASI &cility. 

6.1 Standards and Traceability 

Each PASI fitdlity retains all pertinent infisrmaticn fin- standards, reagents and chemicals to assure 
traceability to a national standard. This includes documentation of purchase, recdpt, prqnration and use. 

Upon recdpt, all punhased standard reference materials are recorded into a standard logbook or database 
and assign^ a unique identification number. The entries include the fiuiility's unique identification 
number, the chemical name, manufacturer name, manu&cturer's identification numbers, recdpt date and 
expiration date. Vendor's certificates of analysis for all standards, reagents, or chemicals are retained for 
future reference. 

Subsequent preparations of intermediate cr working solutions are also documented in a standard logbook 
or database. These entries include the stock standard name and lot number, the manufactiu'er name, the 
solvents used fiir preparation, the solvent lot number and manufacturer, the preparation steps, preparation 
date, expiration dates, preparer's initials, and a unique PASI identification number. This number is used 
in any applicable sample preparation or analysis lo^ook so the standard can be traced back to tiie 
standard preparation record. This process ensures traceability back to the national standard. 

All prepared standard or reagent containers include the PASI identification number, the standard or 
chemic^ name, the date of prepration, the date of ejqriration, the concentration with units, and the 
preparer's initials. This ensures traceability back to the standard preparation logbook. 

If a second source standard is required to verify an existing calibration or spiking standard, tiiis standard is 
purchased firom a different supplier. If no second source is available, a second standard fi-om a different 
lot may be purchased fiom fee same supplier if fee lot can be demonstrated as prepared independently 
firom other lots. 

Additional information concerning standards and reagent traceability can be found in fee SOP S-ALL-Q-
02S Standard and Reagent Preparation and Traceability or its equivalent revision or replacement 

62 General Analytical Instrument Calibration Procedures 

All types of siqtport equipment and instrumentation are calibrated or checked before use to ensure proper 
functioning and verify that fee laboratory's requirements are met. All calibrations are performed by, or tmder 
the supervision of an eiqtetienced analyst at sledded intervals against either certified standards traceable to 
recognized national standards or reference standards whose values have been statistically validated. 

Calibration standards fiv each parameter are chosen to establish fee linear range of tite instrument and must 
bracket the ooncentrations of those parameters measured in the samples. The lowest calibration standard is fee 
lowest concentration fix-which quantitfeive data maybe rqxnted. Data reported bdow this level is considered 
to have less certainty and must be rqxnted using appropriate data qualifiers (e.g. J flag) or explained in a 
narrative. The Minnesota Dqnrtment Health requires tiiat the reporting limit be verified upon initial 
calibration and monthly there after. The reporting limit verification must be within ± 40% of fee true value of 
fee reporting limit standard. The rqxxting limit may need to be adjusted accordingly to meet this criteria. The 
high^ calibration standard is the highest concentration fix: vhich quantitative data may be rqxnted. Data 
reported above this level is considered to have less certainty and must be reported using appropriate data 
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I qualifiers (e.g. E fiag) or explained in the narrative. Any specific method requirement for hiunber and type of 

^bration standards siqrersedes the general requirement Instrument and m^od ̂ edfic calibration criteria 
are e3q>lained within die spedfic analytical starWd operating procedures for each fiidlity. 

Instrumentation or siq^cqt equipment that cannot be calibrated to ̂ dfication or is bdierwise defective is 
clearly labded as out-of-service until it has been rquured arid tested to demonstrate it meets the laboratory's 
spedfications. All repair and maintenance activities including service calls are documented in the 
maintenance Ipg. Equipment sent off-site fin calibratiaa testing is padked and transported to prevent breakage 
and is in accordance wifii the calibration laboratory's reconunendations. 

In the event that recalibration of a piece of test equipment indicates the equipment may have been 
malfunctiooing during the course of sample analysis, an investigation is perfermed. The results of the 
investigation along with a summary of the irifarmation reviewed are docmnented and maintained by the 
Quality Manager. Ifthe investigation indicates sample results have been impacted, the customer is notified 
wifiiin 30 days. This allows fiir sufiident investigation and renew of documentation to determine the irrqiact 
on the analytical results. Instrumentation fisund to be consistently out ofcalibration is dther repaired and 
positively verified or rqilaced. 

Raw data records are retained to document equipment perfixmance. Suffident raw data is retained to 
reconstruct the instrument calibration and explidtly connect the continuing caUbration verification to the 
initial calibration. 

6.2.1 General Oi^nlc Calibration Procedures 

Cahbration standards are prepared at a minimum of five concentrations fir organic analyses. 
Results from all calibration standards must be included in constructing the calibration curve widi fire 
firllowing excqrtioos: 

• The lowest level calibratian standard may be removed from the calibration as long as die 
remaining number of concentration levels meets the minimum establiriied by the mediod and 
standard operating procedure. For multi-parameter methods, this may be dc^ on an individual 
analytebaris. The rqxxting limit must be adjusted to the lowest concentration included in the 
calibration curve. 

• The higjiest level calibration standard may be removed from the calibration as long as the 
remaining nuniber of concentration levels meets the minimum establiriied by die mediod and 
standard operating procedure. For multi-parameter methods, diis may be done an individual 
analyte baris. The iq^ limit of quantitation must be adjusted to the highest concentration 
included in die calibration curve. 

• Multiple points from either die hi^ end or die low end of the calibration curve may be excluded 
as long as the renoaining points are contiguous in nature TIH the minimum number of levels 
remain as established by mediod or standard operating procedure. The reporting limit or 
quantitation range, ̂ ch is ̂ ipropriate, must be adjust according]^. 

• Results from a concentration level between the lowdt and hi^iest calibration levels can be 
excluded from the calibration curve fir an acceptable cause with qiproval filom the respoiisible 
dqnrtment supervisor if the results fir all analytes are excluded and die point is rqilac^ 1^ re-
analysis. R&analysis must occur within die same 12 hour tune time period fir GC/MS 
mediodologies and within 8 hours of the initial analysis fir non-GC/MS methodologies. All 
sanqiles analyzed prior to die re-analyzed ciilibration curve point muA be re-analyzed after the 
calibration curve is completed. 

Initial calibration curves are evaluated against appropriate statistical models as required by die 
analytical mediods. Curves that do not meet die appropriate criteria requite corrective action that 
may include re-running the initial cahhraticn curve. All initial calibrations are verified with a 
standard obtained from a second manu&cturer or second lot from the same manufiuturer if die lot 
can be demonstrated as prqiared indqiendendy fitan other lots prior to the analysis of samples. 
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Sample results are quantitated from die initial calibration unless otherwise required by regulatioD, 
method, or program. 

The calibration curve is periodically verified by the analysis of a mid-levd continuing caUbration 
verification (CCV) standard during die course of sample analysis. CaUbration verification is 
performed at die b^inning and end of each analytical batch (excqjt if an intemal standard is used 
only one verification at die b^innjhg of &e batch is needed), vihenever it is expected that the 
analytical system may be out of caUbration, if the time period fiir caUbration hiu oqiired, or for 
analytical systems that contain a cahhration verification requirement This verification standard must 
meet acceptance criteiia in order fiv sample analysis to proceed. 

In the event that the CCV does not meet the acceptance criteria, a second CCV may be injected as 
part ofthe diagnostic evaluation and corrective action investigation. Ifdie second CCV is 
acceptable, the analytical sequence is continued. If bodi CCVs fill, the analytical sequence is 
terminated. AU samples analyzed since the last compUant CCV are re^naly^ for methodologies 
utilizing external calibration. 

When instruments are operating unattended, the autosamplers may be prpgrammed to inject 
consecutive CCVs as a preventative measure against CCV fiiilure with no corrective action. In diis 
case, both CCVs must be evaluated to determine potential impact to the results. A summary ofthe 
decision tree and necessary documentation are Usted below: 

• Ifbotii CCVs meet the acceptance criteria, the analytical sequence is allowed to continue 
without corrective action, (^e 12 hour clock b^s with tire injection ofthe second CCV.) 

• Ifthe first CCV does notmeet the acceptance criteria and the second CCV is accqitable, the 
analytical sequence is ccntinued and the results are reported. 

• If the first CCV meets the accqrtance criteria and tiie second CCV is out of control, the saitqrles 
preceded 1^ the out of control CCV must be re-analyzed in a compUant analytical sequence. 

• Ifboth CCVs are out ofccntrol, all samples since the last accqrtable CCV must be re-analyzed 
in a compliant analytical sequence. 

Some analytical methods require tiiat samples be bracketed by passing CCVs analyzed both before 
and after the sarrq>les. This is specific to eadi method but, as a generd rulie, aU external calilnatidn 
methods require bracketing CCVs. Most intemal standard calibrations do not require bracketing 
CCVs. 

Some analytical methods require verification based on a time interval; some methods require a 
frequency based on an injection interval. The type and fiequency of tire calibration verifications is 
depend^ on botii tiie analytical method and possibly on the qudity program associated with the 
samples. The type and frequency of caUbration verification will be documented in the method 
specific SOP employed 1^ each laboratory. 

62.2 General Inorganic Calibration Procedures 

The instrument is initiaUy caUbrated with standards at multiple concentrations to establish the 
Unearityofdie instrument's response. A caUbration blank is also included. Mtial cahhration curves 
are evaluated against appropriate statistical models as required by the analytical methods. The 
number of caUbration standards used depends on the specific method criteria or customer project 
requirements, althougli normaUy a minimum of tiiree standards is used. 

The ICP and ICP/MS can be standardized with a zero point and a single point caUbration if. 

• Prior to analysis, the zero point and the single point caUbration are analyzed and a Unear range is 
established, 

• Zax> point and single point caUbration standards are analyzed with each batch 
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• A standard conesponding to the LOQ is analyzed with the batch and meets the established 

acceptance criteria 
• The linearity is verified at the fiequencyestabli^d by the method or manufictuier. 

All initial calibrations are verified with a standard obtained from a second manu&cturer cr second lot 
fi'om the same manu&cturer if the lot can be demonstrated as prepared indqpendently fi-om other lots 
prior to the analysis of samples. San^le results are (juautitated fiom rlift tmtial cahbration unless 
otherwise requiied by regulation, method, or program. 

During the course of analysis, the calibration curve is periodically verified by the analysis of 
calibration verificatioh standards. A calibration verification standard is ana^ed within each 
analytical batch at mediod/program specific intervals to verify that the initial calibration is still valid. 
The CXTV is also analyzed at the end of the analytical batdi. 

A calibration blank is also analyzed with each calibration verification standard to verify the 
deanliness of the system. All reported results must be bracketed by acceptable CCVs and CCB& 
Instrument and method specific calibration aoGq)tance criteria are explained within the specific 
analytical standard opeiding procedures for eadi ftdlity. 

Interforence check standards are also analyzed per method requiremoits and mustmeet acceptance 
criteria for metals analyses. 

63 Support Equipment Calibration Procedures 

AU siqjport equipment is calibrated or verified at least annually using NIST traceaUe references over the entire 
range of use. The results of calibrations or verifications must be within the specifications required or the 
equipment will be removed fixm service until rqwired The laboratory maintains records to demonstrate the 
correction fictdrs applied to working thermometers. 

Prior to use on each working day, balance^ ovens, refiigerators, fieezers, and water baths are diecked in the 
expected use range with NIST traceable refoences in order to ensure the equipment meets laboratory 
specifications. 

63.1 Anaiyticai Balances 

Each analytical balance is checked and calibrated aimually Ity a qualified service technician. The 
calibration of each balance is checked each day of use wife weights traceable to NIST. 
Calibration weights are ASTM Class I (or other class weights feat have been calibrated against a 
NIST standard weight) and are re-certified annually against a NIST traceable reference. Some 
accrediting agencies may require more firequent checks. If balances are c^br^ed I7 an external 
agency, verification of their weights must provided. All infinrnation pertaining to balance 
maintenance and calibration is recorded in fee individual balance logbook and/or is maintained 
on file in fee Quality department 

633 Thermometers 

Certified, or reference, thermometers are maintained fiir checking calibration of working 
thermometers. Refixence thermometers are provided wife NIST traceability for initial calibration 
and are re-ceriified, at a minimum, yearly wife equipment directly traceable to NIST. 

Working feermometets are compared wife fee reference thermometers annually according to 
corporate metrology procedures. Each thermometer is individually numbered and assigned a 
correction &ctor based on the NIST reference source. In addition, working thermometers are 
visually inspected by laboratory personnel prior to use and tenqxratures are documented. 
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Laboratory diermometer inventory and calibration data are maintained in. the Quality department. 

(L3J pH/Electrometers 

The meter is calibrated before use eadi day, using fiesh buifa solutims. Additional informatian 
regaiding Ph/Electrometers can be found in S-ALL-GB-1-015 Measurement of pH in Water, 
SoO, and Waste. 

6J.4 ^pectrophotomefers 

During use, spectrophotometer performance is checked at established fieqpiencies in analysis 
sequences against initial calibraticn verification (ICV) and continuing cafibraticn verification (CCV) 
standards. 

6 J,5 Mechanical Volumetric Dispensing Devices 

Mechanical volumetric diqrensing devices including bottle top dispensers, pipettes, and burettes, 
excluding Class A volumetric glassware, are checked for accuracy on a quart^y l»sis. Non-Class A 
glassware and disposable pipettes must be calibrated once per lot prior to first use. The accuracy of 
glass microliter syringes is verified and documented prior to use. 

Additional infiirmation regarding calibration and maintenance of laboratory support equipment can be 
found in SOP S-ALL-Q-013 Support Equipment or its equivalent revision or replat^ent 

6.4 Instminent/ Equipment Maintenance 

The objectives of the Pace Analytical maintenance program are twofold: to establish a system of 
instrument care that maintains instrumentation and equipment at required levels of calibration and 
sensitivity, and to minimize loss of productivity due to repairs. 

The Laboratory Operations Manager and department manager/supervisors are responsible fisr providing 
technical leadership to evaluate new equipment, solve equipment problems and coordinate instrument repair 
and maintenance. The analysts have a primary re^onsiUity to perform routine maintenmice. 

To minimize downtime and interruption of analytical work, preventative maintenance is routinely 
performed on each analytical instrument. Up-to-date instructions on the use and mainteronce of 
equipment are available to staff in the department where foe equipment is used. 

Department manager/supervisors are responsible fijr maintaining an adequate inventory of spare parts 
required to minimize equipment downtime. This inventory includes parts and siqrplies that are s^ject to 
frequent Mure, have limited lifetimes, or cannot be obtained in a timely manner foould a Mure occur. 

All major equipment and instrumentation items are uniquely identified to allow fin: tracealnlity. 
Equipment/instrumentation are, unless otherwise stated, id^tified as a system and not as individual pieces. 
The laboratory maintains equipment records that include foe following: 

• The name of foe equipment and its software 
• The manufecturer's name, Qpe, and serial number 
• Approximate date received and date placed into service 
• Current location in foe laboratory 
• Condition vfoen received (new, used, etc.) 
• Copy of any manufacturer's manuals or instructions 
• Dates and results ofralibrations and next scheduled calibration (if known) 
• Details of past maintenance activities, both routine and non-routine 
• Details of any damage, modification or major repairs 
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All instrument maintenance is documented in maintenance logbooks that are assigned to each particular 
instrument or system. 

When mtuntenance is perfinmed to repair an instrument problem, depending on the initial problem, 
demonstration of return to control may be satisfied by the successful analysis of a reagent blank or 
continuing calibration standard The entry must include a summary of the results of that analysis and 
verification by the analyst that die instrument has been retumed to an in-control status. In addition, each 
entry must include the initials of the analyst making the entry, the dates the maintenance actions were 
performed and die date the entry was rnade in the maintenance logbook, if different fi'om.the date(8) of 
the maintenance. 

Any equipment that has been subjected to overloading or mishandling, or that gives suspect remits, or has 
. been shown to be defective, is taken out of service and clearly identified. The equipment ^all not te used 
to analyze customer samples until it has been repaired and shown to perfbrrn satis&ctorily. 
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7.0 CONTROL or DATA 

Analytical results processing, verificatian and reporting are procedures employed that result in the delivery of 
defensible data, lliese processes include, but are not limited to, calculation of raw data into final concentration values, 
review of results fiir accuracy, evaluation of quality control criteria and assembly of technical rqrcrts for delivery to the 
data user. 

All analytical data undeigo a well-defined, well-documented multi-tier review process prior to being reported to the 
customer. This section describes procedures used by PASl for translating raw analytic^ data into accurate, final sarrqrle 
reports and PASI data storage policies. 

7.1 Analytfcal Resulfe Frocessiiig 

When analytical, field, or product testing data is generated, it is either recorded in a bound laboratory 
logbook (e.g. Run log or Instrument log) or copies of computer-generated printouts are appropriately 
labeled and filed. These logbooks and other laboratory records are kept in accordance widi e^ fecility's 
Standard Operating Procedure fi>r documentation storage and archival. If the lab chooses to minirtiize 
paper usage, these records can be kept as electronic records. In this case, the laboratory must ensure that 
there are sufficient redundant electronic copies so no data is lost due to unforeseen computer issues. 

The primary analyst is responsible firr initial data reduction and review. This includes confirming 
compliance with required methodology, verifying calculations, evaluating quality control data, noting 
discrepancies in logbooks and as footnotes or narratives, and uploading analytical results into the LIMS. 

The primary analyst then compiles the initial data package for verificaticn. This compilation must include 
sufficient documentatian for data review. It may include standard calibrations, chromatograms, manual 
integration documentatiion, electronic printouts, cfaain-of-custody forms, and logbook copies. 

Some agencies or customers require different levels of data rqxrrting. For these specifd levels, the 
primary analyst may need to compile additional project information, such as initial calibration data or 
extensive spectral data, before die data package proceeds to the verification step. 

72 Data Verification 

Data verification is the process of examimng data and acceptmg or rejecting it based on pre-defined criteria. 
This review step is designed to ensure that rqxxted data are fiee fiom calculation and transcription enors, that 
quality control parameters are evaluated and that ar^ discrepancies are properly documented. 

Analysts performing the analysis and subsequent data reduction have primary responsibility fir quality of the 
data produced. The primary analyst initiates foe data verification process by reviewing and accepting foe data, 
provided QC criteria have been met fir foe sanrples being rqxxted. Data review diecklists, either hardcopy or 
dectronic, are used to document foe data review process. The primary analyst is responsible for the initial 
input ofthe data into the LIMS. 

The completed data package is then sent to a designated qualified reviewer (fois cannot be the primary 
analyst). The following criteria have been estaUidied to qudify someone as a data reviewer. To perform 
secondly data reviewer, the reviewer must: 

1. Have a current Demonstration ofCapability (DOC) study on file and have an SOP acknowledgement 
firm on file for the method/procedure being reviewed; or, 

2. Have a DOC on file fir a similar method/technology (i.e.GC/MS) and have an SOP acknowledgment 
finm on file fir foe mefood^rocedure being reviewed; or, 

3. Supervise or manage a Department and have an SOP acknoudedgment form on file for the 
mefood/procedure being reviewed; or. 
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4. Have significant background in the department/methods being reviewed duou^ education cr experience 

and have an SOP acknowledgment form on file fiir the method/procedure being reviewed. 

Note: Secondary reviewer status must be approved personally hy the Quality Manager or General Manager in 
die event that this person has no prior eiqierience on die specific mediod or general technology (i.e. GC/MS). 

This reviewer provides an indqiendent technical assessment of the data package and technical review for 
accuracy according to methods enqiloyed and laboratory protocols. This assessment involves a quality control 
review fix- use of the proper methodology and detection limits, compliance to quality control protocol and 
criteria, presence and cooqileteness of required deliverables, and accuracy of cdculations and data 
quantitation. The reviewer also validates the data entered into the LIMS. 

Once the data have been technically reviewed and approved, authorization for release of the data fiom the 
analytical section is indicated by initialing and dating the data review checklist cr otherwise initialing and 
dating the data (or designating die review of data electronically). The Operations cr Project Manager 
exantines the report fir method appropriateness, detection limits and QC acceptability. Any deviations fiom 
the referenced methods are checked for documentation and validity, and QC conective actions are reviewed 
fir successful resolution. 

73 Data Reporting 

All data s^ments pertaining to a particular PASl project number are delivered to die Client Services 
Department (Project Manager) fir assembly into the final report All points mentioned during technical and 
QC reviews are included in a case narrative if there is potential fir data to be impacted. 

Final reports are prqwred according to the levd of inciting required by the customer and can be transmitted 
to the customer via hardcopy or electronic deliverable. A standi PA^ final report consists of the firllowing 
ccnqronents: 

1. A title which designates the rqrort as Tinal Rqiort", "Laboratory Results", "Certificate of Results", etc. 
2. Name and address of laboratory (or subcontracted laboratories, if used). 
3. Phcmenuniber and name oflaboratory contact where questions can be referred. 
4. A unique number for the rq>ort (project number). The pages of the repart shall be numbered and a total 

numbff of pages shall be ini^cated (usually in the cover letter). 
5. Name and address of customer and name of project (if applicable). 
6. Unique identification of samples analyzed (including customer sample munbcn). 
7. Identification of any sample tiiat did not meet acceptable sampling requirements (from NELAC cr other 

governing agency), such as improper sample containers, holing times missed, sample tenqrerature, etc. 
8. IXrte and time of collection of samples, date of sample receipt by the laboratory, dates of san^le 

prqnration and analysis, and times of sample preparation a^ a^ysis vhen the holding time fir either is 
72 hours or less. 

9. Identification of the test methodsused. 
10. Identification ofsampling procedures ifsarrqriing was conducted 1^ the labaratory. 
11. Deviations from, additions to, or exclusions fiom the test methods. These can include Med quality 

control parameters, deviations caused the matrix of the sample, etc., and can be shown as a case 
narrative or as defined footnotes to the analytical data. 

12. Identification ofv^ether calculations were perfixmed on a dry or wet-weight basis. 
13. Rqxirting limits used. 
14. Final results or measurements, supported by appropriate chromatograms, charts, tables, spectra, etc. 
15. A signature and title of person accepting responsiltility for the content of tiie report (can te an equivalent 

dectronic identification) and date report was issued. 
16. A statement clarifying that fee results of the report rdate only to the samples tested or to the samples as 

they were recdved by fee laboratory. 
17. If necessary, a statement indicating that the report must not be rqiroduced except in fell, without tiie 

written appoval ofthe laboratory; 
18. Identification of dl test results provided by a subcontracted laboratory or other outside source. 
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19. IdentificatioDofresults obtained outside of quantitation levels. 

Any changes made to a final report shall be designated as "Revised" or equivalent warding. Hie laboratory 
must keq> sufficient archived records of all lab reports and revisions. For hi^er levels of data ddiverable^ a 
copy of ̂  applicable raw data is sent to the customer along with a final report of results. When possible, the 
PASI fidUty will provide etectronic data deliverables (EDD) as required 1^ contracts or upon customer 
request 

Customa data that requires transmission 1^ telqihone, telex, fiicsimile or other eleclronic means undergoes 
a^qnopriate stqis to preserve confidentiality. 

The following positions are die only approved signatories for PASI final rqports; 

• Senior General Manager 
• General Manager 
• Quality Manager 
• Client Services Manager 
• Project Manager 
• Project Coordinator 

7.4 Data Security 

All data including electronic files, logbodrs, extraction/digestion/distillation worksheets, calculations, project 
files and reports, and other infixmation used to produce the technical report are maintained secured and 
retrievable by the PASI &cility. 

7.5 DataAFCtaiving 

All records compiled by PASI are maintained legible and retrievable and stored secured in a suitable 
environment to prevent loss, damage, or deterioration by fire, flood, vermin, theft, and/or environmental 
deterioration. Records are retained fbr a minimum of five years unless siq)erseded by federal, state, 
contractual, and/or accreditation requirements. These recc^ may include, but are not limited to, 
customer data reports, calibration and maintenance of equipment, raw data fixnn instrumentation, quality 
control documents, observations, calculations and logbooks. These records are retained in order to 
provide fix possible historical reconstruction including sampling, receipt, preparation, analysis and 
personnel involved. NELAP-related records will be made readily available to accrediting authorities. 
Access to archived data is documented and controlled by the Quality Manager or a designated Data 
Ardiivist 

Records tiiat are computer-generated have either a hard copy or electronic write-protected backup copy. 
Hardware and software necessary for the retrieval of electronic data is maintained with tiie applicable 
records. Archived electronic records are stored protected against electronic and/or magnetic sources. 

In the event of a change in ownership, accountability or liability, reports of analyses perfixmed pertaining 
to accreditation will be maintained the acquiring entity for a minimum of five years. In the event of 
bankruptcy, laboratory reports and/or records will be transferred to the customer and/or tiie appropriate 
regulatory entity upon request 

7.6 Data Disposal 

Data that has been archived for the fecility's required storage time may be disposed of in a secure ni^er . 
by shredding, returning to customer, oir utilizing some other means that does not jeopardize data 
confidentiality. Records of data disposal will be archived for a minimum of five years unless superseded 
by federal, contractual, and/or accr^tation requirements. 
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8.0 QUALITY SYSTEM AUDITS AND REVIEWS 

8.1 Internal Audits 

8.1.1 ResponstbUides 

The Quality Manager is responsible for designing and/or conducting internal audits in accordance 
with a predetermined schedule md procedure. Since internal audits represent an independent 
assessment of laboiatoty functions, the auditor must be fimcdonally indq)endent from labnatory 
operations to ensure objectivity, llie auditor must be trained, qualified and fimiliar enough with 
the objectives, principles, and procedures of laboratory operations to be able to perfixm a thorou^ 
and effective evaluation. The Quality Manger evaluates audit observations and verifies die 
completion of corrective actions. In addition, a periodic corporate audit will be conducted by the 
Director ofQuality, Safety and Training and/or deagnee. The corporate audits will fircus on the 
execution of the Quality System as outlined in this manual but may also include other quality 
programs applicable to ea^ laborataiy. 

8.1.2 ScopeandFtaquency of Internal Audits 

Internal systems audits are conducted yearly at a minimum. The scope of these audits includes 
evaluation of specific analytical departments or a specific quality-related system as rqrplied 
throu^out the laboratory. 

Examples of system-wide elements feat can be audited include: 

• Quality Systems documents, such as Standard Operating Procedures, training documents. 
Quality Assurance Manual an<t all applicable artHnnHa 

• Personnel and traming files. 
• General laboratory safety protocols. 
• Chemical handling practices, such as labeling of reagents, solutions, standards, and associated 

documentation. 
• Documentation concermng equipment and instrumentation, cahbration/maintenance records, 

operating, manuals. 
• Sample receipt and management practices. 
• Analytical documentation, including any discrq»ncies and corrective actions. 
• General procedures frir data security, review, documentation, reporting and archiving. 
• Data int^ty issues such as proper manual integrations. 

When the operations of a specific department are evaluated, a number of additional functions are 
reviewed including: 

• Detection limit studies 
• Internal chain-of-custocfy documentation 
• Documentation of standard pr^aiations 
• Quality Control limits and Control (harts 

Certain projects may require an internal audit to ensure laboratory conformance to site work plans, 
sampling a^ analysis plans, QAPPs, etc. 

A represeritative number of data audits are completed annually. The report format of any 
discrepancy is similar to feat of other inteaual audits. 

Ihe laboratory, as part of their overall internal audit prcigram, ensures feat a review is conducted 
wife re^ct to any evidence of inappropriate actions or vulnerabilities related to diata int^ty. 
Discovery and reporting of potential data int^ty issues are handled in a confidential manner until 
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such tune as a follow up evaluation, M investigation, cr other appropriate actions are completed 
and the issues darified. All investigatiaDS diat result in findings of inappropriate activity are fully 
documented, including the source of the problem, the san^les and customer affected^ the impact 
on the data, the corrective actions taken by the lab and which fiiud reports had to be re-issued. 
Customers are notified.wifiiin 30 days vdien the investigation indicates analytical results are 
affected. 

8.1 J Internal Audit Reporti and Corrective Action Plans 

Additional informatian can be found in SOP S-ALL-Q-011 Audits and Inspections or its 
equivalent revision or replacement 

A full description of the au^t, including the identification of the operation audited, the date(s) on 
^cfa the audit was conducted, tiie specific systems examined, and the observations noted are 
sununarized in an internal audit report. Although other personnel may assist with the perfbnnance 
of the audit, die Quality Manager writes and issues die internal audit rqrort identifying vriiicfa audit 
observations are deficiencies that require corrective action. 

When audit findings cast doubt on the effectiveness of the operations or on the correctness of 
validity of the laboratory's environmental test results, the laboratory will take timdy corrective 
action and notify the customer in writing within 3 business days, if investigations show that the 
laboratory results may have been affected. 

Once completed, the internal audit report is issued joindy to the Laboratory General Manager and 
die manager(s)/supervisor(s)ofthe audited operation at a minimum. The responsible 
manager(s)/siq)ervisor(s) responds within 14 days widi a proposed plan to correct all of the 
deficiencies dted in die audit report. Hie Quality Manager may gr^ additional time for responses 
to laige or complex deficiencies (not to exceed 30 days). Each response must include titnetables for 
completion of dl proposed corrective actions. 

The Quality Manager reviews the audit responses. If the response is accqited, the Quality Manager 
uses the action plan and timetable as a guiddine for verifying cornpletion of the corrective action(s). 
If the Quality Manager deterihines that the audit response does not adequately address the 
correction of dted defidendes, die response will be retumed for modification. 

To complete die audit process, die (^lity Manager performs a re-examination of the areas iriiere 
defidendes were found to verify that all proposed corrective actions have been implemented. An 
audit deficiency is considered dosed once implementation of the necessary corrective action has 
been verified. If corrective action cannot be verified, the associated defidency remains open until 
that action is cortqpleted. 

8.2 External Audits 

PASI laboratories are audited regularly by regulatory agendas to maintain laboratory certifications, and by 
customers to maintain appropriate qpedfic protocols. 

Audit teams external to the company review die laboratoiy to assess the existence of systems and degree of 
technical expertise. The Quality Manager and other QA staffhost the audit team and assist in fodlitation of 
the audit process. Generally, the auditors will prepare a formalized audit report Usttng deficiendes observed 
and follow-i4> requirements for the laboratory. In some cases, items of concern are discussed during a 
debriefing convened at the end of the on-site review process. 

The laboratory staff and siqiervisors develop corrective action plans to address any deficiencies with the 
guidance ofthe Quality Manager. The Laboratory General Manager provides the necessary resources for 
staff to develop and implement the corrective action plans. The Quality Manager collates this information 
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I and provides a written' report to the audit team. The report contains the corrective action plan and expected 
completion dates for each element of the plan. The Quality Managa follows^ with foe laboratory staff to 
ensure corrective actions are implemented 

83 Quarterly Quality Reports 

The Quality Manager is responsible for preparing a quarterly report to management summarizing foe 
effectiveness offoelaborat^ Quality Systems. This status report will include: 

Results of internal systems or performance audits 
Corrective action activities 
Discussion of QA issues raised by customers 
Results of third party or external audits 
Status of laboratory certifications 
Proficiency Testing Study Results 
Results of internal laboratory review activities 
Summary of holding time violations 
Method detection limit study status 
Training activity sununary 
SOP revision summary 
3P Implementation summary (internal program) 
Other significant Quality System items 

The Corporate Director of Quality, Safety & Technology utili^ foe information fi'om each laboratory to 
make decisions impacting foe Qi^ity Systems of foe company as a whole. Each General Manager utilizes 
foe quarterly report information to make decisions impacting Quality Systems and operational systems at a 
local level. 

Additional information can be finmd in SOP S-ALL-Q-014 Quality System Review at its equivalent 
revision or replacement. 

8.4 Annual Maiiagerial Review 

A managerial review of Quality Systems is performed on an annual basis at a minimum. This allows for 
assessing program effectiveness and introducing changes and/or improvements. 

The managerial review must include foe following topics of discussion: 

• Policy and procedure suitability 
• Manager/Supervisor reports 
• Internal audit restilts 
• Corrective and preventative actions 
• External assessment results 
• Proficiency testing studies 
• Sample capacity and scope of work changes 
• Customer feedback, including complaints 

This managerial review must be documented for future reference by the Quality Manager and copies of 
foe report are distributed to laboratory staff. The laboratory shall ensure that any actions identified during 
foe review are carried out within an appropriate and agreed timescale. 
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8.5 Cnstomer Service Reviews 

As part of the annual managerial review listed previously, die sales staff is responsible for rqiorting on 
customer feedback, including complaints. The acquisition of this infiirmation is completed by performing 
surveys. 

The sales staff continually receives customer feedback, both positive and negative, and reports this 
feedback to the lab management in order for them to evaluate and improve their management system, 
testmg activities and customer service. 

In addition, the labs must be willing to cooperate with customers or their representatives to clarify 
customer requests and to monitor the lab's performance in relation to the work being performed for the 
customers. 
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9.0 CORRECTIVE ACTION 

Additional infonnaticn can be fbimd in SOP S-ALLrQ-012 Corrective ActioH/PreveiitiVe Action Process or its 
equivalent revision or replacement 

During the process of sample handling, prqpaiation and analysis, certain occurrences may warrant the necessity of 
corrective actions. These occurrences may take die form of analyst errors, deficiencies in quality coiitiol, method 
deviations, or other unusual circumstshces. The Quality System of PASI provides systematic procedures fin: 
documentation, monitoring and completion of corrective actions. This can be done using PASI's LabTrack system 
that lists among other things, the deficiency by issue number, the deficiency source, responsible party, root cause, 
resolution, due date, and date resolved 

9.1 Corrective Action Documentatioa 

The fbllowing items are exarrqdes of laboratory deviations or non-confixmances that warrant some fiitm of 
documented corrective action: 

• Quality Control data outside of accqAance criteria 
• Sample Acceptance Policy deviations 
• Mis^ holding times 
• Instrument Mures (includmg calibration Mure) 
• Sample preparation or analysis errors 
• Sample contamination 
• Errors in customer reports 
• Audit findings (intetnal and external) 
• Proficiency Testing (PT) sample fiutures 
• Customer complaints or inquiries 

Docirmentation of corrective actions may be in the firrm of a comment or fiiotnote on the final report that 
explains the deficiency (e.g. matrix spike recoveries outside of acceptance critetila) or it may be a more 
formal documentation (either pq>er system or computerized spreadsheet). This depends on the extent of the 
deficiency, the impact on the da^ and the method or customer requirements for documentatioa 

The person who discovers the deficiency or non-confixmance initiates the corrective action documentation 
on the Non-Confixmance Corrective/ Preventative Action report and/or LabTrack. The documentation must 
include the affected projects and sample numbers, tiie name of the applicable Project Manager^ the customer 
natne and the sarrqrle matrix involved. The person initiatmg the ccriective action docinnentation must also 
list the known causes of the deficiency or non-confixmance as well as any cctTective/preventative actions 
that they have taken. Preventive actions must be taken in order to prevent or minimize the occurrence of the . 

In the event that the laboratory is unable to determine the cause, laboratory petsonnd and noanagemeint staff 
will start a root cause analysis by going through an investigative process. During tiiis process, the fiillowing 
general steps must be taken into account: defining the non-confixmance problem, assigning responsibilities^ 
determining if the condition is significant, and investigating the root cause of the nonconformance problem. 
General non-confixmance investigative techniques fijllow tire path of the sample Arou^ the {xocess looking 
at each individual step in detail. The root cause must be documented within Lab Track or on the 
Corrective/Preventative Action Report 

After all the documentation is completed, the routing of the Corrective/Preventative Action Rqrort and /or 
Lab Track will continue fi'om the person initiating the corrective action, to their immediate supervisor or the 
Project Manager and finally to the Quality Manager, who is responsible fix final review and signofT of all 
formal corrective/preventative actions. 
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92 Coirecdve Action Completion 

9^.1 Quality Control ontslde of acceptance criteria 

The analyst that is generating or validating Analytical data is responsible for cheddng the results 
against establitiied acceptance criteria (quality control linuts). The analyst must immediatdy address 
any deficiencies discovered. Method blank, LCS or matrix spike Mures are evaluated against 
m^od, program, and customa requirements and ̂ tprqpriate footnotes are entered into the LIMS 
system. Some deficiencies may be caused by noatrixinterfirences. Where possible; matrix 
interferences are confirmed by re-analysis. 

Quality control deficiencies must be made known to the customer on the final report fer their review 
of the data for umbility. If appropriate, fee supervisor is alerted to the QC Mure and if ioecessaary a 
fetmal corrective action can initiated This may involve fee input of fee Quality Manager or the 
General Manager. 

The dqurtment sipervisor and/or Operations Manager are re^onsible fix evaluating fee source of 
fee deficiency and fix returning fee analytical system to control. Ibis may involve instrument 
maintenance; analytical staiuferd or reagent evaluation, or an internal audit of fee analytical 
procedure. 

See q^licable analytical SOPs fix finfeer guidance on QC accqitance criteria. 

922 Sample Acceptance Policy deviations 

Any deviation from fee Sample Accqrtance Policy listed in friis Manual must be documented on the 
Chain-of-Custody or other applicable form by fee sample receiving personnel or by the Project 
Manager. Analysts or sipervisors that discover such deviationsmust contact fee sanqile receiving 
personnel or qpnpriate Project Manager so feey can initiate fee proper documentation and customer 
contact If a more formalized corrective action must be documented, fee Quality Manager is made 
aware of fee situation. 

The customa is notified of these deviations as soon as possible so they can make decisions on 
Mietha to continue wife the sample analysis or re-sample. Copies of this documentation are 
included in fee project file. 

923 Missed holdiiig times 

In fee event that aholding time requirement has been missed, the analyst or supervisor murt 
conqrlete a fixmal corrective action fixm. The Project Manager and M Quality Managa must be 
made aware of these hold time exceedances. 

The Project Managa must contact fee customa ibr tqrpropriate decisions to be made wife the 
resolution documented and included in fee customa project file. The Quality Managa includes a list 
of all missed holding times in their Quartaly Rqxxt to the corporate office.. 

92A Instrument Failures 

In fee event of an instrument Mure that dtha causes fee necessity fix re-analysis or questions the 
validity ofgenerated results, a fixmal corrective action must be initiated. The analyst and siqrervisor 
evaluate any completed data for validity and usalnlity. They are also responsible fix returning fee 
instrument to valid operating condition and fix documenting feat the system is in control (e.g. 
acceptable calibration verification). 
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j 9^.5 Sample Preparation or Analysis errors 

When there is an error in the preparation or analysis of samples, the analyst evaluates the impact on 
the usability of die analytical data widi the assistance of the si^ervisor or manager. The affected 
samples will be re-processed or re-analyzed under accqitable conditions. La die event that no 
additional sample is available for re-analysis, Ae customer must be contacted for their decision on 
how to proceed. Documentation may tate die ferm of footnotes or a finmal conecdve action ferm. 

9.2.6 Errors in customer reports 

When an error on the customer report is discovered, the Project Manager is responsible for initiating 
a formal corrective action fonn that describes the Mure (e.g. incorrect analysis rqiorted, rqxxtiiig 
units are incorrect rqiorting limits do not meet objectives). The Project Manager is also responsible 
for revising the final rqiort if necessary and submitting it to the customer. 

9.2.7 Audit findings 

The Quality Manager is responsible for documenting all audit findings and dieir corrective actions. 
This documentation must include die initial finding, the persons re^ionsible fijr the corrective action, 
the due date for rqxxting bodt to the auditing body, the root cause of die issue, and die corrective 
action taken to resolve the findings. The Quality Manager is also responsible for providing any 
badc-iqi documentation used to prove diat a corrective action has bem conqileted. 

9.2.8 ProBdencyTestliig failures 

Any PT result returned to the Quality Manager as "not acceptable" requires an investigation and 
applicable corrective actions. The operational staffis made aware of the PT Mures and diey are 
responsible for reviewing the qiplicable raw data and calibrations and list passible causes for erm. 
The Quality Manager reviews their findings and initiates anotha external PT sanqile or an internal 
PT sample to try and correct the previous Mure. Rqilacement PT results must be monitored I7 the 
Quality Manager and reported to die applicable regulatory authorities. 

9.2.9 Customer Complaints 

Project Managers are re^onsible for issuing corrective action forms for customs complaints. As 
with other corrective actions, the possible causes of the problem are listed and the form is passed to 
die qipropriate analyst or supervisor. After die corrective actions have been listed, the Project 
Manager reviews the corrective action to determine if die customs needs or coQoeiilS are being 
addressed. 

93. Preventive Action Documentation 

Pace laboratories can take advantage of several available inftirmation sources in ords to identify needed 
improvements in all of their systems (technical, managerial, quality. Sc.). These sources may include: 

• Management Continuous Improvement Plan (CIP) metrics uhich are used by all production departments 
within Pace. When groups compare perftimunce across the company, ways to improve systsiis are 
discovered. These iirqirovements cw be made within a dq»rtment s lab-wide. 

• Annual managsial reviews- part of idiis NELAC-required review is to look at all processes and 
procedures used by the lab ovs the past year and to determine ways to improve these processes in the 
future. 

• Quality systems reviews- any fi-equent checks of quality systems (monthly logbook reviews, etc.) can 
uncova issues that can be corrected or adjusted b^e they become a larger issue. 

When improvement opportunities are identified or if preventive action is required, the lab can develop, 
implement, and monitor preventive action plans. 
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3P Program 

Accuracy 

Aliquot 
Analyte 
Batch 

Blank 

Rtinri Saii^le 

Calibration 

Calibration Curve 

Cbain-of-Custody 
(COC) 

Confiimation 

10.0 GLOSSARY 

Ccnrtiact Required 
Detection Limit (CRDL) 
Contract Required 
Quantitation Limit 
(CRQL) 
Comparability 

The Pace Analytical continuous improvement program that focuses on Process, 
Productivity and Performance. Best Practices are idioitified that can be used by all 
PASIlabs. 
The agreement between an observed value and an accepted reference value. Accuracy 
includes a combination of rmdom error (precision) and systematic error (bias) 
components tiiat are due to sampling and analytical operations; a data quality indicator. 
A portion of a sample taken for analysis. 
The specific chemical spedes or parameter an analysis seeks to determine. 
Environmental samples that are prepared and/or analy^ together witii the same 
process and personnel, using the same lot(s) of reagents. A preparation batch is 
conposed of one to 20 environmental samples of tiie same NELAC-defined matrix, 
meeting the above-mentioned criteria and with a maximum time between foe start of 
processing ofthe first and last sample in the batch to be 24 hours. An analytic^ batch 
is composed of prepared environmental samples (extracts, digestates or concentrates) 
that are analyz^ together as a groip. An analytical batch can include prpared 
samples originating from various environmental matrices and can exceed 20 samples. 
A sanple that has not been exposed to foe analyzed sample stream in order to monitor 
contamination during sampling transport, storage or analysis. The blank is subjected 
to the usual analytical and nmasurement process to estabUfo a zero basdine or 
background value and is sometimes used to adjust or correct routine analytical results. 
A sample for submitted for analysis with a composition known to foe submitter. The 
analyst/laboratory may know the identity of the sample but not its composition. It is 
used to test analyst or laboratory proficiency in die execution of foe measurmient 
process. 
To determine, by measurement or comparison with a standard, foe correct value of 
each scale reading on a meter, instrument, or otber device. The levels of the applied 
calibration standard must bracket foe range of plarmed or expected sanple 
measurements. 
The gt^foic representation of known values, such as concentrations for a series of 

A record that documents foe possession of samples fiom the time of collection to 
receipt in foe laboratory. This record generally includes foe number and type of 
containers, mode of collection, collector, time of collection, preservation, and 
requested analyses. 
Verification of foe identity of a companent through foe use of an alternate scientific 
approach fiom the original method. These may include, but are not limited to: 

• second-column confirmation 
• dtemate wavelength 
• derivatization derivative 
• mass spectral interpretation 

additiooal cleanup procedures 
Detection limit that is required for EPA Contract Laboratory Program (CLP) contracts. 

Quantitation limit (rqxrrting limit) that is required fix EPA Contract Laboraton' 
Program (CLP) contracts. 

An assessment of foe confidence with which one dataset can be conqiared to another. 
Comparable data are ixoduced through the use of standardized procedures and 
tedmiques. 
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Campleteness Die percent of valid data obtained from a measurement system compared to the 
amount of valid data expected under normal conditions. Die equation fiar 
completeness is: 

% Completeness = (Valid Data Points/Expected Data PcHnts)*100 
CalibradcD Verificadon Die process of verifying a calibration by analysis of standards and oongiaring the 

results with the known amount 
Coatrol Chart A grqihic representation of a series of test results, together with limits within ^ch 

results are expected when the system is in a state of statistical coatrol (see definition , 
fix-Control Limit) 

Control Limit A range within which spedfied measurement results must fill to verify that the 
analytical system is in control. Control limit exceedances may require corrective 
action or require investigation and.fiageinK of nonconfinming data. 

Conective Action Die action taken to eliminate the causes of a nonconformity, defect, or dtiier 
undesirable situation in order to prevent recurrence. 

CoFrective and 
Preventative Action 
(CAPA) 

Die primary management tools for bringing unprovemehts to the quality system, to 
the management of the quality system's collective processes, and to the products or 
services, delivered which are an output of establirii*^ systems and processes. 

IData Quality Olgective 
(IX)Q) 

Systematic strategic planning tool based on the scientific metiiod that identifies and 
defines tiie type, quality, and quantity of data needed to satisfy a specified use or end 
user. 

Data Reduction Die process of transforming raw data by arithmetic or statistical calculations, standard 
curves, concentration fectors, etc., and collation into a more usable ferm. 

Demonstraticn of 
Capability 

A procedure to establidi the ability of the analyst to generate acceptable accuracy. 

Detection Lhiiit (DL) General term for the lowest concentration Or amount of the target analyte that can be 
identified, measured and reported with confidence that die analyte concentration is not 
a filse positive value. See definitions fix Method Detection Limit and Limit of 
I3etectioa 

IXicument Control 
(Management) 

Procedures to ensure that documents (and revisions thereto) are proposed, reviewed fix 
accuracy, ipproved fix release by authorized personnel, di^ributed properly arid 
controlled (managed) to ensure use of die correct version at the looation where the 
prescribed activity is perfixmed. 

I>ryWei^ Die weight after drying in an oven at a specified temperature. 
Di^lic^ or Replicate 
Analjras 

Die identically perfixmed measurement on two or more sub-samples of the same 
sample within.a short interval of time 

Envircninental Sample A repre^tative sanqile of any material (aqueous, non-aqueous, or multimedia) 
cdlected fixxn any source for vdiidi determination of compositioa or contamination is 
requested or required. Environmental sanqiles oan generally be dassified as follows: 

• Non Potable Water (Includes smfrice water, ground water, effiuents, water 
treatment chemicals, and TCLP leachates or other extracts) 

• I>rinking Wata - Delivered (treated or untreated) water designated as potable 
water 

• Water/Wastewater - Raw souroe waters for publio drinking water siqiplies, 
ground waters, municipal influent^efifiuents, and industrial influents/efifiuents 

• Sludge-Municipal sludges and industrial sludges. 
• Soil - Predominately inorganio matter rangmg in classifioation fiom sands to 

clays. 
• Waste - Aqueous and non-aqueous liquid wastes, chemical solids, and 

industrial liquid and solid wastes 
Equipment Blank A sample of analyte-fiee media used to rinse common sampling equipment to check 

efifectiveness of dKontamination procedures. 
Fidd Blank A Uank sample prepared in fee field by filling a dean container wife reagent water and 

appropriate preservative, if any, for tfaespedfic sampling activity being undertaken. 
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Fidd Measurement Detennination of physical, biological, or radiolo^cal properties, or dteniical 
constituents that are measured on-site, close in time and q)ace to the matrices being 
sampled/measured, Mowing accepted test methods: This testing is pecftrmed in the 
fidd outside of a fixed-laboratory or outside of an enclosed structure tiiat meets the 
requirements of a mobile laboratory. 

Holding Time The maximum time tiiat samples may be held prior to preparation and/or analysis as 
defined by the method. 

Hcmogeneity Hie d^ree to whidi a property or substance is uniformly distributed throughout a 
sample. 

Initial Calibrdian 
(ICAL) 

The process of analyzing standards, prepared at spedfied concentrations, to define the 
quantitative response relationship of the instrument to the analytes of interest Initial 
caUbration is performed whenever the results of a calibration verification standard dp 
not conform to the requirements of tiie method in use or at a fioquency spedfied in die 
metiiod. 

Internal Standards A known amount of standard added to a test portion of a sample as a reference fir 
evaluating and controlling flie precision mid bias of the applied analytical method. 

Intermediate Standard 
Solution 

Reference solutions prepared by dilution of the stock solutions with an appropriate 
solvent. 

Laboratory Control 
Sample (LCS) 

A blank sample matrix, fiee fi'om the analytes of interest, ̂ ked wdth known amounts 
of analytes or a material containiiig known amounts of analytes. It is generally used to 
establi^ intra-laboratory or analyst-^edfic predsion and bias or to assess the 
performance of all or a portion of the measurement system. Sometimes refeined to as 
Laboratory Fortified Blank, Spiked Blank or QC Check San^le. 

Limit of Detection 
(LOD) 

An estimate of the tnininniTn amount of a substance that an analytical process can 
reliably detect An LOD is analyte and matrix ^pedfic and may be laboratory-
dependent. 

Limit of Quantitation 
(LOQ) . 

The minimum levds, concentrations or quantities of a target variable (e.g. target 
analyte) that can be reported with a spedfied degree of confidence 

' Laboratory Information 
Management System 
(UMS) 

A computer system that is used to maintain all sample infonnation fiotn sanqile 
recdpt, throu^ preparation and analysis and including sample report generation. 

Learning Management 
System (IMS) 

A web-based database used by the laboratories to trade and document training 
activities. The system is administered by the corporate traiiiing dqiartment and each 
lab's leam oeiiten are maintamed by a local adnunistrator. 

Lot A quantity of bulk material of similar concposition processed or manufectured at the 
same time. 
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Matrix 

Matrix Spike (MS) 

Matrix Spike Duplicate 
(MSD) 

Method Blank 

Method Detection Limit 
(MDL) 

Perfarmance Based 
Measurement System 

Precision 

Preservation 

The component or substrate that contains the analyte of interest. For purposes of batch 
and QC requirement determinations, the following matrix distinctions are used: . 

• Aqueous or Non-Potable Water any aqueous sample excluded from the 
d^ition of Drinking Water matrix or Saline/Estuarine source. Includes 
sur&ce water, groundwater, effluents, and TCLP or other extracts. 

• Drinkfaig Water any aqueous sample that has been designated a potable or 
potentially potable wata source. 

• Saline/Estuarlne: any aqueous sample from an ocean or estuary, or other 
saltwater source. 

• Non-aqueous liquid: any organic liquid wifo <13% settleaUe solids. 
• Biologic Tissue: any sample of a biological origin such as fish tissue, 

shellfi^ or plant material. Such sariqile can be groiqied according to origin. 
• Solid: includes soils, sediments, sludges, and other matrices with >15% 

setdeaUe solids. 
• Chemical Waste: a product or 1^-product or an industrial process that 

results in a matrix not previously defin^ 
• Air and Emissions: whole gas or vapor samples including those contained 

in flexible or rigid wall containers and the extracted concentrated analytes of 
interest from a gas vapor that are collected wifo a sorbent tiibe, impinger 
solution, filter, or other device. 

A sartple prepared by adding a known quantity of target analyte to a specified amoimt 
of matrix sanqrle for vfoich an indqrendent estin^ of target analyte cohcmtration is 
available. Matrix spikest are used to determine foe effect of foe matrix on a method's 
recovery efficiency, (sometimes referred to as Spiked Sangrle or Fortified_Sample) 
A second replicate matrix spike prepared in foe laboratory and analyzed to obtain a 
measure of precision of the recovery of each analyte. (sometimes referred to as ^iked 
Sample Duplicate or Fortified Sample Duplicate) 
A sample of a matrix similar to the batch of associated samples (^len available) that is 
fiee fi:^ foe analytes of interest and is processed simultaneously wifo and under the 
same conditions u sturqrles through all s^s of foe analytical procedures: and in which 
no target analytes or interferences are present at concentrations that impact the 
analytical results for sample analyses. 
One way to establish a Limit of Detection (LCD); defined as foe minimum 
concentration of a substance fiiat can be measured and rqxirted wifo 99% confidence 
that foe analyte concentration is greater than zero and is dketmined fium analysis of a 
sample in a given matrix Containmg the analyte. 
An analytical system wherein the data quality needs, mandates or limitatioos of a 
prtgram or prqect are ^wcified and serve as criteria fix selecting iq)propriate test 
mefoods to meet those ne^ in a cost-effective manner. 
The degree to vfoich a set of observations or measurements of foe saine property, 
obtained under similar conditions, confixm to themselves. Precision is usually 
expressed as standard deviation, variance or range, in either absolute or rdative terms. 

Proficiency Testing 

Protocol 

Quality Assurance 
Project Plan (QAPP) 
Quality Assurance (QA) 

Refiigeration and/or reagents added at foe time of sample collection (or later) to 
the chemical and/or biological integrity of the sample. 

A means of evaluating a laboratory's performance under controlled conditions rdative 
to a given set of criteria throu^ analysis of unknown samples provided an external 
source 
A detailed written procedure fix field.and/or laboratory qpoation that must be strictly 
followed. 
A fixmal document descrilnng the detailed quality control procedures required by a 
spedfic project. 
An int^rated system of activities involving planning, quality controL quality 
assessment, repotting and quality inqxovement to ensure that a product or service 
meets defined standards of quality wifo a stated levd of confidence 
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Quality Control (QC) 

Quality Control Sample 

Quality Assurance 
Manual 

Quality System 

Random Error 

Raw Data 

Reagent Grade 

Reference Standard 

Reporting limit (RL) 

Sample Delivery Group 
(SDG) 

Sample Tracidng 

Sensitivity 

Standard 

The overall system of technical activities wiiose purpose is to measure and control die 
quality of a product or service so that it meets the ne^ of users. 
A flom-nltf iieAfI aeeA'ee iwrAwwienzie all /w a iiw%n4i/%en A sample used to assess the performance of all or a portion of the measurement 
systenL QC sarrqrles may be Certified Reference Materials, a quality system matrix 
fiirtified.by spikine. or actual samples fortified by spiking. 
A document stating the management policies, olgectives, principles, organizational 
structure and authority, re^onsibilities, accountability, arid implementation of an 
agency, organization, or hdimtory, to ensure the quality of its product and the utility 
of its product to its users. 
A structured and documented management system describing the pt^des, objectives, 
prindples, organizational authority, respondbilities, accountability, and 
implementation plan of an organization for ensuring quality in its work processes, 
products (items), and services. The quality system provides the fiamework fix 
planning, implementing, and assessing work perfiirmed by the organization and for 
carryirig gut requited QA arid QC. 
The EPA has established tiiat there is a 5% probability that the results obtained fir ariy 
one ahalyte will exceed the control limits established for the test due to random error. 
As the number of conqiounds measured increases in a given sample, die probability fix 
statistical error also increases. 
Any original fiudual infixmation fiom a measurement activity or study recorded in a 
lab^tory notebook, worksheets, records, memoranda, notes, or exact copies thereof 
that are necessary fix the reconstmction and evaluation of the rqiort of the activity or 
Oaiy. Raw data may include photography, microfilm or microfiche copies, computer 
printouts, magnetic media, including dictated obsemtions, and recorded data fiom 
automated instruments. If exact copies of raw data have been prepared (e.g. t^es 
which have been transcribed verbat^ dated and verified accurate ^ signature), the 
exact copy or transcript inay be gfimaitted 
Analytical reagent (AR) grade, ACS reagent grade, and reagent grade are synonymous 
terms fix reagents that conform to the current ^ledfications of the Committee on 
Analytical.Reaaents of the American Chemical Society. 
A standard, generally of the highest metrolqgical quality available at a given location, 
fiom wludi measixements made at that location are derived. 
The level at which method, permit, regulatory and customer-specific objectives are 
met. The reporting limit may never be lower than foe Uriiit of Detection (i.e. 
statistically determined MDL). Reporting lirriits are corrected for sarttple amounts, 
including the dry weight of solids, unless otherwise ^dfied. There must be a 
sufficient bu^ between foe Reporting Limit and foe MDIU 
A quality element rdated to the ability to collect a sample reflecting foe diaracteristics 
of foe part of the environment to be assessed. Sample rqpresentativeness is dqrendent 
on foe sampling techniques specified in the project work platL 
A unit witiiin a single project that is used to ideiitify a group of sarrgtles fix diBfiVery. 
An SDG is a group of 20 or fewer field samples witiiin a project, reoeived over a 
period of iq> to 14 calendar days. Data fiom all samples in an SDG are reported 
concixrentiy. 
Procedures employed to record the possession of the samples fiom foe time of 
sampling until ana^s, rqxirtmg and archiving. These procedures include the use of a 
Chain-of-Custody Form that documents foe collection, transport, aiid receipt of 
compliance samples to foe laboratory. In addition, access to the laboratory is limited 
and controlled to protect foe integrity of foe samples. 
The capability of a method or instrument to discriminate between measurement 
responses representing fofftrent levels (concenfiations) of a variable of interest 
A siibstance or material wifo properties known with sufficient accuracy to permit its 
use to evaluate the same property in a sample. " 
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Standard Blank A calibratian standard consisting of the same solvent/reagent matrix used to prqrare 
die calibration standards without the analytes. It is used to construct the calibr^on 
curve by establishing instrument background. 

Pnx»dure(SOP) 
A written document whidi details the method of an operation, analysis, or action 
i^ose techniques and procedures are thoroughly prescribed and which is accepted as 
tiie method fiir performing certain routine or repetitive ta^ 

Stock Standard A concentrated reference solution containing one or more analytes prepared in the 
laboratory using an assayed reference compound or purchas^ frdm a reputable 
commercial source. 

Surrogate A substance with properties that mimic the analyte of interest. It is unlikely to be 
fenind in environment^ samples and is added to th^ for quality contrd purposes. 

Systems Audit An on-site inspection or assessment of a laboratory's quality system. 
Traoeability The property of a material or measurement result defining its relation^p to 

recogniz^ international or rutional standards through an unbrdren chain of 
carnpariscns. 

Training Document A training resource that provides detailed instructions to execute a specific method or 
job function. 

Trip Blaiik This blank sample is used to detect sample contamination from the container and 
preservative during transport and storage of the sample. A cleaned sample container is 
filled with laboratory reagent water and the blank is stored, ̂ pped, and analyzed with 
its associated samples. 

Uncertainty 
Measurement 

The parameter associated with the result of a measurement that characterized the 
dispeisian of the values that could be reasonably attributed to the measurand (i.e. the 
concentration of an analyte). 
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12.0 REVISIONS 

The PASI Corporate Quality and Safety Manager files both a paper copy and electronic version of a Miaosofl 
Word document with track^ changes detailing all revisions ma^ to the previous version of the Quality Assurance 
Manual. This document is available upon request. All revisions are summarized in the table below. 

Document Number Reason for Chanee Date 
; Quality Assurance Throughout the document. Pace was replaced with PASI OF in some cases 20Jtui2006 
Manud Revision 10.0 with Pace Analytical. Also, conrecticns were made to wording, grammar. 

spelling, and fcnnatting. 

SECTION 1: 
• Updated the PASI mission statement 
• Deleted Financial Responsibility, Drug-Free Wcrlqtlace, Non-

Haiassment, Proper and Proiessicml Conduct, Protection of Property, 
and Communication sections. 

• Added Assistant General Manager/ Operations Manager, Technical 
Director, Administrative Business Manager, Project Manager, Project 
Coordinator, Fidd Analyst, Laboratory Technician & Held Technician 
job descriptions 

• Added detailed Chain ofCommand to Laboratory Organization section 
• Updated the Training and Orientation section to reflect current practices 
• Deleted a portion ofthe Laboratory Safety section and added a reference 

to the Safety Manual and Chemical Hygiene Plan. 

SECTION 2: 
• Switched the order ofChainofCustody and Sample Acceptance Policy 

sections 
• Added details of project review documentation to Project Initiatian 

section 
• Added steps to sample 1(% in 

SECTION 3: 
• Deleted reference to local addenda for companywide SOPs 
• Rearranged sentences 
• Added "PASI will not be liable if the customer chooses not to follow 

PASI recomniendations" to the Regulatory and Method Conqpliance 
section. 

SECTION 4: 
• Added details to the documentation of review or investigation of possible 

data integrity. 
• Corrected wordirtg in Method Blank section 
• Deleted from LCS/LCSD section an out-of-control statement that said 

affected seniles associated with a failing LCS must be re-analyzed 

SECTION 5: 
• Added "Electronic docurnents must be readily accessible to all facility 

employees'* to Documents Management section 
• Up^ted the Standard Operating Procedure section to describe the new 

PASI corporate SOP Tengilates and distribution. 

SECTION 6: 
• Re-organized & re-named sections 
• Updated the interpretatian of the Calibration Verification policy 
• Added clarification to the definition of the Second Source Standard 
• Revised Single Point Calibration procedure to address NELAC 

reqinrement 
• Incorporated Spare Parts into Instrument/ Equipment Maintenance 

SECTION?: 
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Document Number 

Quality Assunnce 
Manual Revision 11.0 

Reason for Change 
Updated Analytical Results Processing section to clarify data 
documentation policy. 

• Deleted "All data that are manually entered into the LIMS is reviewed at 
a rate of 100%" and deleted the use of checklists statement from Data 
Verification section 

• Integrated paragngihs for better flow 
• Deleted item # 15, "If required, a statement of the estimated uncertainty 

of the test results." fiom the l^da Reporting section 
• Added Data Secuiity section to describe PASl data security practices 
• Added fire, flood, and vermin protection requirement to Data Archiviirg 

section 
• Added statement to Data Archiving section describing that NELAP 

related records are available to accrediting authorities. 
• Added Data Disposal section 

SECTION 8: 
• Deleted first paragnqrh stating that Pace labs are subject to internal and 

external audits and reviews. 
• Added description of PASl internal audit program and irrvestigatioiis 
• Added requiren^t that corrective action be taken and customer notified 

within 3 days if audit findings show that test results may have been 
affected 

• Updated requirement for numagBr(sy5i9ervisor(s) to reqrOnd to audit 
findings with a plan to correct all d^ciencies within 14 days. Staternent 
included that allows Quality Manager to grant additional time for 
response. 

• Added to Annual Managerial Review section that "The laboratory shall 
ensure that any actions identified during the review are carried out within 
an appropriate and agreed timescale." 

SECTION 9: 
• Added documentation requirement fbr reporting discovery of deficiency 

or non-conformance, must be documented "on the Non-Conformance 
Corrective/ Preveiitative Action report and/or QA Trak." 

• Added "Preventative actions must be taken in order to prevent or 
minimize the occurrence of the situation." 

• Added a paragrqth to describe the new PASl Root Cause Analysis 
procedure. 

SECTION 10: 
• Added the fr>llowing definitions: Contract Requited Detection limit 

(CRDL), Contract Required Quantitation Limit (CRQL), Corrective and 
Preventative Action (CAPA), Non Potable Water (to Environmental 
Sanqile definition), Ihtennediate Standard Solution, Quality Control 
Sanqrle, Stock Standard, Uncertainty Measurement, Working Standard 
Solution, 

SECTION 11: 
• Added ISO/lEC 17023:2003 reference 

^rpendix: 
• Added Appendix I: Quality Control Calculations 

OveraU conversion to template format Removed all refiaences to Addenda, 
Changes requiied based on conversion are not explicitly noted unless change 
represents a rignificant policy change. 

SECTION 1: 
• Add comment to address continuous inqnovement to quality systent 
• Changed statement of purpose in Section header to "Mission Statemerrt". 
» Added requirements for appointment when Technical Director absent. 

Date 

17Sep2007 
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Document Number Reason for Ctaanee Date 
• Added requirements for notification to AA's and tqxlates to 

organizational charts when management changes. 
• Added Client Services Manager job description. 

SECTION 2; 
• Changed tenqrerature requirements to "Not Frozen but SS'C. 
• Added flexible section concerning defoult sanqrling time in absence of 

customer-specified time. 
• Added flexible section to address sanqrle and container identificaticn by 

theLIMS. 
• Changed sample retention requirement to 45 days from receipt of 

samples. Added comment allowing for storage outside of teriqierature 
controlled conditions. 

SECTION 3: 
• Inserted allowance for use of older methods. 
• Changed references to work processittg and training documents to allow 

for use of LMS and other types of training media. 
« hiserted allowance for altenutive DOCs where spiking not possible. 

SECTION 4: 
• Inserted reference to Anonymous Message line. 
• Inserted reference to foe use of defoult control limits. 
• Inserted allowance for release of data without conective action for 

obvious matrix interforences. 
• Inserted reference to the treatment of internal standards. 
• Inserted allowance for use of MDL annual MDL verification in lieu of 

full 40 CFR Part 136 annual MDL studies. 
• Inserted general procedure fi>r LOQ verificatiion 

SECTION 5: 
• Added general process for ̂ iproval and use of QAM template. 
• Removed specific reference of Work Process Manuals. I^fi flexible 

section to include all other controlled documentation. 

SECTION 6: 
• No changes noted. 

SECTION 7: 
• Added qualifications for secondary reviewers. 

SECTION 8: 
• Changed frequency listing for Corporate Audits. 

SECTION 9: 
• Changed references from QA Track to Lab Track-left flexible to 

accommodate infinmation still in QA Track. 

SECTION 10: 
• No changes noted. 

SECTION 11: 
• No changes noted. 

ATTACHMENTS: 
• Standardized format for Attachments. 

Quality Assurance 
Manual Revision 12.0 

General: replaced foe word 'client' with 'customer', where qiplicable. 

SECTION 1: 
• Section 1.6^4: added language for clarity 

13Nov2008 
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Document Number Reason for Change 
Added new section 1.8.1; responsibilities of Senior General Managers. 

• Section 1.8.3: added reference to IMS. 
• Added new section 1.8.17: responsibilities of Waste Coordinators. 
• Section 1.9, last paragraph: changed 'annually' to 'periodically'. Next to 

last paragraidi- a^ed reference to LMS. 

SECnON 2: 
• Incoiporated optional language into section 2.1 for laboratories with field 

services staff supervised by the laboratoiy 
• Added new section 2.2 entitled Field Services. 
• Section 2.3: added reference to the new Review of Analytical Requests 

SOP. 
• Changed optional text in Z6 to explain how EpicPro assigns unique ID # 

to projects «nH sanqiles including the uni^e container ID 
• Section Z7.2: changed freezer tenq> requirement to match SOP. 

SECTION 3: 
• Section 3.4: Included optional language for performing IDOCs for tests 

not amenable to spiking using the "4 replica^ approach. 

SECTION 4: 
• Section 4.1: expanded language to allow electronic signature and stming 

of integrity training documentation within the LMS 
• Section 4.10: revised and added language regarding LOD studies, initial 

verification and annual verification, ̂ shere applicable 
• Section 4.11: changed PRL to RL. 
• Section 4.13: added editable line regarding PT sturfy information. 

Changed wording to say q^oved PT providers are utilized 
• Section 4.14: added sentence regatdihg rounding rules listed applying 

onlytoLlMS. 

SECTION 5: 
• Section S. 1, last bullet point: changed language to reflect that SOPs rmist 

be lodced from printing if controlled electronicaUy. 

SECTION 6: 
• Section 6.3.1: adjusted language about classes of weights potentially 

used. 
• Section 6.3.3: removed customer-specific requirement to re-calibrate 

every four hours but added space for this to be added back in where 
applicable 

• Added reference to Attadunent III in the introductory paragr^rh to this 
section. 

SECTION 7: 
• Sections 7.1-7.3: added language for those labs that are minimizing or 

elirrrinatirtg the need fyr paper cqries. 
• Section 7.2: clarified language in numbered iterrrs so that it does rrot 

appear feat all 4 criteria rmist be applicable at one time. 
• Section 7.3: added list of ̂ iproved signatories for final reports. 

SECTION 8: 
• Section 8.1.2, last paragnqrh: revised language regarding data integrity 

issues and added a timefimne to notify customers of affected data. 
• Added section 8.5 "Customer Service Reviews"- ISO requirement 

SECTION 9: 
• Added new section 9.3 regarding Preventive Action. 

SECTION 10: 
» No revisions. 

Date 
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Document Number Reason for Chanee Date 

SECTION 11: 
• No revisions. 

Attachments: 
• Attachment Ub: updated corporate org chart 
• Attachment VllI: revised to match the current Analytical Guides. 
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An^lical 
ATTACHMENT I 

Quality Control Calculations 

PERCENT RECOVERY (%REC) 

%ItEC = . 100 
TrueValue 

NOTE: The SampleConc is zero (0) for tfaeLCS and Surrogate Calculations 

PERCENT DIFFERENCE (VoD) 

_ MeasuredValue - TrueValue 

TrueValue 

w^iere: 
TrueValue = Amount spiked (can also be the CP or RF of the ICAL Standards) 
Measured Value = Amount measured (can also be the CP or RP of the CCV) 

PERCENT DRIFT 

n/ r^ va CalculatedCoTicentration - TheoreticalConcentration ̂ . 
yoDnjt = ^ — — • 100 

TheoreticalConcentrfion 

RELATIVE PERCENT DIFFERENCE (RPD) 

iy.fl-lSz^.,00 
(/?l + /?2)/2 

where: 
R1 = Result Sample 1 
R2 = Result Sample 2 

CORRELATION COEFFICIENT (R) 

CorrCoejff'= Izw, *(X,-X)A*Hw,*(Y, -Y/ 
V V /V. /-I y 

With: N Number of standard samples involved in the calibration 
i Index for standard samples 
Wi Weight foctor of the standard sample no. i 
Xi X-value of the standard sample no. i 
X(bar) Average value of all x-values 
Yi Y-value of the standard sample no. i 
Y(bar) Average value of all y-values 
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I ATTACHMENT I (CONTINUED) 

Quality Control Calculations (continued) 

STANDARD DEVIATION (S) 

1=1 (n-1) 

vi^ere: 
n = number of data points 
Xi = individual data point 
7 = average of all data points 

AVERAGE (X) 

_ 
X = 

n 

where: 
n = number of data points 
Xj = individual data point 

RELATIVE STANDARD DEVIATION ORSD) 

RSD = = *100 
X 

where: 
S = Standard Deviation ofthe data points 
T = average of all data points 
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ATTACHMENT IlA 

¥ASl-GREEN BAY ORGANizAnoN CHART 

CSCBia iWtUMaai 
CSC Ba niilCaitm 
CSC Da mtoNHto 

Mil Wisconsin Laboratory ^ 
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ATTACHMENT UB 

PASl - CORPORATE ORGANIZATIONAL CHART 

CORPORATE/MANAGEMENT STRUCTURE 

Chief Executive Officer 
Steve Vandettxxxn 

VPUbSdanceOpamion 
QngKupp AdnMi 

Jan Holland 1 
nitelar, OuriHy. SaMy S Traliili« 1 ChWRnancU OniGar 

1 

Bally McOnd 
AdininliMivaAaaL 

VangiParr 

Oyador * * mnnnaion 
. Tadindagy 
^ DtaraOianar Stacy McClntack 

Sr. Financial AnUyit 
. EdkBiscin 

Dtadcr 
L Hirnan Raaoacaa 
' LoAm Gra 

CUa 
Slaw VBidartiaain, Chlal Eacutha OfllBar Dec. am 
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Analytical Instrument/Peripherals Analysis 
Thisnno Soimtific ICAP 6500ICP S^orrater Metals 

ICPMS Thermo Scientific Xseriee 2 Metals 
PE FiMS (Row injection Hg System) Mercury 

RE RMS (Flow injector Mercury System) Mercury 
Hot Biock M^ls Digestion System Metals Dig. 
Hot Block Metals Digestion System Metals Dig. 
Hot Block Metals Digestion System Metals Dig. 
Hot Block Metals Digestion System Metals Dig. 
Hot Block Metals Digestion System Metals Dig. 

Deriver ihstalrrient XE-310 Top Loading Balance 

MetUerAJ 100 

American SdehtifiC Bdance 

A&D Balance 

Ohaus Analyticai Balance 

Ohaus Analyticai Balance 

Ohaus Analytical Balance 

Takran-2500 Low-level Mercury Analyzer 1631E 
Tekran 2600 Low Level Automated Mercury 

Analyzer 1631E 
HP 5690 Series ilGC 

Pesticide 
HP 6690 Series GC Toxaphene 
HP 6890 Series GC 

PCB 
HP 5890 Series GC Pestn"GX 

(Screener) 
HP5890Series IlGC 

Pesticide 
HP 6890 Series GC 

PCB 
HP 6890 Series GC 

PCB 
HP5890Series IlGC 

PCB 
HP5890Series IlGC 

HP 5972 Mass Selective Detector BNA 
HP 6890 GC 

HP 5973 Mass Selective Detector 
PAH 

HP 8890 GC 

HP 5973 Mass Selective Detector PAH 
HP 8890 GC 

HP 5973 Mass Selective Detector 
PAH 

HP5890Series IlGC 
RNA 

HP 5972 Mass Selective Detector 
Oi 

Screener 
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HP5890EGC 

BNA/Phenols 
HP 5972A Mass Selective Detector 

BNA/Phenols 
HP 5890 Series IIGC 

DRO/TPH 
HP 5890 Series IIGC DRO/TPH 
HP 5890 Series II GC DRO/TPH 
HP 5890 Series II GC 

DRO/TPH 
HP 5890 GC Aicohol 

Lat>-LlneAutotriated Separatory Funnel Extractor SVOAExL 
Lat>-IJne Automated Separatory Funnel Extractor SVOAExL 
l^-LlrieAutoriierted. Separ^ry Funnel Extractor SVOAExt 

Zymaric TurboVap II Concentratian WoriataUon SVOAExt. 
Zymark TuitbVap II ConcentraUori Worfcatatiori SVOAExt. 
Zymark TurtJoVap II Concentration Woritsfatlon SVOAExt. 
Zymaric TurboVap II Concentration Woricstation SVOAExt 
Zymark TurboVap II Concahtration Woricstation SVOAExt. 

Lab-Line 9334 Sonlcator SVOAExt 
Fislier Isoterrip Muffle Furnace 

Ghaua Analytical Balance 

Mettler Toledo Ah'alytlcalBalance 

MettlerAE 200 Analytical Balance 

Sargent Welcti TL 4000 DR Balance 

MetderPM 480 Balance 

J2 Scientific Accuprep MPS GPC Cleanup 
System SVOA Ext. 

J2 Scientific Accuprep MPS GPC Cleanup 
System SVOAExt 

CEM Mars Xtractlori MIcrciwave System Model # 
907501 SVOA Ext. 

American Scientific Oven OK-42 

Scientific Products Oven DKT43 

Soxtherm Accelerated Soxtilet Extractor SVOA Ext. 
Soxttierm Accelerated Soxtilet Extractor SVOAExt. 
Soxttierm Accelerated Soxtilet Extractor SVOAExt 
Soxtherm Accelerated Soxhiet Extractor SVOA Ext 

Six place Scxhiet heater mantles and Glassware SVOA Ext. 
SonlTier Cell DIaruptors with Herns SVOA Ext. 
Sonifler Cell Disrupters with Horns SVOAExt 
Sonifier Cell Dnruptcrs with Horns SVOA Ext. 

HP 5890 Series II GC 

SW8260 HP 5972 MSD SW8260 
Agilent 6850 GC 

SW8260 
Agilent 5975 MSD 

SW8260 
HP 5890 Series II GC 

SW8260 HP 5972 MSD SW8260 
HP 8890 GC 

SW8260 
HP 5973 MRD 

SW8260 
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HP 5890 Series IIGC 

HP 5972 MSD SW8260 
HP 6890 GC 

HP 5973 MSD SW8260 
Agilent Technologies 6850 Network GO System 

Agilent Teohhologies 5975B MSD 
SW8260 

HP 6890 GC 

HP 5973 MSD SW8260 
HP 6890 GC 

HP 5973 MSD SW8260 
HP 5890 Series II GC with PID/FID 

BTEXH'PH/GRO 
HP 5890 Series II GC with PID/FID 

BTEXn-PH/GRO 
HP 5890 Series II GC with PID/FID 

BTEXTTPH/GRO 
HP 5890 Series II GC vMh PID/FID 

BTEXn-PH/GRO 
HP 5890 Series II GC with PID/FID 

BTEX/TPH/GRO 
HP 5890 Series II GC with PID/FID 

BTEXn"PH/GRO 
HP 5890 Series II GC with PID/FID 

BTEXn-PH/GRO 
HP 5890 GC with FID Methane, Ethane, 

Ethene 
HP 5890 GC with FID 

VGA Screen 
HP 5890 GC with FID 

VGA Screen 
MetUef/Toledo Top Loading Balance 

Sartoulus PT-210 Top Loading Balance 

Dohrmann DC-80 Total Oiganic Carbon Analyzer 
(TOCi TGC 

HoribaTOC Detector TGC 

Rcsemount/Dohrmann TOC Boatsampler TGC 
LachatQulk Cham 8000 

ON, Alk, TKN, 
NHS, Phenolics, 
Total Phos, NG2-
NG3 

Lachat MICRO DIST Rapid DIsiillation System Distillation 
Lachat MICRO DIST Rapid Distillation System 

Distillation 
Lachat MICRO DIST Rapid Dlsdllatton System 

Distillation 
DIonex DX-120 Ion Chromatograph 

Anions 
DIcnex DX-120 Ion Chramatcgraph 

Anions 
HACH DR 2000 Direct Reding 

Spectrophotometer 
CGD, Hex. Or, 
Ferrous Fe, Color 

Fisher Model FW 99-20-1385 Stereomaster 
Stereoscope Bact 
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YSI 5000 Oxygen Meter 
BOO 

YSI5010 5010 Oxygen Probe 
BOD 

HACH Turbidimeter 
Turbidity 

Accumet 30 Conductivity Meter 
Conductivity 

Blue M Bactenoiogicai incubator Model C-400BO 
BOD 

Miliipore incubator 
BOD 

Precision Scientific Low Temperature incubatw 
BOD 

National Sterii-Quick Autoclave Model 704-9000-
D Autodave 

Precision Scientific - Fiastipoint Instrument 
Fiashpoint 

Fistier Scientific - Flashpoint instrument 
Fiashpoint 

Onon720A-pH meter 
pH 

Coming 320 pH Meter 
pH 

Miilipore >T31 OfM HW Rotary Agitator 
TCLP/SPLP 

TDS Oven 
TDS 

TSS Oven - Yamato DKN 600 
TSS 

Sdids Oven 
Soiids 

Total Solids Oven 
Totai Soiids 

Hot Block Digestion System 
TKN, Total Phos 

Hot Block Digestion System 
TKN, Total Phos 

Lindberg Muffle Fumace 

Metdei/Toledo Top Loading Balance 

Metdern'oledo Top Loading Balance 

Satorius Top Loading Balance 

Mettier/Toledo Analytical Balance 

Ohaus Analytical Balance 

Ohaus Analytical Balance 

Mettier -Toledo PB602S Balance 

Tekmar/Dohrmann Apollo OOOOTolal Organic 
Carbon Analyzer (TOO TOG 

Dohrmann 183 S/SS Soil TOO Oven TOO 

Teledyne Model 14-9600-100 Total Organic 
Cartron Analyzer TOG 

Milton Roy Soectronic 210 Spectrophotometer AVS/SEM 
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PAS! - GREEN BAY FLOOR PLAN 

I 

1 i s 
I 
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ATTACHMENT V 

PASI - GREEN BAY SOP LIST 

SOP Number SOP Name 
&<S&-ALL-C-001-REV.01 Sample Management 

S-ALL-C-002^Rev.0 Bottle Order Datatiase 

S-G&ALL-GK)03-REV.01 Subcontracting Samples 

S-GB-ALL-C-004-REV.02 Bottle Preparation 

S-Aa-C-O05-Rev.00 Operation of PacePort Customs Feedback Form 

&-Aa-C-00&-Rev.00 Review of Analytical Requests 

frGB-C-001-Rev.02 
Procedure to Preserve Samples for Volatile Organic Analysis of Solid Matrices by Method 
5035 

S-G&<:^002-Rev.02 Extruding Sample from 25 g EnCores for Vdiatile and Semivolatile Analyses 

5-GBC^-Rev.02 Tedlar Bag Preservation by Methanol 

S<SB<-005-Rev.02 Maintenance of ICe Chests and Shipping Containers 

S-GB-C-007-Rev.02 laboratory Tracking of Samples 

S-GB^-008-REV.0 Mea^rement of Percent Moiisture in Soils and Solids 

T-ALL-C-OOl-Rev.Ol Project Management 

GB-l-026-Rev.2 
Detennlnation of Trace Metals in Waters and Wastes by Inductively Coupled Plasma Mass 
Spectroscopy 

S-GB-I-02a-REV.2 Soil Fraction Preparation for Lead Analysis 

GB-I-036-REV.2 The Determination of Mercury by Cold Vapor Atomic Absorption Spectroscopy 

S-GB-I-039-REV.1 
Mercury Analysis by Cold-Vapor Atomic Fluorescence Spectrometry - Automated Tekran 
2600 

S-GB-I-053-Rev.O Add Volatile Sulfide / Simultaneously Extracted Metals 

S-AI±-GB-M-002-Rev.l DteerminaUpn of Metajs by Indudjyely Ooupled Plasma QCP) Spectroscopy by 6010B 

&<»B-M-001-REV.00 Mercury Analysis by Cotd-Vapor Atomic nuorescence Spectromtery 

&GB-M-002-REV.00 Methyl Mercury Analysis by Cold-Vapor Atomic Ruorescence Spectrometry 

S-GB-M-003-REV.OO Mercury Analysis by Cdd-Vapor Atomic Fluorescence Spectrortietry Solids - Manual System 

&GB-M-004-REV.00 
The Determination of Mercury by Cold Vapor Atomic Absorption Spectroscopy 
(7470A^471B) 

S-GB-M-0O5-REV.00 Determination of Metals by Inductively Coupled Plasma pCP) Spectroscopy by 6010C 

S-GB-M-006-REV.OO 
Determination of Trace Metals in Waters and Wastes by Inductively Couplied Plasma Mass 
Spectroscopy - 6020A 

S-GB-M-007-REV.00 
Determination Of Trace Metals in Waters and Wastes by Inductively Coupled Plasma Mass 
Spectroscopy - 6020 

SCB-M-OOe-REV.OO Oieanlng Metals Glassware 

S-GB-M-009-REV.00 Hardness by Calculation 

&<5B-M-Oll-REV.OO 
The Detemiinatibn of Mercury In Biological Samples by Cold Vapor Atomic Absorption 
SpGctroscopy 

S-ALL-GBrI^014-Rev.3 Measurement of Volatile Solids and Solids in Water 

S-ALL-GB-I-015-Rev.00 Measurement of pH in Water, Soil, and Waste 

S-AU.-GB-I-016-Rev.00 Measurement of Spedflc Conductance In Water 

S^B-I-OOl-Rev.4 Total Sulfide^ lodometric Titration 

S^M-002-Rev.2 Flash Point (Pensky-Martens Oosed Cup Method For Ignitabirrtv 
S-GB-I-004-Rev.02 Aridity 
S-GB-I-006-REV.01 Amenable Cyanide 

S-GB-I-009-Rev.2 Ion Chromatography 
S-GB-I-010-REV.1 Wet Chemistry Gassware aeaninq 
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S-GM-013-Rev.01 Free Uquids 
S-6B-1-014-Rev.01 
S-GB-I-015-Rev.01 
S-GB-I-016-Rfiv.01 

S-CB-l-OlT-Rev-Ol 
S-GB-I-018-Rev.Ol 
S-6B-I-019-Rev.02 

S-GB-I-020-Rev.02 
S^GB-I-023-Rev.02 

S-GB-I-024-REV.2 
S-GB-I-025-Rev.2 

S-GB-I-027-Rev.Ol 
S^B-I-030-Rev.01 
S-GB-I-031-REV.01 
S-GB-I-037-REV.01 

Alkalinltv 
Oxidation - Reduction Potential (Eh) Measurement 
Specific Gravity 
Ferrous Iron 
Total Alkalinity Analyzed by Lachat 8000 Row Injecdon 
Fecal Coiiform Determination Using the Membrane Riter Technique 
Color PetBrminadon in Aqueous Samples 
Heteretropic Hate Count 
coilsure Ptesenc^Absence Test tor Detection and Identfflcatlon of COIKbtm Bactsla and Escherichia coM 
in Drinking Waters 
TCU> - Toxicity Characteristic Leaching Procedure 
Dissolved Oxygen 
Turbidity (Nephelometric) 
Deterrnination of Total Organic Carbon Using the DC-80 Instrument 
The Determination of Total Organic Carbon Using the Walkiey-Black Procedure 

S^B-I-042-Rev.01 

S-GB-I-043-Rev.01 
S-GB-I-044-Rev.01 
S-GB-I-045-Rev.01 
S^SB-I-046-Rev.02 

S^B-I-047-Rev.01 

S-GBrI-(M8-Rev.01 

S-GB-I-049-Rev.01 
S-GB-I-051-REV.01 
S^5B-I-a52-REV.01 
S<SB-I-057-REV.00 
S-GB-I-058-REV.OO 
S-GB-I-059-Rev.00 

S-GBO-005-REV.02 
S-G&-0-006-ltev.02 

S«B-0-008-REV.Q2 
S<;frQ-009-REV.02 

S-GBO-OlO-Rev.02 

S^BO-017^REV.02 
S-ALi-GB-O4X)l-Rev.00 
S-ALL-GB-O-003-Rev.00 
S-ALL-GB-O'OOS-REV.OO 
S-ALL-GB-O-00&-REV.00 

S-GB-0-015-REV.02 
S-G&O-018-REV.1 

S-GB-O-019-REV.a2 
S-GB-0-023-Rev.04 
S4;&0-025-Rev.01 
S-G&O-D26-R^.03 

The Determination of Total Otganic Cartxxi Using the Apollo eoOb Instnimentfor MDEQ RRO 
OpetaUonal Memorandum No. 2 
Total Cyanide using Mcro-Dlstiiiation and Analyzed by Lachat BiXn Row Irijection fbiiowing SW846 
9012A and EPA Method 335.4 
Biochemicai Oxygen Demand 
Chromium, Hexavaient-Colorimetric 
Total Phenoiics using Mkro-Distiliation and Lachat 8000 Row Injection 
Total igeldahl Nibtigen using Block Digestion and Analyzed by Lachat BOOO Row Injection fbllowing EPA 
Method 351.2 
Ammonia using Micro-Distiilation and Analyzed by Lachat 8000 Row Irijection fbiiowing EPA 
Method.350.1 
Total Phosphons using Block Digestion and Analyzed by lachat BOOO Row Injection fbllbwing EPA 
Method 365.4 
Nitrate and Njtfjte Anaiy^ jy Lacbat 8000 Flow Injedjpn 
Chemical Oxygen Demand, CoibrimetriC, Manual (Chemetric Vials) 
SPLP - Synthetic Precipitation Leaching Procedure 
ASTM Shake Extraction of Solid Waste with Water 
The Determination of Total Organic Carbon Using the Apollo 9000 Instrument 
SoiyiSenWold Sarnple Pteparellon ftar the Analysis or GasoOne Range Otganka aid PetaleuRi Vtolatle biganlcs by 
Wlxaisln.Modlfled.GRb 
Modified Method for Determinatibn of Gasoline Range Organics 
Total Petroleum Hydrocarbons - Gasoline by Gas Chromatography Using Rame-iohization 
Detedors 
Aromatic Volabies by Gas Chromatpgraphy IJsing Photp-ioniaUon Detectors 
Aqueous Sample Preparation for the Analysis of Gas Range Organics and Peboieum Volatile 
Organics 
Analysis of Dissolved Methane, Etharie; and Ethane In Ground Water by Static Headspace and Gas 
Chromatography 

Determination of Semi-Volatile Organics by GC/MS (8270) 
Separatory Funnel Exbaction 
Ultrasonic Exbaction 

Determinatibn of Semi-Volatile Organics by gc/ms (Selective Ion Monitoring) 
Cleaning of Glassware Used in the Analysis of Semivolatiie Range Organics 
Determination of DRO Sample Wdght and Methylerie Chloride Addition 
WI Modified Methoij fbr Determination of Diesel Range Organics 
Total Peboleum Hydrocarbons 
Alcohols 8i Glycols by Direct Irijection GC/FID 
Analysis of Polychiorinated Biphenyls (PCBs) by Gas Chromatography 
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&^B-0-028-REV.02 
S-G&-O-031-REV.1 
S<5BO-032-REV.l 

GB-0-033-Rev.0 
S-GBO-034-REV.1 
S-GB-0-D35-REV.1 
S-G&O-036-REV.1 
S-GBO-037-REV.i 

S-GB-0-038-Rev.02 
S-GB-O-039-REV.1 

S^BO-(MO-REV.a2 
S-GBO-041-R^.02 
SGB-0-043-Rev.01 
SGBO-044-REV.1 

S-G&O-045-REV.1 
S-GB-O-047-REV.00 

.SC&-ALL-0-002-REV.01 
S<SBO-D01-REV.a3 
&GfrO-012-REV.02 

Aa-rr-ooi-Rev.i 
SrAlL-IT-002-Rev.l 

S-AUL-GB-IT-002-Rev.02 
T-ALL-rT-001-fev.04 
T-AaTrT-002-rev.05 
T-ALL-IT-004rrev.D3 
T-ALL-IT-005-rev.(>4 
T-ALL-IT-006-rev.04 
T-ALL-rr-007-rev.03 
T-AU.-IT-008-rev.05 
T-ALL-IT-009-rev.01 
T-ALL-IT-OlO-tev.02 

S-ALL-O-OOl-Rev.7 
SrALL-Q-002-Rev.02 
S-ALL-Q-003-REV.2 
&^ALL-Q-004-Rev.4 

ALL-O-00S4lev.2 

Analysis of Organodilorine Pesticides by Gas Chromatography 
Preparation of Anhydrous Sodium Sulfate and Sand for Extraction Purposes 
Extraction of Biological Samples for Organochlorine Pestiddes/PCBs 
Gel Permeation Chromatography 
ExtracQpn of Biological Samples for Base Neutral/Add and PAH-SIM Analysis 
Sulfuric Add Qeanup 
Mercury Oeanup for the Removal of Sulfur from PCB Samples 
Borisil qeanup for pCBs 
Horisll cartridge Oeanup 
Silica Gel Cleanup for Organic Analysis 
Copper Oeanup for the Removal of Sulfur from PCB Samples 
Extracdon tif Wipes and Ol for PCB Analysis 
Extraction of PCBs Using the Automated Sqxhlet 
Extraction of Toxaphene Using the Automated Soxhiet 
Determination of Lovy Level PAHs try GG/MSrSIM In Solid and Biological MaWoes 
MIcroimve Eidnctlbn for the Determihatlon of Pblynudear Aromatic Hydrocarbons and 
Base<Neutial/Adds :ln Solid Matrices 
Analysis of Polychlorinated Biphenyls (PCBs) by Gas Chromatography following 8082A 
Determination of Volatile Organics by GC/MS 
Sample-Screening Volatile Organlcs Prior to Preparation 
Oeaning of Syringes Used in the Analysis of Volatile Organics 

System Securitv and Integrity 
Server BackrUP 
Server Back-UP - Green Bay Addendum 
EPIC Pro 01: Basic System Ftinctions 
EPIC Pro 02: Oient Setup 
EPIC Pro: PMs/Sales II 
EPIC Pro: Login 
EPIC PRO: Lab Prep 
EPIC Pro: Analyst / Lab Management 
EPIC Pro: PM-Additional Knowledge 
EPIC Pro: Detecbon, Reporting and Control Limits 
EPIC Pro: Standard TraceablHtv 
Preparation of Standard Operating Procedures 
Document Management 
Document Numbering 
Method Detection Umit Studies 

S-ALL-GB-Q-0D5-REV.O4 
AlL-Q-006-Rev.l 

S-ALL-GB-Q-006-Rev.l 
S-AU.-<HI07-Rev.01 
S-ALL-0-009-Rev.02 
S-ALL-0-010-REV.2 

AIL-04)11-Rev.l 

AU.-Q4)12-Rev.O 
S-ALL-GB-0-012-Rev.02 

S-Aa-Q4)13-REV.l 
ALL-Q-014-Rev.l 

Purchasing of Laboratory Supplies 
Purchasino of laboratory Supplies - Green Bay Addendum 
Receipt and Storage of Laboratory Supplies 
Receipt and Storage of Laboratory Supplies - Green Bay Addendum 
EPIC Pro: Acode Validation 
Laboratory Documentation 
Profldencv Testing Program 
Audits and Inspections 
Corrective Action / Preventative Action Process 
Corrective Action / Preventative Action Process - Green Bay Addendum 
Support Eguipment 
Quality CTStem Review 
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All-Q-016-Rev.0 Manual Inteqratlon 

S^-0-018-Rev.D2 Monitoring Storage Units 

S-ALL-Q-020-REV.l Orientation and Training Procedures 

S-ALL-0-021rRev.02 Samole Homogenization and Sutr-Samoling 

Aa-Q-022-Rev.l 3P Program Continuous Process Improvement 

ALL-Q-025-Rev.l Standard and Reagent Management and Traceabilitv 

S-ALLTGB-O-025-REV.OI Standard and Reagent Management and Traceabilitv - Green Bay Addendum 

S-Aa-(M27-REV.O Evaluation and Qualification of Vendors 

S-ALL-Q-028-Rev.0 Use and Operation of Lab Track System 

STALW}-029-REV.0 MintMiner Data Hie Review 

S-ALL-0-030-Rev.01 Operation of Data Checker for Epic Pro 

S-GB0001-REV.01 Empioyee Master Signature Log 

S-GB-Q-002-Rev.01 Training Record Hies Maintained by the QAO 

S-G&Q-003-Rev.00 Data Reduction, Vaiidation, and Reporting 

S-GB-Q-004-Rev.01 Laboratory Notebooks and Logbooks 

S-GB-Q-005-Rev.01 Precision and Accuracy Measurement and Evaiuation 

S-GB-0006-Rfiv.01 Data Archiving 

S-GBrG-007-Rev.Ol Method of Syringe Technigue 

S«B-Q-008-Rev.02 

S-GB-Q-009-Rfiv.01 Common Laboratory Caiculations and Statistical Evaluation of Data 

S-6&0010-Rev.01 Estimation of Measurement Uncertainty 

S-ALL-S-OOl-REV.l Hazard Assessment 

AU.-S-002-Rev.0 Waste Handling 

S-GB-ALL-S-002-REV.03 Waste Handling - Green Bay Addendum 

S-GB-S-001-REV.2 Regulated Soil Handling (Green Bay Location) 

S-GB-S-002-REV.01 Control of Hazardous Energy Program - Lockout/Tagout 

GB-S403-Rev.0 Electrical Generator Procedure 

&GB-S-004-Rev.01 Rescue Alert System Operation 

S-GB-E-OOl-Rev.01 Use and Maintenance of the NANOpure Infinity Water Purification System 

S-GB-E-002-Rev.01 Operation of Waste Disposal Eguipment 

S-GB-L-OOl-REV.l Biological Tissue and Plant Preparation 

SK3B-L-002-REV,l Small Rodent Handling and Homogenization 

S-GB-L-003-REV.1 The Det^ination of Lioids in Tissues. Fats, and Plants 

S-GB-L-004-REV.1 Determination of Percent Solids in Tissue Samples 

S-GB-L-005-REV.0 Reagent Water Quality 

S-GB-L-0O6-REV.O0 Procedure for Handling Agueous Organic Extractable Samples Containing Sediment 



Quality Assurance Manual 
Revision: 12.0 
Page 73 of 78 

ATTACHMENT VI 

PASI - GREEN BAY CERTIHCATION LIST 

Accrediting 
Authority 

Program Category Accrediting Agency Certification# 

Florida (NELAP) Biological Tissue Dept of Health, Bureau of Latroratories E87948 

Florida (NELAP) Hamrdous Waste - Solid Dept of Health, Bureau of Laboratories E87951 

Florida (NELAP) Hazardous Waste-Solid Dept of Health, Bureau of Laboratories ' E87948 

Florida (NELAP) Wastewater Dept of Health, Bureau of Laboratories E87951 

Florida (NELAP) Wastewater Dept of Health, Bureau of Laboratories E87948 

Geoigia Hazardous Waste - Solid -
NELAP stipulation 

Environmental Protection Division E87951 

Georgia Waste Water-NELAP 
stipulation 

Environmental Protection Division E87948 

Georgia Hazardous Waste - Solid -
NELAP stipulation 

Environmental Protection Division E87951 

Georgia Waste Water-NELAP 
stipulation 

Environmental Protection Division E87948 

Illinois (NELAP) Hamrdous Waste-Solid lllihoisEPA 200051 
Illinois (NELAP) Hazardous Waste - Solid Illinois EPA 200050 
Illinois (NELAP) Wastewater llliriois EPA 200050 
Illinois (NELAP) Wastewater Illinois EPA 200051 
Kentucky UST Environmental and Public Protection 

Cabinet 
82 

Kentucky UST Environmental and Public Protection 
Cabinet 

83 

Louisiana 
(NELAP) 

Hazardous Waste - Solid Department of Environmental Quality 04168 

Louisiana 
(NELAP) 

Wastewater Department of Environmental Quality 04168 

Louisiana 
(NELAP) 

Biological Tissue Department of Environmental Quality 04168 

Louisiana 
(NELAP) 

Hazardous Waste-Solid Department of Environmental Quality 04169 

Louisiana 
(NELAP) 

Wastewater Department of Erivironmerital Quality 04169 

Minnesota Hazardous Waste Dept of Health 055-999-334 
Minnesota Wa^e Water Dept of Health 065-999-334 
Minnesota UST Department of Health. 055-999-334 
New York 
(NELAP) 

Solid - Hazardous Waste -
NELAP 

Dept of Health 11887 

New York 
(NELAP) 

Solid - Hazardous Waste -
NELAP 

Dept of Health 11888 

New York 
(NELAP) 

Waste Water-NELAP Dept of Health 11888 
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New York 
(NELAP) 

Waste Water-NELAP Dept of Health 11887 

North Carolina Waste Watw Dept of Environment, Health & Natural 
Resources 

503 

North Dakota Hazardous Waste Dept of Health Chemistry Division R-150 
; North Dakota Hazardous Waste Dept of Health Chenniistry Division R-200 
North Dakota Wastewater Dept of Health Chemistry Division R-150 
North Dakota Wastewater Dept of Health Chemistry Division R-200 
South Caroirna Hazardous Waste Dept of Hith & Envirdnrhentai Control 83006001 
South Carolina Wastewater Dept of Htth & Environmental Control 83006001 
US D^t of 
Agriculture 

Foreign Soil Peitnit Dept of Argiculture S-76505 

Wimhsin Drinking Water Dept of Natural Rissources 405132750 
Wisconsin Drinking Water Dept of Agriculture, Trade & Consumer 

Protection 
105-444 

Wisconsin Hazardous Waste Dept of Natural Resources 405132750 
Wisconsin Wastewater Dept of Natural Resources 405132750 
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ATTACHMENT Vin 
METHOD HOLD TIME, CONTAINER AND PRESERVATION GUIDE 

Parameter Method Matrix 1 Container Preservative Max Hold Hme II 
2.3.7,8-TCDD 1613B Soil 80Z Glass None 90/40 Days 

<6»C;Na2S,03 
2.3.7.8-TCDD 1613B Water IL Glass if ci present 90/40 Days 

<6''C;Na2S203 
2.3.7.8-TCDD 8290 Water IL Glass if Q present 30/45.Days 
Acidity SM2310B Water Plastic/Glass ^"C . 14.Days 
Alkalinity SM2320B/310.2 Water Plastic/Glass <6»C 14 Days 
Alpha.Emitting Radium. Isotopes 9315/^03.0 Water Plastic/Glass pH<2HNQi 180 days 
Anions by IC, including Br, •, F, Br,Cl,F,S04(28Days) 
NO2. NOj. SO* 300.0/300.1/SM4110B Water, Plastic/Glass NO2. NQ] (48 Hours) 
Aromatic and Halogenated Volatiles 8021 Soil 5035 vial kit See 5035 note* 14 days 

pH<2HCl; 
<6»C:Na2S20, 

Aromatic and Halogenated Volatiles 601/602/8021 Water 40mL vials if CI present 14 Days 
Bacteria, Total Plate Count SM9221D Water Plastic/WK ^^-QNajSjO, 24 Hours 
Base/Neutials and Acids 8270 Soil 80Z Glass 14/40 Days 

<6®C;Na2Sj03 
Base/Neutrals and Acids 625/8270 Water IL Glass ifGpresent 7/40 Days 

^O-QNajSjOj 
Base/Neutrals, Acids & Pesticides 525.1/525.2 Water IL Glass if Ci present 7/30 Days 
BOD/cBOD SM5210B Water Plastic/Glass <ec 48 hours 
BTEX/Total Hydrocarbons TO-3 Air Summa Canister None 14 Days 
BTEX/Totiil Hydrocarbons TO-3 Air TedlarBag None 48 Hours 

SM4500C1/9250/ 
Chloride 9251/9252 Water Plastic/Glass None 28 Days 
Chlorinated Herbicides 8151 Soil 80Z Glass Jar <6^ 7/40 Days 

<6»C;Na2S20, 
Chlorinated Herbicides 8151 Water IL Amber Glass if CI present 7/40 Days 

^e'QNaiSjQj 
Chloriiuted Herbicides 515.1 Water IL Amber Glass if Q present 14/28 Days 
Chorine, Residual SM4500C1 Water Plastic/Glass None 15 nunutes 

pH<2 H2SO4: 
COD SM5220C/410.3/410.4 Water Plastic/Glass <6''C 28 Days 
Color SM2120B.C,E Water Plastic/Glass <6°C 48 Hours 
Condensable Particulate Eitiisrions EPA 202 Air Solutions None 6 Months 
Cyanide, Reactive SW846 chap.7 Water Plastic/Glass None 28 Days 

pH>12 NaOH; 
fO'C; ascoibic 14 Days, 

SM4500CN/9010/ add if a 24 Hours if Sulfide 
Cyanide; Total and Amenable 9012/335.4 Water present present 
Diesel Ranee Oreariics 8015 Soil 80Z Glass Jar <6®C 14/40 Days 
Diesel Ranee Oreanics 8015 Water IL Glass ^C 7/40 Days 
DicKiiiS & Fiitans TO-9 Air PUF None 30/45 Days 

<6»C;Na2S20, 
EDB & DBCP 504.1/8011 Water 40mL vials if CI present 14 Days 
Explosives 8330/8332 Water IL Glass ^O'C 7/40 Days 
Explosives 8330/8332 Soil 80Z Glass Jar <6''C 14/40 Days 
Ferrous Iron SN3500Fe-D Water Glass None Inmiediate 
Flashpdint/Ienitability 1010/1030 Water Plastic/Glass None 28 Days 
Fluoride SM4500F1-C,D Water Plastic None 28 Days 
Gattuna Emitting.Radionuclides 901.1 Water Plastic/Glass pH<2 HNO, 180 days 
Gais Range Orgsnics 8015 Water 40mL vials pH<2Ha 14 Days 

. Gasoline Range Organics 8015 soil 5035 vial kit See 5035 note* 14 days 
Gross Alpha (NJ 48Hr Method) NJAC 7:18-6 Water Plastic/Glass pH<2HN0j 48Hts 
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(Parameter Method Container Preservative Max Hold Time 
Gross Alidia and Gross Beta 931(y900.0 Water Plastic/Glass pH<2HNCh 180days 

Haloecetic Acids 552.1/552.2 Water 
40mL Amber 

vials NH4C1:<6°C 14/7 Days 
Hardness, Total (CaCCK) SM2340B,ai30.1 Water Plastic/Glass 1 P

 

d.Months 
Hexav^ciit Chromium 7196/218.6/SM3500Cr Water Plastic/Glass <6''C 24 Hours 
Hydrogen Halide & Halogen 
Emisnons EPA 26 Air Solutions . None 6 Months 
Lead Emissions EPA 12 Air Filter/Sohitions None 6 Months 

Low Lewi Mercury 1631 Water Glass Bra 
90 days (if preserved and : 

oxidizied) 
Mercury 7471 Soil 8oz Glass Jar <6''C 28 days 
Mercury 7470/245.1/245.2 Water Plastic/Glass pH<2HNO, 28 Days 
Metals 7300^^303 Air Filters None 6 Months 
Metals (and other ICP elements) 6010 Soil 8oz Gliass Jar None 6 months 
Metals (and other ICP elements) 6010/6020/200.7/200.8 Water Plastic/Glass pH<2HNO, 6 Months . 
Methane, Ethane, Ethene RSK-175 Water 40mL vials HCl 14 Days 
Methane, Etihane, Ethene EPA3C Air Summa Canister None 14 Days 
Methane, Ethane, Ethene EPA3C Air TedlarBag None 48 Hours 

Nitrogen, Ammonia SM4500NH3/350.1 Water Plastic/Glass 
pH<HjSO«; 

<6^ 28 Days 

Nitrogen, Kjeldahl 
SM4500-Norg; 

351.1/351.2 Water Plastic/Glass 
pH<2H2S04; 

<6^ 28 Days 
Nitrogen. Nitrate SM4500-N03/ 352.1 Water Plastic/Glass <6''C 48 Hours 

Nitrogen. Nitrate & Nitrite SM4500-N03/ 353.2 Water Plastic/Glass 
pH<2H,S04; 

^'C 28 Days 
Nitrogen, Nitrite SM4500-N02/353.2 Water Plastic/Glass <6''C 48 Hours 

Nitrogen, Organic SM4500-Norg/351.2 Water Plastic/Glass 
pH<2 H2SO4; 

<6''C 28 Days 
Non-Methane Organics EPA25C Air Summa Canister None 14 Days 
Non-Methane Organics EPA25C Air TedlarBag None 48 Hours 
Odor SM2150B Water Glass <6"C 24Hours 

Oil and Grease/H^ 1664A/SM5520B/9070 Water Glass 
pH<2H2S04; 

Sti'C 28 Days 
Organochlorine Pesticides & PCBs TO-4 Air PUF None 7/40 Days 

Organochlorine Pesticides & PCBs 8081/8082/608 Water IL Glass 
<6"C;Na2S203 
if CI present 7/40 Days 

Organodilorine Pesticides £ PCBs 8081/8082 Soil 8oz Glass Jar <6»C 14/40 Days 
Oiganophtsphorous Pesticides 8141 Sdl 8oz Glass Jar Sd-C 14/40 Days 

Organophosphorous Pesticides 8141 Water IL Amber Glass 
<6''C:Na2S203 

if a present 7/40 Days 
Oxygen, Dissolved (Probe) SM4500-0 Water Glass None 15 minutes 

: Paint Filta.Uquid Test 9095 Water Plastic/Glass None N/A 
Particulates PM-10 Air Filters None' 6 Months 
Permaneitt Gases EPA3C Air Summa Canister Now 14,Days 
Pomaneitt Gases EPA3C Air TedlarBag None 48 Hours 

PH 
SM4500H+B/9040/ 

9041/150.2 Water Plastic/Glass None IS imnutes 

Phenol, Total 420.1/420.4/9065/9066 Water Glass 
pH<2 H2SO4; 

se'c 28 Days 

Phosphorus, Orthophosphate SM4500P/365.1/365.3 Water Plastic Filter, <6°C 

Filter ^thin 15 minutes. 
Analyze within 48 Hours 

Phosphmus, Total 
SM4500P/ 

365.1/365.3/365.4 Water Plastic/Glass 
pH<2H2S04; 

<6''C 28 Days 
Pol^udear Aromatic Hydrocarbons TO-13 Air PUF None 7/40 Days 
Polynudear Aromatic HydrxKatbons 8270 SIM Soil 8oz Glass Jar <6°C 14/40 Days . . 

Polynuclear Aromatic Hydrocarbons 8270 SIM Water IL Glass 
<6"C; Na2S203 

if CI present 7/40 Days 
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Method Matrix Container Preservative Max Hold lime 1 
Radioactive Strontiuin 905.0 Water Plastic/Glass pH<2HN0j 180days 
Radium-226 Radon Emanation 
Technique 903.1 Water Plastic/Glass DH<2HN0, 180 days 
Radium-228 9320/904.0 Water Plastic/Glass DH<2HN0, 180 days 
Silica. Dissolved SM4500Si-D Water Plastic <6''C 28 Days 
Solids. Settleable SM2540F Water Glass :^"C 48 Hours 
Solids. Tobd SM2540B Water Plastic/Glass <6"'C 7 Days 
Solids. Total Dissolved SM2540C Water Plastic/Glass <6''C TDkys 
Solids, Total Suspended SM2S40D Water Plastic/Glass <e'c 7 Days 
Solidi Total VolatUe SM2540E Water Plastic/Glass <6'C 7Days 
Specific Conductance SM2510B«050/120.1 Water Plastic/Glass <6^ 28 Days 
Stationary Source Dioxins & Fiirans EPA 23 Air XADTrap None 30/45 Days 

Stationary Source Mercury EPA 101 Air Filters None 
6 Months, 28 Days for 

Hg 

Stationaty Source Metals EPA 29 Air Filters None 
6 Months, 28 Days ibr 

HB 
Sttdixiary Sburra PMIO EPA201A Air Filters None 6 Months 
Staticnary Source Particulates EPA 5 Air Filter/Solutions None 6 Months 

Sul&te 
SM4S00SO4/9036/ 

9038/375.2/ASTMD516 Water Plastic/Glass Sd'C 28 Days 
Sulfide, Reactive SW-846Chap.7 Water Plastic/Glass None 28Days 

Sulfide. Total SM4S00S/9030 Water Plastic/Glass . 
pH>9NaOH; 
ZnOAc;<6''C 7 Days 

Sulfite SM4S00SO3 Water Plastic/Glass None 15 minutes 
Sur&ctants SM5540C Water Plastic/Glass <6'C 48 Hours 

Total Qrgamc Carbon fItXD SM5310B,C.D/ 9060 Water Glass 
pH<2H2S04 
orHCl;<6'C 28 Days 

Total Qisanic Halogen (TOX) SM5320/902Q/9021 Water 
Glass; no 
headspace <6''C 14 Days 

Tritium 906.0 Water Glass pH<2HNOj 180 days 
Tudtidity SM2130B/180.1 Water Plastic/Glass <6^ 48 Hours 
Uiaiiiiim Radiochemical Method 908.0/ASTM D5174-97 Water Plastic/Glass pH<2HN0, 180 days 
Volatiles' TO-14 Air Summa Canister None 30Days 
Volatiles TO-14 Air TedlarBag None 48Hours 
Volatiles TO-15 Air Summa Canister None 30 Days 

I Volatiles 8260 Soil 5035 vial kit See 5035 note* 14 days 

Volatiles 8260 Water 40mL vials 

pH<2 HCl; 
S6''C;Na2S20, 

if G present 14 Days 

Volatiles 624 Water 40mL vials 

pH<2Ha; 
<6''C;Na2S203 

if CI present 14 Days (7 unpreserved) 

Volatiles 524.1/524.2 Water 40mL vials 

pH<2 HCl; 
<6'C;Na2S203 
if CI present 14 Days 

Alaska DRO AK102 Soil 8oz Glass <6''C 14/40 Days 

Alaska DRO AK102 Water IL Glass 
pH<2HCl; 

<6''C 14/40 Days 
Alaska RRO AK103 Sdl 8oz Glass <6"'C 14/40 Days 
Alaska GRO AKIOI Soil 5035 vial kit See 5035 note* 14 Days 

Alaska ORO AKIOI Water 40mL vials 
pH<2 HCl; 

r^'C 14 Days 

5035 Note: SOBS vial kit typically contains 2 vials water, preserved by freezing or, 2 vials aqueous sodium 
bisulfiite preserved at 4''C, and one vial methanol preserv^ at <6°C and one container of unpreserved sample 
stored at <6°C. 
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Appendix C 
Calculation of Generic GSI Criteria 

for Metals 

RMT, Inc., Michigan I Folkertsma Rtfuse Site Revised April 2009 
U\Prr\0(H>S331\30\K000Sni3(HXa.DOC 
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