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Ms. Adrienne Townsel

Project Manager ,

Code 1421, Building 77L NORDIVNAVFAC
U.S. Naval Base _
Philadelphia, PA 19112-5094

 Re: Naval Weapons Statioh.Earle'(NWS Earle)
E Colt's Neck, N.J. o

Dear Ms. Townsel:

The U.S. Environmental Protection Agency (EPA) has reviewed the
. Workplan for the Phase III -~ Remedial .Investigation/Feasibility -
Study (RI/FS) to be conducted under the Installation Restoration
Program (IRP) -for the above referenced site. ' . '

The RI/FS as presently planned focuses on the 11 sites
investigated during the Phase II - Confirmation Study. However,
on page 1-3, Section 1.3 indicates that "other sites identified -.
during the Phase I Preliminary Assessment are being studied in a
separate Site Investigation". By a letter dated November 1, 1988
from Mr. Sheckels of the Navy to Ms. Karas of EPA, the Navy
proposed the development of a Site Inspection- (SI) Workplan for
16 additional IRP sites. We agree that these 16 additional sites
should be investigated and look forward to commenting on the SI-
Workplan. All sites that need to be investigated should be
addressed in the Interagency Agreement currently being negotiated
between our agencies. - L S

Comments on the RI/FS Workplan (dated October 1989) are listed in
Attachment I. 1In addition, comments on the related Quality '
Assurance Project Plan (dated September 1989) and Health and

- Safety. Plan (dated August 1989) are provided .in Attachments II
and III, respectively. . '

I look»for&ard to,discuésing these comments with you dufing the-
- Technical Review Committee meeting on December 12, 1989.



. -2-

‘EPA is requesting that these comments be incorporated in a Final
RI/FS Workplan by January 23, 1990. If you have any questions
concerning this matter, please contact me at (212) 264-6609.

Sincerely yours,

fg»oéify-7ig%u;uLyca

¢
S’

Paul G. Ingrisano
Environmental Engineer

Enclosure

cc: R. Hayton, w/encl.



ATTACHMENT I

Workplan Evaluation

The Workplan for the Phase III Remedial Investigation/
Feasibility Study for the Naval Weapons Station Earle was
reviewed and evaluated using criteria established and enforced in
the following documents: «

» National 0il and Hazardous Substances Contingency Plan, 40
CFR Part 300;

- Guidance for Conducting Remedial Investigation and ‘
Feasibility Studies under CERCLA Interim Final, October 1988
(OSWER 9355.3-01) ;

+ A Compendium of Superfund Field Operations Methods (OSWER
9355.0~-14) ;

. RCRA Ground Water Monitoring Technical Enforcement Guidance
Document (TEGD), September 1986 (OSWER 9950.1).

The evaluation is presented by first listing general comments
made on the Workplan, followed by specific comments, which are
organized by site and Workplan section number.

A remedial investigation (RI) should focus on quantitative site
specific information on the geology and hydrogeology of a site,
and not just for the upper aquifer. If these units will not be
investigated in this Phase III work (and it appears that they
will not), it is recommended that a sound argument for not
investigating them be developed and agreed upon with the
regulatory agencies before field work commences.

An RI will look for quantitative estimates of lateral and
vertical ground water flow rates and volumes, for any of the
aquifers that are investigated; for the Phase III work at Earle
this is at least the water table aquifer. Estimates of this kind
require that porosity and hydraulic conductivity of the aquifer
material(s) be determined, as well as hydraulic gradient and
stratigraphic heterogeneities. These latter two will be obtained
from the piezometric measurements and gamma log work proposed in
the Workplan, but no plans have been specified for porosity
measures of the aquifer sands, or insitu or other conductivity
measures; it is recommended that some of these simple and
inexpensive tests be conducted.

It is advisable to calculate the rate of contaminant flow to
prove that the downgradient monitor wells are neither too far
downgradient to detect a plume that has not yet reached them or
too far upgradient (to detect a plume that has passed them by
some years before).



During an RI, seasonal variability of surface water and ground
water flow rates and volumes, and contaminant concentrations in
these media should be determined. The Workplan calls for
singular sampling events at each site. It is recommended that _
sampling and piezometric surface be determined for the spring and
winter seasons. It is advised that the piezometric surface for
all the sites be determined synoptically, such that water levels
in all the wells and piezometers be measured over a very short
period of time (e.g., 1 day).

During an RI, seasonal variability of surface water flow volumes
and rates, and the relations between surface water and ground
water should be determined. The Workplan does not presently call
for this. It is recommended that, like ground water measure-
ments, surface water flow rates and volumes be determined for the
spring and winter seasons, and water level(s) for surface water
and ground water be measured simultaneously.

An RI should determine amount of runoff, and ground water
recharge estimates, in order to estimate leachate generation.
Precipitation, and potential evapotranspiration could be
generically determined for a small locale such as Earle, with
estimates of runoff made for each site based on its particular
slope, soil, plant cover, and size.

When soil samples are taken, it is advisable that they be
screened for volatile organic chemicals in the field. In some
instances during this investigation, test pits may provide more
soils information than split spoon or augered soil samples.

All soil samples should be classified with a standard system
[e.g., Unified Soil Classification System (USCS)], placed in
labeled jars, and stored for at least the duration of the RI/FS
review, approval, and final determination (e.g., 5 years or
longer). The QAPP (submitted separately from the Workplan)
addresses archiving samples. The Workplan should reference the
QAPP when discussing this subject.

It is advisable to specify in some detail the analyses that will

" be conducted for ground water, surface water, soils, sediments,

and air to assure that the CERCLA data analysis requirements for
determining the source, extent, and fate of contamination in each
of the media can be suitably made. ’

When picric acid is a contaminant of concern it is advisable to
test also for ammonia (as nitrogen), which may also be a
contaminant associated with explosives.

The "regulatory limit" that is specified in some of the tables
should identify the source of the limit [e.g., Maximum
Contaminant Level (MCL)], or where no MCL exists, some other
limit.



. A list of acronyms and mnemonics, as well as a glossary for the
specialized military vocabulary (e.g., RDX, HMX, demilitarize
ordnance) would be helpful to the reader.

Despite the preliminary investigation suggestion that there is
not currently an air emission concern at NWS Earle, the workplan
states on page 4-18 (Section 4.2.3) that air sampling will be
performed to evaluate the potential for contaminant migration
into the air. What portion of the workplan addressed air
sampling? Also, the QAPP does not make any mention of air

sampling.

The Workplan indicated potential remedial alternative
technologies. Following is a list of air concerns that would
need to be addressed during the selection of a remedial
alternative.

. Diversion and collection (surface water)

Any regrading or movement of soils can result in
volatilization and dust generation.

.+ Containment/capping (soils/sediments/waste)
volatilization and dust generation. A venting system

may be necessary and the emissions would have to be
considered.

. Movement of soils/sediments/waste can result in

- Complete or partial removal (soils/sediments)
Fugitive emissions and volatiles may result.
. In situ treatment (soils/sediments/waste/ground water)
By-products of these processes may be emitted into the
"air and/or direct emission of contaminants into the air
may occur.

. On~-site treatment (soils/sediments/waste)
By-products of these processes may be emitted into the
air and/or direct emission of contaminants into the air
may occur.

« Off-site treatment (soils/sediment/waste)

Volatilization and dust generation from movement of
soils/sediments/waste. Air emissions from

' incineration.
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. Off-site disposal (soils/sediments/waste)

Volatilization and dust generation from movement of
soils/sediments/waste. ’

. On-site.disposal (soils/sediments/waste)

Volatilization and dust generation from movement of
soils/sediments/waste. Air emissions from landfill.

. Ground water and surface water treatment

Direct emission of contaminants to air, i.e., emissions
from air stripping.

In addition to the air requirements mentioned in the Workplan,
the National Ambient Air Quality Standard from lead must be
considered as well as OSWER Directive 9355.0-28 addressing the
control of air emissions from air strippers (Attachment IV).

Wetlands exist in the areas of the sites, and some of the sites
appear to lie within the floodplain of concern (i.e., the 500-
year floodplain as defined by the Federal Emergency Management
Agency). Therefore, E.O. 11990 (Protection of Wetlands), E.O.
11988 (Floodplain Management), and EPA's Statement of Policy on
Floodplains and Wetland Assessments for CERCLA Actions should be
listed as ARARS for the project sites. Wetlands and floodplains
should be identified and assessments should be completed where
necessary for the sites as part of the RI/FS process. These
assessments may be combined.

EPA is currently conducting a review of the sensitivity of the
site with respect to the potential for impacts to cultural
resources, and to identify what steps, if any will need to be
taken to comply with the National Historic Preservation Act. EPA
will forward the results of our review of this particular ARAR to
you shortly.

Although the Workplan does not address it, there is a possibility
of encountering federally designated endangered/threatened
species in the vicinity of the sites. Informal consultation with
the U.S. Fish and Wildlife Service is required under Section 7 of
the Endangered Species Act.

There are no wild and scenic rivers, environmentally significant
agricultural land or coastal barriers in the vicinity of the
sites. Therefore, the Wild and Scenic Rivers Act, the Farmland
Protection Policy Act, and the Costal Barrier Resource Act should
not be considered ARARS for this project.



Several streams flow through the Main Base to estuaries on the
Atlantic Coast and several of these streams contain blueback
herring and alewife near the sites. Other streams have barriers
that prevent anadromous migration. The catadromous American eel
may breach these barriers and this species is present in habitats
close to the Main Base. '

Swimming River Basin (Sites 2, 4, 5, 10, 11, 20 and 22)

A dam is present at the Swimming River Reservoir, approximately
11 kilometers to the north of the Main Base, therefore no
anadromous species access exists via the main channel of the
river. The confluence of Mine Brook and the Swimming River is
above the dam so there is no access to this stream either.
However, Hockhockson and Pine Brooks flow from the Main Base,
join each other north of the base and empty into the Swimming
River below the Swimming River Reservoir and dam, hence,
anadromous species have access to areas on the base via these two
streams. Alewife and blueback herring have been documented in
Pine Brook within six kilometers of the Main Base. Areas further
upstream or on the Main Base have not been sampled so it is not
known whether these species use habitats closer to the base, but
no impediments to migration are present. '

Shark River and Manasquan River Basins (Sites 3, 19 and 26)

Access to the Main Base is not available via Shark River or
Manasquan River, nor to their tributaries. oOn the Shark River,
the Remson Mill Pond Dam prevents further upstream migration of
anadromous fishes. On the Manasquan River, the Little Silver
Lake Dam prevents access. Alewife and blueback herring have been
documented below both these dams.

Sandy Hook Bay (Site 7)

Anadromous and marine species are present in Sandy Hook Bay and
the streams that drain into the bay in the vicinity of the
Waterfront and Chapel Hill areas. Alewife have been documented
in Comptons Creek, approximately one kilometer west of the
Waterfront area and two kilometers northwest of the Chapel Hill
area.

The lower reaches of both Compton Creek and Ware Creek are
tidally influenced with extensive salt marsh systems surrounding
their banks. Tidally influenced portions of Ware Creek and
adjoining wetlands flow adjacent to the Waterfront area. These
systems provide nursery and foraging habitats for Atlantic
menhaden, white perch, striped bass, weakfish, spot, Atlantic
croaker, Northern kingfish, silver perch, summer flounder, winter
flounder, bluefish and other fish and invertebrate species.



Extensive hard clam and softshell clam populations are present in
Sandy Hook Bay and near the Waterfront area where coarse sandy
sediment is present. Blue crabs also use the lower reaches o
Compton Creek and Ware Creek. , ' :

Important recreational fisheries are present in Sandy Hook Bay.
Striped bass, weakfish, bluefish, summer flounder are among the
species fished for recreationally. No information regarding
recreational fishing on streams near the Main Base was found.

Sampling/Biological Assessment and Recommendations

Low to moderate concentrations of volatile organic compounds and
base neutral extractable compounds were observed in the ground
water at some sites. The levels observed, while possible threats
to human health, are not likely to pose a threat to anadromous,
catadromous or marine resources of concern to the National
Oceanic and Atmospheric Administration (NOAR).

The data appears to indicate that either limited hazardous waste
disposal has occurred at the sites (from NOAA's viewpoint), or
that only limited residual contamination remains at the sites
from past disposal practices. The former circumstances would
indicate that the sites are not a major concern to NOAA if
verified through the RI/FS process. The latter circumstance may,
however, indicate that substantial contamination may have
migrated away from the sites towards or into the watersheds of
concern. This migration is a possibility in that many of the
disposal areas were used prior to 1978.

To verify that waste disposal and subsequent environmental
contamination was either not severe or that contamination has
already migrated away from the sites, the RI/FS should conduct
investigations in source areas of concern and in the migratory
pathways away from the site.

The proposed soil investigations in the probable source areas at
the 11 sites appear adequate to characterize potential sources of
contamination, but a few comments are warranted. Samples,
particularly in the landfill areas where various wastes were
disposed of, should be analyzed for trace elements and
pesticides. These substances are of major concern to NOAA and
the Confirmation Study did not document that they are not
present. In addition, no soil samples were proposed at Landfill
sites 3 and 5. It is recommended that soil sampling accompany
the proposed ground water studies to help confirm whether or not
a source is present. Many persistent substances are difficult to
detect in water samples even when present at toxic
concentrations.

>N
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The proposed ground water sampling program also appears adequate.
Additional investigations will occur downgradient of most of the
sites. It should be noted, however, that substantial migration
may have already occurred at some of the sites due to the fact ,
that many have not been used for quite some time. If contaminant
plumes are detected in the ground water sampling program, the
proposed placement of wells may not adequately define the extent
of the plume. If such is the case, then further downgradient
ground water investigations are warranted.

The proposed surface water and sediment program in the streams of
concern may not be sufficient to confirm that contamination has
not occurred. Additional sampling beyond that proposed in the
Workplan is recommended since disposal occurred many years ago
and often on sporadic poorly documented occasions. Contamination
in surface waters and sediments may be difficult to document '
under these circumstances.

Additional surface water and sediment investigations are
recommended for Sites 2 and 5. These sites are fairly close to
each other and adjacent to Pine Brook. It is recommended that
one upgradient surface water/sediment sample be collected
(upstream of Site 5) and that four to six sediment samples be
collected adjacent to and downgradient of the sites in Pine
Brook. The Workplan does not propose investigating Pine Brook
and previous limited investigations observed some elevated trace
metals in the surface waters (no sediment investigations were
performed previously).

An additional one or two surface water and sediment samples are
also recommended on Hockhockson Creek adjacent to and downstream
of Site 10. This site is located near the creek and previous
analyses found elevated levels of mercury and silver in surface
waters. The Workplan proposes only one downgradient surface
water and sediment sample on Hockhockson Creek.

Because of the distance to NOAA resources from Site 19 on
Mingamahone Brook, the one proposed downgradient sample is
sufficient to document that the site is not a threat. If
extensive contamination is found, additional samples may be
required.

Site 7 is the only site in the Waterfront area and this landfill
appears to be in the Comptons Creek watershed (via a ground water
migratory pathway). Very little contamination was observed in
limited previous investigations. Additional downgradient ground
water sampling is proposed in the Workplan. If these
downgradient ground water investigations indicate contamination,
then additional surface water and sediment studies on Comptons
Creek would be warranted.



Field investigations and sampling are not proposed at sites 20
and 22. The Confirmation study found no contamination at these
sites in limited sampling. The Workplan indicates that areal
photography will be evaluated to confirm that previous samples
were indeed collected in areas of disposal. This approach is
acceptable considering the type and the small quantity of -
disposal that has been documented at these sites. The Workplan
should, however, set criteria for what constitutes doubt as to
whether previous investigations were in the incorrect area.

In general, investigations at NWS Earle should take the
philosophy that waste disposal has occurred over wide areas, on
several watersheds, and over a long time period and therefore,
contamination may be present in environmental media over a wider
area than might be expected. The additional sampling recommended
above takes into account such circumstances. This level of
effort is warranted even though previous limited investigations
did not observe extensive contamination. In the same vein, it is
recommended that all surface water and sediment samples be
analyzed for the entire HSL scan. The Workplan was confusing as
to whether complete HSL scans or whether selected contaminants of
concern would be analyzed for.

The Workplan proposes to conduct a literature search prior to and
during field investigations of the RI/FS. Included in this
literature search would be a section to determine the "Biology
and ecology, including flora, fauna and sensitive areas"™ and
"Natural Resources". Considering the sensitive nature of the
environments potentially impacted (headwaters of several streams;
productive salt marshes of Sandy Hook Bay), it is recommended
that this effort be expanded into an ecological risk assessment:

. The biological literature search the Workplan is proposing
should include all sampling, fish survey and monitoring data
from NJDEP (and other agencies involved in anadromous
restoration and marine fisheries in the state) on
anadromous/catadromous use of the watersheds involved and
the marine environment of Sandy Hook Bay. The fisheries
discussion should focus on: 1) proximity of organisms to
the site; and 2) the types of habitat present and their
present or future use by these organisms.

e The Workplan reports that the biological literature search
will be limited to a three mile radius around the Main Base
and Waterfront Area. This is an artificial boundary that
does not take into account the anadromous migratory corridor
that some of the streams provide. The literature search
should focus on the entire surface water basins involved,
including the Navasink River, The Swimming River discharges
directly into the Navasink River and the Navasink River
provides habitat for numerous resources of concern to NOAA

8



(i.e., Striped bass, American eel, flounder, blue crab, and
various shellfish).

For the ecological risk assessment, a literature review on
the toxicity of contaminants of concern to aquatic and
wetland resources should be conducted. Analyses should be
made comparing the concentrations on the sites, off the
sites, within migratory pathways and surface waters of
concern with levels observed to be toxic.

. The ecological risk assessment should attempt to predict
concentrations and potential impact on site-related
contaminants in surface waters of concern.

According to the EPA's proposed Ground Water Classification
Guidelines, ground water at this site is at least Class IIB, a
potential source of drinking water. Because of this '
classification, maximum contaminant levels (MCLs) are applicable
or relevant and appropriate requirements (ARARs) for ground water
at the site, and the 500 series method of analysis should be used
for determining volatile organic (VOC) concentrations. EPA
recommends reporting analytical methods used, and their
associated detection limits, in all tables which present
analytical results. If detection limits are above ARARs,
~sampling/analyses should be repeated using appropriate
methodology.

The report shows locations of active water supply wells, but
fails to identify abandoned wells. EPA recommends that the Work-
plan include a search for abandoned wells on the Station grounds
and, if any are found, sealing of them in accordance with NJDEP
regulations.

Mechanical integrity of the active supply wells should be
assessed to assure the safety of the casings and proper sealing
of the annular spaces so that contamination may not find its way
into the wells from surface sources.

- On page 5-10 of the above document it is stated that PVC is the
proposed construction material for the new ground water
monitoring wells and no further explanation is offered as to why
PVC was selected. Is it because PVC is the alternative that
offers the least possibility of interaction with the expected
contaminants?

On page 5-10 a deep ground water monitoring well is proposed to
be completed in the upper Englishtown Formation using standard
hydraulic rotary drilling techniques where sodium bentonite based
drilling fluids will be used. No development procedure is
proposed for that well.

Specific comments by section of the Workplan for the

9



particular sites are as follows:

Site 2

5.3.1

5.3.1'2.

5.3.1.3.

Site 3

5.4.1.

Site 4

5.5.1.

' 5.5.1.2.

Comments

Explain or justify why volatile organic chemicals
(VOC's) were not looked for in water samples
during the Confirmation Study (e.g., Tables 5-5,
and 5-6).

The labels that identify the soil borings
collected during the Confirmation Study are
ambiguous and not unique; no table of soil
analysis results are presented; no description of
the sampling methodology is presented. Explain
why analyses for VOC's semivolatiles, and metals
were not performed in soil during the Confirmation
Study.

Soil samples for chemical analysis should not be
composited over the length of the boring (i.e.,
from surface to five feet below water table)
because this masks vertical distribution of
contamination; compositing should occur over short
depth intervals; concentration results should be
reported for a number of depth composites from
surface to ground water.

Some samples should be analyzed for VOC's and
semivolatiles (in addition to the constituents
listed in Table 5-7) in order to satisfy CERCIA
requirements; some duplicates and field blanks
should be taken for field quality control of soil
sampling (i.e., Table 5-7).

Indicate the boundary of the S-acre landfill site
on Figure 5-2.

Indicate the boundary of the 5-acre landfill site
on Figure 5-3; explain and draw arrows to indicate
the "divide" that is labeled on Figure 5-3.

Indicate how the soil samples will be selected or

composited for analysis; these samples should also
be tested for semivolatile's (the BNA's, Table 5-

12) that were discerned in one of four spring

- water samples.
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5.5.1.5.

Site 5

5.6.1.

5.6.1.2.

Site 7

5.7.1.

5.7.1.1.

5.7.1.2.

5.7.1.4.

Break down Table 5-14 into separate tables for
surface water and ground water analyses.

Indicate the approximate size and location of the
landfill on Figure 5-4.

Because soil contamination had apparently not been
looked at in the Confirmation Study, it is
recommended the some chemical analysis of soils be
performed to help determine potential
contamination sources.

Indicate size of the landfill; show approximate
boundaries of landfill on Figure 5-4;
investigation of the aquiclude clays that overlie
the Englishtown aquifer should include collection
of undisturbed soil samples (e.g., shelby tube)
and subsequent laboratory analysis for vertical
hydraulic conductivity.

Explain how the in-ground storage tanks will be
examined for corrosion; explain how leakage of the
tanks will be determined from historical use
studies; explain how current leaking of the
tank(s) if any, will be determined.

More than four soil samples may be necessary to
confirm or reject soil contamination from a
leaking tank; some soil samples should also be
obtained from a depth as deep or deeper than the
tank bottom; these soil samples should be analyzed
for total petroleum hydrocarbons, VOC's,
semivolatiles, and for species as indicated by the
historical use studies, and not solely for metals
(as shown in Table 5-18).

The well through the aquiclude into the
Englishtown aquifer should be double cased to
avoid cross contamination from above aquifer:;
undisturbed soil samples of the agquiclude should
be taken, and laboratory vertical conductivity of
the clays should be determined, for at least two
samples. '

11



5.7.1.6.

5.7.1.7.

Site 10

5.8.1.
5.8.1.2.

site 11

5.9.1.

5'9'1.2’

5.9.1.3.

5.9.1.4.

Break down Table 5-19 into separate specifications
for ground water samples and surface water
samples; Jjustify why nitrate/nitrite are not being
looked for, even though they were found in the
Confirmation Study.

Break down Table 5-19 into separate specifications
for ground water and surface water analyses.

Show approximate boundaries of landfill on Figure
5-6.

Indicate how and for what purpose the soil samples
are intended to be used.

Indicate approximate boundaries of landflll or

activity areas on Figure 5-7.

Compositing the soil samples over the whole 2 foot
length may mask the true extent of soil :
contamination with grease and oil; it may be more
informative to composite the soils in two groups,
as 0-1 foot, and 1-2 feet.

Table 5-24, which shows contamination in monitor
wells 11-1 and 11-3, suggests that there is either
a strong seasonal change in ground water
gradients, a local gradient aberration toward MW
11-1, very high dispersion, or some contaminant
source(s) other than the site proper; the new
monitor well might triangulate the gradient and
characterize northwestward contamination better if
it were located about 120 feet to the northeast of
proposed location (approximately 48 degrees).

No surface water sampling is discussed, yet Table
5-26 suggests that there is surface water sampling
for this site; break down Table 5-26 to separate
ground water and surface water specifications;

Table 5-26 indicates that some groups of
contaminants may be looked for only once (e.g.
semivolatiles), even though four samples will be
collected: it is recommended that at least two
samples and a duplicate be analyzed for

semivolatiles and total petroleum hydrocarbons.
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Site 19

5.10.1

5.10.1.2
5.10.1.3
5.10.1.4

Site 20

5.11.1

Site 22

5.12.1

Indicate the location of the swale on Figure 5-8;
the highest level of cadmium in ground water was
found in MW 19-2 (Table 5-29), and not MW 19-1, as
stated on page 5-53; the pH of the ground water
samples is low, and no discussion is developed to
explain it.

Indicate what criteria will be used for selecting
soil samples for laboratory analysis.

Indicate the location of the "solvent/paint sludge
discharge pipe" on Figure 5-8.

Break down Table 5-32 into separate tables for
surface water and ground water analyses.

It is not clear if ground water samples were
obtained from this site during the Confirmation
Study; a determination of ground water flow and
contamination is recommended.

It is not clear what the symbol at the end of the
drainage ditch, north of soil boring 20-D
represents; if it is a marsh, then it should be
sampled for soil contamination.

A determination of runoff directions and volumes,
and subsequent surface water discharge should be

made, to rule-out contaminant transport by these

vectors, or to delineate other soil, sediment, or
surface water samples.

It is not clear if soil samples had been analyzed
for constituents other than total petroleum
hydrocarbons and metals; the historical use study,
including a records and manifest review of the
site's operations, should develop and document an
argument to support a limited analysis of soils,
ground water, and surface water.

It is not clear if ground water samples were
obtained from this site during the Confirmation
Study; a determination of ground water flow and
contamination is recommended.

13



Site 26

5.13.1

It is not clear what the symbol at the end of the
drainage ditch, east of building D-2 represents;
if it is a marsh, it should be sampled for soil
contamination.

A determination of runoff directions and volumes,
subsequent infiltration or surface water discharge
should be made, to rule-out contaminant transport
by these vectors, or to delineate other soil,
sediment or surface water samples. '

It is not clear if soil samples had been analyzed
for constituents other than total petroleum
hydrocarbons and metals; the historical use study,
including a records and manifest review of the
site's operations, should develop and document an
argument to support a limited analysis of soils,
ground water, and surface water.

Indicate the location of the settling basin, and
the four soil sampling locations;

No soil analysis results from the Confirmation
Study are presented for this site; if there are
none, then it is advisable to analyze the soil
samples for metals as well as picric acid, nitrate
and nitrite (i.e., Table 5-36).

The last two paragraphs of this section are
contradictory: if the well to be sampled will be
chosen based on observed gradients, then well 26-4
cannot be chosen for sampling before the gradients
are known.

Some inconsistencies in the various tables are as follows:

Table 5-17 states no regulatory limits for voc's in ground water,
while Table 5-20 shows a limit of 10 ug/1l.

Table 5-21 shows a petroleum hydrocarbon limit of 1 mg/1l in
surface water, while Table 5-28 shows a limit of non detectable.

" Table 5-21 shows a BNA limit of 100 ug/l in surface water, while
Table 5-28 shows a limit of NRC.

14




7.0 -~ A schedule of activities is not provided in the Workplan.
Although the schedule is being prepared by the Navy, Weston
should include some type of schedule that indicates relationship
between RI and FS activities and the order in which activities
will be performed, and expected time frame for each activity.
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ATTACHMENT IT

uality Assurance Project Plan Evaluation

The Quality Assurance Project Plan (QAPP) for Phase III of the
"Installation Restoration Program," for the Naval Weapons Station
Earle, Colts Neck, New Jersey, has been reviewed and evaluated
using: Interim Guidelines and Specifications for Preparing
Quality Assurance Project Plans, Office of Exploratory Research,
USEPA, Washington, D.C., February 1983; and Guidance for
Conducting Remedial Investigations and Feasibility Studies Under
CERCLA, Office of Emergency. and Remedial Response, USEPA,
Washington, D.C., October 1988, as guidance.

General and specific comments were made on the QAPP. The general
comments are presented first, followed by specific comments
organized by section numbers in the QAPP.

The QAPP is generally complete. The sixteen essential elements
of a QAPP as specified in the Interim Guidelines and
Specifications for Preparing Quality Assurance Project Plans have
been provided; however, a few improvements could be made. ,
Because much of the specific background information on each site
(such as contaminant source characteristics and history,
physiography, pedologic, and hydrogeologic characteristics) is in
the Workplan (a separate document), the QAPP should either
reference the Workplan or replicate this information in the QAPP.



A key to acronyms would be helpful, especially for tables
(e.g., Table 1-6).

Specific comments are as follows:

Section Comments
1. l1.2.1 References to the Workplan for more detailed
- pg. 1-1 descriptive information on the base and for

each site (such as site features, limits of
study area, probable types and sources of
contamination) should be included in this
section.

2. 1.2.2 A general description of the project ?L” )
pg. 1-1, 1-5 including background information, basis for
the experimental design, and anticipated
dates of initiation and completion of the
sampling program should be provided, or make
reference to the Workplan.

3. 1.4 The QC specified for this project as Level D
pg. 1-8 (defined in NEESA 20.2-047B, Section 7.1) is
- acceptable; however, the specific validation
standard operating procedures to be used are
as follows:

For Organics: EPA Region II SOP No. HW-6, Revision 6, CLP

Organics Data Review, April 14, 1989. (Attachmiif////ﬁ
V) : |
;

For Inorganics: EPA Region II SOP No. HW-2, Revision IX, ’
Evaluation of Metals Data for CLP, October 27,
1989. (Attachment VI)

These procedures replace those specified in NEESA 20.2-047B,
Section 7.3.1. '

4. 1.4.3 The "overall completeness goal" of 85 percentb///
pg. 1-9, 1-10 for data collection should be for each media
that is investigated (e.g., soil, ground
water), and not for all the data as a whole.

-

The selection of "critical data pointsg"®
(where 100% completeness is required) should
be identified in the RI/FS final report.

-
,/

5. l1.6.3.1 'Assure that all field samples are iced in o .
pg. 1-30, 1-31 coolers, immediately after collection. V// x¢f"“”’

Specify how water used for sample container
decontamination in the field will be disposed

of.



10.

11.

12.

1.8.2
pg. 1-42

- the Navy).

Ice should be placed around the sample L
bottles to ensure attainment of 4° C during
shipment. ‘ |

Assure that all custody seals are used on the k££VQ’
coolers or packing containers; they should LLA’;/;_-
not be optional, as suggested in Figure 1-8. ™

The expiration dates for the field equipment 3
calibration standards must be printed on the |
standards bottles and will be examined during
a field audit. '

The protocol: SW846 method 3810, is not
included in Appendix B.

The information presented in this table seems
incomplete, with respect to the parameters of
interest, when compared to the table in
Appendix B, page B-1. Please correct this
inconsistency.

The most recent Statement of Work for
Organics is dated 2/88 and for Inorganics,
7/88.

For organics, the contract Required
Quantitation Limits (CRQLs) listed in R
Appendix B from the CLP SOW should be used as:aloi
the Practical Quantitation Limits (PQLs),

where any result less than the CRQL is

reported as estimated, "J". The listed CRQLs

should be sufficiently higher than the

instrument detection limits (IDLs) from a

GC/MS and a GC.

” .

This section on data validation is

insufficient. While the laboratory QA Y R
Manager should examine the data as statedx«/; ,éﬁakﬁ
here, a validation using the procedures - @g£“§ 1
specified in comment 3 above must be M et
performed. The personnel doing the fkk DA
validation should have prior experience in FANG

this field and can be either the laboratory's
QA group or an independent contractor firm
(as has been done on previous projects for
Additionally, at the EPA RPM's |
request, the Environmental Services Division
can audit a certain percentage of the
validated data. In either case, a CLP
deliverables package is required.

3



15.

1l6.

17.

18.

1.9.3

pg. 1-45
1.10.1
Pg. 1-45
1.10.1 a.
pg. 1-46
b'
c.
d.
2.2
pg- 2-2
2.3

pg. 2-2, 2-3

2.3.1 a.
pg. 2-3, 2-4

EPA does not require trip blanks when L/////
collecting soil samples. Aalso, the ASTM Type

II water used for trip blanks, equipment

rinse blanks and during the decontamination
procedure must be demonstrated as analyte

free prior to the start of sampling.

The ambient conditions blank is not required
by EPA. _

Equipment rinse blanks must be collected and
analyzed at a frequency of one blank per day,
each day sampling is occurring, for each type
of equipment used.

Field duplicates must be collected for soil/
sediment samples. The term "replicate" is
acceptable when describing duplicates.
Calling them "splits" may confuse the issue
if EPA contractors will be doing oversight,
as the oversight samples are called "splits".

Comment 14 above applies here as well.

Explain how an underground tank will be

visually inspected for cracks and inadequate

seals from the surface. A visual inspection L////
of an underground storage tank requires more

than an inspection from the surface. Under

this circumstance only the top of the tank

can be viewed. ”:)

Explain how contamination of the drilling
cuttings by metals or other non-total

volatile organics (TVO) will be determined. p
Also, provide criteria used to judge cuttlngs
considered visually contaminated. . \ '

¢

Specify the screen length of the piezometers.
The entire vertical extent of the water table
should be screened in order to measure true
water levels.

The use of brass tubing inside the split
spoon to collect samples undergoing
laboratory analysis is prohibited as the
brass material has the potential to
contaminate the samples, thereby biasing the
results produced.

4



19.

20'

21.

22.

2.3.2

pg. 2-4

2.4.1

Pg. 2-4
para. 2

2.4.1
pg. 2-4

pg. 2-8
para.l

/ {

o

construction material when ground water
samples will be collected and analyzed for
low-level organics. See the enclosed
guidance on selection of well casing
materials. (Attachment VII)

Explain how contamination of water discharged
from a well will be determined.

At sites where solvents may be present in the
ground water, stainless steel may be a better
choice of screen and riser than PVC.

The screen length for monitoring wells should
be no greater than 5 to 10 feet as screens of
longer length may potentially dilute
contaminants present in the ground water. .

The description of the placement of the
"natural gravel and sand" and the "Ottawa
sand" as a sandpack do not agree
dimensionally. In addition, the Ottawa sand
should be used as a sandpack and not drilling

cuttings of uncertain grain size and

contamination.

The "concrete plug of Type I Portland cement"
does not agree with Figure 2-3; length
dimensions should be included in Figure 2-3.

Any bentonite used downhole must be pure
bentonite, not the type which contains
polymer additives as extraneous contamination
of the ground water may occur.

Regarding well casings, see comment 18(c)
above.

Reference is made to NJDEP specifications for
monitor wells; however, the following items
required by the NJDEP have been omitted from
Table 2-1 and should be included:

« Notification to the NJDEP is required
two weeks prior to drilling.

. State well permits are required for each
monitor well constructed by the driller.
The well permit tag must be permanently
affixed to each monitoring well.

c. PVC pipe is not an acceptable well ‘Lxﬂlﬁ”ﬁth/ ’



23.

24.

2.4.2

pg.

Pg.

2-8,

2.4.2.

2-8

2-10

. Copies 6f the site specific well
specifications must be maintained at the
drilling site by the driller.

- Wells must be developed to a turbidity-
free discharge. Modifications to
designs are allowed only with NJDEP
approval.

. In addition to the above referenced
omissions, the following items contain
errors and should read as follows '
(corrections underlined):

2. Monitor well design must conform
with NJAC 7:9-7,8, and 9.

4. Acceptable grouting materials are:
' Nonexpandable cement - 7.5 gallons
of water per half teaspoon of
aluminum hydroxide mixed with 4
pounds of bentonite and 94 pounds
of cement.

Explain hoW‘ground water "free of settleable
solids" will be determined. :

A development time of three hours is not
uncommon in some coastal plain wells; it may
be advisable to develop the wells for longer
than one hour, if necessary for stabilization
of pH and specific conductance. It is
advisable to use turbidity as another measure
of an adequately developed well.

If well development will be done by air
jetting, the use of an oil filter between the
compressor pump and the borehole is requlred
in order to control the purity of the air
introduced downhole. Also, a 10-14 day
waiting period must be observed prior to
sampling to allow the agquifer to recover from
the stresses of development.

All pump tubing used must be polyethylene or
Teflon only and must be dedicated to
individual wells.



25.

26.

27.

28.

29.

2.6.1
pg. 2-11

2.6.3
pg. 2-15

a.

" material.

The use of an acrylic bailer or thief
sampler is prohibited as interference with
the organics analysis may occur. The
acceptable materials are Teflon or stainless

steel.

For the collection of the VOCs, the separate
sample used to determine specific
conductance, temperature and pH should also
be used to determine the volume of HCl needed -

to achieve ph<2.

Ground water samples must be collected for
total metals (unfiltered) in addition to
soluble metals analysis. The 0.45 micron
filter used must be a membrane filter and the
filtration device must be made of
polyethylene, polypropylene or borosilicate
glass. This apparatus must be cleaned with a
10% HNO, solution and rinsed with
demonstrated analyte free water prior to and
between collection of each sample.

The sample bottles for the VOA aliguot must v
be filled completely with no headspace or air
bubbles present.

The monofilament bailer line used must be
polypropylene in addition to the stainless
steel wire stated in the Plan. Braided rope
of any kind must not be used.

Table 2-2 should be presented as separate
tables for surface water and ground water

analyses.

Sediment samples must be homogenized using a
stainless steel pan and stainless steel spoon
prior to being placed in sample containers,
except those aligquots taken for VOC and TOX

analyses.

It is not permissible to use the brass tubing
on soil samples collected for chemical '
analysis. Soil samples may become cross
contaminated when in contact with the brass
Also, soil samples must be
homogenized once removed from the sampling
equipment (see comment 28 above), prior to
being placed in the glass sample bottles,
except those aliquots taken for VOC and TOX
analyses.



30.

31.

32.

34.

Split spoons must be decontaminated as per
the procedure listed on pages 2-16 and 2-17,
corrected as per comment 31 below.

As the water and soil/sediment samples are
being collected for inorganic chemical
analysis, the following steps must be added
to the decontamination procedure listed on
pages 2-16 and 2-17:

After step 4, the potable water rinse, add a
10% nitric acid rinse (ultra pure grade)
followed by a potable water rinse. When
decontaminating carbon steel split spoons
only, the nitric acid rinse may be reduced to
1% from 10%.

The sampling containers obtained from I-Chem
must be the 300 series, in which I-Chem
supplies documentation that the bottles are
analyte free as well as employing certain
additional quality control requirements.

Also, the specific type and volume of

~ containers used must be added to either Table

1-6 (page 1-41) or Table 2-2 and 2-3 (pages
2-13 and 2-14) for each parameter listed.

Specific preservation and holding time
requirements must be provided on Table 1-6 or
Tables 2-2 and 2-3 for each parameter listed.

Equipment rinse blanks must be collected
for all sampling equipment used to collect
water and soil/sediment samples.

All soil samples collected as field
duplicates or splits must be homogenized
prior to being placed in the sample
containers, except those aliquots taken for
VOC and TOX analyses.

Regarding soil sample duplicates, comment 29
above applies here as well.



Appendix B

1.

2.

Please correct the dates of the CLP SOW as per comment 10b
above.

The methods listed for soil at TOX: SW-9020, Nitrate/
Nitrite: EPA-353.1, and Cyanide: SW-9010 are for aqueous
matrices only. Please cite the correct soil methods or
supply the modifications used by the lab to accommodate soil

samples.

Please correct the CRQL lists as they appear in the most
recent CLP SOWs (see comment 10b above).



ATTACHMENT ITT

Health and Safety Plan Evaluation

The Health and Safety Plan for the Phase III Remedial
Investigation/Feasibility Study, Naval Weapons Station Earle, has
been reviewed and evaluated using the Occupational Safety and
Health Guidance Manual for Hazardous Waste Site Activities (DHHS-
NIOSH Publication 85-115) and the Guidance for Conducting
Remedial Investigations and Feasibility Studies Under CERCLA as
guidance. ~

The Health and Safety Plan (HASP) is generally complete.
However, some inadequacies were observed and are mentioned below.

Because much of the specific background to the site is in the
Work-plan (a separate document), the HASP would benefit from
either reference to the Workplan for site specific information
(such as contaminant source characteristics and history,
physiography, climate, proximity of resident populations, and
surrounding land use) or replication of this information in the
HASP.

Determining action levels is currently based on previous sampling
results and historical data. A more detailed description of the
correlation between the sample results, history, and health
related criteria is recommended, or reference should be made to
previous studies and documents. This should include a discussion
of why the set limits are acceptable and what, if any, are the
dangers of operating within these limits.

Procedures must be documented for the handling of unexpected
emergency situations, including injuries in the exclusion and
support zones, fire/explosion incidents, and personnel protective
equipment failure. Details on removal of .injured personnel,
emergency signals, and evacuation plans should be specified. On-
site communication has not been addressed by the HASP. A system
of communication should be set up to allow information to be
passed from one individual to another, especially during an
emergency situation.

The levels of protection for personnel conducting equipment
decontamination need to be specified to ensure proper protection
of the environment and personnel during this time. Also, levels
of protection should be documented for all personnel entering the
contamination reduction zone.

Specific comments on the HASP are presented by the section number -
in which they appear.



Section No.

Page iv

Comments

Include mileage distances between nodes in the

directions from the site to the Riverview Medical
Center; put the directions in a "bullet" type
format for easy reading in an emergency; include a

map of the hospital route.

Identify the main gate, and other ingress/egress
locations on Figure 1; enhance the graphics of
Figure 1 to show the main on-base travel routes.

Include a map for the Leonardo location.
Document that WESTON's 24 and 32 hour-training

courses and "grandfathering" meet the OSHA 40-hour
course requirements for hazardous waste site

personnel.

Contaminant concentrations and potential
toxicological effects of the contaminants of
interest are not included. The highest
concentration of each contaminant observed during
previous site studies should be included in Table
1. A table listing the potential toxicological
effects and the symptoms of exposure for each
contaminant is necessary to evaluate the overall
risk to personnel and to provide personnel with
information that will be needed during some '
emergency situations.

Any potential threats to the populations outside
the facility boundaries should be addressed in

this section.

The following information is required in Section
5.0.

« Emergency procedures
- injuries in the exclusion zone or support zone
- fire/explosion '
~ personnel protective equipment failure

[ 4

Communication procedures

Decontamination procedures for equipment are not
specified.

« Disposal of wastewater from decontamination
washes is not discussed.

Disposal of well development water is not

*

2



discussed.

Table 3 refers to "aquifer testing" at some sites,
but no mention of this is made in the Workplan.

Levels of protection required for personnel
operating in the contamination reduction zone are
not specified.

The HNU is commonly calibrated with isobutane.

Explain how the action levels have been developed.
An action level for air quality quantification of
50 ppm in the breathing zone is too high for
adequate personnel safety; an action level of 20
ppm is preferable.

Define the criteria of "if necessary" for
upgrading personnel to Level B protection (table
on center of page).

A "miniram" portable respirable dust counter is
recommended for use in monitoring respirable dust
at Site 19, and wherever dust may create a hazard

or nuisance.

It is advisable to have a portable hand wash
station at each site; bathroom facilities at each
site should be made available.

It is recommended that the Explosive Ordnance

Detail be consulted for drilling and sampling
procedures at Site 26, and that these operations
be certified as safe by them.

-



H 3 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
im F WASHINGTON. DC 20460
ﬁunmﬁg .
JUN 15 1983
TTACHMENT IV
OSWER Directive $355.0-2g
MEMORANDUM
SUBJECT: .= Contrel of Air Emissions From Superfund Air
Strippers at Superfund Groundwater S tes
FROM: Henry L. longest II, Director
Cffice of Emergency and ,Remedi ‘ onse
Gerald Emison, Dir?!w
Office of Air Quality Plidn ng and Standards .
TO: Addressees ;
PURPOSE

This memorandum establishes guidance on the control of air
emissions from air strippers used at Superfund sites for
groundwater treatment and establishes procedures for :
implementation. Under this guidance, Regions should continue to
make air emission control decisions on a case-by~-case basis
using the nine remedy selection criteria and the remedy |
selection process set forth in the proposed National Contingency
Plan (NCP). As described below, however, the evaluation and
weighing of the criteria in a "to be considered" (TBC) context
will differ according to the air quality status of the site's

location.
BACKGROUND

Approximately 35% of the Records of Decision (RODs) signed
to date have invelved sites which use a pump and treat technique
to either partially or fully remediate groundwater ;
contamination. Close to 45% of these pump and treat sites have
selected air stripping. For the foreseeable future, OERR ‘
expects to use air stripping at about the same rate. This
treatment technigue relies on volatilization to remove volatile
organic compounds (VOCs) from the groundwater, i.e. it transfers
the contaminants from the liquid to vapor phase. One known side
effect of air stripping is the emission of VOCs, many of which
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STATEMENT OF POLICY

For sites located in areas that are attaining the Natjional
Ambient Air Quality Standards for ozone, Regions should continue
applying controls based on existing Agency policy. In most.
cases, this will mean the adoption of controls largely in
response to State ARARs, risk management (i.e., protective-
ness) guidelines, and other requirements of CERCLA Section 121.

In ozone nonattainment areas, however, the adoption of
controls is more likely to be indicated even if they are not
mandated by current Federal or State laws and regulations or
indicated by a cancer risk analysis. Aside from cancer risk
from air toxics, VOC emissions contribute to non-cancer health
risks in nonattainment areas because most are precursors to the
formation of ozone. Consideration of these non-cancer risks
when applying the remedy selection criteria generally will show
that in nonattainment areas Superfund air strippers, except .
those with the lowest emissions rates as indicated below,
generally merit controls. 1In determining the need for air
stripper controls at a particular Superfund site in a
nonattainment area, the Regions should be guided by the
emissions limit goals in the document entitled, "Issues Relating
to VOC Regulation Cutpoints, Deficiencies, and Deviations,"
issued in May 1988 by the Office of Air Quality Planning and
Standards (OAQPS) to aid States in revising their State
Implementation Plans (SIPs) to incorporate post-1987 ozone
attainment strategies. The OAQPS guidance indicates that the
sources most in need of controls are those with an actual |
emissions rate in excess of 3 pounds per hour (lb/hr) or 15
lb/day or a potential (i.e., calculated) rate of 10 tons per
- year (TPY) of total VOCs. The calculated rate assumes 24-hour
operation, 365 days per year. Regions should note that control
level€ are applied on a facility basis. For the purposes of
this guidance, facility is defined as a contiguous piece of
property under common ownership.

This quidance applies to air strippers at Superfund sites.
In establishing the policy, however, the potential for :
applicability to other VOC sources is recognized. Generally,
the guidelines described for air strippers are suitable for voc
air emissions from other vented extraction techniques (e.g., .
soil vapor extraction) but not from area sources (e.g., so0il
excavation).

This guidance applies to future remedial decisions at
Superfund sites. The policy is not explicitly designed for

e
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.

The RI/FS scoping phase and work plan development should
describe the specific data to be generated and the methods for
doing so. Remedial Project Managers should consult with the
designated Air Superfund Coordinator for technical assistance.
Additional assistance is available from National Technical -
Guidance Manuals developed jointly by the Air and Superfund
program offices for estimating air emissions and cenducting air
pathway analyses. The ROD should summarize this information as
appropriate and clearly document the basis for the air emissions
control decisioen. '

Addressees:
Regional Waste Management Division Director
Regional Superfund Branch Chiefs '

Regional Air Division Directors

Regional Air Branch Chiefs

OERR Division Directors

OAQPS Division Directors -

/"
Y4



ATTACHMENT V

SOP NO. HW-6
Revision #6

CLP ORGANICS DATA REVIEW
AND PRELIMINARY REVIEW

CONCURRED BY: . v@f‘-"‘{ Lligrp— Date: 4%/5 q
“Iouis ‘Bévilacqua ( 77
Monitoring Management Branch

APPROVED BY: %‘%{uﬁ e (G— Date: ¥/te/ )
Gerard F. McKenna, Chief v

Monitoring Management Branch



Kevision 6 |

i
. : ‘
; - INTRODUCTION TO DATA VALIDATION |
|

.0 Scope : . 1
1

1.1 This procedure is applicable to organic data cbtained from contractor laboratorles
working for the Contract laboratory Program (CLP). |

1.2 The data validation is based upon analytical and quality assurance requirements
specified in the Statement of Work (SOW). |

2.0 Responsibilities
Data rev1ewers will camplete the following tasks as assigned by the Data Review Coord_'mator.

2.1 Data Assessment - The reviewer must answer every question on the checklist.
All response shall be in ink.

2.2 Data Assessment Narrative (Attachment 1) - Data reviewer is required to use thesej
forms and must match the action in the narrative with the action taken on the Form I(s).

2.3 Rejection Summary Form (Attachment 2) - Fill in the total number of analytes measured by
different analyses and the number of analytes rejected or flagged as estimated due to
corresponding quality control criteria. Place an "X" in the boxes where analyses were
not performed or criteria do not apply.

2.4 Organic Regional Data Assessment - Data reviewer is also requlred to fill out Orga.m.c
Regional Data Assessment Form (Attachment 3). ' ‘

uu.*’:.at:mg any authorized telephone conversation with a CLP laboratory. After the case
review has been completed, mail the white copy of the Telephone Record Iog to the |
laboratory and the pink copy to SMO. File the yellow copy in the Telephone Record\ 1og
folder and attach a photocopy of the Telephone Record lLog to the completed |
Data Assessment Narrative. |

.’é.s Telephone Record log - The data reviewer should enter the bare facts of inquiry before

2.6 Forwarded Paperwork - Upon completion of the review, the following are to be forwéz'ded
to the Regional Sample Control Center (RSCC) located in the Surveillance and Morutorlng
Branch:

a. data package
b. completed assessment checklist
c. SMO Contract Compliance Screening (CCS)

Forward four (4) coples of the completed Data Assessment Narrative along with four (4)
copies of the Organic Data Assessment Form: one each for the appropriate Regional DFO,
- the Sample Management Office (SMO), and to the last two addresses of the Data Reviewers

Mailing List.

2.7 Filed Paperwork - Upon completion of the review, the follcwmg are to be filed w1thm
the Monitoring and Management Branch (MMB) files: !

a. Telephone record Log (copy) !
b. Record of Communication (original) '

. c. Rejection Summary Form
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3 0 kejectlon of Data - All values determined to be unacceptab

5'0

le on the Organic Analys s Data
Sheet (Form I) must be flagged with an "R". As soon as review criteria causes data to be

rejected, that data can be eliminated from ary further review or consideration. |

\
\cceptance Criteria = In order that the reviews. be consistent among reviewers, this
C:tarﬁazd Operating Procedure (SOP) should be used. Addltlonal guidance can be fouhd in
the Functional Guidelines. - |
SMO Contract Compliance Screening (OCS ) 'Ims is mte.nded to aid the reviewer in
locating any problems, both corrected and uncorrected. However, the validation should
be carried out even if CCS is not present.- Resubmittals received from the laboratory

; __.Lr_l_responsetocCSnustbeusedbythereuewer
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‘ZKAGE QOMPLETENESS AND DELIVERABLES CASE NUMBER:

| 1.0 Deta Completeness and Delive;able‘sv

1.1 Have any missing deliverables been received and added
to the data package.

ACTION° Call lab for explanatlon / resubmittal of any
missing deliverables. If lab cannot provide them,
note the effect on review of the package under
the "Contract Problems/Non—conle.ance" section
of reviewer narrative.

1.2 Was SMO CCS checklist included with package?
2.0 Cover Ietter/Case Narrative

2.1 Is the Narrative or Cover letter present?

.2 Are Case Number and/or SAS mumber contamed in the
Narrative or Cover letter"

. Data Valldatlon Checklist

The following checklist is divided into three parts. Part A
is filled ocut if the data package contains any VOA analyses,
Part B for any BNA analyses and Part C for Pesticide/PCBs.

Does this package contain:

VOA data?

BNA data?

Pesticide/PCB data?

ACTION: Complete corresponding parts of checklist.

N/%A




' B PART A: VOA ANALYSES

LY

1.0 Traffic Reports and Iaboratory Narrative
1.1 Are the Traffic Report Forms present for all samples? [ ]

N/

"ACTION: If no, contact lab for replacement of missing
or illegible copies.

1.2 Do the Traffic Reports or. lab Narrative indicate any
problems with sample receipt, condition of samples,
analytical problems or special notations affectmg
the quality of the data?

ACTION: Use professional judgement to evaluate the
effect on the quality of the data.

ACTION: If any sample analyzed as a soil contains more
than 50% water, all data should be rejected.

ACTION: If both VOA vials for a sample have air bubbles,
flag all positive results "J" and all non

—detects "R".

2.0 Holding Times _
2.1 Have any VOA holding times, determined from date of

collection to date of analysis, been exceeded?

. If unpreserved, agueocus aromatic volatiles must be analyzed
within 7 days of collection and non-arcmatic volatiles must
be analyzed within 14 days. If preserved with hydrochloric
acid and stored at 4°C, then both arcmatic and non-arcmatic
volatiles must be analyzed within 14 days. If uncertain
about preservation, contact the sampler to determine whether

the samples were preserved.

A ten—day holding time for soil samples is recommended.

Table of Holding Time Violations

: (See Traffic Report)
' Sample Date Date Iab Date
Sample Matrix Preserved ? Sampled Received Analyzed

ACTION: If holding times are exceeded, flag all positive results as
. estimated ("J") and sample quantitation limits as estimated
("uT"), and document in the narrative that holding times
were exceeded.
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‘ | YES NO N

If analyses were done more than 14 days beyond holding time,
either on the first analysis or upon reanalysis, the reviewer
must use professional judgement to determine the reliability
of the data and the effects of additional storage on the
sample results. The reviewer may determine that non-detect
data are unusable ("R").

3.0 Surrogate Recovery (Form IT)

3.1 Are the VOA Surrogate Recovery Summaries (Form II) present
for each of the following matrices:

a. low Water [ ]
b. Med Water _ _ _ [ ]
c. ILow Soil - : | | _ [ ]
d. Med Soil | | ]

3.2 Are all the VOA samples listed on -the appropriate Surrogate
Recovery Summaries for each of the following matrices:

a. Low Water : [ ]

b. Med Water ' : T ]

.' c. ILow Soil ’
d. Med Soil [ ]

ACTION: Call lab for explanation / resubmittals. If
missing deliverables are unavailable, document
effect on data under "Conclusions" section of
reviewer narrative.

3.3 Were outliers marked correctly with an asterisk? ' [ ]

ACTION: Circle all outliers in red.

3.4 Was one or more VOA surrogate recovery outside of contract

specifications for any sample or method blank? » ' [ ]
If yes, were samples reanalyzed? [ ] '
Were method blanks reanalyzed? [ ]

- ACTION: If surrogate recoveries are > 10% but all do not
meet SOW spec1f1cat1ms

1. Flag all positive results as estimated ("IV).
2. Flag all non-detects as estimated detection

‘ limits ("ugn).

L9
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If any surrogate has a recovery of <10% :

1. Flag all positive results as estimated ("J").
2. Flag all non-detects as urnusable ("R").

Professmna.l judganem: should be used to quallfy
data that have method blank surrogate recoveries
out of specification in both original and re-
analyses. Check the mternal standard areas.

3.5 Are there any transcrlptlon/calculatlon errors between raw _
data and Form II? (1]

ACTTION:

If large errors exist, call lab for explanation /
resubmittal, make any necessary corrections and
note errors under "Conclusions".

4.0 Matrix Spikes (Form IIT)
4.1 Is the Matrix Spike Duplicate/Recovery Form (Form III)

present?

4.2 Were matrix spikes analyzed at the required freguency
for each of the following matrices:

a. . Low Water _ I ]

. b. Med Water | ' ’ [ ]

c. Low Soil (1] — o
d. Med Soil : [ ]
ACTION: If any matrix spike data are missing, take

the action specified in 3.2 above.

4.3 How many \m_spike recoveries are outside QC limits?

Water Soils

out of 10 out of 10

4.4 How many RPD’s for matrix spike and matrix spike
duplicate recoveries are cutside QC limits?

ACTTION:

Water : Soils
out of 5 : out of 5

If MS and MSD both have less than 10% re-
covery for an analyte, negative results for
“hat analyte should be rejected, and
positive results should be flagged "J".

The above applies only to the sample used
for the MS/MSD analysis. Use professional
Jjudgement in applying this criterion to other

cammiloc in +he rmacrtano
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‘O Blanks (Form TV)

5.1

5.2

Is the Method Blank Summary (Form IV) present?

Frequency of Analysis: for the analysis of WA
TCL compounds, has a reagent/method blank been
analyzed for each set of samples or every 20 samples

~of similar matrix (low water, med water, low soil,

5.3

5.4

‘) Contamination

medium soil), whichever is more freguent?

Has a VOA instrument blank been analyzed at least
once every twelve hours for each GC/MS system used?

ACI‘ICN. If any method blank data are missing, call lab
. for explanation / resubmittal. If not available,
reject all assoc1ated posn,tlve data ("R").

Chromatography: review the blank raw data — chromatograms

(RICs), quant reports or data system printouts and spectra.

Is the chromatographic performance (baseline stability)
for each instrument acceptable for VOAs?

ACTION: Use professional judgement to determine the
effect on the data.

NOTE: '"Water blanks" and "distilled water blanks" are

6.1

6.2

validated like any other sample and are not used
to qualify data. Do not confuse them with the:
other QC blanks discussed below.

Do any method/instrument/reagent blanks have positive
results (TCL and/or TIC) for VOAs? When applied as
described below, the contaminant concentration in
these blanks are ‘m.lltlplled by the sample Dilution
Factor.

Do any field/trip/rinse blanks have positive VOA results
(TCL. and/or TIC)?

ACTION: Prepare a list of the samples associated
"with each of the contaminated blanks.

(Attach a separate sheet.)

NOTE: Only field/rinse blanks taken the same day

as the samples are used to qualify data. Trip
blanks are used to qualify only those samples
with which they were shipped. Blanks may not
o quatifieu .ecause of contamination in another
blank. Blanks may be qualified for surrogate,
spectral, tuning or calibration QC probleams.
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‘ : o YES NO N/

k ACTION: Follow the directions in the table below to qualify
TCL results due to contamination. Use the largest
value from all the associated blanks.

. ISample conc > CRQLiSan'ple conc < CROL &lSample conc > CRQL
: Ib.rtj_ < 10% blank l1s < 10x blank value'value & >10x blank value

Methylene chloride IFlag sample resv.;tlt]I Reject sanple rvesult!No qualification

Acetone }w:.th a 'U'; cross '_and report CRQL; is needed
Toluene ;out 'B! flag ' cross out 'B! flag I
2-butanone ! - ! !

'Sample conc > CRQLISample conc < CROL &lSample conc > CRQL '
II:'ut < 5x Dblank [ls < 5x blank value lvalue & > 5 blank value

Other {Flag sample result}Reject sample result{No qualification
Contaminants ‘with a 'U'; cross |and report CRQL; is needed

|

I

out 'B' flag Icross out 'B' flag }
I !

" ACTION: For TIC compounds, if the concentration in the sample is
less than five times the concentration in the most con-
taminated associated blank, flag the sample data "R"
(unusable) .

6.3 Are there field/rinse/equipment blanks associated with every

sample? (]

ACTION: For low level samples, note in data assessment that
. there is no associated field/rinse/equipment blank.
Exception: samples taken from a drinking water tap

do not have associated field blarks.

7.0 GC/MS Tuning and Mass Calibration (Form V)

7.1 Are the GC/MS Tuning and Mass Calibration Forms (Fcrm V)

present for Bromofluorobenzene (BFB)? { ]

7.2 Are the enhanced bar greph spectrum and mass/charge
(m/z) listing for the BFB provided for each twelve

hour shift? ]

7.3 Has a tuning performance compound been analyzed for every

twelve hours of sample analysis per instrument? { ]

ACTION: If any tuning data are missing, take action
specified in 3.2 above.

ACTION: List date, time, instrument ID, and sample

analyses for which no associated GC/MS tuning
data are available.
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YES

NO

TIME INSTRUMENT SAMPIE NUMBERS

] !
| l
l l
| I
| |
| |
I l
! l

. ‘

ACTION: If lab cannot pmviae mlssuxg data, reject ("R") all data
generated outside an acceptable twelve hour calibration

7.4 Have the ion abundance criteria been met for each :
instrument used? [ ]

ACTION: List all data which do notl meet ion aburdance
criteria (attach a separate sheet).

ACTION: If tuning calibration is in error, flag all
associated sample data as unusable ("R").
However, if expanded ion criteria are met
(See 1988 Functiocnal Guidelines), the data
reviewer may accept data with appropriate

qualifiers.

'7.5 Are there any transcription / calculation errors between
mass lists and Form Vs? (Check at least two values but

if errors are found, check more.) [

.7 6 Have the appropriate number of significant figqures (two)
been reported? (Check at least two values, but if errors

are found check more values.) [

ACTION: If large errors exist, call lab for explanation /
resubmittal, make necessary corrections and note
errors under "Conclusions". .

7.7 Are the spectra of the mass calibration compound

acceptable? . ]
ACTION: Use professional judgement to determine

whether associated data should be

accepted, qualified, or rejected.

8.0 Target Comound List (TCL) Analvtes

8.1 Are the Organic Analysis Data Sheets (Form I VOA)
present with required header information on each
page, for each of the following:

a. Samples and/or fractions as appropriate [ ]

b. Matrix spikes and matrix spi*~ duplicates : ) [ ]

. c. Blarnks . : [ ]
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8.2 Are the VOA Reconstructed Ion Chromatograms, the
mass spectra for the identified compounds, and the

data system printouts (Quant Reports) included in
the sample package for each of the following?
a. Samples and/or fractions as appropriate

b. Matrix spikes and matrix spike duplicates
(Mass spectra not required)

c. Blanks ' §

ACTION: If any data are missing, take action
specified in 3.2 above.

8.3 Are the response factors shown in the Quant Report?
8.4 Is chromatographic perfonnance acceptable with
respect to:
Baseline stability
Resolution
Peak shape
Full-scale graph (attenuation)

Other:

ACTION: Use professional judgement to determine the
acceptability of the data.

8.5 Are the lab—generated standard mass spectra of the
identified VOA compounds present for each sample?

ACTION: If any mass spectra are missing, take action
specified in 3.2 above. If lab does not
generate their own standard spectra, make
note in "Contract Problems/Non-compliance".

' 8.6 Is the RRT of each reported compound within 0.06 RRT

units of the standard RRT in the continuing calibration?

8.7 Are all ions present in the standard mass spectrum at a
relative intensity greater than 10% also present in the

sample mass spectrum?

8.8 Do sample and standard relative ion intensities agree
within 20%?

ACTION: Use professional judgement to determine
acceptability of data. If it is determined
that incorrect identifications were made,
all such data should be rojocte | flozged. .
UN" (presumptive evidence of the presence of
the compound) or changed to not detected (at
the calculated detection limit).

YES

NO
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\ YES NO N/ A

'9.0 Tentatively Identified Compounds (TIC)

9.1 Are all Tentatively Identified Compournd Forms (Form I,
Part B) present; and do listed TICs include scan number
or retention time, estmated concentration and “J"

qualifier? (1]

9.2 Are the mass spectra for the tentatively identified
compounds and associated "best match" spectra included
in the sample package for each of the following:

. Samples and/or fractions as appropriate ' [ ]

- b. Blanks 1]

ACTION: If any TIC data are missing, take action
specified in 3.2 above.

ACTION: 2dd "J" qualifier if missing and "N"
qualifier to all identified TIC compourds
on Form I, Part B.

9.3 Are any TCL compourds (frcm any fraction) listed as
TIC compourds (example: 1,2-dimethylbenzene is xylene--
a VOA TCL——and should not be reported as a TIC)? : [ ]

ACTION: Flag with "R" any TCL compound listed as a TIC.

9.4 Are all ions present in the reference mass spectrum with a
relative intensity greater than 10% also present in the

sample mass spectrum? (1]

9.5 Do TIC and "best match" standard relative ion intensities
agree within 20%? ' [ ]

ACTION: Use professional judgement to determine
acceptablllty of TIC identifications. If
it is determined that an incorrect identi-~
fication was made, change identification to
"unknown" or to some less specific identi-
fication (example: "C3 substituted benzene")

as appropriate.

10.0 Compound OQuantitation and Reported Detection Limits

10.1 Are there any transcription / calculation errors in
Form I results? Check at least two positive values.
Verlfy that the correct internal standard, quantitation
ion, and RRF were used to calculate Form I result.

Were any errors found? [ ]

10.2 Are the CRQLs adjusted to reflect sample dllutlons }
and, for soils, sarrple moisture? o o [ ] :

L



ACTTION:

ACTION:

If exrrors are large, call lab for explanation /
resubmittal, make any necessary corrections and

note errors under "Conclusions".

When a sample is analyzed at more than one
dilution, the lowest CRQLs are used (unless

a QC exceedance dictates the use of the higher
CRQL data from the diluted sample analysis).
Replace concentrations that exceed the calibration
range in the original analysis by crossing out
the "E" value on the original Form I and substi-
tuting it with data from the analysis of diluted
sample. Specify which Form I is to be used,

then draw a red "X" across the entire page of

all Form I's that should not be used, including

any in the summary package.

11.0 Standards Deta (GC/MS)
11.1 Are the Reconstructed Ion Chromatograms, and data

system printouts (Quant. Reports) present for initial

~ and continuing calibration?

ACTION:

If any calibration standard data are missing,

take action specified in 3.2 above.

12.0 GC@ Initial Calibration (Form VI)

12.1 Are the Initial Calibretion Forms (Form VI) present
and complete for the volatile fraction?

ACTION:

If any calibration standard forms are

missing, take action specified in 3.2 above.

12.2 Are response faétors stable for volatiles over the
concentration range of the calibration (RSD <30%)?

ACTION:

ACTION:

Circle all outliers in red.

When RSD >30%, non—detects may be qualified
using professiocnal judgement. Flag all

positive results "J". When RSD >90%, flag
all non-detects as unusable ( "R"}. (Region

11 pollcy )

12.3 Do any campourds have a RRF < 0.05?

ACTION:

ACTION:

Circle all outliers in red.

If any volatile compound has an average
RRF < 0.05, flag positive results for that

compound as estimated ("J"), and flag non-

detects for that campourd as unusable ("R").

NO

7




12.4 Are there any transcription / calcuiatioh errors in
the reporting of average response factors (RRF) or ‘
$RSD? (Check at least two values but if errors are

. found, check more.) | [ ] |
ACTION: Circle errors in red.
ACTION: If errors are large, call lab for explanation / |

resubmittal, make any necessary corrections and
note errors under "Conclusions".

13.0 GC/MS Contimuing Calibzation (Form VII)

13.1 Are the Continuing Calibration Forms (Form VII) present
and camplete for the volatile fraction? L]

13.2 Has a continuing calibration standard been analyzed
for every twelve hours of sample analysis per
instrument? (]

ACTION: List below all sample analyses that were
not within twelve hours of the previous
continuing calibration analysis.

‘ ACTION: If any forms are missing or no continuing

: calibration standard has been analyzed within
twelve hours of every sample analysis, call lab
for explanation / resubmittal. If continuing
calibration data are not available, flag all
associated sample data as unusable ("R").

13.3 Do any continuing calibration standard compoundé have
a RRF < 0.05? ]

ACTION: Circle all outliers in red.

ACTION: If any volatile compound has a RRF < 0.05,

flag positive results for that compound as
estimated ("J"), and flag non—detects for that

campourd as unusable ("R").

13.4 Do any compounds have a % difference between initial and

continuing calibration RRF > 25%? 1]

ACTION: Circle all outliers in red and qualify associated
sample data as outlined in the table below:

~ e
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‘ ' ' “YES NG N/A
$ DIFFERENCE |

i 25-50 i 50-90 i >90
. {'J ! positive. ;'J ! positive }'J ' positive
'results no actlonlresults ‘T.U'lr&sults, "RM
Ifc:r non detects lnc:n detects Inon detects
‘ ! i

13.5 Are there any transcription / calculation errors in the
reporting of average response factors (RRF) or difference
(%D) between initial and contimuing RRFs? (Check at
least two values but if errors are fournd, check more.) [ ]

ACTION: Circle errors m red.y L

ACTION: If errors are largé, call lab for explanation /
resubmittal, make any necessary corrections and
note errors under "Conclusiocns".

14.0 Intermal Standards (Form VIIT)

14.1 Are the internal standard areas (.de VIII) of every
sanmple and blank within the upper ard lower limits
for each continuing calibration? { ]

ACTION: List all ‘the outliers below.

Internal Std Area ‘Lower Limit Upper Limit

'(Attach additional sheets if necessary.)

ACTION: If the internal standard area count is outside the upper or
lower limit, flag with "J" all positive results and non- '
detects (U values) quantitated with this internal standard.
If extremely low area counts are reported, or if performance
exhibits a major abrupt drop off, flag all assoc:Lated non-
detects as unusable ("R").

14.2 Are the retention times of the internal standards within
30 seconds of the associated calibration standard? [ ]

ACTION: Professional judgement should be used to qualify
data if the retention times differ by more than

‘ 30 secords.
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15.0 Field licates

15.1 Were any field duplicates submitted for VOA analysis?

ACTION: Campare the reported results for field duplicates
ard calculate the relative percent difference.

ACTION: Any gross variation between field duplicate
results must be addressed in the reviewer
narrative. However, if large differences exist,
identification of field duplicates should be
confirmed by contacting the sampler.

i

YES

NO

N/A
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“ A PART B: BNA ANAIVSES

‘Tmfflc rts_and Iaboratory Narrative
1.1 Are the Traffic Report Forms present for all samples"

ACTION: If no, contact lab for replacement of missing
or illegible copies.

1.2 Do the Traffic Reports or lab Narrative irdicate any
problems with sample receipt, condition of samples,
analytical problems or special notations affecting
the quality of the data?

ACTION: Use profeséional judgement to evaluate the
effect on the quality of the data.

A_C’I‘ION: If any sample analyzed as a soil contains more
than 50% water, all data should be rejected.

2.0 Holding Times

2.1 Have any BNA holding tires, determined from date of
collection to date of extraction, been exceeded?

Samples for BNA analysis, both soils and waters,

’ must be extracted within seven days of the date of
. collection. Extracts must be analyzed within 40
days of the date of extraction.

Table of Eolding Time Violations

(See Traffic Report)
Sanple Date Date Iab Date
Sample Matrix Sarpled Received Extracted

NO

N/A

Date

| Analyzed

ACTION: If holding times are exceeded, flag all positive results as
~estimated ("J") and sample quantitation limits as estimated

were exceeded.

. ('"ug"), and docament in the narrative that holding times
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YES NO
' If analyses were done more than 14 days beyond holding time,
either on the first analysis or upon reanalysis, the reviewer
mist use professional judgement to determine the reliability
of the data and the effects of additional storage on the

sample results. The reviewer may determine that non-detect
data are unusable ("R").

3.0 Surr te Recov: Form IT

3.1 Are the BNA Surrogate Reccvery Summaries (Form II) present

3.2

3.3

3.4

for each of the following matrices:

N/A

a. low Water - o ‘ ]
b. Med Water (1]
c. IowSoil o ) (]
d. Med Scil : ]

Are all the BNA samples listed on the appropriate Swrrogate
Recovery Summaries for each of the following matrices:

a. Low Water _ : (]
b. Med Water | | 1
c. low Soil ' [ 3
d. Med soil | L]

ACTION: cCall lab for explanation / resubmittals. If
missing deliverables are unavailable, document
effect on data under "Conclusions" section of
reviewer narrative.

Were outliers marked correctly with an asterisk? [ ]

ACTION: Circle all outliers in red.

Were two or more base-neutral OR acid surrogate recoveries

out of specification for any sample or method blank? [
If yes, were samples reanalyzed? [ ]
Were method blanks reanalyzed? ' [ ]

ACTION: 1If all B® swrogate recoveries are > 10% but two
within the base-meatral or acid fraction do not
meet SOW specifications, for the affected fraction
only (i.e. base-neutral OR acid compounds):

1. Flag all positive results as estimated (“J").
2. Flag all non-detects as estimated detection
limits ("WJ").
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If any base-neutral or acid surrogate has a

recovery of <10% :

1. Flag all positive results for that fraction
(i.e. all acid or base-neutral compounds) "J".

2. Flag all non—detects for that fraction "R".

Professional judgement should be used to qualify
data that have method blank surrogate recoveries
out of specification in both ‘original and re—
analyses. Check the internal standard areas.

3.5 Are there any transcrlptlon/calculatlon errors between raw
data and Form II? , ' [

of 36
, . : _ Date: March 1989
. Revision 6
YES NO N/A

ACI'ICN: If large errors exist, call lab for explanation /
resubmittal, make any necessary corrections and
note errors under "Conclusions".

4.0 Matrix Spikes (Form IIT)

4.1 Is the Matrix Spike Duplicate/Recovery Form (Form ITI)

present? 1]

4.2 Were matrix spikes analyzed at the required frequency
for each of the followmg matrices:

a. Low Water (1
b. Med Water - L]
c. Low Soil N 1
d. Med Soil ' [__1

ACTION: If any matrix spike data are missing, take
the action specified in 3.2 above.

4.3 How many BNA spike recoveries are outside QC limits?

Water Spoils
out of 22 out of 22

4.4 How many RPD’s for matrix spike and matrix spike
Guplicate recoveries are outside QC limits?

Water ‘ Soils
out of 11 _ out of 11

ACTION: If MS and MSD -both have less than 10% recovery
for n analyte, negative results for that
analyte should be rejected, and positive
results should be flagged "J". The above
applies only to the sample used for MS/MSD
analysis. Use professional judgement in

armiIving thic rritericnm +n nther cammiloc




STANDARD OPERATING PROCEDURE

Page: 19

Date: March 1989

Revision 6

of 36

. Blanks (Form IV)
5.1 Is the Method Blank Summary (Form IV) present?

5.2 Frequency of Analysis: for the analysis of B
TCL compounds, has a reagent/method blank been .. .
analyzed for each set of samples or every 20 samples
of similar matrix (low water, med water, low soil,
medium soil), whichever is more frequent?

5.3 Chromatography: review the blank raw data - chromatograms

(RICs), quant reports or data system printouts and spectra.

Is the chromatographic performance (baseline stability)
for each instrument acceptable for VORAs?

ACTIN: Use professional judgement to determine the
effect on the data. :

6.0 Contamination

NCTE: "Water blanks" and "distilled water blanks" are
validated like any other sample and are not used
to qualify data. Do not confuse them with the
other QC blanks discussed below.

. 6.1 Do any method/instrument/reagent blanks have positive
results (TCL and/or TIC) for BNAs? When applied as
described below, the contaminant concentration in
these blanks are multiplied by the sample Dilution
Factor.

6.2 Do any field/rinse blanks have positive BNA results
(TCL and/or TIC)?

ACTIN: Prepare a list of the samples associated
with each of the contaminated blanks.
(Attach a separate sheet.)

NOTE: Only field/rinse blanks taken the same day
as the samples are used to qualify data. Blanks
may not be qualified because of contamination
in ancther blank. Blanks may be qualified for
surrogate, spectral, tuning or calibration QC
problams.

YES

NO N/A
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N/A%

. ' YES NO
ACTION: Follow the directions in the table below to qualify
TCL results due to contamination. Use the largest
value from all the associated blanks.
. lSample conc > CRQLiSarrple conc < CRQL &iSample conc > CRQL
Ibut: < 10x blank lz.s < 10x blank value IvaJ_ue & >10x blank value
Common {Flag sanmple result}Reject sanple rvesultllNo qualification
Phthalate 'w1th a 'u'; ]and report CRQL; 'ls needed
Esters Icut 'B' flag lc1:~c>ss out 'B' flag |
' l _— L i l
|Sample conc > CRQLISanple conc < CRQL &iSample conc > CRQL
|bu‘t: < 5x Dblank |1s < 5x blank value |'\ralue & > 5 blank value
Other 'Flag sémple result ', Reject sample resul‘t:lI No qualification
Contaminants |with a 'U'; cross Iancl report CRQL;  ;is needed

out 'B' flag ‘ ,cross out 'B' flag {
' i )

ACTION: For TIC compounds, if the concentration in the sample is
: less than five times the concentration in the most con-

taminated associated blank, flag the sample data "R"

(unusable) .

6.3 Are there field/rinse/equipment blanks associated with every
sample?

there is no associated field/rinse/equipment blank.
Exception: samples taken from a drinking water tap
do not have associated field blanks.

' ACTICN: For low level samples, note in data assessment that

7.0 GC/MS Tuning. and Mass Calibration (Form V)

7.1 Are the GC/MS Tuning and Mass Calibration Forms (Form V)
present for Decaflucrotriphenylphosphine (DFTPP)?. .

7.2 Are the enhanced bar graph spectrum and mass/charge
(m/z) listing for the DFIPP provided for each twelve

hour shift?

7.3 Has a tuning performance compound been analyzed for every
twelve hours of sample analysis per instrument?

ACTION: If any tuning data are missing, take action
specified in 3.2 above.

ACTION: List date, time, instrument ID, and sample

analyses for which no assoclated GC/MS tuning
data are avallable.

.
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YES NO N/A

SAMPLE NUMBERS

| !
{ |
I I
| ]
1 |
i 1
P N
| 1
| 1
1 |
{ 1
| |
1 I
1 1

ACTION: If lab camnot provide missing data, reject ("R") all data
generated outside an acceptable twelve hour calibration
interval. v

7.4 Have the ion aburdance criteria been met for each
instrument used? [ 1

ACTION: TList all data which do not meet ion abundance
. criteria (attach a separate sheet).

ACTION: If tuning calibration is in error, flag all
associated sample data as unusable ("R").
However, if expanded ion criteria are met
(See 1988 Functional Guidelines), the data
reviewer may accept data with appropriate
qualifiers. :

7.5 Are there any transcription / calculation errors between
‘ mass lists and Form Vs? (Check at least two values but

if errors are found, check more.) _ [ 1]

7.6 Have the appropriate mumber of significant figures (two)
been reported? (Check at least two values, but if errors

are found check more values. ) [ ]
ACTIQN: If large errors exist, call lab for explanation /

resubmittal, make necessary corrections and note

errors under "Conclusions".

7.7 Are the spectra' of the mass calibration compound

acceptable? [ ]

ACTIQN: ‘Use professional judgement to determine
whether associated data should be
accepted, qualif_ie‘d, or rejected.

8.0 Target Compound List (TCL) Analytes

8.1 Are the Organic Analysis Data Sheets (Form I BENA)
present with required header information on each
- page, for each of the following:

‘ a. Samples.and/or. fractions as ar—vopriate . ]

b. Matrix spikes and matrix spike duplicates [ 1

Cc. Blanks { ]
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* 8.2 Are the BNA Reconstructed Ion Chromatograms, the

8.3

8.4

8.5

B.6

8.7

mass spectra for the identified compounds, and the
data system printouts (Quant Reports) included in
the sample package for each of the following?

a. Samples and/or fractions as appropriate

b. Matrix spikes and matrix spike duplicates
(Mass spectra not required)

c. Blanks

ACTION: 1If any data are missing, take action
specified in 3.2 above.

Are the response factors shown in the Quant Report?
Is chromatographic performance acceptable with
respect to: . .
Baseline stability

Resolution

Peak shape

Full-scale graph (attenuation)

Cther:

ACTION: Use professicnal judgement to determine the
acceptability of the data. :

Are the lab-generated standard mass spectra of the
identified BNA compounds present for each sample?

ACTION: If any mass spectra are missing, take action

specified in 3.2 above. If ILab does not -
generate their own standard spectra, make
note in "Contract Problems/Non-compliance".

Is the RRT of each reported compound within 0.06 RRT
units of the standard RRT in the contimuing calibration?

Are all ions present in the standard mass spectrum at a
relative intensity greater than 10% also present in the

~ sample mass spectrum? -

8.8

Do sample and standard relative ion intensities agree
within 20%?

ACTION: Use professional judgement to determine
acceptability of data. If it is determined
that incorrect identifications were made,
.all such data should be rejected, fla- -d
"N" (presurnptive evidence of the presence of
the compound) or changed to not detected (at
the calculated detection limit).

YES

NO

N/A
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.

. 9.0 Tertatively Identified Compounds (TIC)

-‘9.1

9.3

o

8.5

Are all Tentatively Identified Compound Forms (Form I,
Part B) present; and do listed TICs include scan number
or retention time, estimated concentration and "J"

qualifier?

Are the mass spectra for the tentatively identified
campourds and associated "best match" spectra included
in the sample package for each of the following: :

a. Samples and/or fractions as appropriate
b. Blarks

ACTION: If any TIC data are missing, take action
specified in 3.2 above. ' '

ACTION: 2Add "J" qualifier if missing and "N"
qualifier to all identified TIC compourds
on Form I, Part B.

Are any TCL compourds (from any fraction) listed as
TIC compounds (example: 1,2-dimethylbenzene is xylene--
a VOA TCL~-and should not be reported as a TIC)?

ACTION: Flag with "R" any TCL compound listed as a TIC.

Are all ions present in the reference mass spectrum with a’

relative intensity greater than 10% also present in the
sample mass spectrum? '

Do TIC and "best match" standard relative ion intensities
agree within 20%?

ACTION: Use professional judgement to determine -
acceptability of TIC identifications. If
it is determined that an incorrect identi-
fication was made, change identification to
"unknown" or to some less specific identi-
fication (example: "C3 substituted benzene")

as appropriate.

10.0 Compound Ouantitation and Reported Detection Limits -

10.

10.

1 Are there any transcription / calculation errors in
Form I results? Check at least two positive values.
Verify that the correct internal standard, quantitation
ion, and RRF were used to calculate Form I result.

Were any errors found?

2 Are the CRQLs adjusted to reflect sample dilutions
and, for soils, sample moisture?

N/A




NEVADLVIL O

ACTION:

ACTION:

YES NO

. If errors are large, call lab for explanation /

resubmittal, make any necessary corrections and
note errors under "Conclusions".

When a sample is analyzed at more than one
dilution, the lowest CRQLs are used (unless

-aQCexceedancedictatesﬂaeuseofthehigher

CROL data from the diluted sample analysis).
Replace concentrations that exceed the calibration
range in the original analysis by crossing out -
the "E" value on the original Form I and substi-
tuting it with data from the analysis of diluted
sample. Specify which Form I is to be used,

then draw a red "X" across the entire page of

all Form I's that should not be used, including

any in the sumary package.

11.0 Standards Data (GC/MS)

11.1 Are the Reconstructed Ion Chromatograms, and data
' system printouts (Quant. Reports) present for initial
and continuing calibration? [ ]

ACTION:

N/A

If any calibration standard data are missing,
take action specified in 3.2 above.

12.0 GC/MS Initial Calibration (Form VI)

.12.1 Are the Initial Calibration Forms (Form VI) present
and complete for the BNA fraction? .

ACTION: If any calibration standard forms are
missing, take action specified in 3.2 above.

12.2 Are response factors stable for BNAsS over the
concentration range of the calibration (RSD <30%)?

ACTION: Circle all outliers in red.

ACTION: When RSD >30%, non—detects may be qualified

using professional judgement. Flag all
positive results "J". When RSD >90%, flag
all non—detects as unusable ("R"). (Region
II policy.)

12.3 Do any compounds have a RRF < 0.057? _ [

ACTTION:

ACTION:

Circle all outliers in red.

If any BNA compourd has an average
RRF < 0.05, flag positive results for that
compourd as estimated ("J"), and flag non-

detects for that compound as unusable (YR") .
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3 T

0 : ~ YES NO  N/A
*  12.4 Are there any transcription / calculation errors in

the reporting of average response factors (RRF) or
$RSD? (Check at least two values but if errors are

‘ fourd, check more.) [ ]

ACTION: Circle errors in red.

ACTION: If errors are large, call lab for explanation /
resubmittal, make any necessary corrections and
ncte errors under "“Conclusions".

13.0 GC/MS Continuing Calibration (Form VII)

13.1 Are the Contimuing Calibration Forms (Form VII) present
and complete for the BNA fraction? v [ ]

13.2 Has a continuing calibration standard been analyzed
for every twelve hours of sample analysis per
instrument? [ ]

ACTION: List below all sample analyses that were
not within twelve hours of the previous
 continuing calibration analysis.

‘ ACTION: If any forms are missing or no continuing

‘ calibration standard has been analyzed within
twelve hours of every sample analysis, call lab
for explanation / resubmittal. If continuing
calibration data are not available, flag all
associated sample data as unusable ("R“)

13.3 Do any contimuing calibration standard compounds have
a RRF < 0.057? [ ]

ACTION: Circle all outliers in red.

ACTION: If any BVNA compourd has a RRF < 0.05,
flag positive results for that compourd as
estimated ("J"), and flag non—detects for that

campound as unusable ("R").

13.4 Do any campounds have a % difference between initial and
continuing calibration RRF > 25%7? [ ]

ACTION: Circle all outliers in red and qualify associated
- sample data as outlined in the table below:
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. — ' YES NO  N/A
’ % DIFFERENCE »
. i 25-50 i 50-90 i >90
}'J ' positive {'J ' positive ;'J ' positive
lrequ.ts, no actionlresults, 'UJ"lreﬁults, "RY
Ifor non detects 'non detects lnon detects
f 1 '

i :
13.5 Are there any transcription / calculation errors in the

reporting of average response factors (RRF) or difference

(2D) between initial and contimuing RRFs? (Check at

least two values but if errors are found, check more.) [ ]

ACTION: Circle errors in red.

ACTION: If errors are large, call lab for explanation /
resubmittal, make any necessary corrections and
note errors under "Conclusions".

14.0 Internal Standards (Form VIII)

14.1 Are the internal standard areas (Form VIII) of every
sample and blank within the upper and lower limits
[ ]

for each continuing calibration?
ACTION: List all the outliers below.
. Sample # Internal Std Area Lower Limit Upper Limit

. (Attach additional sheets if necessary.)

ACTION: If the internal standard area count is outside the upper or
lower limit, flag with "J" all positive results and non-
detects (U values) quantitated with this internal standard.
If extremely low area counts are reported, or if performance
exhibits a major abrupt drop off, flag all associated non-

detects as unusable ("R"). .

14.2 Are the retention times of the internal ‘standards within

30 seconds of the associated calibration standard? [

ACTION: Professional judgement should be used to qualify
‘ data if the retention times differ by more than
30 secords. :
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[}
k]

. YES NO  N/A
'15.0 Field Duplicates
‘ 15.1 Were any field duplicates sutmitted for BNA analysis? [ ]

ACTION: Campare the reported results for field duplicates
and calculate the relative percent difference.

ACTION: Any gross variation between field duplicate
results must be addressed in the reviewer
narrative. However, if large differences exist,
identification of field duplicates should be
confirmed by contacting the sampler.
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PART C: PESTICIDE/PCB ANATYSES

Traffic Reports and laboratory Narrative

1.1 Are the Traffic Report Forms present for all samples?

ACTION: If no, contact lab for replacement of missing
or illegible coples ‘

1.2 Do the Traffic Reports or lab Narrative indicate any
problems with sample receipt, condition of samples,
- analytical problems or special notatlons affect:.ng
the quallty of the data? . - ,

ACITON: Use professional judgement to evaluate the
o effect on the quality of the data.

ACTION: If any sample analyzed as a soil contains more
than 50% water, all data should be rejected.

2.0 Hold;']_fg Times

2.1 Have any PEST/PCB holding times, determined from date of

collection to date of extraction, been exceeded?

Samples for PEST/PCB analysis, both soils and waters,
mist be extracted within seven days of the date of
collection. Extracts must be analyzed within 40

, days of the date of extraction.
Sur

ate Recove Form IT

3.1 Are the PEST/PCB Surrogate Recovery Summaries (Form II)
present for each of the following matrices:

a. ILow Water
b. Med Water
c. Iow Scil
d. Med Scil
3.2 Are all the PEST/FCB samples listed on the appropriate
Surrogate Recovery Slmtmarles for each of the following
matrices:
a. Iow Water
b. Med Water

c. Iow Soil

. d. Med Soil

YES

NO

N/A
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’ YES NO N/A
ACTION: Call lab for explanation / resutmittals. If
missing deliverables are unavailable, document
effect on data under "Conclusions" section of
reviewer narrative.
3.3 Were outliers marked correctly with an asterisk? [ ]
ACTION: Circle all outliers in red.
3.4 Was surrogate (DBC) recovery outside of the contract
specification for any sample or blank? . [ ]

ACTIAN:

No qualification is done if surrogates are diluted beyond
detection. If recovery is below contract limit (but above
zero), flag all results for that sample "J". If recovery is
zero, flag positive results "J" and non—detects "R". If
recovery for the blank is zero, flag non—detects for all
associated samples "R". If recovery is above contract
limit, flag all positive results for that sample "J", unless
in the reviewers professional judgement the high recovery

is due to co—eluting interference (check the associated
blank - if recovery is high there also, flag the sample
data).

3.5 Are there any transcription/calculation errors between raw

data and Form II?

ACTIN:

e

If large errors exist, call lab for explanation /
resubmittal, make any necessary corrections and
note errors under "Conclusions". '

4.0 Matrix Spikes (Form I171)
4.1 Is the Matrix Spike Duplicate/Recovery Form (Form IIT)

present.?

4.2 Were matrix spikes analyzed at the required frequency
for each of the following matrices:

a. Low Water (1]
b. Med Water , 1
c. Low Soil ' 1
d. Med soil 1
ACTION: If any matrix spike data are missing, take

the action specified in 3.2 above.

4.3 How many PEST/PCB spike recoveries are outside QC 1imits?

Water ’ Soils

out of 12 out of 12
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4.4 How many RPD's for matrix spike and matrix spike

duplicate recoveries are outside QC limits?
Water Soils
out of 6 - : out of 6

ACTION: If MS and MSD both have less than zero recovery
for an analyte, negative results for that
analyte should be rejected, and positive
results should be flagged "J". The above
applies only to the sample used for MS/MSD
analysis. Use professional judgement in
applying this criterion to other samples.

5.0 Blanks (Form IV)
5.1 Is the Method Blank Summary (Form IV) present?

6.0 Contamination

5.2 Frequency of Analysis: for the analysis of Pesticide

5.

3

TCL compounxds, has a reagent/method blank been
analyzed for each set of samples or every 20 samples
of similar matrix (low water, med water, low soil,
medium soil), whichever is more frequent?

Chromatography: review the blank raw data -
chromatograms, quant reports or data system printouts.

Is the chromatographic performance (baseline stability)
for each instrument acceptable for PEST/PCBs?

ACTIN: Use professional judgement to determine the
effect on the data.

-

NOTE: "Water blanks" and "distilled water blanks" are

validated like any other sample and are not used
to qualify data. Do not confuse them w1th the

other QC blanks discussed below.

6.1 Do any method/instrument/reagent blanks have positive

results for PEST/PCBs? When applied as described
below, the contaminant concentration in these blanks

are multiplied by the sample Dilution Factor.

6.2 Do any field/rinse blanks have positive PEST/PCB

results?

ACTION: Prepare a list of the samples associated
with each of the contaminated blanks.

(Attach a separate sheet.)

YES

NO

N/A




el S R T e N TN N R S S O

Date: March 1989

oY ' Revision 6
YES NO N/A
NOTE: Only field/rinse blanks taken the same day
as the samples are used to qualify data. Blanks
. may not be qualified because of contamination
in another blank. Blanks may be qualified for

surrogate, spectral, tuning or calibration QC
problems.

ACTION: Follow the directions in the table below to qualify
TCL results due to contamination. Use the largest
value from all the associated blanks.

Sample conc > CRQL! Sample conc < CRQL &, Sample conc > CROL|
but < 5x blank | 1s < 5x blank value | & > 5X blank value|

No quaii fication

Reject sample result
is needed

and report CROL;
cross out "B" flag

Flag sample result
with a "U"; cross
out "B" flag

e T

6.3 Are there field/rinse/equipment blanks associated with every
sample? [ 1

ACTION: For low level samples, note in data assessment that
there is no associated field/rinse/equipment blank.
Exception: samples taken from a drinking water tap
. do not have associated field blanks. '

.0 Calibration and GC Performance

7.1 Are the following Gas Chromatograms and Data System
Printouts for both Primary and Confirmation
(confirmation standards not required if there
are no positive results above CRQL) column present:

a. Evaluation Standard Mix A ' [ ]
b. Evaluation Standard Mix B ~ [ 1
c. Evaluation Standard Mix C ‘ [ 1]
d. Individual Standard Mix A [ ]
e. Individual Standard Mix B [ ]
f. Miulti-—component Pesticides Toxaphene & Chlordane { ]
g. Aroclors 1016/1260 [ ]
h. Aroclors 1221, 1232, 1242, 1248, and 1254 [ ]

. ACTION: 1i no, _ake actic.i specified in 3.2 above
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] | | YES NO  N/A
7.2 Is Form VIII Pest-l present and complete for each GC
colum (primary and confirmation) and each 72 hour

. - sequence of analyses? [ ]
ACTION: If no, take action specified in 3.2 above.

'Y

7.3 Are there any transcription/calculation errors between raw
data and Form VIII? [ ]

ACTION: If large errors exist, czll lab for explanation /
resubmittal, make any necessary corrections and
note errors under "Conclusions". -

7.4 Has the total breakdown on quantltatn.on or confirmation
" column exceeded 20% for DDII"> [ ]

- for Endrin? ‘ [ ]

or if Endrin aldehyde and 4,4'-DDD co-elute arnd there is a
peak at their retention time, has the combined DDT and Endrin
breakdown exceeded 20%? [ ]

ACTION:
a. If DDT breakdown is greater than 20% on quantltatlon column

beginning with the saxples following the last in control standard:

1. Flag all pos:LtJ.ve DOT results "J".

2. If DDT was not detected but DDD and/or DDE are pos:.tlve,
flag the DDT ncn-~detect "R".

3. Flag positive DDD and DDE results "JN".

4. If DDT breakdown is > 20% on confirmation column and DDT
is identified on quantitation colum but not on confirmation
column, use professicnal judgement to determine whether DDT
should be reported on Form I (if reported, flag result "N").

b. If Endrin breakdown is > 20% on quantitation column, beginning with
the samples following the last in control standard:

1. Flag all positive Endrin results "J".

2. If Erdrin was not detected, but Endrin Aldehyde and/or Ehdrm
Ketone are positive, flag the Erdrin non-detect "R".

3. Flag Endrin Ketone pos:.tlve results "JN".

4. If Endrin breakdown is > 20% on confirmation column and
Endrin is identified on quantitation column but not on
confirmation colum, use professional judgement to
determine whether Endrin should be reported on Form I
(if reported, flag result "N").

c. If the cambined breakdown is used (it can only be used
if the conditions in 7.4 above are met) and is > 20% on
quantitation column beginning with the last in control
standard, take the actions specified in 7.4 a and b above.
If the cx:mblned breakdown is >20% on confirmation column
‘and Endrin or DUT is iaencified on ‘quantitation column
but not on confirmation column, use professional judgement’
to determine whether Endrin or DDT should be reported on
Form I (if reported, flag result "N").
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s Is the linearity check RSD of all four calibration factors

<10% for the quantitation column?

ACTION: If no, flag positive hits for all pesticide and PCB
analytes "J" for all associated samples.
toxaphene or DDT if they are quantified from a 3-point
calibration curve.

7.6 Is the % difference between the EVAL A and each analysis
(quantitation and confirmation) DBC retention time within
QC limits (2% for packed column, 0.3% for capillary [I.D.

< 0.32 mm], 1% for megabore [0.32 < I.D. < 2 mm]) ?

ACTION:

DBC retention time cannot be evaluated if
DBC is not detected. If it is present ard
has a retention time ocut of OC limits, then
use professional judgement to determine the
reliability of the analysis and flag results
"R", if appropriate.

7.7 Was the proper analytical sequence followed for each

72 hour period of analyses (page PEST D-36 in 8/87 SOW).

ACTION:

If no, use professional judgement to
determine the severity of the effect
on the data and accept or reject it
accordingly. Generally, the effect
is negligible unless the sequence was
grossly altered or the calibration was
also out of limits.

8.0 Pesticide/PCB Standards Summary

8.1 Is Form IX present and complete for each GC column and
72 hr seguence of analyses?

ACTION:

If no, take action specified in 3.2 above.

8.2 Are there any transcription/caléulation errors between
raw data and Form IX?

ACTION: If large errors exist, call lab for explanation /
resubmittal, make any necessary corrections and

note errors under "Conclusions".

8.3 Is DDT retention time for packed colums > 12 min
(except OV-1 and OV-101 columns)?

ACTION:

If no, check that there is adequate resolution
between individual components. If not, flag
results for compounds that interfere with each
other (co—elute) "R".

S . 4 Dc: all standard retention times fail wio.in wie wiic.ws
established for the first IND A and IND B analyses?

YES
]

NO

N/A

Do not flag
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ACTION: Beginning with the samples following the
last in control standard, check to see if
the chromatograms contain peaks within an
expanded window surrounding the expected
retention times. If no peaks are found ard,
DBC is visible non-detects are valid. If
peaks are present and cannct be identified
t.‘rmlgh "pattern recognition" or a consistent
shift in standard retention times, flag all
affected compound resu.lts "R",

8.5 Are the contimuing calibration standard calibration

factors within 15% (for quantitation colum) or
20% (for confirmation column) of the initial (at
beginning of 72 hr sequence) calibration factors?

ACTION: If no, flag all associated positive results
ngn_ Use professional judgement to determine
whether or not to flag non-detects.

9.0 Pesticide[PCB Identification
9.1 Is Form X complete for every sample in which a

S.2

9.3

9.4

pesticide or PCB was detected?
ACTION: If no, take action specified in 3.2 above.

Are there any transcription errors between raw
data and Form X?

ACTION: If large errors exist, call lab for explanation /

resubmittal, make any necessary corrections and
note errors under "Conclusions'.

Are retention times of sample compounds within the
calculated retention time windows: for both quantltatlon

and confirmation analyses?

Was GC/MS confirmation prcv1ded when requlred (when
compound concentration is > 10 ug/ml in final extract)?

ACTION: Reject ("R") all positive results (meeting
quantitation column criteria, but missing
confirmation by a second column or GC/MS (if
appropriate). Also, reject ("R") all positive
results not meeting retention time window
criteria unless associated standard compourds
are similarly biased (i.e. base on RRT to DEC).

Check chromatograms . for false negatives, especially for
the multiple peak components toxaphene and PCB's. Were
there any false negatives?

ACTION: If appropriate PCB standards were not anaiyzeq,

or if the lab performed no confirmation analysis,

flag the appropriate data with an "R".

YES

NO

N/a
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10.0 Cormpound Quantitation and Reported Detection Limits
10.1 Are there any transcription / calculation errors in
Form T results? Check at least two positive values.
Were any errors found? [ 1

NOTE: Simple peak pesticide results can be checked for
rough agreement between quantitative results
cbtained on the two GC colums. The reviewer
should use professional judgement to decide
whether a much larger concentration cbtained
on cne column versus the other indicates the
presence of an interfering campound. If an
interfering campourd is indicated, the lower
of the two values should be reported and
qualified as presumptively present at an
estimated quantity ("JN"). This necessitates
a determination of an estimated concentration
on the confirmation column. The narrative
should indicate that the presence of interferences
has obscured the attempt at a second column
confirmation.

10.2 Are the CRQLs adjusted to reflect sample dilutio
and, for soils, sample moisture? . [ ]

ACTION: If errors are large, call lab for explanation /
resubmittal, make any necessary corrections and
.. : note errors under "“Conclusions".

ACTION: When a sample is analyzed at more than one

 dilution, the lowest CRQLs are used (unless
a OC exceedance dictates the use of the higher
CROL data from the diluted sample analysis) .
Replace concentrations that exceed the calibration
range in the original analysis by crossing out
the “E" value con the original Form I and substi-
tuting it with data from the analysis of diluted
sample. Specify which Form I is to be used,
then draw a red "X" across the entire page of
all Form I's that should not be used, including

any in the summary package.

11.0 Chromatogram ouality
11.1 Were baselines stable? ' _ ]
11.2 Were any electropositive displacement (negative
peaks) or unusual peaks seen? [ ]
11.3 Were early eluting peaks (for early eluting
analytes) resolved te baseline? ]
. ACTION: For 11.1 and 11.2, comment only. For 11.3,
reject ("R") those analytes that are not

sufficiently resolved.
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E . YES NO  N/A
12.0 Field Duplicates

12.1 Were any field duplicates submitted for PEST/PCB
analysis? [ ]

ACTION: Campare the reported results for field duplicates |
and calculate the relative percent difference.

ACTION: Any gross variation between field duplicate
: results must be addressed in the reviewer
narrative. However, if large differences exist,
identification of field duplicates should be
confirmed by contacting the sampler.
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ATTACHMENT 1
SOP NO. HW-6
_ _ PAGE _ OF
TOTAL REVIEW

CLP DATA ASSESSMENT

Functional Guidelines for Evaluating Organics Analysis

Case No. : SDG No. LABORATORY SITE

DATA ASSESSMENT:

The current functional guidelines (1988) for evaluating organic
data have been applied.

A1l data are valid and acceptable except those analytes which
have been qualified with a "J" (estimated), "U" (non—-detects), "R"
(unusable) ,or "JN" (presumptive evidence for the presence of the
material at an estimated value). All action is detailed on the

attached sheets.

- flag means that the associated value is unusable. In other words,
due to significant QC problems the analysis is invalid and provides
no information as to whether the compound is present or not. "R"
values should not appear on data tables because they cannot be
relied upon, even as a last resort. The second fact to keep in
mind is that no compound concentration, even if it has passed all
QC tests, 1is guaranteed to be accurate. Strict QC serves to
increase confidence in data but any value potentially contains

error.

‘ Two facts should be noted by all data users. First, the "R"

Reviewer's .
Signature: Date: / /19

Verified By: Date: / /19




ATTACHMENT 1 PAGE__OF__
SOP NO. HW-6

DATA ASSESSMENT:

1. HOLDING TIME:

The amount of an analyte in a sample can change with time due
to chemical instability, degradation, volatilization, etc. If the
specified holding time is exceeded, the data may not be valiag.
Those analytes detected in the samples whose holding time has been
exceeded will be qualified as estimated, "J". The non-detects
(sample quantitation limits) will be flagged as estimated, "J", or
unusable, "R", if the holding times are grossly exceeded.

The following action was taken in the samples and analytes
shown due to excessive holding time.
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ATTACHMENT 1
SOP NO. HW-6

DATA ASSESSMENT:
2. BLANK CONTAMINATION:

Quality assurance (QA) blanks, i.e., method, trip field, rinse
and water blanks are prepared to identify any contamination which
may have been introduced into the samples during sample preparation
or field activity. Method blanks measure laboratory contamination.
Trip blanks measure cross—contamination of samples during shipment.
Field blanks measure cross- contamination of samples during field
If the concentration of the analyte is less than 5

operations.
times the blank contaminant level (10 times for the common
contaminants), the analytes are qualified as non- detects, "U".

The following analytes in the samples shown were qualified with "u"
for these reasons: .

A) Method blank contamination

B) Field or rinse blank contamination ("water blanks" or
wndistilled water blanks" are validated like any other sample)

C) Trip blank contamination
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"ATTACHMENT 1
SOP NO. HW-6

DATA ASSESSMENT:
3. MASS SPECTROMETER TUNING:

Tuning and performance criteria are established to ensure
adequate mass resolution, proper identification of compounds, and
to some degree, sufficient instrument sensitivity. These criteria
are not sample specific. Instrument performance is determined
using standard materials. Therefore, these criteria should be met
in all circumstances. The tuning standard for volatile organics
is bromofluorobenzene (BFB) and for semi-volatiles is
decafluorotriphenyl- phosphine (DFTPP).

If the mass calibration is in error, all associated data will
be classified as unusable, "R".
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SOP NO. HW-6 SRR |

DATA ASSESSMENT:

4., CALIBRATION:

Satisfactory instrument calibration is established to ensure
that the instrument is capable of producing acceptable quantitative
data. An initial calibration demonstrates that the instrument is
capable of giving acceptable performance at the beginning of an
experimental sequence. The continuing calibration checks document
that the instrument is giving satisfactory daily performance.

A) RESPONSE FACTOR:

The response factor measures the instrument’s response to
specific chemical compounds. The response factor for the Target
Compound List (TCL) must be 2> 0.05 in both the initial and

continuing calibrations. A value < 0.05 indicates a serious
detection and gquantitation problem (poor sensitivity). Analytes
detected in the sample will be gqualified as estimated, "J". All

non-detects for that compound will be rejected ("R")..
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SOP NO. HW-6 '

DATA ASSESSMENT:
5. CALIBRATION:

A) PERCENT RELATIVE STANDARD DEVIATION (%RSD) AND PERCENT
DIFFERENCE (%D):

Percent RSD is calculated from the initial calibration and is
used to indicate the stability of the specific compound response
factor over increasing concentration. Percent D compares the
response factor of the continuing calibration check to the mean
response factor (RRF) from the initial calibration. Percent D is
a measure of the instrument's daily performance. Percent RSD must
- be <30% and %D must be <25%. A value outside of these limits
indicates potential detection and quantitation errors. For these
reasons, all positive results are flagged as estlmated "J" and
non-detects are flagged "UJ" (if %D or RSD >50%). 1If there is a
gross deviation of %RSD and %D, the non-detects may be rejected

( "R" ) .

For the PCB/PESTICIDE fraction, %RSD for aldrin, endrin, DDT,
and dibutylchlorendate must not exceed 10%. Percent D must be
within 15% on the quantitation column and 209 on the confirmation

column.
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SOP NO. HW-6

DATA ASSESSMENT:
6. SURROGATES:

All samples are spiked with surrogate compounds prior to sample
preparation to evaluate overall 1laboratory performance and
efficiency of the analytical technique. If the measured surrogate
concentrations were outside contract specifications, qualifications
were applied to the samples and analytes as shown below.
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DATA ASSESSMENT:
7. INTERNAL STANDARDS PERFORMANCE:

Internal standard (IS) performance criteria ensure that the
GC/MS sensitivity and response are stable during every experimerntal
run. The internal standard area count must not vary by more than
a factor of 2 (-50% to +100%) from the associated continuing
calibration standard. The retention time of the internal standard
must not vary more than +30 seconds from the associated continuing
calibration standard. If the area count is outside the (-50% to
+100%) range of the associated standard, all of the positive
results for compounds quantitated using that IS are qualified as
estimated, "J", and all non-detects as "UJ", or "R" if there is a
severe loss of sensitivity.

If an internal standard retention time varies by more than 30
seconds, the reviewer will use professional judgment to determine
either partial or total rejection of the data for that sample
fraction.
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SOP NO. HW-6

DATA ASSESSMENT:
8. COMPOUND IDENTIFICATION:
A) VOLATILE ‘AND SEMI-VOLATILE FRACTIONS:

TCL compounds are identified on the GC/MS by using the
analyte's relative retention time (RRT) and by comparison to the
ion spectra obtained from known standards. For the results to be
a positive hit, the sample peak must be within + 0.06 RRT units of
the standard compound and have an ion spectra which has a ratio of
the primary and secondary m/e intensities within 20% of that in the
standard compound. For the tentatively identified compounds (TIC)
"the ion spectra must match accurately. In the cases where there
is not an adequate ion spectrum match, the laboratory may have
provided false positive identifications. '

B) PESTICIDE FRACTION:

The retention times of reported compounds must fall within the
calculated retention time windows for the two chromatographic
columns and a GC/MS confirmation is required if the concentration
exceeds 10 ng/ml in the final sample extract. ' :



ATTACHMENT 1 | PAGE__OF _
SOP NO. HW-6 |

DATA ASSESSMENT:

9. MATRIX SPIKE/SPIKE DUPLICATE, MS/MSD:

The MS/MSD data are generated to determine the 1long-term
precision and accuracy of the analytical method in wvarious
matrices. The MS/MSD may be used in conjunction with other QC
criteria for some additional gualification of the data.



ATTACHMENT 1

PAGE_ OF
‘ SOP NO. HW-6

DATA ASSESSMENT:

10. OTHER QC DATA OUT OF SPECIFICATION:

' 11. SYSTEM PERFORMANCE AND OVERALL ASSESSMENT (continued on next
page if necessary):

12. CONTRACT PROBLEMS_ NON-COMPLIANCE:

13. This package contains re-extraction, re-analysis or

dilution. Upon reviewing the QA results, the following form
I(s) are identified to be used.



ATTACHMENT 1 » PAGE__OF
SOP NO. HW-6

DATA ASSESSMENT:

11. SYSTEM PERFORMANCE AND OVERALL ASSESSMENT (continued):
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‘Title: Bvaluation of Inorganic Data for the Date: Oct. 1989
Contract I.a.boratory Prcgmm Number: Be-2
1.0 Scope

1. lmmproceduremapphcabletoi:nrgamcdatad:tamedfrmcamctor
laboratories working for Bazardous Waste Site Contract Iaboratory

Program (CLP).

lzm&mvalldaumlsbasedmamlyt;czlarﬂqnhtym
requirements specified in Statement of Work (SOW) 7/87.

2.0 Responsibilities - Data reviewers will camplete the following tasks as ass:.gned by the Data
Review Coordinator:
'2.1. For a total review:

2.1.]1 Data Assessment = ""Total Review-Inoranics'! Checklist M_)_
. The reviewer must answer every question on the checklist.

21221:335505 t -~ pata Assessment Rarrative (Appendix A.2)
ﬂheansweronthedmec)dlstmstnatchtheactlmmthenamt;ve

(apperdix A.2) and on Form I's. Do not use pencil to write the narrative.

‘ 2.1.3 Contract Non—Campliance - MO Report (Appendix A.3)
This report is to be campleted only when a serious contract violation is
encountered, or upon the request of the Data Review Manager or Depaty Project
Officer (DFO). Forward 5 copies: one each for intermal files, appropriate
Regional DFO, Sample Management Office (M0) amd last two addresses of
Mailing List for Deta Reviewers (Apperdix A.4). In cother cases, all cortract
violations should be appended to end of Data Assessment Narrative (Sec. A.2.2).

2.1.4 pData Summary Sheet - Summary of Inorganic Quality Control Data (Appendix A.5).
Enter in ink on Data Summary Sheet required QC values from Forms I through IX.  Circle
all values that require data qualification "Action".

2.1.5 CLP Data Assessment Summary Formms

2.1.5.1 Mn{ A.6
Fill in the total number of analytes analyzed by different analyses and

the munber of analytes rejected or flagged as estimated due to corresponding
quality control criteria. Place an "X" in boxes where analyses were not
performed, or criteria do not apply.

2.1.5.2 Appendix A.7
: Data reviewer is also reguired to fill o.:tInorgan_lcRaglcnal Data Assessment

form (Appendix A.7) provided by EPA Beadquarters. Codes listed on the form
will be used to describe the Data Assessment Summary.
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5

Title: Evaluation of Inorganic Data for the Date: Oct. 1989
_ Contract laboratory Program Number: HWw-2
S R S Revision: 9

' 2.1.6 pata Review log: It is recammended that each data reviewer should maintain a log of
reviews carpleted to include: -a. date of start of case review
. b. date of completion of case review

. .C. site .. .
--  d. case mmber
- e. contract laboratory
f. nmber of samples
g. matrix o
‘h. hours worked
i. reviewer's initials

2.1.7 Telaphone Record log - the data reviewer should enter the bare facts of
inquiry, before initiating any phone conversation with CIP laboratory.
After the case review has been campleted, mail white copy of Telephone
Record Log to the laboratory and pink copy to SMO. File yellow copy in
the Telephone Record Log folder, and attach a xerox copy of the Telephone
‘Record log to the campleted Deta Assessment MNarrative (Appendix A.2).

.8 Forwarded Paperwork
‘.1 Upcn campletion of review, the following are to be forwarded to the Regional
Sample Control Center (RSCC) located in the Surveillance and Monitoring Branch:
-——a. data package
"B, completed data assessment checklist (Appendix A.l,original)
. €. S Contract Campliance Screening (CCS)
d. Deta Summary Sheet (Appendix A.5) along with campleted Data Assessment
Narrative (Appendix A.2) -
e. Record of Cammunication (copy)
f. CLP Reanalysis Reguest/Approval Record (criginal + 3 copies)
g. Apperdix A.7 (original). _

2.1.8.2 Forward 4 copies of campleted Data Assessmert Narrative (Appendix A.2)
" along with 2 copies of the Inorganic Data Assessment Form (Appendix A.7) and
Telephone Record Log , if any,: one each for appropriate Regicnal DFO,
Sample Management Office (SM0), and last two addressees of Mailing List
for Data Reviewers (Appendix A.4) (the Inorganic Data Assessment form
does not go to the last two addressees).
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itle: Evaluation of Inorganic Data for the Date: Oct. 1989
Contract lLaboratory Program o Number: B2
: o Revision: ¢
219 ziﬂ ied mﬂ Upcn curpletlcn of rev:.ea, the followlng are to be fn.led

within MB files:

a. Four copies of campleted Data Assessment Narrative (Apperdix A.2) each carrying
Apperdix A.7.

b. Telephone Record Log (copy) :

C. S Report (copy Appendix A-3)

d. CLPEataAssassxentS.nmryForm (Ag:en:!.leS).

e. COP Reanalys:.s Requst/Appml Record (copy)

3.0 Pata Completeness
Indicate incamplete data pac:kage on the cmp.rte.r traclq.ng sheet located in MMB office.
Authorized contractor personnel may contact the laboratory after discovery of an incamplete
data package. If a labontozywlllnotretnnptxmecallsordosmtrspmdtorequasts
notify MMB coordinator of Region II for resolution.

40&_5 ion of Data = Allvalusdetamunedtobemweptablemthelrnrgamckalys;smta
Sheet (Form I) must be lined over with a red pencil. Assomasanyreuewcnten.a causes
data to be rejected, that data can be eliminated from any further review or consideration.

‘Acc@tancecrl ia = In order that reviews be consistent among reviewers,
criteria as stated in Appendix A.l (pages 4-25) should be used. Additional guidance can ’
be found in the National Inorganic Functional Guidelines of July 1, 1988. :

ﬁosccontractcmphancem(_z MSmmterﬁedtoaldrev1aarmlocatugany
problems, both corrected and uncorrected. HRowever, the validation should be carried aut
even if CCS is not present. Resubmittals received from- laboratory in respanse to CCS must

be used by the reviewer.

7.0 Request for Reanalysis - Data reviewers must note all items of contract non-campliance
within Data Assessment Narrative.Ilf holding times and sample storage times have not been
exceeded, DFO may reguest reanalysis if items of non—campliance are critical to data
assessment. Requests are to be made on "CLP Re-Analysis Request/Approval Record".

8.0 Record of Commmication - Provided bytheReglmal Sample Control Cernter (RSCC) to
indicate which data packages have been received and are ready to be reviewed.

9.0 Runding off mumbers = The data reviewer will follow the standard practice.
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of 35

Date: Oct. 198S

AC;I'ION: If no for any of the above, contact RSCC for
clarification.

Contract laboratory Program Number: HwW-2
Appendix A.1l: Data Assessment - Comtract - Revision: 9
Campliance (Total Review - Inorganics)
XES No B/a
A-l;iww (CcS) - Presemt? ) —_—
ACTION: __;f no, .ccntact RSCC.
A.1.2 Record of cm'mm:.czt;on (from ) - Present? ] -
| ag_u_ Ifm, re.;uest from RSCC. |
A.1.3 m_p_n__ep;__ Present? - ) —_—
ACTION: © If no, contact RSCC for trip report.
A.1.4 Sample Traffic Report - Present or on file? 1 -
Iegible? ] o
‘ ACTION: If no, request frum Regional Sample Control
Center (RSCC).
A.1.5 Cover Page - - Presert? L] —_— .
Is cover page prope.rly filled in and signed by the lab
manager or the manager's designee? _ ] _ .
ACTION: If no, prepare Telephone Record log, and
corttact laboratory.
Dc»nmbezsofsan@ls correspord to mumbers on Record
of Cammnication? | _ _
- Do sample numbers on cover page agree with sample
numbers on:
(a) Traffic Report Sheet? (G| .
(b) Form 1's? ) o
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Title: Evaluation of Metals Data for the Dmte: Oct. 1989
Contract laboratory Program : Number: HW-2
. Appendix A.1: Data Assessment - Contract Revision: 9
Compliance (Total Review - Inorganics) - _
— —— e s F R - e e e - . m . m . N/A
A.1.6 JForm I (Final Data) ~ Are 21l Form I's present and camplete? [___)
ACTION:  1f o, prepare teleshone record log and contact
laboratory for suhnlttal
Are correct units (ug/l for waters and n:;/kg for so:Lls)
inrdicated on Form I's? _ [ )
Are soil sample results for ‘each parameter corrected for
percent sohds" o ()
Are EPA sanple # s and corz&spczﬂmg laboratory sample
ID#sthesaneasmtheOcverPage,FomIsard .
in the raw data? ] ' . IR -
Are carp.:tatlon/transcnptlon errors less than 10%
, of reported values? ' ]
Are all "less than IDL" values properly coded with "U"? | . . .

| Was a brief physical description of samples given on
. Form I's?

-
Were the result qualifiers used correctly with final :
data? L] — J—

ACTION: If no for any of the above, prepare Telephone
Record log, and contract laboratory for

corrected data.
Were any samples diluted beyond requirements of contract? L 3
If yes, were dilutions noted on Form I's? ] . .

ACTION: If no, note under dontract-PrdalexMicn—G:pliance
of the"Data Assessment Narrative".



. STANDARD OPERATING PROCEDURE : Page 6 of 35

isje: Evaluation of Metals for the Contract Date: Oct. 198%
laboratory Program : ' Number: HW-2
Apperdix A.l: Data Assessment - Contract Revision: 9

Campliance (Total Review - Inorganics)

» Y&s
2A.1.7 Beolding Times - (aqueocus samples )
(Bamine san‘plg ttaffic"repofts,ﬁ ﬁg&ti@distﬂiatim logs.) |

Meroury (28 Gays). . -« - . . . . _exceeded? — )
c.yamde (14 days)~. ..« . . exoeeded? — )
Other Metals (6 momths). . . . . . exceeded? - I
Soil samples .

Metals (including Hg) and Cyanide (6 months)..exceeded? ‘__ L]

NOTE: Prepare a list of all samples and analytes
for which holding times have been exceeded. Specify
the mmber of days from date of collection to the date

' of preparation (fram raw data). Attach to checklist.

Instrument Detection Limit (IDL) and flag
as estimated (J) the values above IDL even
_ thouch sample(s) was preserved properly.

..— ACTION: If yes, iweject (red-line) values less than

A.1.8 Rav Data
A.1.8.1 Digestion Log* for flame AA/ICP present? R . -
Digestion 1og for furnace AA present?

Digestion I_og for mercury present?

are pH values (pH<2 for all metals, pi>12 for cyanide)
present in Digestion/Distillation Logs? '

#ieights, dilutions and volumes used to cbtain values.

]

L]
Digesticn 1og for cyanides present? . .

(]

e

Percent solids calculation present for soils/sediments? [

Are preparatioﬁ dates prweht on Digsticn 10g? [ 3
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ele: Evaluation -of Metals Data for the Date: Oct. 1988
Contract laboratory Program Nunber: BW-2
A.l: Data Assesament - Contract Revision: 9

Ompllance (’Ibta.l Reuew Inorgamcs)

XES No

A.1.8.2 Measurement read out record present? ~ ICP R .
Flame AA | . -
R -~ [ L . :F ce AA [ ] -
| Cyanides 31—
A.1.8.3 Are all raw data to support all sample analyses and _
QC operations present? [ .
legible? - ) _
Properly I.abeled? , ' L] _
: ACTION: If no for any of the above, write Telephone '
Record 1Iog and contact laboratory. Flag metal
data as estimated if pH of sample is greater
than 2. Flag cyanide data as estimated if pH
sample is less than 12.
A.1.9  Data validation and Verification
A.1.9.1 Calibration
A.1.9.1.1 Is record of at least 2 point calibration
present for ICP analysis? ] .
Is record of 5 point calibration present for
Hg analysis? [ ___
ACTIN: If no for any of the above, write in the
Contract Problem/Non-ccrcpllance section of
the "Data Assessment Narrative".
2.1.9.1.2 Is record of 4 point calibration present for:
Flame AA? | .
Furnace AA? ' [ ] .
L] —_—
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-

{tle: Evaluation of Metals Data for the Date: Oct. 1588
Contract laboratory Program . uamber: -2
Apperdix A.l: Data Assessment - Contract Revision: 9

ccr:pllance ('Ibtal Rev;ew I.no:gamcs)

= o LA

NCTE: 1. Iflssthandsta:ﬂardsa:emeasmedinahsorbarne
mde,ﬁmenﬂxemmugstarﬂardsincawutratlm
mode must be run immediately after calibration and

" be within #10% of true value.

2. For all AA (except Hg) arﬂCyam.deanalyss one
ca}ibrat:.mstarﬂard is at CROL level. If not,

of the "Data Assessment Narrative".

ACTION: Flag associated data as estimated if standards
are not within +10% of true values (except CRDL
calibration standard). Do not flag the data as
estimated in linear range indicated by good
recovery of standard.

A.1.9.1.3 Is»-vco'rrelation *coefficient less than 0.995 for:

Mercury Analysis? o )
.  Cyenide Analysis? — )
Atomic Absorption Analysis? _ 3

ACTION: If-yes, flag the associated data as estimated.

A.1.9.2 PForm II A (Initial and Contimiing Calibration Verification}-
A.1.9.2.1 Present and camplete for every metal and cyanide? ] .

Present and camplete for AA and ICP when both are :
used for same analyte? L) e —

ACTION: If no for any of the above, prepare Telephone
Record log and contact laboratory.

A1922Cm1ea11valusondatasmmrysheetﬂmatare
ortside contract windows. Are all calibration
standards (initial and contimuing) within cantrol

limits?
Metals 90-110% I ]
Hg - 80-120% L)

.be reviewer will calculate correlatica ccef (3iek.
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*

Title: Evaluation of Metals Data for the Date: Oct. 1589
Contract laboratory Program Number: BW-2
Apperdix A.l: Data Assessment - Contract Revision: 9

Campliance (Total Review - Inorganics)

—— — XES } Lo 77
Cyanides 85-115% L

ACTION: Flag as estimated (J) all -positive data (not
flagged with a "U") analyzed between a
calibration stardard of 75-89% (65-79% for Hg;
70-84% for ON) or 111-125% (121-135% for Hg;
116-130% for QV) recovery and nearest good
calibration standard. Qualify results <IDL as
estimated (UU), if the ICV or CCV %R is 75-89%
(N, 70~-84% ; HG, 65-79%). Reject (red-line)
as w;acc:eptable data if recovery of the ICV
or CCV is outside the range 75-125%

(N, ‘70-130%. Hg, 65-135%).

Was contimuing czl:.bratmn pe.rformed every 10 samples
or every 2 hours? , L]

ACTION: If no, flag'the excess samples (eleventh ard
up) data as estimated (J).

.1.9.3 Form IT B (CRDL Standards for AA and ICP) =~
A.1.9.3.1 Was a CRDL standard (CRA) analyzed after initial

calibration for all AA metals (except Hg)? L)
*WJas a mid-range calib. verification standard dJ.st:Llled

and analyzed for cyanide analysis? - [
Was a 2xCRDL ( or 2xIDL when IDL>CRDL) analyzed. (CRI)

for each ICP run? ]

(Note: CRI for AL,Ba,Ca,Fe,Mg,Na,or K is not required.)
ACTION: If no for any of the above, flag as estimated
all data falling within the affected ranges.
The affected rarges are:
AA Analysis - **True Value + CRDL
ICP Analysis - **True Value + 2CRDL
CN Analysis = **True Value + 0.5 x True Value.

*Flndthersultsofmd-rangestaxﬁaxdmﬂmerawdata
*¥True value of CRA, CRI or mid-range standard. Substitute IDL for OROL when IDL > CRDL.
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LY

itle: Evaluation of Metals Data for the Date: Oct. 1989
Contract laboratory Program , Number: HW-2
Apperdix A.1: Data Assessment - Contract Revision: 9

Campliance (Total Review = Imrgamcs)

- J— - . —— - - Cem e - — m m - ELA

A.1.9.3.2 Was CRI analyzed after ICV/ICB and before the final
ccv/cce, ard for every four hours of ICP nn? I S -

ACTION: If no, write in Contract Problem/Non—Compliance
- Section of the "Data Assessment Narrative".

A.1.9.3.3 Circle all values on summary sheet that are outside
' acceptance wz.rdcws , .

AreCRAa:ﬂdiIstarﬁardswlthmw'rtrollmlts'
Metals - 80 - 120%R? [ ]

Is md-zange stardard within control lnuts : '
Cy'amde 80 -~ 120%R? (]

ACTION: Flag as estimated all the data within the
: , affectedrargslfthereccve.ryofthestardard
. is between 50-79%; flag only positive data
if the recovery is between 121-150%; reject
. : (redlme)alldatalfthemcovarya.slss
than 50%; reject only positive data if the
recovery is greater than 150%.

A.1.9.4 Form IIT (Initial and Continuing Calibration Blanks)
2A.1.9.4.1 Present and camplete? L L
For both AA and ICP when both are used for same analyte? [ ) .

Was an initial miibration blank analyzed? ' ] - .

Was a contimuing calibration blank analyzed after
every 10 samples or every 2 hours (whichever is more

" frequent)? () ..__ | —
ACTION: If no, prepare 'I'ele;hone Record 1og, contact

laboratory and write in the contract-problems/
non-campliance section of the Data Assessment

Narrative.
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.t1e: Evaluation of Metals Data for the Date: Oct. 1989
Contract laboratory Program Number: -2
Apperdix A.l: Data Assessment ~_Contract Revision: 9
Campliance (Total Review - Inorganics)

YES NO N/A
A-.1.9.4.2 Circle all calibraticn blank values on Data Summary Sheet
thataxeabovemDL(orszDmeL>mDL). Are
all calibration blanks (when IDI<CRDL) less than or equal
5 Contract Required Detection Limits (CRDL)? ]
Are all calibration blarks less than two times

A.1.9.5

l.1.9.5.1

A.1.9.5.2

Instrument Detection Limit (when IDL>CRDL) ? [ ]
ACTION: If no for any of the above, flag as estimated (J)
on Form I's all data <5xIDL between calibration
plank with value over CRDL (or 2xIDL) amd nearest
calibration blank. Flag five samples on either
side of the calibration blank. '

FORM ITI (Preparation Blank) -

(Note: The preparation blank for mercury is the same
as the calibration blank.) ‘

t;las. one prep. blank analyzed for: each 20 samples? [ ]
each batch? L]

| each matrix type? L)
bothAAandICPmenbothareusedforsaneanalyte? ]

ACTION: If no for any of the above, flag as estimated (J)
all associated positive data <10 x IDLs for which
prep.blank was not analyzed.

NOTE: If only one blank was analyzed for more
than 20 samples, then first 20 samples analyzed
3o not have to be flagged as estimated 7).

Is concentration of prep. blank greater than CRDL

when IDL is less than or equal to CRDL?

If yes, is the concentration of the sample with the
leastoonoentratedaralytelssmanloﬁmthe

prep. blank value?



‘le: Evaluation of Metals Data for the - Date:

Contract lLaboratory Program Number:
Apperdix A.l: Data Assessment - Contract ‘Revision:

Campliance (Total Review = Incrganics)

smnommm ’ Page 12 of 35

ACTION: If yes, reject (red-line) all associated data
- - . that has a concentration less than ten times.
the prep. blank value, but greater than CRDL.

2.1.9.5.3 Do concentrations of prep. blank fall belwtwtins _
IDL when IDL is greater than CRDL? : |

B/a

ACTION: If no, reject (red-line) all data that has a _
_ concentration less than 10 times the prep. blank
~7 value, but not flagged with a "U" (less than).

A.1.9.5.4 Is concentration of prep. blank below the negative CRDL? _

ACTION: If yes, reject (red-line) all associated data
that has a concentration less than 10xCRDL.

A.1.9.6 m IV (1CP Interference Check le

‘9.6.1 Present and complete? [

(NOTE: Not required for furnace AA, flame AA, mercury,
cyanide and Ca, Mg, K ard Na.)

Was ICS analyzed at beginning and end of run
(or at least twice every 8 hours)? 1]

ACTION: If no, flag as estimated (J) all samples for |
which AL, Ca, Fe, or Mg is higher than in ICS.

A.1.8.6.2 Circle all values on Data Summary Sheet that are more
than + 20% of true or established mean value. Are all
Interference Check Sample results inside of control
limits (+ 20%)? .

-Ifno,:.sccncantratlonofAl Ca, Fe, or Mg lower in
sample than in ICS? ‘ |

ACTION: 1If no, flag as estimated (J) those positive
results for which ICS recovery is between 121~-150%;
flag all sample results as estimated if ICS
recovery falls within 50-79%; reject (red-lme)
those sample results for which ICS recovery is less
than 50%; if ICS recovery is above 150%, reject

‘ positive results cnly (not flagged with a "™U").
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Title: Evaluation of Metals Data for the Date: Oct. 1989
Contract laboratory Program Number: Hw-2
Appendix A.l: Data Assessment - Contract Revision: 9
‘Campliance ('n:ta.l Review - Inorganics)

XES NO N/A

A.1.9.7 JFomn V A (Spiked Sample Recovery = Pre-Digestion/Pre-Distallation)-

( Note: Notreqw.u.radforca ng, K,andNa (both matrices), Al, and Fe
(s0il only.) - _
A.1.9.7.1 Present ard ca'rplete ‘for: | eac:h ;0 éaipls? L
each matrix type? [
“each conc. range '(i.e. ‘lw,"med. , high)? [

A'1.9.7.2

A.1.9'7.3

ForbothAAa:ﬂICPwhenbcthareusedforsane

ACTION: If no for any of the above, flag as
estimated (J) all positive data less
than four times spiking level for
which spiked sample was not analyzed.

NOTE: If one spiked sample was analyzed for more

' than 20 samples, then first 20 samples
analyzed do not have to be flagged as.
estimated (J).

Was field blank used for spiked sample?

ACTION: If yes, flag all positive data less than
4 x spike added as estimated (J) for which

field blank was used as spiked sample.

Matrz.x spike analys:Ls should be performed on a
fleld blank when it is the only aquecus sample in SIG.

Circle all values on Data Summary Sheet that are outside
control limits (75% to 125%). Are all recoveries ,
w:LthJ.n control limits? [

If no, is sample concentration greater than or equal

to fo.u: times spike concentration? [ |

ACTION: If yes, disregard spike recoveries for analytes
' whose concentrations are greater than or equal
to four times spike added. If no, circle those
analytes on Form V for which sample concentration
ml&sﬂanfwrtm&sthesplkecamntratlm.
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Title: Evaluation of Metals Data for the Date: Oct. 1989
Contract laboratory Program _ Number: Hw-2
' Apperdix A.1: Data Assessment - Contract Revision: 9
Capliance (Total Review = Inorganics)

Are results outside the control limits (75-125%)

flagged with "N" on Form I's and Form VA? , ]

ACTION: If no, write in the Contract - Problem/Non -
Carpliance section of "Data Assessment Narrative".

A.1.9.7.4 Amecus : .
Are any spike recoveries: :

: - (a) less than 30%7 : — - L

(b) between 30-74%? — -

- " (c) between 126-1508? D

(d) greater than 150%? - ]

T ACTION: If less than 30%, reject all associated agqueous
. data; if between 30-74%, flag all associated
aqueous data as estimated (J); if between
: ; 126-150%, flag as estimated (J) all associated
aqueous data not flagged with a "U"; if
: greater than 150%, reject (red-line) all
associated agueous data not flagged with a "U".

NOTE:  If pre—digestion spike result is rejectable
due to coefficient of correlation of MSA,
analytical spike recovery, or duplicate injections
criteria, disregard spike recovery an Form V.
Flag the associated data as estimated(J).

A.1.9.7.5 Soil/Sediment

Are any spike recoveries:
' (a) less than 10%? —_ L]
(b) between 10-74%? L L3
(c) between 126-200%? . L)
(@) greater than 20087 L ]

ACTION: If less than 10%, reject all associated data; if
between 10-74%, flag all asscciated data as estimated;
if between 126-200%, flag as estimated all associated
data was not flagged with a "U"; if greater than 200%,
reject all associated data not flagged with a "U".
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2.1.9.8
A- 1.9._8".

A.l.gJal

A01'9.8.

Form VI_.(IAb Duplicates)
1 Presert and corplete for: . each 20 samples?
T o :—aadmmtrixtYpe?
each concentration zange (i.e. low, med., high)?
bothAAa:ﬂICPwhanbcthareusedforsaneamlyte"

ACTION: If no for any the abowve, flag as cstunated (J)

s

R >R <77

all data >CRDL* for which duplicate sample was =

not analyzed.
.Note: If one duplicate sample was analyzed for more
: than 20 samples, then first 20 samples do not
have to be flagged as estimated.

2 Was field blank used for duplicate analysis?

ACTION: If yes, flag all data >CRDL* as estimated
- (J) for which field blank was used as cuplicate.

- NOTE: Duplicate analysis should be'pe.rformd on
a field blank when it is the only agqueous
sample in SDG.

3 Are all values within control limits (RPD 20% or
difference < +(RDL)? .

If no, are all results outside the control limits
flagged with an * on Form I's and VI?

ACTION: If mo, write in the Contract - Problems/Non-

Campliance section of "Data Assessment Narrative".

NOTE: 1. RPD is not calculable for an analyte of the
sample - duplicate pair when both values are

- less than IDL.

2. If lab duplicate result is rejectable due
to coefficient of correlation of MSA,
analytlcal s;a.ke recovery, or dupllczte

mjectlons criteria, do not apply precision

criteria.

.* Ju stitirte IDL for CRDL when IDL > CRDL.
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Campliance (Total Review - Inorganics)”

. . ——— - R, e - e e el . I m . & M

2.1.9.8.4 1Is any value for sample duplicate pair less than CRDL* -
and other value greater than or equal to 10 x *CRDL? - 3y __

m: If yes, flag the associated data as
estimated (J).

A.1.9.8.5 Aouecus ‘
Circle all values on Data Sumnary Sheet that are: _
_ RFD > 50%, or
DJ.fferen::e >+ CRDL* '

Is anyRPDgreaterthan 50% whena sample and dupllcate )
areboﬂugreaterﬂmanorequaltoStms*CRDL" . [ ]

Is any **difference between sample and dupllate greater
than *CRDL where sample and/or duplicate is less than

5 times *CRDL? . [ )
Q ACTION: If yes, flag the associated data as estimated.
.1.9.8.6 Soil/Sediment
Circle all values on Data Summary Sheet that are:
RFPD > 100%, or
Difference > 2 x CRDL*

Is any RPD (where sample and duplicate are both
greater than or equal to 5 times *CRDL) @

> 10087 N

Is any **difference between sample and duplicate
(where sample and/or duplicate is less than Sx*CRDL) :

> 20*CRDL? _— [ ]‘

ACTION: If yes, flag the associated data as estimated.

* Substitute IDL for CRDL when IDL > CRDL.

#* Use absolute values of sanple and duplicate to calculate
the difference.
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Tampliance (Total Review - Inorganics)

XIs N N2

A.1.9.9 - Pield ) licates

A.1.9.9.1--Were field cuplicates analyzed? S G

- ACTION: If Yes, ‘prepare a Form VI for each field
© - - duplicate pair, report concentrations of soils
- in ugy/l on wet weight basis and calculate RPDs.

"NOTE: 1. Do not calculate RFD when both values are
: ~  less than IDL. '
2. Flag all associated data only for field
‘duplicate pair. '

A.1.9.9.2 Is any value for sample duplicate pair less than *CRDL
and other value greater than or equal to 10 x ®CRDL? [ |

-ACTION: If yes, flag the associated data as estimated.

A.1.9.9.3 Aqueous

Circle all values on Form VI for field duplicates that are:
- RPD > 50%, or

Difference > + CRDL*

Is any RPD greater than 50% where sample and duplicate

are both greater than or equal to 5 times *CRDL? ]

Is any **difference between sample and duplicate greater
than *CRDL where sample and/or duplicate is less than
5 times *CRDL? R SN

ACTION: If yes, flag the asscciated data as estimated.

A.1.9.9.4 Soil/Sediment

- Circle all values on Form VI for field duplicates that are:
RPD >100%, or

Difference > 2 x CRDL*

* Substitute IDL for CRDL when IDL > CRDL.
** Use absolute values of sample and duplicate to calculate the difference.

. - R -
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» Campliance (Total Review - Inorgamcs)
| XES NO
Is any RPD (where sample arﬂ/dl.lplicate are both
greater than 5 times *CRDL) : -
) A o >100%? - |
Isany ++difference between sample and duplicate
(where sample and/or cduplicate is less than 5x *CRDL ):
>2x *CRDL? - )

ACTION: 1If yes, flag the associated data as estimated.

A.1.9.10 Form VII (laboratory Control Sample) (Note: IS - not
required for aguecus Hg and Cyanide analyses.)

AlQlOIWascneI.CSpreparedandanalyzedfor. : _ _
every 20 water sanpls" L) _

evary 20 solid samples? [ ] -
.‘ both AA and ICP when both are used for same amalyte? [__]  ___

ACTION: 1If no for any of the above, prepare Telephone
: Record log and contact laboratory for submittal

of results of 10S. Flag as estimated (J) all
data for which LCS was not analyzed.

NOTE:  If only one ICS was analyzed for more than 20
samples, then first 20 samples close to ICS
dowthavetobeflaggedasstmated

4.1.9.10.2 Agueous 1CS -
Circle all 1S values outside control 1J.mts

(80 = 120%~ except aguecus Ag and 5b).

Is any ICS recovery: - less than 50%? —_— |G
| ~ between 50% and 79%? L L)
between 121% and 150%? _ (G

greater than 150%? I

11:ute IDL for .CROT. wher: INI > CRD. ,
absolute values of sanple and duplicate to calculate the d_lfferamce
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a:nphance ('Ib‘bal Renaw I.mrgam.cs)

XS ) LS (77N

" ACTT. ON' Iss than 50%, reject (red-line) all data;
. between 50% ar:i 79%, flag all associated data
as estimated (J); between 121% and 150%, flag
-~ -all positive (not flagged with a "U") results
as estimated; greater than 150%, reject all
positive results. -

A.1.9.10.3 §gi 1CS

m 1. If "Found" value of 1CS is rejectable due to duplicate
injections or analytical spike recovery criteria,
- reqgardless of 1CS recovery, flag the associated data
, as estimated (J).
2. If IDL of an analyte is equal to or greater than
' true value of ICS, disregard the "Action" below even
though ICS is out of control limits. )

 Is 1LCS "Found" value higher than the control

} limits on Form VII? - )
. ACTION: If yes, qualify all associated positive data

Is 1S "Found" value lower than the Control .
limits on Form VII? . _ L3

ACTION: If yes, qualify all associated data as
estimated. .

A.1.9.11 Form IX (ICP Serial Dilution) -

NOTE: Se.nal dilution a.nalys:l.s is required only
' for initial concentrations equal to or
greater than 10 x IDL.

2.1.9.11.1 Was Serial Dilution analysis performed for:
each 20 samples? [ ]

each matrix type? L ]

éach concentration range (i.e. low, med.)? L ]
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curphance (Total Revxew bergamcs)

A.1.9.11.2

A.1.9.11.3

A.1.9.11.4

- XES o N/

ACTION: If no for any of the above, flag all positive
' data greater than or equal to 10xIDLs as
estimated (J) for which Serial Dilution Ana.lys:.s
was not performed, and summarize the deficiency
mt‘hem:eport.

'Was field blank(s) used for serial D:Llutlcn Analysis? [ ]

ACTION: If yes, flag all associated data > 10 x IDL
as estimated (J).

;m: Serial dilution analysis should be performed

on a field blank when it is the only agueous
sample in SIG.

Are results outside control limit flagged with an "E"
on Form I's ard Form IX when initial concentration on
Form IX is equal to 50 times IDL or greater. [

ACTION: If no, write in the contract-problem/non-
A compliance section of the "Data Assessment
Narrative".

Circle all values on Data Sumary Sheet that are outside
control limit for initial concentrations equal to or greater
than 10 x IDLs only. Are any $ difference values:

> 10%"

> 100%?

ACTION: Flag as estimated (J) all associated sample
results equal to or greater than 10xIDIs for
which percent difference is greater than 10%
but less than 100%. Reject (red-line) all
associated sample results equal to or greater
than 10xIDIs for which PD is greater than or

equal to 100%.
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Campliance (Total Review: - Inorganics)

| - 5T SR 7/
A.1.9.12  Purnace Atomic Absorbtion (AA) OC Analysis

A 1 9 L2.1 ‘Are duphate injections present in furnace raw data
P _ (except during full Method of Standard Addition) for

each sample analyzed by GFAA? | )

ACTION: If no, reject the data on Form I's for which
dupllc:ate injections were not performed.

.A..1.9_.L 2 Do the duplicate J.njectlm readings agree within 20%
- Relative Standard Deviation (RSD) or Coefficient of
Variation (CV) for concentration greater than CRDL? [ -

___. Was a dilution analyzed for sample with post digestion ,

spike recovery less than 40%? ] o
~ ACTION: If no for any of the above, flag all the
. associated data as estimated (J).

‘9.12‘.3 ‘Is *post digestion spike recovery less than 10% or
‘ greater than 150% for any result? o ]
" ACTION: If yes, reject (red-line) the affected data if

recovery is <10%; reject data not flagged with
wU" if spike recovery is >150%.

NOTE: Reject the data only if the affected sample was
not subseguently analyzed by Method of Standard
Addition.

A.1.9.13 Form VITI (Method of Standard Addition Results)

A.1.9.13.1 Present? L] —_— e

If no, is any Form I result coded with "S" or a "+"? - 3
ACTION: If yes, write reguest on Telephane Record 1og
and contact laboratory for submittal of Form VIII.

*Postdlgestlon spike is not required on the pre—digestion spiked sample when predigestion
spike recovery is wlthm control limits of 75-125% or when SR>4xSA.
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A.1.9.13.2 Is coefficient of coirelation for MSA less than 0.990 for ’ ’
any sanple" o _ ) - [

m: If yes, reject (red-line) affected data.

,A19133Was*lmrequz.redforanysanplemtmtperfomed° - | D
Is coefficient of correlation for MSA less than 0.995? - L]
Are MSA calculations outside the linear range of the

—~ " calibration curve generated at t'.he beginning of the »

analytlcz.l nun? _ - ]

ACTION: 1If yes for any of the above, flag all
R the associated data as stmatad (I

A.1.971374 Was proper quantitation procedure followed correctly

ascutlmedmtheSGJmpageE—lGﬂm.\gh E-177? [ ]
‘ A oN: If m,mteexceptlmmﬂercartmctprdalan/
non-campliance of data assessment narrative,

Or prepare a separate list.

A.1.9.14 Dpissclved/Total or Ino ic/Total Anal

A.1.9.14.1 Were any analyses performed for dissolved as well as
total analytes on the same sample(s). - [ ]

Were any analyses performed for inorganic as well as total
(organic + inorganic) analytes on the same sample(s)? - L]

NIE: 1. If yes, prepare a list catparmg differences
between all dissolved (or inorganic) and
total analytes. Campute the differences as
a2 percent of the total analyte only when
dissolved concentration is greater than CRDL
as well as total concentration.

2. Apply the following questions only if in-
organic (or dissolved ) results are (i) above
CRDL, and (ii) greater than total constituents.

3. At least ane preparation blank, ICS, and ICS
should be analyzed in each analytica.l run.

.AisnotrequiraionHSardprep. blark.



STANDARD OPERATING PROCEIURE

>

Contract laboratory Program
Apperdix A.l: Data Assessment - Contract

I““e: Evaluation of Metals Data for the
Campliance (Total Review - Inorgamcs)

Page 23 of 35
Date: Oct. 1989

" Number: = HW-2

Revision: 9

A.1.9.14.2 Is the concentration of any dissolved (or inorganic)
aralytegreate.rthanxtstotalcunem:atlmby
more than 10%?

519143Isﬂmecmcentntlmofanydlsso1ved (orinorgamc)
. analyte greater than its total concentration by
more than 50%? '

m: If more ﬂxan 10%, flag both dissolved (or

inorganic) and tabal values as estimated (J).'

if more than 50%, reject (red-line) the data
~ for both values.

A.1.9.15 mmzto]:x
A1915lArealltheFomIthmxghFomelabeledw:.th.

laboratory name? -

| Case/SAS mumber?
‘ - EPA sample No.?
SDG No.?
Contract No.?
Correct units?
Matrix?

ACTION: Ifmforanyoftheabcve, note under

contract prcblem/non—carpl:.ance section
of the "Data Assessment Narrative".

- XBS g .S N/A

EEEE[EE
|
|
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Fvaluation of Metals Data for the ' Date: Oct. 198S

Hw-2
9

IES

A.1.9.15.2 Do any carp.:tatlcn/m:scrlptlm errors excead 10% of
_reported values on Forms I-IX for: ;

_ (NOTE: Check all forms against raw data.)
(a) all analytes analyzed by ICP?

No

N/

(b) all analytes analyzed by GFAA?
(c) all analytes analyzed by AA Flame? __
(d) Mercury? . . . . o .
(e) Cyanide? —

___ACTION: 1If yes, prepare Telephone log, contact

laboratory for corrected data and
correct errors with red pencil and
initial.

A.1.9.16 Form I (Field Blank) =

" Circle all field blank values on Data Summary Sheset
that are greater than CRDL, 2 x IDL when IDL > GRDL
or 5xIDL when 5xIDL < CRDL.

Do concentrations of field blank(s) fall below ERDL.
(or 2 x IDL when IDL > CRDL) for all parameters of
associated aqueous and soil samples? [ ]

Do concentrations of field blank(s) fall below :
5xIDL when 5xIDL < CRDL ? _ [ ]

If no, was field blank value already rejected due to
other QC criteria? ]

ACTION: If no, reject (except field blank results)
all associated positive sample data less
than or equal to five times the field blank

value.
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e v e e . - .- . ﬁ &
 A.1.9.17 Jorm XI, XTI, XTII (Quarterly Verificatien of Instrumental
A.1.9.17.1 Is quarterly ve.rifi_catim report present for:
| Instrument Detection Limits? 3
ICP Interelement Correction Factors? Ly
R . . ICP Linear Ranges? 3

ST A 'crzon{ If no, contact DEO of the lab.

_.A.1.9.17,2 Form XI (Instnument Detection Limits) - (Note: IDL is not
“required for Cyanide.)

| ~ , AreIDLs present for: - all the analytes? [ L
D e e Lol _ - - all the . l t 37 [ ] o
For both AA and ICP when both are used for same
analyte? [ -

‘ACTION: If no for any of the above, prepare
Telephone Record Log and contact
laboratory.

Is IDL greater than CRDL for any analyte? . —_ )

If yes, is the concentration on Form I of the sample
analyzed on the instrument whose IDL exceeds CRDL,
greater than 5 x IDL? . .

ACTION: If no, flag as estimated all values
less than five times IDL of the instrument

wvhose IDL exceeds CRDL.
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A1.5.17.3 Form XIT (Lirear Fanges) -~ - -
Wasanysanplemlth;ghe:thanmgulmrnrge

A.1.9.18

of ICP by more than 10%?

Wasanysa:rpler&mltmgherﬂnnthehigrst
calibration stardard for non-ICP parameters? -

Ifyesforarwoftheabcve,uasthe

sample diluted to,d:tainﬂ;er&mltmr‘orml.
ACTION: If no, flagﬂ‘xersultreportedmr‘orml

‘as estimated (J)

Percent Solids of Bediments

Is soil content in sediment(s) less than 50%?

ACTION: If yes, qualify as estimated all data
not previously rejected or flagged due

to other QC criteria.

- ]
—_— L
L —_ —
_ L
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27 of 35

Oct. 1989

Number: Hw-2
Revision: 9

g U site
Contractor Reviewer

2.2.1  The case description and exceptions, if any, are noted below wlth raascn(s)

T ~for rejection or qualification as estimated value(s) J.




*

STANDARD OPERATING PROCEIURE Pge 28 of 35

iri-le: PBvaluation of Metals Data for the - Ewte: Oct. 1989

Contract laboratory Program Hamber: HWw-2
Apperdix A.2: Data Assessment Narrative Bevision: 9

A.2.T (continuation)




' STANDARD OPERATING PROCEDURE  Page 29 of 35

L3

iaatle: Evaluation of Metals Data for‘the- - pmte: Oct. 1989
’ Contract lLaboratory Program Number: Hw-2
Appendix A.2: Data Assessment Narrative Revision: 9
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;&ntract—Problens/Non—Cmpl iance

MMB Reviewer: Date:
Signature -

Contract,dr Reviewer: N . Date:

‘ Signature ‘ :
Verified by: ' Date:
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Apperdix A.3: Contract Non—Conmpliance Revision: 9
(SO Report) ’

CONTRACT NON-COMPLIANCE
(S0 REFORT)

Regional Review of tkbaft:mlled Hazardous Waste
Site Contract laboratory Data Package

CASE No.

he hardcopied (laboratory name)
norganic data package received at Regian II has been reviewed and the quality assurance and
serformance data summarized. The data reviewed included:

M Sample No.:

nc. & Matrix:

Yntract No. WAS7-K025,K026,K027 (SOW787) requires that specific analytical work be done and
‘hat associated reports be provided by the contractor to the Regions, EMSI~IV, and SMO. The
;amlaltermusedtodetermmﬂ)eperformmnembasedmmaammtlmof.

- Data Campleteness - Duplicate Analysis Results

- Matrix Spike Results - Blank Analysis Results

- Calibratian Standards Results - MSA Results

‘tems of non-campliance with the above contract are described below.

'rarments:

. ﬁeviewe.r's Initial i ’ Date
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Apperdix A.4: Mailing List for Data Reviewers Revision: 9
EONOILDG LIST FOR DRD EEVINRERS
1. USEPA Region I (ESD) 2. USEFA Ragion II (ESD)

11.

13.

(617) B861-4312

Cr, M, MA, MH, RI, VT

CAA, Resouxrce Analysts, York,
E3I, Skimner, TR

USEPA Region III (CRL) v 4.
839 Bestgate Road

Amapolis, MD 21401

Chuck Sards

(301) 266-5180

DE, MD, PA, VA, W, IC

Centec, Hitman, JIC, MACK, VERSAR,
ITAS, Weston, MMES, EA Engineering
Subject Tech., Key PA

USEPA Regicn Vv (ESD) 6.
536 South Clark Street.

Ternth Floor, CRL

Chicago, IL 60805

Pat Churilla

312-353-9087

IL, IN, MI, MN, CH, W1

NLE, TAI/ERG

USEPA Region VII labocratory .

25 Punston Road

Kansas City, K5 66115

Debra Morey

(913) 236-3881

10, K5, NB, MO

Wilson, Kansas City Scientific
Enterprises, Eagle Pitcher

USEPA Region IX (ESD) 10.

San Francisco, CA 94105

Kent Ki i

(415) 974-0924

Az, CA, HOI, NV, American Samoa,
Guam Trust Territories of Pecitic
Islards, Wake Island

ALl, CAL Weston, S-Q.\bﬁ IT-CA,

Vegas

Carla Dempsey - ($-230) 12.
USEPA
405 "M Street, S.W.
] . DC 20460
FTS 2382-5746
Sample Management Office
Viar and Company
P.O. BOX 818

Aleszxria, VA 22313

Woodoridge Averne

Pliscn, New Jersey 08837

lisa Gatton Vidulich

(201) 321-6676

X, Y, RR, I

Carurry, Chemtach, US Test, Nanco,
ZIC, Gadson, BS, Galson, IQM

USEFA Region IV (ESD)
Analytical Support Branch
College Station Road
Athens, GA 30613

USEFA Region VI (ESD)
Morterey Park Plaza, Bldg. €
6508 Horrwood Drive

(713) 953-3425

AR, 1A, WM, TX, &K

AN, RADIAN, SPECS, EIS, Glochenm
Research, Inc., SFL Inc., SWRI, '
Allied, Key TX, EIRA

USEFA Ragion VIII I.abcrata:y

BOX 25366

Derrver Federal Cermter

lakewood, CO 80225

Bva Hoffman

(303) 2367371

0, ND, SO, UT, Wy, MI

AU, CMRI, RQL, Dmta Chem, Cenref

USEPA Region X laboratory

P.C. KOX 549

Manchester, WA 98353

Gerald Msth

{206) 442-0370

“' m, m' m

lauchs Testing labs, Century Testing
labs (For VOA Only), Weyerhsuser Co.
Columbia Testing, Silver Valley

Edvard Xantor

uSLrA

PsL-1V

944 E. Harmon Averne
EOX 93478

las Vegas, NV 89119
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Quality Control Data
APPENDIX A 5 ' SUMMARY OF INORGANICS QUALITY CONTROL DATA
LABORATORY: ~ : CASE NO. Sow NO. SAMPLE TYPE/SDG:
SITE/STUDY DESCRIPI.>N: SAMPLE NOS:

Field Blank

FIELD DUP. #'S: LAB DUP, #'S: —_ MATRIX SPIRE i
SERIAL DILUTION SAMPLE NO. COMPLETION DATE: REVIEWERS INITIALS: »
X1 1 11a I1B 111 v vV V1 Vil 1IX
Detection, Calib. Ver. CRDL Std| Calibration [P B| ICP I1CS|™ S{Lab Seri M
Para-| limits |[Field IR Ver. I R Blanks RL 2R It piDup{LCSIDil| e
weter| UG’L Blank | Continued | Continued [E A r §{RPY t
SRR Irdt 1 2 3 [Inie!FiniIndt 1 2 3 [P N|Init|Finlx kpPi&iZ R{Z D/ h

Al | 200

Sb 60

As 10

Ba 200

Be 5

Cd 5

Ca 5000

Cr 10

Co 50 )

Cu 25 1 f

Fe 100

Pb 5

Mg {5000

Mn 15

Hg 0.2

Ni 40

K 5000

Se 5

Ag 10

Na 5000

T1 10

v 50

Zn 20

CX 10 J
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STANDARD OPERATING PROCEILURE Page 34 of 35
Date: Oct. 1989
Number: B2
CLP Data Assessment Revision: 9
CLP DATA ASSESSMENT SUMMARY PORM (INORGANICS)
Case {:

Date:

Reviewer's Initials:

Lad Name:
Number of Samples:

Anslytes Rejected Due to Exceeding Reviev Criteris:*

ICP

Holding
Times

Prep
CalibrationiBlank

Field
Blank

Inter-
ferences

Spike
Recovery

Lab

Duplicates

Pield

Limits

Detection|

1cs

Serial
Dilution

Total
Anslytes

Reie

L

et

|

vfln-e AA

urnace AA

Mercury

Total

Other

Analytes Flagged as Estimated (J) Due to Exceeding Criteria Yor:*

icp

Flame AA

Furnsce AA

Mercury

Total

Other

|

Bote:

Asteris (*) Indicates additional exceedances of reviev criteria.

Sy

. 9
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Inorganic Analysis :

INORGANIC REGIONAL DATA ASSESSMENT Region

CASE NO. - STTE _

NO. OF SAMPLES/
IABCRATORY MATRIX
SDG# REVIEWER (IF NOT ESD)
SOW§__ v REVIEMER'S NAME
DFO: ACTION FYI COMPLETION DATE

PATA_ASSESSMENT SUIMMARY
IcP AR Hg CYANITE

1. HOLDING TIMES
2. CALTERATIONS
3. BLANKS
4. Ics
5. 1cs

6. DUPLICATE ANALYSIS
7. MATRIX SPIKE :

Msa
. SERIAL DITUTION
4 SrMPIE VERIFICATION
11. OBER QC :
12.  OVERALL ASSESSMENT
O = Data has no problems/or qualified due to minor prublems.
M = Data qualified due to major problems.
Z = Data unacceptable.
X = Problems, but do not affect data.

ACTION ITEMS:

.AREAS OF CONCERN:
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ritle: . Selecting Ground Water Well Construction Material Revision No. 0

Background

There is presently no definitive Agency policy for selecting appropriate well
casing materials at Superfund sites. Wells which are used for long-term (30
years) monitoring may appropriately fall under the draft RCRA guidance. The
Region I1 CERCLA QA manual (Appendix B = Project Officer's Checklist) reiterates
the policy that stainless steel will be used for well screens and casing if a
ratiopale is not provided for using an alternate material. This policy has been
misinterpreted to mean that stainless steel must be used at all sites.

Although significantly higher in cost than PVC and other materials, stainless steel
has several advantages over other well construction materials with regard to
effects on sample integrity. However, depending upon intended use of the well and
data, the type of aquifer and geoclogic formation the well penetrates, and the types
of contaminants present, stainless steel is not always warranted.

The relevant guestions to consider in selecting well materials are:

" l. What is the purpose of sampling ground water in the investigation and remediation

. of a given Superfund site?

a. Geohydrologic

® Determine di:ectién of ground vater movement, transmissivity, water
table, etc. These determinations are of physical parameters which
are not affected by well materials. ‘

b. Determine extent and degree of contamination o

® to assess characteristics and dimensions of pollutant plume (i.e.,
how far does the contaminant plume extend vertically and horizontally);

this measurement may be gross or refined.

® to evaluate effectiveness of a remedial action (are the original
concentrations decreasing) = this may alsoc be gross or refined.

® to evaluate potential health impacts or compare pollutant data to
standards (generally requires refined level of performance)..

2. What is the lifetime expectancy of a well?

a. for phase I ground water investigation, a well is expected to be useful
for 1 to 5 years with an upper limit of 10 years. (Most Remedial Investi-

. gations are completed within 2 years.)

b. It has been predicted that long term Operations and Maintenance to assess
performance of remedial action could range in many cases, from 20 to 30

Years or more.
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3. What type of aquifer will the well penetrate?

a. natural/pollution characteristics of an aquifer may cause detericration of
certain casing materials. Therefore, consideration should be given for
the corrosive nature of the medium or the contaminants present.

b. How much of the casing will contact ground water?
4. What are the known contaminants at the site?

a. the types and concentrations of known contaminants at the site are
of concern. .

b. the clear establishment of data objectives also will facilitate
casing material selection, i.e., how precise and accurate must
the data be to establish degree of confidence.

., References

There are several publications on the topic of potential impact well construction
materials may have on the ground water sample. A bibliography is attached
(Attachment C). In addition, a summary table comparing construction material
features is also attached (Attachment B). '

-

Recommended Procedure for Selecting Well Construction Materials

Regional Project Managers (RPM) are regquired to evaluate the following considerations
for selecting well casing materials:

- geohydrologic setting

- intended use of well

= intended use of data

- presence of known contaminants and concentrations
- other pertinent information

To facilitate the RPM's evaluation, Attachment A (Application of Selection Criteria
for Construction Materials of Ground Water Monitoring Wells and Summary Form) will
be implemented as standard operating procedure. The "Selection of Well Construction
Material Summary Form” will be completed before approval of the site Work Plan by the
‘ RPM and transmitted along with the QA Plan to the Environmental Services Division.

: -»
References (Attachment C) and the Summary Table on Comparison of Construction Materizl
Features (Attachment B) should be consulted where additional information is reguired.
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Application of Selection Criteria for Construction
Materials of Groundwater Monitoring Wells

Introduction

Within the context of these selection criteria, the following assumptions apply:

- Teflon is relatively inert to leaching, reacting, and absorbing/desorbing
contaminants. However, it is not recommended for most applications due to

Al IlallL3

its high coste.

~ 55 herein ﬁeans Stainless Steel 304 or 316.

- PVC herein means Polyvinyl Chloride casing and screens listed by the National

Sanitation Foundation (NSF).

‘ ~ CS berein means carbon steel, black iron pipe, and galvanized steel.

- Selection Procedure

The RPM is to undertake the following considerations in selecting well construction

materials by answering each question in sequence.

Considerations

1. How long is the well éxpected to produce data?
a-'less than S years

b. 5 to 30 years or more

2. What is the intended use of the well?
" a. determine flow direction and water table only?

b. determine extent and degree of contamination
as well as flow direction and water table?

Acceptable Materials®

see Consideration 2

88 316 if conditions unknown;
also see Considerationd if
applicable and conditions
are known

PVC oxr 88 or C8

see Consideration 3
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3. What is the intended use of the data and what detection level is desirable?

Intended Use _ _ Acceptable Materials*

a. investigative1. phase T sampling

desired detection level < 25 ppd PVC or 8S
<1l ppa PVC or SS
> 1 ppm : PVC or 8S or CS

b. health/risk assessment monitoring refined
monitoringz, phase II remedial action
effectiveness monitoring

desired detection level < 25 ppb 8s_
‘ <1l ppm PVC or SS
> 1l ppm ] PVC or 8S or CS

4. What are the known conditions at the site/sampling location?

Conditions Acceptable Materials

- organics concentration > 1 ppm SS or CS
~~chloride concentration > 1000 ppm PVC or SS 316
- €1000 ppm PVC oxr S5 304 or CS
- pR < 4.5 PVC or SS 316
> 4.5 PVC or 8S 304 or CS
~ inorganics concentration < 25 ppb : o PVC
T > 25 ppb PVC or SS

S. Are there other relevant considerations? (Refer to References and state
other considerations which must be addressed at this site/sampling location

on the summary form.)

*NOTE: Wwhere more than one material is acceptable, see Consideration 4 for
further selection

1. Investigative =~ a qualitative or gross estimation of contaminants and their
concentration level. P

2. Refined Monitoring = a guantitative assessment of contaminant concentration
with specified detection levels and specified levels of
precision and accuracy.
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. itle: SUMMARY PORM = Selection of Well Construction Material Rgvision No. O

Site Name:

Geologlic Setting: (Name aqﬁ:l,fers to be penetrated/screened; give approximate depth/length)

1.

2.

3.

4.

n. (describe on separate sheets and attach to form)

Material Selected

Screen Casing
Above W.T.* - Belov WeT.*

‘Intended Use of Data:

1. Geohydrologic Conditions Only

2. Long term monitoring (5 to 30 + yea.rl)

". Gross monitoring

8. investigative

b. phase I sampling

c¢. remedial action effectiveness

d. plume definition
4. Refined monitoring

4. health/risk

b. standards compliance

*. remedial action effectiveness

d. plume definition

¢. phase II sampling

'w.ﬁr; = Water Table

.Qom:urrences : WM Date:
‘ Date:

Supervisor:

Geohydrologist: Date:
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'SUMMARY TABLE
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NG FEATURES OF VARIOUS GROUND WATER WELL CONSTRUCTION MATERIALS



Criteria

Teflon

GROUND WATER MONITORING

Stainless Steel (304,316) .

SUMMARY CABLE

WELLS CONSTRUCTION MATERIALS FEATURES

PVC

Galvanized Steel

Carbon Steel

1. Leaching

None

Chromium or nickel leaching
after long exposure to very

corrosive (pH <4.5) conditions.
Type 316 preferred in pharma-
ceutical industry where exces-
sive metal contamination must

be advoided.

Residual vinyl chloride
monomey (RVCM) leaching
is < 2 ppb. Resldual
waxes and fatty aclds
and eaters may be coated
on PVC pipe and can be
leached Lf not cleaned.

Only NSP (National Sanita-
Foundation) listed PVC
pipe should be used which
is leach-tested {under
neutral pH with water) for
antimony, arsenic, barium,
cadmium, chromium, lead,
marcury, phenolic sub-
stances, RVCM, selenium,
and tin. NSP, PVC will
leach when in contact with
organics.

Solvent cementing is not
permitted due to release
of high concentrations
»100 ppb) of methylethyl
ketone (2-butanone)
methylbutyl ketone, .
cyclohexanone, tetrahydro-
furan, &-dimethyl for-
mamide.

Leaches iron,
manganegse and zinc
under all conditions
but especially
acldic.

Leaches iron,
manganese, copper,
zinc, cadmium,
cobalt, nickel,

and molybdenum
under all conditions
but especially
acidic.




Criteria

‘|Teflon

Btainless Steel (304,316)

PVC

Galvanized Steel

Carbon Steel

2. Chemical/

physical
interac-
tions w/
environ-
ment.

None

Corroded by hydrochloric and
nitric acids (SS-304) and high

chloride content (seawater)
greater than 1,000 ppm.

Reacts with aqueous
organic mixtures of
benzene, butyl alcohol,
carbon tetrachloride,
chlorobenzene, cresol,
methylene chloride,

naphtha, phenol, toluene,

trichloroethylene, xylenes

Exposure to ketones (ace-
tone), aldehydes acids,
amides, chlorinated
alkenes or alkanes cause
PVC degradation and/or
releasa of pipe ingredient
{organotina, CaC03l, clay,
7102, metallic oxides).

Slotted PVC exposes

large surface area of
PVC and thereby increases
risk of releasing com-
pounding ingredients.

Reaction with organics
increases the likelihood
of adsorption interaction
with medium. .

Same as carbon steel
after coating of
zinc is removed.

Reacts to form
oxides of iron
and manganese, as
wall as various
metal sulfides.
The iron oxides
are converted to
ferric hydroxide
{a colloidal gel)
vhich absorbas
organics. The
oxides can alter
metals and organic
concentratione
through dissolutlion
coprecipitation,
and chemlical
reactions.

Under reducing
conditions metallic
corrosion products
will be introduced
into ground water
samples.

Corrosion partic-
les accumulate

in a pile on the
bottom of the
well and are re~
sistant to purg-
ing efforts.




Criteria

Teflon

Stainless Steel (304,316)

PVC

Galvinized Steel

Carbon Steel

+« Corrosion
" resia-
tance

Does not
corrode.

316 is resistant to caustic/
basic solutions of hydroxides,
carbonates, and bicarbonates.
Type 306 resistant to sulfates

and sulfuric acid.

304 has low resistance to

hydrochloric and nictric acids,
metallic chlorides, and sea-~

water or high chloride
concentrations.

Non~corrosive, except in

organic or aqueous organic
media.

Greater resistance
to corrosion than
carbon steel. How-
ever, corrosion
occurs in media of
high chloride,
carbonate, and
nitrate with a pH
between 5 and 7.
Sulfur compounds,
organic compounds
and dissolved copper
can contribute to
rapid deterioration
under saturated
conditions. Galva-
nized pipe used in
wetlands and bog
environments show
high leaching of

-lzinc (10 ppm) into

media with a deter-
ioration of zinc
coating on pips.

Poor corrosion re-
sistance. High
humidity in moni-
toring wells causes
condensation of
water droplets which
leads to corrosion.
Water droplets carry
oxjdized particles
into ground water..
Sampling techniques
necesgsarily in-
volves scraping of
casing wall causing
corrosion particles
to be sloughed off
into ground water.

Corrosion is
accelerated in media
containing chloride,
carbonate, and
nitrates.

e Structu~
ral dura-
bility

High for
casing.
Screens
are struc
turally
unstable.

High tensile strength and
durability.
than #5 are recommended for
depths greater than 150 ft.

Schedules greater

Schedule 80 recommended
over schedule 40 at depths
greater than 150 ft. Can
be bent, cracked, or
warped in unstable geolo-
gic formations.

Good, except for
corrosive environ-~
ments, such as
chloride, carbonate
nitrate, and as
cited in #3.

Low durability due
to poor corrosion.
resistance.




Criteria

Teflon

Stainless Steel (304,316)

PVC

Galvinized Steel

Carbon Steel

5. Best
usage
condition

Only in
rare
occa=-
asions
due to
cost.

Good for refined monitoring and
long term worke. ‘

All except organic media.
Good for investigative
short term work and
plezometric measurements.

Should be used for
short-term moni-
toring and where a
neutral pH con-
dition exiatsa.

Good for gross
monitoring and
pinpointing
ground water
flow and routes

of transport.




ATTACEMENT C

BIBLIOGRAPHY

FOR

WELL CONSTRUCTION MATERIAL IN GROUND WATER MONITORING



(1)

(2)

(3)

(4)

(s)

(6)

(7)

(8)

(9)

(10)

{11)

Groundwater Technical Enforcement Guidance Document. Draft, March 21,
1985, Office of Solid Waste and Emergency Rasponse. USEPA.
washington, D.C.

Gibb, J.P., and M.J. Barcelona. May 1984. “Sampling for Organic
Contaminants in Ground Water®. Journal AWWA, pp.48-Sl.

Barcelona, M.J., J.P. Gibb, R.A. Miller, A Guide to the Selection of
Materials for Monitoring Well Construction and Ground Water S;ggling
EPA No. CR-B09966, August 1983.

Barcelona, M.J., J.A. Helfrich, and E.E. Garske. 1985. "Sampling Tubing
Effects on Ground Water Samples®. Analytical Chemistry, v. 57, p.460.

Boughton, R.L., and M.E. Berger. "Effects of Well-Casing Composition and
Sampling Method on Apparent Quality of Ground Water®, in Proceedings
of the Fourth National Symposium on Aquifer Restoration and Ground
Water Monitoring, May 23~25, 1984. NwwWa.

Miller, G.D., "Uptake and Release of Lead, Chromium, and Trace Level
Volatile Organics Exposed to Synthetic Well Casings®™, in Proceedings
of the Second National Symposium on Aquifer Restoration and Ground
Water Momitoring, Hay 1982. NWwWA.

Junk, G.A., B.J. Svec, R.D. Vick, and M. Avery. 1974. "Contamination
of Water by Synthetic Polymer Tubes®. . EST, v.8, 11, pp. 1100-1106.

Curran, C.M., and M.B. Tomson. 1982. "Leaching of Trace Organics into
Water from Five Common Plastics®. Rice University, Houston, Texas.
As cited in Barcelona, et.al. (1984).

Boettner, E.A. 1981. Organic and Organotin Compounds Leached from PVC
and CPVC Pipe. USEPA Report No. EPA 600/1-81-062 (NTIS PB82-108333).

washington, D.C.

Pettyjohn, W.A., W.J. Dunlap, R. Cosby, and J.W. Keeley. 1981.
*sampling Ground Water for Organic Contaminants®. Ground Water, v.l1l9,

PP 180-1890

Coock, P.C., and K.E. Bartz. 198&3. "Adsorption of Chlorinated
Methanes from Agueous Solution on Selected Plastic Adsorbents®.
Jour. AWWA. August, pp.423~426.



(13)

(14)

(1)

(16)

(17)

(18)

(19)

(20)

(21)

(22)

(23)

Sosebee, J.B., P.C. Geiszler, D.L. Winegardner, and C.R. Fisher. 1983.
"Contamination of Ground Water Samples with Polyvinyl Chloride
Adhesives and Polyvinyl Primer from Monitor Wells®™. Hazardous and
Industrial Solid Waste Testing: Second Symposium, Conway, R.A.,
Gulledge, W.P. Eds.; ASTM 805, pp. 38-50. «

Nacht, S.J. 1983. “"Monitoring Sampling Protocel Considerations™. Ground
Water Monitoring Review, September.

Ripaldo-lee, M.B. 1983. "Small vs. Large Diameter Monitoring Wells"™.
Ground Water Monitoring Review. Winter issus. .

sisk, S.W. 1981. NEIC Manual for Ground Water/Subsurface Investigations

at Hazardous Waste Sites. NEIC/EPA~330/9-81-002.

Wehrmann, A.H. 1983. "Monitoring Well Design and Construction”. Ground
Water Age, April. .

L]

Johnson, T.C. 1983. "A Comparison of Well Nests vs. Single-Well Complstions®.
Ground Water - Honitoring Review. Winter issue.

Scalf, M. R., J. F. McNabb, W. J. Dunlap, Re¢ L. Cosby, and J. Fryberger.
1981. Manual of Ground Water Sampling Procedures. NWWA/EPA Series.

Maslansky, S. P., Kraemer, C. A., Henningson, J. C. “An Evaluation
.of Nested Monitoring Well Systems”, from course notes of "Ground Water

Monitoring™ training program given by Robert S. Kerr, Research
Laboratory, Ada, Ok. _

williams, E.B. 1981. “Fundamental Concepts of Well Design". Ground Water,
v.19, 5, PP 527-542.

Fetter, C.W., Jr. 1983. "Potential Sources of Contamination in Ground
Water Monitoring®™. Ground Water Monitoring Review, Spring issue.

Johnson Division, Universal 0il Products. 1975. Ground Water and Wells.
st. Paul, Mn.

Murphy, R., and M. Gilbertson. 1985. “The Relationship Between the
Design of Welle and Sadfpling in Compliance Monitoring for Ground
Water Under RCRA™. USEPA. Presented at First Annual USEPA Symposium
on Solid Waste Testing and Quality Assurance, July 23 to 26, 1985,

Washington, D.C.



L4

(24) Nielson, D. 1985. Paper presented at the Bazpro ‘85 Conference, May 15
to 17, Baltimore, M4. , |

. (25) Schuller, R. M.l Je P. Gibb‘ .nd R. A. Griffin- 1981. .kcmndgd
Sampling Procedures for Monitoring wells®.

Ground Water Monitoring
Review. Spring issue, Pp. 4246, ; . .

_ (26) Penn, D., E. Cocozza, J. Isbiter, O. Braids, B. Yare, and P. Roux. 1977.
Procedures Manual for Ground water

Monitoring at Solid waste Dig sal
Facilities. USEPA. EPA/530/5W=611. .
M

(27) Gibb, J. M., R. Schuller, and R. Grifein.

Procedures for the Collection
of Representative Water Quality Data from Monitoring wells. Cooperative
Ground Water Report No, 7, Illinois :

State Water Survey and Geclogical
Survey, Champaign, Il. ‘ ‘

(28) Bumenick, M., L. Turk, and M. Colchin. 1980, "Methodology for Monitoring.
Ground Water at Uranium Solution Mines®. Ground Water, v. 18, pp. 262-273.

(29) schmiae, x. 1877. “Water inity Variations for Pumping Wells". Ground
| Water, v. 15, PP 131-137. .




	ATTACHMENT I
	ATTACHMENT II
	ATTACHMENT III
	ATTACHMENT IV
	ATTACHMENT V
	ATTACHMENT VI
	ATTACHMENT VII

