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DEPARTMENT OF HEALTH SERVICES

2151 BFRKELEY WAY
WKELEY. CA 94704

March 31, 1988

Commanding Officer

Naval Station Treasure Island
Building I (Code 70)

San Francisco, CA 94130-5000
(Attn.: Mr. Kam Tung)

Dear Mr. Tung:
DRAFT QUALITY ASSURANCE PROJECT PLAN - HUNTERS POINT ANNEX
We have reviewed the above draft document dated January 1988.

It should be noted that the Department's Remedial Action Order
does not identify the Quality Assurance Project Plan (QAPP) as
one of the required submittals. However, from the content of
this draft document, it is our interpretation that the Navy
intends to satisfy the requirement of a Quality Assurance/Quality
Control Plan in a two-step process: a QAPP describing the.
standard operating procedure and overall data quality goals
followed by workplans containing site specific sampling plans and
any additional site specific QA/QC procedures. The Department
has no objection to this approach as long as all necessary QA/QC
goals and procedures are clearly identified prior to the
implementation of sampling plans. -

Enclosed are our comments regarding the draft QAPP. These
comments should be addressed in a revised document before the
Department can approve the plan. Pursuant to Section 6.9(b) of
the Remadial Action Order, please revise the QAPP by April 23,
1988.

If you have any questions, please contact Chein Kao of this
office at (415) 540-3052.

Sincerely,

Wé;&/?: o
Howard K. Hatayama, Chief
Site Mitigation Unit
North Coast California Section
Toxic Substances Control Division

Enclosures

cc: See Next Page
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DHS COMMENRTS ON LUALITY ASSURANCE PROJECT PLAN
HUNTERS POINT ANNEX

Yims

At the bottom of the title page, provisions must be made for the
signatures of approving personnel. 2As a minimum, the QAPP must
be approved by the following:

1. Organization's Project Manager -
2. Organization's responsible QA Official

3. Funding Organlzatlon s Project Officer ,

4. Funding Crganizaticn's Quality Assurance OFflcer-”

Section 1

The document stresses the need of flexibility to accommodate site
specific conditions. The Department feels that one of the
objectives of Quality Assurance Project Plan (QAPP) is to develop
standard operating procedures in order to assure consistent data
quality. We recognize some field conditions may require certain
addition or modification of SOPs and will review them on a case
by case basis. However, within the context of QAPP, guidance
document (QAMS 005/80) clearly indicates the procedures developed
in the QAPP should be concise and definitive to achieve data
quality goals. :

Section 4

1. EPA has found their Certified Lab Program to be 80-85
percent complete on a nationwide basis. The goal of 100%
completeness seems unrealistic. A definitive goal of

completeness will have to be established prior to the
implementation of a sampling plan.

2. Representativeness 1is mostly concerned with the proper
design of the sampling progran. The rationale used to
determine sampling locations must be explicitly explained.

3. Mg/l should be changed to ug/l for ppb.

Section 5.2.2. Electromagnetic and Resistivity Surveys

Page 5-3: The type of resistivity survey to be conducted
needs to be specified (e.qg. Schlumberger, Dipole-
Dipole).

Section 5.2.3. Seismic Survevs

Page 5-3: In order to improve shallow subsurface data, for
any seismic profile equal to or greater than 200 feet
in length, in addition to the end shots, an additional shot
should also be taken at the center of the spread.
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5-41-FF  explosives are used in the seismic survey, all
shots will be conducted by a licensed blaster, and the
1 procedure will be thoroughly dJocumented in the
site Health anc Safetj Plan,

‘Section 5. 2.,. Yacne:lc Su*veys'

Page»s-S: To reduce _the possibility of erroneous measure-
ments due to interference by nearby AC powver sources,
field personnel should take at 1least two readlngs at

--each survey point, in order to ensure - instrument
precision. : Ce

Since the proton-precession magnetometer measures the
total magnetic field, the instrument cannot be wused to
determine horizontal magnetic gradients. The
contractor should specify the instrument they will wuse
to measure horizontal gradients in this section.

Section 5.2.5. Geophysical Test Survevs

Page 5-6: The type of DC resistivity soundings to be
performed prlor to the other geophysical surveys needs to be
spec1f1ed in this section.

Section 5.3. Soil Gas Survey

1. Details on the actual methods for sampling and analysis of
ambient air, soil gas, and quality assurance/control (QA/QC)
samples should be provided. Protocols for Air Quallty
Sampling and Soil Gas Well and Probe Sampling contained in
Sections 10.3 and 10.4 are insufficient to properly review
this investigatory technique.

2. Section 5.3 states that 1 to 2 liters of scil gas will be
pumped from each well to flush (purge) the probe. Section
10.4 states that 2 probe volumes will be purged from the
probe. This discrepancy must be clarified. Two to three
probe volumes would be more appropriate. '

3. Sources for "organic-free blank samples" must be specified.

4. Identities and the rationale for the selection of "target
analytes" to be analyzed for must be provided.

5. Soil gas mnonitoring is a qualitative, not a quantitative
procedure, used to "rapidly evaluate the areal extent of
chemical contamination...".
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More detailed qualification should be identified for the term
"gualified field technician®.

Section 6.1. Drilling Methols

Page 6~1: The objective of performing borings at Hunters .Point

Annex is to 1) obtain, - to the best extent pocssible,
representative records of lithology and hydrogeology, and 2)

install monitoring wells to  locate and define -areas- of -

contaminated ground water. For these reascns, the use of
flight augers and direct mud-rotary drilling methods cannot
be approved. Additional justification for this action is as
follows: .

1. Neither flight augers nor mud rotary methods can
supply lithologic data of sufficient quality to
satisfy our requirements. Both flight auger and
mud rotary drilling yield highly disturbed samples
that can only be approximately 1located within the
borehole.

2. In nmnmud-rotary  nmethods, a) contaminants can. be
circulated with the drilling fluid, b) drilling fluid
mixes with the formation water and permeates into the
formation, c¢) 1little information on the locations of
water-bearing strata can be gathered during drilling
and d) drilling fluids can interfere with the results
of chemical analyses.

Since hollow-sten auger (HSA) borings have been
successfully completed in unconsolidated sediments as
deep as 300 feet, and since this method 1is ideally
suited for undisturbed sanmpling, HSA boring with
continuous coring should be the method of choice. An
acceptable second choice would be dual wall reverse-
circulation drilling (using air as the drilling £fluid),

but only under the following conditions: 1) HSAs
cannot be succesfully used for well completion, due to
heavzng sediments entering the stem; 2) the borehole

is a deep pilot boring that will extend to unweathered
bedrock and the hole will also be logged using
down-hole geophysics.

Should reverse-circulation drilling be necessary, the
use of water or mud as a drilling fluid is only
warranted if the hole cannot be kept open using other
methods and the hole will be logged wusing down-hole
geophysics. In this case, the Contractor should submit
a sample of the drilling mud for chemical analysis, to check
for possible interference with soil and ground water
analyses.
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section 6.3, 6.5, 6.5.1, 6.5.2

Only a geologist should be 2llowed to log the bore holes, cores
or drill cuttings. The identification/interpretation of the
matarials. observed is: - the responsibility of . a registered

zeologist. Geologic logging may be done by an unreglstered
geclegist, but then only when under the direct supervision of a
regzstered geologist.

Sectlon 6.4. Borehole Geophvs1cs

Page 6-31 Fér revery borlng that will be ééophysicaliy
"logged, a caliper log should also be run.

Section 6.5.1. Single-Casing Wells

1. Copies of unedited field logs shall be sent to the Navy and
the regulatory agencies within 7 calendar days after the
completion of the monitoring well or completion of the
boring if it is not completed as a monitoring well.
"Interpretive” or "report-ready" logs have their place in
finished reports but are not acceptable for technical
review.

2. Surveyed elevations of +the measuring points of the
monitering wells shall be submitted to the Navy and the
regulatory agencies within 7 <calendar days after the
completion of the particular phase of the survey.

3. Well design, construction and material selection in the
California Site Mitigation Decision Tree process should be
considered.

4. Hollow stem auger holes shall be a minimum 8 inches in

diameter when using a 4 inch casing. It is necessary to
provide a 2 to 3 inch annulus between the casing and the
bore hole wall to allow access of a tremie pipe, measuring
tape and to prevent bridging of filter pack material or
bentonite pallets.

Section 6.5.1 and 6.5.2

1. only flush-threaded casing is allowed.

2. Casing manufacturer's markings are to be of a non-toxic
material that is to be removed during the pre-construction
cleaning.

3. The filter pack shall be designed based on the texture of

the formation material to be stabilized; the slot size of
the screen is to be selected based on the texture of the
filter pack material.
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All materials used to advance the bore hole, construct the
monitoring well and develop the well shall be cleaned prior
to use and protected from the time it is cleaned until tre
time it is placed in the hcle, :

Screen lengths should not exceed 5 feet except where
necessary to span the expected range of the water table
fluctuation. The goal of monitoring is to acquire .water
quality data at in situ concentrations and to acquire it at
discrete depth intervals and to acquire depth-discrete
piezometric data. Long screen wells are an expediency that
no one can afford; they act to dilute the contaminants by
allowing water from many levels into the casing and also are
vertical pathways for those contaminants.

It is important to specify a time lag after the bentonite
pellets have been placed above the filter pack. Using fresh
water it may take almost an hour for the pellets to swell
enough to seal off the annulus and prevent downward leakage
of the grcut from the next step in the well construction.
Pellets placed below the water table should be 0.5 inch
diameter. Formation waters that are saline or brackish may
take even longer to cause the pellets to swell. Bentonite
placed above the water table should be crushed material,. not
pellets.

Page 6-7: The bentonite pellet seal should be at least
three feet thick. If the seal will be placed below the
water table, the seal will be checked for bridging, and any
bridges will be broken with a weighted tape, tremie pipe or
other similar device.

After 24 hours, check for grout shrinkage around the casing
at the surface; £fill in where needed.

The ground water level measuring point shall be clearly
marked on each ca51ng or protective cover.

The well numbers shall be clearly marked on each casing, cap
and on the outside of the protective cover. \

Section 6.6. Well Development

1.

Page 6-10: Swabbing has been known to cause significant
damage to monitoring wells and the surrounding filter
pack. Therefore, swabbing is not a recommended method
of well development.

Well development through narrow slots is best done by ﬁse of
a vented surge block.
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Section Vfw”'

2.

General Comments on Sanrpling Procedures:

- QAMS- “005/80 states - that . for - each majof measurement

parameter, that the G APP sno”Wd include a "description of
technique or guidelines used to select sampling sites".
This description has not been provided in the QAPP. This
description of techniques or Ystrategies™ -is particularly
important 1when attempting to determine the spatial

- distribution of contaminants at a site. It is not necessary -

to establish where samples are to be taken in the QAPP, but
it 1is necessary to discuss the strategy for locatlng
sampling "points" and the rationale for the selected
strategy. If one is looking for evidence of contamination,
a different strategy will be used than one for determlnlng
the average concentration and quantity of a contaminant in a
volume of soil. Also, the sampling strategy will depend on
the properties of the contaminant, the nature of contaminant
release and dispersal, and what is known about the physical
and chemical features of the- medium to be sampled.
Knowledge of the physical environment will be based upon
data obtained during surface geophysical investigations,
visual evidence of possible contamination, and research of
past site activities. :

The distinction between surface and subsurface sampling is
not altogether clear. It would be better to differentiate
between sampling for the purpose of describing soil physical
properties and sampling for the purpose of estimating the
concentrations of contaminants.

Section 7.1. Surface Scil Sampling

Hand trowels are not the best tool for obtaining surface
soil samples 1in that (1) sample volumes are typically
inadequate, (2) the dimensions of the sampling unit (depth
and diameter) are not easily determined, and (3) the soil
may be too hard to penetrate to an appropriate sampling
depth. It would be preferable to use stainless steel liner
tube sampler for organic volatile samples. Stainless steel
trowels could be used for most metals and inorganic
analyses. A bucket auger may be appropriate if it is not
required to obtain undisturbed soil samples. Procedures for
breaking through concrete or asphalt surfaces also need to be
briefly discussed.
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Collectlng lithclogic sazples frcm the cuttings on a2 hollow
stem auger rig is a poor method cf obtaining samples. It is
very difficult to determine the particle size distributiom
of a sample take from cuttings because of mixing and also
the uncertainty cf the depth that the sample was collected.
Lithologic descriptions should be based on a downhole
sampling as needed (i.e., 5' intervals may not be

, suff1c1ent) '
’Where physically pOSSlble, undlsburbed soil samples should
be obtained from continuous cores or exposed soil faces and
should be analyzed for the following physical and chemical
properties where appropriate: bulk density, porosity,
percent silt (0.05 to 0.002 mm), percent clay (<.002 mm),
percent “soil moisture (volume/volume), pH, and percent
organic carbon (mass/mass). Soil properties to be described
in the field should include soil boundaries, soil color, and
other physical features that may be visually apparent. It
may not be necessary to determine all of the above mentioned
soil properties if it can be shown that they are not
necessary -to model the migration and the fate of
contaminants in soils. Soil classification according to the ASTM
system does not provide adequate information on soil properties
to make an assessment of the potential fate of contaminants 'in
soils and sediments. Details on sampling tecnnlques are provided
in Section 3.1.4.a of the California Site Mitigation Decision
Tree.

Section 8.0. Water Sampling Procedure

1. Section 8.1. Sampling Protocol -~ Label all containers
before each sampling round.

Add preservatives before each sampling round.

2. P8-1, bullet 5: 1In wells which run dry during purging, the
samples to be analyzed for volatile compounds should be
collected as soon as there is enough water in the well to
collect the samples.

bullet 6: Bailers should have an attachment on the bottom
(e.g., stopcock) which allow the sample to be decanted from
the bottom with minimum of aeration.

3. P8-2, bullet 1: An in-line filtration unit attached to the
discharge 1line of the bladder pump 1is preferred over
decanting samples into a separate filtration assembly.

4. P8~2, bullet 10: The time of purging (beglnnlng and end)
should also be noted. :
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‘Section 9f§:3'Water level Measurement Procedures.

Water level measurements shall be submitted to the Navy and the
regulatory agencies within 7 calendar days after the completlon

- of each round of water level measurements.

ectlon 10. Air Quality Monitoring Procedures.

l.

10.

There- iS» no mention of air sampling for. semi-volatile
organics. Semi-volatile organics should be sampled in vapor
phase -and trapped on particulates. A high wolume sampler
with backup absorbent can be used.

Detection limits for ARB/ADD L002 methods should be 1 ppb.

Air sampling form should 1nclude volumetric flow rate being
used and should have identification of sampling station.
The above comments also apply to integrated sample forms.
Anbient temperature and pressure should also be on forms.

The QAPP mentions tedlar bags' to collect ambient air
samples. If the bags are to be reused, there should be a
section on preparation, purification, storage, and handling

of the bags.

At least 10 percent of ambient air samples taken should be
collocated samples. Spiked tedlar bags should be taken into
the field to determine losses.

Air samples collected in tedlar bags should be analyzed
within 72 hours.

Prior to —collecting air samples on absorbents, the
breakthrough volume of various chemicals have to be
deternined in order to use the correct flow rate. There is
a mnminimum and maximum flow rate within which solid
absorbents can be used. .

If solid absorbents are used, EPA's method should be
preferred over NIOSH's.

The flow rate shall be calibrated using a flow meter
traceable .to NBS. >

Air samples collected on solid absorbents should be analyzed
within the time limit specified in EPA's "Compendium of
Methods for the Determination Toxin Organic Compounds in
Ambient Air". Solid absorbents not 1listed by EPA should
follow NIOSH methods.
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Section 11 Decontamination Procedures
P11-2, bullet 2:

Frequent equipment klanks should be collected. = Usually,
ecquipment for collecting zamples ccntaining metals is rinsed in
l:1 nitric- acid and that for samples containing organic
materials, such . as ©il and grease, is cleaned with a spectro-
scopic grade solvent such as isopropancl. These rinses are the
preferred decontamination method and if they are omitted, the
adequacy of the . alternate preocedures should be demonstrated with
frequent blanks.

Section 14.0. 2Analvtical Procedures

Not all of the labs listed here are certified by DHS to perform
all of the analytical procedures that will be required at the
site. Care should be taken to insure that analyses are requested
only from those 1labs that are certified for those particular
analyses. TMA/Norcal is the orily lab listed that is certified
for asbestos analysis.

Section 15.0. Data Reduction, Validation, and Reporting

1. Specific standard mathematical and/or statistical procedures
for data reduction should be identified and an example
should be given here. ’

2. Section 15.3. The following should be added to the
reporting requirements.

"o Presentation of all QC data (e.g. all blanks, internal
duplicates and RPD, spikes and percent recovery, field
duplicates and RPD) with related Calculations".

"o Any corrective actions".

Section 16. OQuality Control Checks

1. Section 16.1. Field QC Checks

There is no list showing "The matrix and analysis specific
description and frequency of field external QC samples" as
indicated in the text.

2. Section 16.2. The check standards used should preferably
obtained from a standard setting agency such as the EPA,
NBS, etc. If such standards are not available, then, a
second standard may be obtained from a different
manufacturer (or a different 1lot number of the same
manufacturer) . ’
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section 19" -

£y
- .

Section 19.1. If HLA will not eliminate data, then data
that do not meet certain QC performance standards should be

_’dentlfled’and rationale given for not eliminating the data.

It is stated that "sample recollection and analysis will
only be used in extreme -cases of QC problems". Please
define "extreme cases of QC problems". Sample recollection
and analysis should be done whenever it is necessary to

- achieve QA goals.

Duplicates. ield duplicates for analyses, except volatile

2.
organics, should be thoroughly mixed so that a homogenous
mixture results and duplicates should be taken from this
mixture.

3. Section 19.1.2. Duplicates. The statistical analysis .
should stop at the calculation of the RPD. The RPD for each
parameter should be compared to precision objectives in
Table 1.

4. Section 19.1.3. Spikes. The statistics analysis should
stop at calculation of percent recovery for each parameter.
The percent recovery for each parameter can then be compared
to accuracy objectives in Table 1.

5. Pg 19-5. Since a general percent recovery limit of 75% to
125% has been set for spike recoveries a similar general
precision limit should be set as a precision measure for the
duplicates.

6. QC charts should be plotted to see if data are within
acceptable limits.

7. Pg 20-1. If QC criteria (precision and accuracy) specified
are not met, then these samples should be subjected to
corrective action.

Table 1

1. Precision goals of 50% or greater set for some analytes are
too wide. We suggest, at maximum, 40% for VOC and 20% for
all others.

2. Quality Assurance goals in the table must be clearly

distinguished from actual QC criteria. The certified
laboratories listed in page 14-1, should have QC criteria
based on actual data for laboratory measurements. These QC
criteria should be used to implement corrective action when
necessary.
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RPD ““ghould be reported ~for base/neutral/acid organics

3‘

(semi=volatiles) and pesticides/PCBs in air, and the sources
for this data shoulid bs given.

4. Table II should read "Acceptahle Percent Reccvery"' nct
Acceptable RPD. Percent recovery should be reported for
semi-volatiles and pesticides/PCBs in air, and the sources
for this data should be giwven. : .

5. Analeis of Surrogates. This tablé should also read

—- - "Acceptable Percent Recovery" not acceptable RPD.

Table 2

1. Analytical methods for semi-volatiles and pesticides/PCBs in

: air should be identified.

2. Reference 7, provided for TPH analysis, is incorrect. as
far as can be determined, the document referenced,
"Recommended Methods of Analysis for the Organic Compounds
Required for AB 1803" does not contain these methods. The
proper reference should be "Leaking Underground Fuel Tank
(LUFT) Field Manual". A copy of this document is enclosed
for your use (See Attachment a). :

3. Please specify the precisian and accuracy for the PQLs cited
in the table (see reference 2).

4. Reference methods for Anions/Cations should be EPA 300
series/200 series rather than EPA 200/300.

Table 3

1. Holding times for ailr samples should be listed.

2. VOC samples should be collected in special VOA vials that
can be purchased as certified clean.

3. Certified clean containers can be purchased for other

organic analyses or the container should be cleaned as
described below:

1) Thoroughly washed with nonphosphate detergent and hot
tap water.

2) Rinsed 3 times with tap water.

3) Rinsed with nitric acid (1:1).

4)  Rinsed 3 times with ASTM Type I water.

5) Rinsed with methylene chloride.

6) Oven dried.

7) Baked at 400 degrees C (when required).
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jCDntﬁinars for metals should be:

1) Thorcughly washed with nonphosphate de_ergeqt and hot
tap water:

2) Rinsed 3 times with tap -water.

3) Rinsed with nitric acid (1:1}.
4) Rinsed 3 times with ASTM Type I Water
5) Oven drled. '

From table 3, it appears that soil samples may be sent to

-the lab ‘in brass sleeves. - If this is the case, there should

be a written procedure describing how the "core" will be
handled in the lab. Special care in obtaining samples for
VOC analysis seems appropriate.



ATReHENT R

Oraft Method~
for
Total Petroleum Hydrocarbons
and

Total Organicheaa

K
D

Hzzerdous Materizls Laboratory
Celifcrniz Department of Health Services
2.81 Berkeley Way » ’
Berxeley, CA 94704
(415)5340-3003

rebruary, 1988

CALIFOSPIA
DEPARTHMENT OF WHEALTH
SERVACES

RECEIVED

The draft methods are reprcduced from: LEAKING UNDERGROUND
rUEZL TANK (LUFT) IELD MANUAL, California State Water
Resources Control Board, Division of Water Quality, December
:7, 1¢987. Complete copies of LUFT field manual are avzilable
from Ms. Diane Edwards at (916)324-2088. The draft methods
for Total Petroleum Eydrocarbons and Total Organic Lead may
Te replaced by future revisions.

Py
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lecazicn, end whe name oI the saxplar This Is Imparsant for
later recall or legal challenge

Soil Samples

a. Hydrocarbens: Soil samples collected Ircm a backhoe or from

the ground should be collec;ed in & thin-walled stainless

steel or mrass cyiindsr at least thres Inches long by omne

inch in diazeter chat has been prepared Dy the leboratory

doing the analysis* or the pro;ec* consultant. About one

inch of scil should be rezoved from the immedizte surface

area wnere the sazcle is to be taken end the cylinder then

pounded into the soil with a wooden mallet. No headspace

should be present in the cylinder once the sample is col-

lected. wnen the szzmple is collected, each end of the

cylinder should be covered with aluminum £foil and then

capped with & polvethylene 1id, taped, and labeled. Thue

sample should then be immediately placed in an ice chest
containing dry ice end kept frozen £for delivery to the
laboratory. Care should be taken throughout to avoid
contamination of both the inside and cutside of the cylinder
and its contents (1).

en at the laboratory until they

z should not exceed 14 days from
the tize cf collection. Frezen soil cores should be removed
from the cylinders by spot hea;ing the cylinder and immedi-
ately extruding the semple (or a portion of it). A portion
of the frozen sample should be removed and prepared for
analysis according to approved EPA methods.
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In situations where the s&sbove procedure is 1inappropriate,
i.e. semi-solid saxmples, glass vials (properly prepared by
contract laboratory or consultant) with Teflon seal and
screw cap should be used, and maintained at 4°C until
analysis.

b. Organolead: Tetraethyl/tetramethyl-lead are  volatile;

therefore, soil samples should be collected in cylinders and
frozen as described for volatile hydrocarbons above.
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Water samples should be collected in wvials or containers

specifically cesiored v prevent loss
ents Ivom the sooylel There vialu shaou
analytical laboratory, arnd prefer
conducting the onalySLS. IS pa
iner once Nt

a

T or.
headspace (bubbles), buts

s warmed for analysis.

Sarples sheould be placed in an ice chest maintained at &4¢C
with blue ice [z should te taken to prevent freezing of

the water &and bursting of the glass vial). A thermomster
s

hould be carried in each ice chest.

ce water: Grab szmples chould be collected in appro-
te glass containers supplied by the 1laboratory. The
e chiculd be collected In such & wmanner that zir bubbles
are not enctrapped. Semisclid semples should be collected
the same way. The collected samples should be refrigerated
(biue ice, 4°C) for transport and analyzed within 14 days of
collection.
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LIr D TIAT O s CoMTLET i
Anglvce moléimg Time Tor Soil

Zzmzene. tolusre. =oliaras Arzlyze =25 socn 2c pocsible

Total Petroleux Zvdrocar- Anazlyze as soorn as possible

bons, as gasolire (mzxinum 14 davs)

Tclal Petroleum Hvdrozar- Zxtrece wichin 14 days,

bons, as diesel analyze within 40 days

1/ Results frem szzples not meeting the listed holding times should
be consicdered zinizum velues. That is, the zctual concentration
is equal to or greater than the concentraticn determined after
the holding time hazs expired.

Recommended Analytical Methods

Recommended analytical procedures are summarized in Table 3-4. The

Department of Healtn Services may
has at least eguivalent dezection
the referenced methods.
phy/mass spectrometry (GC/M53)

zpprove
lipits,
For example,
system may be used instead of a gas

an alternate method which
precision, and accuracy as
a cyrogenic gas chromatogra--

chromatography (GC) system, provided the GC/MS system can produce data

which are equal or better
system in terms of detection limits,
identical sample matrix,.

Totel Fetroleux Hydrocarbens
total organic lead can be

Health Services (DHS) methods.

than data provided by

The investigator
laboratories to the procedures given in Table 3-4 and

the referenced GC

precision, and accuracy for an
ising from gesoline or diesel and
by the attached Department of

should alert the
supply the

laboratories with copies of the TPH and total organic lead methods, if

necessary.
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Detection Limits for LUFT Investigations

The detection limics
with the experience of
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DETECTION LIMITS FOR COMMOKLY ANALYZED FUEL PRODUCTS

Water Soil
Analyze g/l L E/Kg Method
Benzene 0.3 5 EPA 602, 8020
Toluene 0.3 5 EPA 602, 8020
Xylenes, total 0.6 15 EPA 602, 8020
Total Petroleum 500.0 10,000 . DHS: GC-FID
Bydrocarbons

Pecormmended DHS Analytical Methods
Total Petroleum Eydrocarbons (TPH) Analysis -- Gasoline and Diesel
1. Scope and Application

a. This method is for the determination of gasoline and diesel
in contaminated ground water, sludges, and soil.

b. This method is recommended for use by, or .under the super-

vision of, analysts experienced in the operation of GC and
in the interpretation of chromatograms. '
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C.

a.

e.

L.

£. Water oo meetzd, with comtentric ring cover, capzdle of
temperature contrcl. The bath should be used in a hood.

h. GC: srzlyzicel system completed with programmadle C
suitable Zor on-coluzn injection and all rszquired acces-
scries. Inzluding FID, column supplies, recorder, and gases.
4 Cate svstex for measuring peak ares is reccormended

1. GC coiuzn: 6 feet by 1/8 inch ID glass coluzn packed with
5% SP-21C02 on Supelcoport €0/80 nesh.

j. Detector: TFID.

k. Microsvringes: 10 pl, 100 ul, 200 ul. :

1. Erlenzeyer flask: Pyrex, 250 ml capacity with a screw cap.

m. Mechanical shaker,

Reagents

a. Stock ciesel standard solutions: Prepare & commercial
diesel standard in carbon disulfide. Place 9 ml of CSp into
a 10 nl1 glass-stoppered volumetric flask. Allow to stand
for 2 few rminutes. Weigh the flask to the nearest 0.1 mg.
Using a 100 11 syringe, immediately zdd an amount of diesel
to the flask, then reweigh. Be sure that the liquid falls
directly into the CSp without contacting the neck of the
flask. Dilute to volume, stopper, mix by inverting the
flask several times. Calculate the concentration in pg/ 1
froz the net gain in weight. Secondary working standards
can >e¢ prepared from the stock standards.

b. Stock gasoline standard solutions: Gasoline stock standards

can be prepared as above using commercial gasoline as
standard in dodecane.
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Collect the dried extrac: in K-D flask, fitted with a
10 =l concentrater tude and a three-ball Snyder column.
Wwash the e: lask and cthe sodium sulfate with =&
pertion of carpon cisulfide and collect it into the K-D

Tleask,

Add one or two clean boiling chiss and concentrate the
extract to 5 ml &s discussed in steps (8) and (9)
(page 63).

GC Conditions

The recommended GC column and operzting conditions are:

Column: 6 feet by 1/8 inch ID glass column packed with 5%
SP-2100 on Supelcoport, 60/80 mesh with nitrogen carrier gas
at 20 ml/minute flow rate. Column temperature is set at
40°C at the time of injection, hold for 4 minutes, and
programmed at 10°C/minute to a final temperature of 265°C
for 10 minutes.

Calibration

(L

Establish GC operating parameters &as specified in d.
above. By injecting secondary standards, adjust the
sensitivity of the analytical system for the analysis
of gasoline and diesel 1in envircnmental samples,
Detection 1limits £for the extraction method and the
headspace method are listed in Table 3-6 (page 61).
Calibrate the chomztographic system with the external
standard technique. At least three concentration
levels should be used for the preparation of the
calibration curve. One of the external. standards
should be at a concentration near, but above, the
method detection 1limic. The other standard should
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Determination of Orgznolead -- DHS Method

1.

]

Crganolead cczrounds constitute the largest single industrial
appliceticn ¢ orgenc-metallic chemiscry. Estimates indicate
that about 1,450 organolead compounds were known in 1568, and the

a
number has increased with synthesis cf eabcut 130 new compounds
each year. e widespread presence of toxie, wvolatile, 1lipo-
philic organolead cozpounds in the environment can lead to
serious public health effects and dzmage to the aquatic biota.
With che phasing out cf leaded fuels, substantial amounts of lead
compounds froz petroleum sludges are being discharged into waste
streaxms. <there 1s also evidence to suggest that the more toxic
organoleads such as tetramethyl-lead can be synthesized from lead
salts and simple chemical reagents in aqueous solutions.

Caution: Some organclead compounds &are volatile and toxic.
Process the sarples in a well-ventilated hood.

Scope

The method describes the determination of organolead compounds in
various types of hazardous material samples. In this method, a
rapid organic extraction technique is applied to separate the
organo Pb from a matrix with xylene, followed by reaction with 1%
Aliquat 336/MIBK on Iy solution. The extract is then analyzed by
a flame atomic absorption spectrophotometer. The detection limit
for organolead is 0.05 ppm as lead,

Reagents

3.1 (MIBX) methyl-isobutyl ketone (4-methyl-2-pentanone).
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5.5
5.6 Dilute 53 volume with KIBK and mix.

Standard and Zla ﬁk ‘Prasp aration’ ‘fﬁhgia#u\~ fg;f ‘@;Q;f R

Prepare appropriate working standards and blank frem ‘DO g/ml Pb-

standard.

.6.1 Add approximately 20 =l of xylene to 50 ml volumetrlc flask.

Pipet the correct amount of the 100 ug/ml Pb standard. into:

the flask to prepare the right standard
6.2 Add immediately 0.1 ml of I solution and mix well.
6.3 Add 5 ml of 1% Aliquat.BBG/MIBK and mix well.
6.4 Dilute to Qolume with MIBK and mix well.

6.5 Blank xylene/MIBK (40% xylene) should be treated as the
working standard solutions.

Analysis

7.1 Set up the AA according to the manufacturer’s instructions.
Use background correction to decrease broad band absorption
interference.

7.2 Aspirate H0 into the flame and adjust the acetylene flow to
8.5 1/min and the air flow to 25 1/min.

7.3 Aspirate MIBK containing 40% xylene into the flame.

7.4 Reduce the acetylene flow to about 4.8 1/min and make fine
adjustments in the acetylene flow to produce an even flame
with no yellow luminescence to obtain optimum conditions.

7.5 Aspirate into the flame blank, working standards, and sample
" to measure the azbsorbencies. Estimate the concentrations of
organolead in sample.

Calculations .

Solids:

100 rl 50 ml vg/l x F = pg/g organolead calculated
50g 20 ml 1000 ml/1 as Pb.

where F = dilution factor.

-68-



< EPA

Urnidmd Slates 2azm i3
E~mwranmentsl Provecton UL S Avesus
Agency Crame Fvha D08
CHAIN OF CUSTODY 8EZC=C
ha
PROJECT ISAMPLERS. Zareomw
+ N
3
LAB ® STATICKN {SATE [ TIME SAMPLE TYPE SSE I REMARKS
B e o o e EI
z i iz 1E 8 : (z
H » - ~ = »
REE ;
4 i | '
| | | |
; |
] L
| | o]
i i |
! | |
{
}
RELINQUISHED BY: 1sowan RECEIVED BY: 1Spmnmv DATE/TIME
RELINQUISKED BY: spwnw RECEIVED BY: 1spwnw DATE/TIME
RELINQUISHED BY: sonnew RECEIVED BY! Sonen-w DATE/TIME
RELINQUISHED BY: rsownew REC'VY'D BY MOBILE LAB FOR FIELD DATE/TIME
ANAL.: 1S preanei
DISPATCHED BY: Sgpenw DATE/TIME RECEIVED FOR LAB BY: rsemivw DATE/TIME

METHOD OF SHIPMENT:

Drsuibvbon: Onginal = Accompany Shpment
One Cooy - Survey Coordinaior Freid Files

U.S. EPA Chain of

Custody Form
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Table 3-7

A General Guidge for Collection of Field QC Samples (7)

on
i
o

Deccmyptrion and Furppse

Nugoer of 2 Zemnles

Trip cr Travel Blank A samle container filled in the i
'Mangazory for velatile laboratory with crgenic-free
rrsaryng) - witer ané carried unopened during 2.
tne samoling Trap. it swst be
preperec py the laboratory suppiving
ample contatners., -137%s useq vo

<
2
L)
©
n
hl

semple sez.

3

certify contaminZiior introcuced
rom the originatling Ladberetory.

he trip tlank remaing with the
coliected sammles and is snalyzed
aleng with the field samples to

cneck residua: contamination. - Trip
blanks are mandatory for volztile
hydrecarhon anaiysis. inwater. - .

e -N -t

oot 6

SNTLIC e consigered
where lerze numosrs of
sampist ere invoived.

Field Blank 4 samle container filled with 1. One fo- each team per t-ig
vivional) crganic-free water that is taken or
on tne field trip. 1t is opened
and exposed at the sampling site 2. One for each relevant

Blind Sample

to detect contamination from air
expcsure. The water sample may be
poured into appropriate containers

to simulate actual sammpling conditions.
Contaminatiof from air exposure can
very consicerable from site to site
tnerefore, the need for this sampie
should be evaluated relative .to the
sarpling situation. Reference
material (i.e., chemically defined
soil) can be used in lieu of organic-
free water as dictated by the sampling
needs.

A sample whose composition or source

is known to the submittee but not known
by the person logging in samples or the
analyst. It is submitted along with the
reguier field sample set. When both the
anticipated sample composition and the
blind status of the sample are not known
to the analyst, tne sample is called 2

a “couble blind” sample. A blind sample

sample tvpe or

One per cay 2t a single
site

The n2ed for field blenks
shoulc be made relative to
site spezific conditions
ang sampling requirements.

One per sampie set up t¢
10 sampies.

10-14 samples: 5 percent
blind sample analysis.:
>40 samples: reguirements
shoulg be based on the
neecs of the project.

is used to check analytical performance
and proficiency.

Field Duplicate A second field sample collected identically 1. The neec to collect
{optional except to and immediately after the first sample. duplicates is determined
required for volatile This provides a measure of analytical by project objectives.
snalysis (YOA) precision and second sample confirmetion.
It provides a means c¢f cetermining random 2. The nurmoer of sample
error when adequate numders of duplicates duplicates reguired is
are collected. Field duplicates may also determined Dy project
be collected as splits. Duplicates can objectives and QO
also serve as blind field samples. requirements.
Split Semp?e-li The ooal in obtaining splits is to \1. 10 percent
{optional) ' obtain subsamples® that do not differ .
significantly from each other or from 2. Nee¢ for these is determin

the original sample. These are used
to compare performance between/among
laboratories.

by project objectives.

LI

il Spitt sample collection hes critical limitations. See special instructions in the following section.

-72-



‘

D. B. Cohen, D. Gilmore, C. Fischer, and G. W. Zowes. 1583, VWater
Quality and Pesticides: Dizhloropropane (1,2-2) and 1,2-Dichloro-
propere (1,3-D). 3ze Prefezzts Report Ho. E3-ES8P California
State Water Resources Conirzc. Zccrd, Sacrazento, C4.

U. S. EPA. 1522, Test ¥ecthc:s for Evalusting Sclid Vaste; DHyS-”*

ical/Chemical Methods. 5W-84%. Second EZdition. Gifice of SOl’d Waste
and Emergency Response, U. S. ZIF4, Washingten, D.C. (& third edition
is available now, bur because ¢f extensive changes that were made,

U. S. EPA has not inco*porated zhe third edltxon lnto RCRA regulatmons
at thig time.) . L e : . R

U. S. EPA. 1982. Test Mezhcds for Organic Chemical Analysis of
Municipal and Industrial Wastewater. .EPA 600/4-82-057, U. S. EPa
Environmental Monitoring and Support Laboratory, Cincinnati, OH.

U. S. EPA. 1983. Methods for CThemical Analysis of Weter and Wastes.
EPA 600/4-79-020, Revised March 1983. U. S. EPA Environmental Moni-

~

toring laboratory, Cincinnati, 0#.

U. S. EPA. 1984. Guidelines Establishing Test Procedures for the
Analysis of Pollutants Under the Clean Water Act. Federal Register:
40 CFR, Part 136, Friday, October 26, 1984. Washington, D.C.

Department of Health Services. 1985, Recommended Methods of ApalySié
for the Organic Components Required for AB 1803, Fourth Edition.
Californiaz DHS Sanitation and Radiation Laboratory, Berkeley, CA.

«Fischer, C. 1986. Quality Assurance Management Guidelines for
Environme~tal Studies. Dreft Report. California State Water
Resources Control Board, Sacrazento, CA.

National Research Ccuncil. 1681. Prudent Practices for Handling

Hazardous Chemicals in Latoratories. Naticnal Acaedemy Press,
Washington, D.C.

274



