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To: Project File

From: M. R. Adams

Subject:

The procedures for field services provided by task/work orders ars approved

by westinghouse Hanford Company. Specific information regarding the service

is indicated below:
1.

a.

S:g?oval of Procedures for Field Services Procured by Task/Work
er

Work Title Including Operable Unit Desfgnation
1100-EM-1 QU Afr Quality Monitoring

Typs of Order:  ____ Task Order Task ¢
X Work Order Order # E0 932!

X statement of Work (check s present; do not
proceed if absent).

Performing Organization:

— Golder X PNL Kaiser Other

Parforming Personnel and Title:
Cliff Glantz - Task Leader

Approval Checklfist: (Attach 11st of each document supplied, date of
document, I0 # if available, and revision indication, {f avatlable).
X _ Equipment operating manuals, instructions or procedures

X__ Calibration instructions or procedures

X _ Calibration record during operation

X__ Equipment maintenance instructions or procedures

_X__ Equipment maintenance record during operation

N4A_ purchase records of parts or tools used spocificall¥ for operation
specified in Statement of Work attached to Work or Task Order

Safety precautions peculiar to equipment documented (Site safetly
precautions covered in Health and Safety Plan)

X Logbooks and/or notebooks for field data collection
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gt REA ALR (UALITY MONITORING PROTOCOLS AND PROCEDURES
INTRQDUCTION

This document prusents the pratocols and procedures for the air quaiity
monitoring to be conducted as part of the Remedial [nvestigation (R1) of three
waste sites located in the 1100-EM-1 Operasble Unit. The three waste sites
being examined are the Horn Rapids Landfill (located north of Horn Rapids
Road)}, the 1100-2 and 1100-3 «disposal pits (located near the center of the
1100 Area), and the battery acid pit (located southwest of the 1171 Building).
The ajr quality monitoring task calls for sampling at two or thres locations
near each waste site. There will be three sampiing events at each nonitoring
Tocation; air samples will be collectsa before, during, and after RI activities
are conducted at the site. Air quality data will be used in the planning and
implementation of CERCLA remedial actions for the 1100-EM-1 waste sites.

Because there is uncertainty as to the types and quantities of the vairious
waste products buried at the Horn Rapids Landfil) and the 1100-2 and 1100-3
disposal pits, a broad spectrum of air quality monitoring will be conducted
at these locations. This spectrum of monitoring will include examining for
airborne particulates, volatile organir compounds, and ssmivolatile organic
compounds (1), Because more information 1s available on the wastes disposed
of at the battery acid pit, monitoring at this site will concentrate on
detecting atmospheric emissions from the wastes that are known to be present.

This document is divided into sections that cover: sampling techniques and
instrumentation, sampler locations, criteria for initiating air quality

monitoring, experimental procedures (including instrument calibratio:} and
analysis, additional quality control procedures, and report findings.
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In this section, information is presented on the sampling techniquss and
instrumentation that will be employed for the sampling of airborne particulates,
volatile organic compounds, and semivolatile arganic compounds. A copy of

sich instruments operating manual will be retiined by the task leader.
Instrument calfbration procedures are reported in a later section of this

document.
Barticylates and Semivolatile Qrognic Compounds
A RTINS R M ol Yo v Saaslay*wi 1] be used to collect

airborne particulates and semivolatile organic compounds. [n this sampiing
system, a battery driven pump draws air through a filter sampler and a
polyurethane foam (PUF) plug cartridge. The pump uses a bypass blover motor
equipped with an independent cooling fan to sample at rates of up to 280 liters
per minute, Power will be provided using two rechargeable 12-volt hatteries
connected in series to provide & 24-volt power source. In this configuration
the instrument can operate at full power for over 4 hours.

In the PS-1 sampler, equipment i3 housed in an 18.75 x 18.75 x 52.5 inch
anodized aluminum shelter. [n the upper portion of the shelter, a dual-
chambered sampling module contains both the filter and PUF sampling devices.
Sampled air first moves through the upper chamber of the sampling module. In
this chamber, {ncoming air passes through a 4-inch diameter teflon filter
that collects airborne particulates. The instrument's range of operational
flow rates and the geometry of the housing favor the collection of particles
with diameters between 0.1 and 100 microns. A collection efficiency of 99%
is quoted for particles with a 0.3 micron diameter(2),

After passing through the filter, air enters the lower chamber of th: sampling
madule and passes through a 3-inch long, cylindrical glass cartridge containing
a PUF plug. The PUF adsorbs semivolatile organic compounds, organaciilorine
pesticides, and polychlorinated biphenyls (PCBs); sampling efficienc es are
provided in EPA Method 608(3)(4).

2
*Trademark of General Metal Works, Inc.
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A Towevolume sampling system will be used to sample volatile organic compounds
and asbestos. In this system, o SEEEERENEIRARINUEANNGOA Kin Sewp| 6r +
draws air through an asbestos filter and 4 Carbon Moleculer Sieve {(CNS)
cartridge. The PAS-3000 operates using & series of eight 1.28-volt rechargeable
nickel-cadmium batteries connected in series. The maximum flow rate through

the sampler 15 500 m] per minute. The sampler can operate for 6 to 10 hours
before the unit's batteries need to be replaced or recharged,

T R

Lra TR

The CM§ cartridge to be used in the PAS-3000 is a Model 300 Supelco Carbotrip.
Jed with three specialized adsorbents: y
REOOSENSE . BELIr” Glass wool plugs separate the
e po the ends of the cartridge. The (NS
curtridgo 1s smmcmy designed to efficiently adsorb and desorb al}
hydrocarbans Tisted {n EPA mathods TQ-l, T0+2, and 10-3(2), whether present
individually or in complex mixtures.

49 O

|

Several ajternative methods are available for sampling volatile organic
compounds. Two commonly used alternatives involve the use of a SWR polishud
canister{5)(6) and a UmEWRNEN)*$¥sorbent cartcidge. The SUMMA molectries
process is used to passivate the interior of a stainless stes! canister to
create an interior surface that is free of active adsorption sites. Samples
are collected by drawing air into & treated, evacuated canister. A pump and
mass flow controller may be used to slowly fill the canister over an extendec
period. Tenax GC is an adsorbent that traps volatile organic compounds. A
stainless stee] tube (similar to the cartridge used in the CMS) is fi)led
with the Tenax material and air is drawn through the tube. A Tenax cartridge
can be used in a PAS-3000 air sampling unit,

14

There are advantages and disadvantages to each method of sampling volatile
, organic compounds. To determine which type of sampler might be best for future
air quality assessment projects at the Hanford Site, several trial samples
| may be taken using the Tenax and SUMMA polished canisters. These samples

would be taken in addition to CMS sampling and will be collected using separatn
*Trademark of the Spectrax Company. 3

**Trademark of Supelco Inc.
***Trademark of Enka N.V.



sampling instruments (30 as not to interfere with CMS sampling). Sameling
activities with Tenax and the SUMMA polished canisters will be recorded in
the field logbook.

Asbestos particles will be collected using o ZREENIUREERSRGNENERIF'i1ter.
The filter is made from mixed cellulose esters and has a pors size of 0.8
microns. The asbestos filter will be set up upstream from the CMS cartridge
in the PAS-3000.

SAMPLER LOCATIQNS

At each waste site, equipment will be deployed to collect air samples that
will be used to monitor ambient air quality and detect pollutants that may be
emitted to the atmosphere from the waste site.

nwind Air Tit itorin

In order to estimate the impact of a waste site on air quality, air sampling
will be conducted dowwind of each waste site (or within the boundaries of a
waste site if downwind sampling fs not possible). The wind direction sector

to be used for downwind sampiing will be deterwined by analyzing data frow
nearby Hanford wind monitoring stations. Attention will be paid to both the
annual and seasonal characteristics of the winds, because the preferred sampling
technique is to use the same monitoring locatfons for each phase of the project
(i.e., before, during, and after RI activities). Winds that produce atmospheric
transport into the selected dowawind sector must occur frequently during each
of the three sampling periods. Also, these winds must typically persist for

a long enough perfod of time to allow & multi-hour sampling run to be completed.
An analysis of wind data collected near the 110C Area indicates that
southwes“erly winds (winds blowing from the southwest to the northeast) should
best meet these criteria.

To compensate for the normal meander in wind direction, two downwind air
monitoring sites will be used at the Horn Rapids Landfill and at the 1100-2

*Trademark of Gelman Scientific, 4
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At the Huen Raoios Lendfill {re dowsw:ng sampiing iccations wil: oe located
within 200 m ¢ tne site boundardes (Figure 1). At the central 1100 Area
waste sites, dawnwing samplers will be placed in ¢lose proximity to each of
the two disposal pits (Figure 2). At the battery acid pit, the proximity of
the 1171 Building to the waste site makes sampling at any significant distance
downwind of the sita {mpossible. Instead of sampling downwind, monitoring at
this site will have to be conducted directly qver the waste site. A1l sampling
Tocation will be carefully documented in the field logbook., [f meteoroliogical
or other conditions warrant the redeploywent of air sampling equipment outside
of the zones outlined in Figures 1 and 2, justification for the moving the
monitoring locations will be documented in the project field logbook.

Ambient Ajr Quality Mopitoring

The tentative positions for ambient air quality wonitoring are presented in
Figures 1, 2, and 3. [f meteorological or other conditions warrant the
redeployment of air sampling equipment outside of the zones outlined in these
figures, justification for the moving the monitoring locations wil) be
documented in the project field logbook.

RITERI TIA

The decisici to initiate air quality sampling will be made by the task leader,
after consulting with task field personnel, Hanford meteorologists, and project
management. WHO field supervisors and project management will be consulted
early in the decision making process to determine If scheduled site activities
would conflict with air quality sampling. The final decision to initiate
sampling will be made after carefully analyZing meteorological conditions.

The meteorological conditions that are required for sampling include:

5
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e winds from a selected dirsction sector that will produce net transpurt
from the waste site toward the "downwind” air quality monitor(s) ant the
forecast persistence of these winds.

e atmospheric stabilities that are in the neutral to stable range (modarately

unstable conditions would also be acceptable for susmertime sampling
events)

e no precipitation.

Metsorological data will be obtained from the automated Wanford wind and
temperature monitoring stat{ons located in the vicinity of the 1100 Area.
Particular attention will be paid to the data from the sutomated stations
tocated southwest of the 300 Area (between the 300 Area and the Horm Rapius
Landfill) and at the Richland atrport. In addition, supplementary
meteorological data will be obtained near the air sampling locations using 2
portable anemometer and a battery-powersd Climatronics datalogger. The
anemometer will be a standard Climatronics cup-type instrument {or its
equivalent) and will be mounted at a height of between ! and 3 maters above
ground level. The instrument package used in tha field wiil be obtained from
a pool of calibrated Hanford meteorological equipment{8), Collection of
meteoraiogical data at a site will begin prior to the fnitiation of air quality
sampling and will cease only after all air quality sampling has been comple:ed.
Based on the available meteorological data, air monitoring Tocations may be
adjusted slightly prior to the initiation of sampling to maximize monitoring
efficiency. Once sampling 1s underway, monitoring will continue uninterrupied,

In order to collect a sufficient sample, air quality monitoring will be
conducted for a winimum of 2 hours. The exact duration of the sampling will
be based on the meteorological conditions and the requirements of the sampling
equipment. I[f meteorological conditions are macginal for the collection of
sample material (e.g., & moderate seander in the wind direction, unstable
atmospheric conditions, or high wind speeds) the task leader may e¢lect to
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continue sampling | (v d " s, The decision to terminate sampling will be
made by the task 'indur, '

After a sampling evant, mgtecrviogical data from the portable anemometer will
be downluaded from the datalogger to & cassette tape. The person downloading
the data will immediately labe) the cassette with the dats and name of the
waste site. The tape will be hard delivered to the task leader and down!ocaded
to a 18M PC¥for preliminary analysis and storage. . [f the preliminary anilysis
of the meteorological data indicates that the winds during sampling were not
from an acceptable direction sector for a sufficient length of time to pi-oduce
a viable sample, sampling will need to be repeated at the waste site beirig

studied,
1 Uncogperstive Wegther
L BB S
. As in all air quality monitoring studies, it sust be recognized that the
— : atmosphere may not cooperate with the field project. Although & detailed

meteorological analysis might indicate that winds from the selected direction

: sector should occur quite often, it is possible to experience an extended
| period during which atmospheric conditions might not produce winds from the
1 selected sector. It is recognized that such a condition might persist for

R days or weeks; field personne! must be prepared to wait out the situation or
g1 | amend the sampling protocols outlined in this document (any change to the
sampling protocols will be documented in the field logbook). Any such de:ision
will be wade only after fully consulting the PNL project manager, field work
supervisors, and WHO project management.

- ‘
[ S WU

EXPERIMENTAL PROCEDURE AND AMALYSIS

This section details the protocols and procedures for collecting, handling,

and analyzing the afr quality semples. After the decision to initiate saupling
is made, individual samplers will be turned on. A sampling eveat will last
from 2 to 8 hours, with the exact duration depending on meteorological
conditions and instrument performance. After sampling has been completed,

X

7
*Trademark of International Business Machines Corporation.
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the lead field technician will supervise the collection of the filter and
cartridge samples. A1l samples will be placed in clean contatners, sealed
from contact with outside air, and clearly labeled with their monitoring
location and the date and time that sampling was conducted. Sample labeling
and chain of custody procedures will be based on the portions of PNL-MA-S67
applicable to air quality monftoring., The lead technician will return the
samplers to the laboratory for temporary storage until laboratory analysis
procedures are begun,

Particulate 4nd Semivolatile Qrgenic Comooynds

The General Metal Works PS-1 sampler will be opercted using a saspling rste
of betwesn 100 to 280 I1/minute. Air flow will be measured using a magnehelic
gage. Calibration checks on the flow rate will be run befors each sampling
event. This calibration utilizes a manometer, calibrator, and the
manufacturer's published calibration curve. The manufacturer's calibrator
attaches directly to the top of the fiiter holder. The procedures followed
during calibratfon will be according to the manufacturer's written
specifications, A copy of the manufacture's calibration specifications will
be stored in the project's field notebook.

In the staging laboratory, & teflon filter and PUF plug will be loaded into
each dual-chambered sampiing module. The clean handling procedures outlired
in EPA method T0-4(3)(4) wil) be followed for ai1 saspling equipment. After
411 the PS-1's are deployed in the fieid, and a sampling event is fmminent,
the sampling modules will be brounht to the field by the lead technician and
installed in esch PS-1, The air sample flow rate through the PS<1 will be
calibrated after the first few minutes of sample cperation. The calibration
will be conducted using the calibrator orifice module according to the
manufacturer's written procedure. After calibration is completed, the sampler's
identification number, the start date and time for sampling, and all relevint
calibration data will be promptly recorded in the fieid log.

Just prior to the termination of sampling, a check will be made of each
instrument's sampling flow rate. After all checks are completed, each sampling
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pump will be turned off and the sampling event will be terminated. The end
date and time for sampling, and final calibration data will be recorded in

the field log.

To remove sasples from the field, the lead technicién will detach the sampling
modules from their sampler housing and prepare the samples for transpo-t
(following the procedures outline in EPA method T0-4(3){(4)), A1) samples

will be promptly returned to the staging laboratory for disassembly. 1he
teflon filters will be removed using stainless stesl tweezers, placed in clean
petri dishes, sealed with white plastic tape, and clearly labeled. The PUF
material will be similarly removed, placed in clean glass bottles (amber or
foil covered) and clearly labeled.

In the laboratory, PCBs and pesticides are removed from the PUF material via
Soxhlet extraction according to EPA method T0-4(3)(4). The extracts will be
analyzed using gas chromatograph with electron capture detection (GC-ECD)
following the procedures also outlined in EPA method T0-4(3)(4). The tafion®
filter will also be analyzed following the procedurs outlined for particulates
and metals via non-destructive X-ray flyorescence in PNL's X-Ray Florescence
Refersnce Procedure (PNL-SP19). This is an approved ANSI/ASME MQA-1 procedurs
under U. S. Nuclear Regulatory Commissicn juidelines,

¥Yolatile Organic Compounds and Asbestos

Before & field experiment, each PAS-3000 sampler will be calibrated in the
Taboratory using & soap film flow meter and following the manufacturer's written
procedures. A copy of the manufacture's calibration specifications and
calibration results will be stored in the project’s laboratory notebook.

After a sampling event {s scheduled, the PAS-300Q samplers will be deployed

in the field. Each CMS cartridge will be transported to the field in a screwtop
glass storage container. Asbestos filters will be transported to the fi:ld

fn sealed ziploc bags. The clean handling procedures outlined in EPA meihod
70-4(3)(4) will be followed for all sampling equipment.

*Trademark of E.1. du Pont de Nemours9 Company, Inc.
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Wl i e o Lo tnutal led ln thie £15-3000
bbb s g event . AYter ke PAS-3000
Gal 4l el BF number sd the da e and time
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aftal . cdigw & o@eN cu Cectec, edch ARL-IJU0 will be turned off nd the

eng Jdate 3ang ime vecordes snothe field log.  “he OMS cartridges wil- then be
removes trom theis sampliers, recapped, and placed in screwtop glass «torage
containers fo¢ iransport to the laboratory. The asbestos filters will be
resealed in zipioc bags for transport to the Taboratory. The CMS samnles

will be analyzed using the procedures outlined in EPA Method T0-2(2) for thermal
desqorption gas chromatography (GC), using electron capturs (ECD) and lame
ionization detectors (FID). The asbestos filters will be analyzed using Phase
Contrast Microscopy (PCM) according to federal and Washington State Qccupational
Safety and Health standards for asbestos monitoring. The lead techni: ian

will document these standards, and compliance with them, in the laboritory
notebook.

Any Tenax trial samples will be collected following the same procedure as CMS
and will be analyzed via thermai desorption and GU using €CD and FID according
to EPA Method T0-1{2), The polished canister trial camples will be mlyzed
using GC/ECD and GC/FID according to EPA Method T0-14(5)(6),

ADOITIONAL QUALITY

Sefore air quality samples are collected, a quality control blank will be
collected for esch type of samplie collected by each instrument (as called for
fn the RI/FS workplan). This blank sample wil) serve as an instrument and
methods detection limit and contaminant check. Results of blank sampling
will be presented in the final report,

A1l laboratory analysis equipment will meet PNL standards for calibration and
quality control purposes. The lead technician wil) have the responsibi'ity

W
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of documenting i1n the laboratory notebook these PNL standards and each analysis
laboratory's compliance with these standards.

The lTead tachnician will assume responsibility for the safe keeping of each
sample. The appropriate chain of custody forms for 2ir quality samples (PNL-
MA-567 Procedure AD-2)) will be used to track the location, condition, and
custodians for each sample throughout the preparation, sampling, and laboratory
analysis phases of the task. Only individuals designated by the task leader
will be allowed to assume custody of a sample. Chain of custody forms will

be kept in a secure Tocation in the project laboratory, the location of the
forms will be clearly denoted in the lTaboratory notebook.

REPORT FINDINGS

Records of field activities will be kept in a field logbook. This Togbook

| will be maintained by the lead technician and inspected by the task leader

- prior to, and at the completion of each series of sampling events, The
inspection will be documented in the logbook. The lead technician will also
keep a Taboratory notebook to record Information on the status of chain of
custody forms, denote forwal calibration and analysis procedures, and to store
laboratory analysis results and observations. The task leader will fnspect |
and sign this notsbook on a quarte~ly basis.

After each sampling event, and within two weeks of the receipt of all laboratory
analysis resuits, a brief letter report to project management will be issyed
documenting preliminary air quality findings. WHO project management will he
immediately inforwed by telephone of any unusual findings uncovered in our

assessmant of the Taboratory analyses.

At the conclusion of the project, 3 susmary report will document the methods
; used to collect the air samples, identify the trials for the alternative
1 methods, inciude tabular listings of data and interpretive comments, and maie
recommendations for future sampling programs. Contaminants will be reporte:

1}



as a total mass (m:crograms, micromoles) for a stated air volume per samile.

12




REFERENC

(1) Marquardt, G. 0. 1987. “Toxic Air Quality Investigation at a Hazardous
Waste Site." In Proceedings of Superfund '87, 8th Nationagl Conference. 284-
295, washington, 0.C.

(2) U.S. EPA. 1983. Quality Assurance Handbook for Air Pollution Measuremen:
Systems. Volume I of Ambient Specific Methods. EPA/600/4-77-027a, Section
2, U.5. Environmental Protection Agency, Washington, 0.C.

(3} U.S. EPA, 1984, Compendium of Methods for the Determination of Toxic
Organic Compounds in Ambient Air. EPA/600/4-84-041, U,.S. Environmental
Protection Agency, Washington, D.C,

(4) V.S, EPA. 1986. Supplement to EPA/600/4-84-041: Compendium of Nethods
Jor the Determination of Toxic Qrganic Compounds in Ambient Air. EPA/600/4-
87-006, U.S. Environmental Protection Agency,” Washington, D.C.

(5} U.S. EPA, 1988. Compendium Method T0-14, The Determination of Volatile
Organic Compounds (VOCs) in Ambient Alr Using SUMMA Possivated Conister Sampling
and Gas Chromatographic Analysis. (Quality Assurance Givision, U.S. EPA,
Research Triangle Park, North Carolina,

(6) Oliver, K. 0., et al. 1986. Somple Integrity of Trace Level Volatile
Organic Compounds in Ambient Alr Stored in SUNMA(R) Polished Canisters. Atmos.
Environ. 20:1403-1411,

(7) Alatkis, A., et al. 1973. Concentration and Analysis of Trace Volatile
Organics in Gases and @iological Fluids with New Solid Adsorbent.
Chromatographia 6(2):67-70.

(8) Glantz, C. S., and M. M. [slam, 1988, The Dat 1lecti nent

of the Hanfo teor Monitoring Program. PNL-6684, Pacific Northwest
Laboratory, Richland, Washington.




l‘_‘.‘o ‘
bori Order #

To: Proje 102
From: M, | Adsng

Subject: %ugruva1 1¥ 2rocedures for Field Services Procureg by Task/Work
arder

The procedures for field services provided by task/work orders a e approved
by Westinghouse Hanford Company. Specific information regarding the service

is fndicated beiow:

1. Work T:tle Including Operable Unit Designation
Geophysical Site Surveys, 1100-EM-1 Operable Unit

2. Type of Order: —— . Task Order Task #
X Work Order Order # ED 9304

o —

X Statement of Work (check is present; do not
procesd 1f absent).

3. Performing Organization:
Golder X PNL Kaiser Other

4. Performing Personnel and Title:
G. A. Sandness, Scientist

§. Approval Checklist: ({Attach list of eiach document supplied, date of
document, 10 # if avatlable, and revision indication, if available).
Document supplied is "Procedurss for Gco?hysfcal Site Survey:,"
1100=EM=-1 Operable Unit, dated December 19, 1988,
X Equipment operating manuals, fnstructions or procedures
(Manuals referenced in procedure, kept with equipment operator).
X_ Calibration instructions or procedures

~X_ Calibration record during operation
X Equipment maintenance instructions or procedures
X Equipment maintenance record during operation

Purchase records of parts or tools used specifically for operation
specified in Statement of Work attached to Work or Task Crder

X_ Safety precautions peculiar to equipment documented (Site safety
precautions covered in Health and Safety Plan)

X Logbooks and/or notebooks for field data collection
X Radiation monitoring activities completed at all s’tes,
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