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DEPARTMENT OF THE AIR FORCE
HEADQUARTERS 914th TACTICAL AIRLIFT GROUP
NIAGARA FALLS INTERNATIONAL AIRPORT, NEW YORK 14304-5000

FROM: CEE (Niver,b2043) 3 Oct 1991

S8UBJECT: NGF 91-0550 Remedial Design - Building 202 Drum Storage Area
: IRP Site 8 and 4000 Gallon Underground Tank Pit IRP Site 13

TO: NEW°YORK STATE
DEPARTMENT OF ENVIRONMENTAL CONSERVATION
ATTN: MR. SCOTT MENRATH
50 WOLF ROAD
ALBANY, NEW YORK 12233

UNITED STATES ENVIRONMENTAL -ENVIRONMENTAL
PROTECTION AGENCY

REGION 2 OFFICE

HAZARDOUS WASTE FACILITIES BRANCH

ATTN: CAROL STEIN )
JACOB K. JAVITS FEDERAL BUILDING

NEW YORK, NY 10278

1. The Work Plan for the subject préject_is being submitted
for your review and comment as you requested during the 12
March 1991 meeting.

2 It is the government's desire to proceed to the next phase
of this project in a reasonable amount of time.

3. We request that all comments be returned by 12 Nov 1991. A
non response means that we will proceed ahead w1th the Work
Plan as written after this date.

4. If you have any questions please contact Mr William Niver
at 716-236-2043.

- @w&%/@-@é&; s

Kenneth H..Collins 1 atch
Chief, Eng & Env. Planning . 1. Work Plan dated
- September 1991

cc: NYSDEC (S. Radon)
HQ AFRES/CEPV
Duchscherer Oberst “46
GZA Geo Environmental W|©-
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364 Nagel Drive -
Buffalo, New York
14225
716-685-2300
FAX 716-685-3629

.

GZA. N
GeoEnvironmental % - . Engineers and
of New York L Scientists

September 25, 1991
File: R5957 '

Duchscherer Oberst De51gn P.C.
2320 Elmwood Avenue
Buffalo, New York 14217

Attention: Mr. Julian Snyder, Ph.D., P.E.

Re: Remedial Design for

: Building 202 Drum Storage Yard - IRP Site 8 and
4,000 Gallon Underground Tank Pit - IRP Site 13
Niagara Falls Air Force Base ,
Niagara Falls, New York

Genﬂemen:

GZA GeoEnvironmental of New York (GZA) has prepared this work plan to address
the proposed field work mcludmg sampling and analysis, geotechnical laboratory and
analytical laboratory testing in conjunction with the remedial design services for
Building 202 Drum Storage Yard - Installation Restoration Program (IRP) Site 8 and

4,000 Gallon Underground Tank Pit - IRP Site 13 at the Niagara Falls Air Force Base,
- Niagara Falls, New York. The work plan also includes a Quality Assurance Project
- Plan and Health Safety Plan. Comments prepared by the 914th Tactical Air Lift

Group, United States Air Force Reserve dated September 3, 1991 have been
incorporated in the work plan.

The work will be done by GZA for Duchscherer Oberst Design, P.C. (DOD) and the
914th Tactical Airlift Group, United States Department of the Air Force Reserve
(USAFRES). DOD has an architectural/engineering services contract with the United
States Department of the Air Force Reserve that names GZA as a subconsultant.

An Equal Opportunity Employer M/F/V/H



!

Duchscherer Oberst ﬁesign, P.C. ' September 25, 1991
File: RS5957 : o _ - Page 2

GZA notes that the work plan includes taking water level measurements in existing
wells in August and September 1991. This work has begun, as discussed and approved
by the 914th Tactical Airlift Group, United States Air Force Reserve.

" Please call with any questlons.

Very truly yours,

GZA GEOENVIRONMENTAL OF NEW YORK

Thomas R. Heins, P.E. Raymond L. Kampff
Project Manager Project Reviewer

Trvine G. Reinig II, P.E.
Associate Principal and General Manager

IGR/cac
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1.00 INTRODUCTION

GZA GeoEnvironmental of New York (GZA) has prepared this work plan to address
the proposed field work including sampling and analysis, geotechnical laboratory and
analytical laboratory testing in conjunction with the remedial design services for
Building 202 Drum Storage Yard - Installation Restoration Program (IRP) Site 8 and
the 4,000 Gallon Underground Tank Pit - IRP Site 13 at the Niagara Falls Air Force
Base, Niagara Falls, New York. The work plan also includes a Quality Assurance
Project Plan and Health Safety Plan. A location plan is shown on Figure 1.
Reference to IRP Site 8 in the report means the Building 202 Drum Storage Yard and
IRP Site 13 means the 4,000 Gallon Underground Tank Pit. Also, reference to the
Niagara Falls Air Force Base means that the base is located at the Niagara Falls
International Airport.

The work will be done by GZA for Duchscherer Oberst Design, P.C. (DOD) and the
914th Tactical Airlift for Group, United States Department of the Air Force Reserve
(USAFRES). DOD has an architectural/engineering services contract with the United
States Department of the Air Force Reserve that names GZA as a subconsultant.

2.00 BACKGROUND

This section presents a description of the Niagara Falls International Airport and
describes past waste management practices at IRP Site 8 and IRP Site 13.

2.10 DESCRIPTION OF INSTALLATION

Niagara Falls International Airport is located approximately 15 miles north of Buffalo,
New York and 6 miles east of the City of Niagara Falls in Niagara County, New York.
See Figure 1.

The Niagara Falls International Airport was established in 1942 when 468 acres of
municipal airport land was leased by the United States Government for use by the
Army Air Corps. In 1946, approximately 132 acres of land was returned to the City
of Niagara Falls, reducing the area of the base to 336 acres. The United States Air
Force also shares joint ownership of the runway facilities with Niagara Falls
International Airport, raising the total acreage of the base to 985 acres. The Air
Force Reserve command and the 914th Tactical Airlift Group are currently
responsible for the base operations.



2.2 T WASTE MANAGEMENT PRA: CES AT IRP SITE 8 AND IRP
SITE 13

IRP Site 8 was previously a gravel pad located north of Building 202 at the Niagara
Falls IAP. The location of IRP Site 8 is shown on Figure 2. It is understood that the
gravel pad was used between 1978 and 1982 for short-term storage of hazardous waste
drums prior to disposal off site. The gravel pad was subsequently paved over with
asphalt concrete. A new asphalt concrete overlay was placed in 1988. The drums
were reported to have been stored on the asphalt pavement also. Minor spills from
the drums were reported in this area and evidence of the spills were observed during
a Phase I site investigation.

IRP Site 13 is the location of a former underground motor fuel storage tank, which
was converted to a general slop waste tank. The tank has since been removed and the
pit backfilled. The location of IRP Site 13 is shown on Figure 2.

Conditions at IRP Site 8 and IRP Site 13 are further described in reports of previous
investigations made at the Niagara Falls IAP. They include:

- Phase I records search made by Engineering Science in 1983.

- Phase II, Stage 1 Confirmation/Quantification Report made by Science
Applicants International Corporation (SAIC) in April 1986.

-- Installation Restoration Report (IRP) Remedial Investigation/Feasibility Study
(RI/FS), SAIC October 1990.

230 SUBSURFACE AND GROUNDWATER CONDITIONS AT IRP SITE 8 AND
IRP SITE 13

Based on available data, the geology at IRP Site 8 and IRP Site 13 generally consists
of lacustrine sediments and glacial till overlying massive to thinly bedded dolomite
bedrock (Lockport Formation). The lacustrine sediments generally form the
uppermost portion of the overburden and overly a silt, clay, sand, gravel, glacial till.
The glacial till rests directly on the bedrock surface. It is reported that the overburden
soils at IRP Site 8 average about 14 feet in thickness and at IRP Site 13 average about
8 feet in thickness. The top of bedrock ranges between elevation 583 and 585 feet
across IRP Site 8 and between elevation 586 and 588 feet across IRP Site 13.

Nine groundwater monitoring wells were located in the area of IRP Site 8. They
consist of six shallow wells constructed in the overburden (i.e. 8-1, 8-2, 8-3, 8-4, 8-S and
8-6) and three deep wells constructed into the bedrock (i.e 8-1D, 8-2D and 8-3D). See
Figure 3 for their locations. SAIC reports that well 8-5 was destroyed. The




overburden or (shallow) wells are generally screened from the top of rock up to about
the top of the glacial till layer. The bedrock or deep wells are generally screened
through the bedrock and up through the glacial till/bedrock interface. Groundwater
levels measured on October 4, 1989 show water levels to be present in the range of
elevation 585 to 586 feet in the shallow wells and in the range of elevation 586 feet
at one of the deep wells. The levels were approximately 1 to 2 feet above the bedrock
surface at the time these measurements were made.

Four groundwater monitoring wells have been installed in the area of IRP Site 13.
They consist of four shallow wells constructed in the overburden soil (i.e. 13-1, 13-2,
13-3 and 13-4). See Figure 4 for their locations. No deep wells have been constructed
in the bedrock at this site. The shallow wells are generally screened from the top of
rock up through the glacial till layer. Groundwater levels measured on October 4,
1989 show water ‘levels to be present in the range of elevation 589 to 590.5 feet.
These levels were approximately 1.5 to 4 feet above the bedrock surface at the time
these measurements were made.

Groundwater analysis, as part of the October 1990 RI/FS, reported elevated levels (in
excess of New York State Drinking Water Standards) of organics, including toluene,
trichloroethene (TCE) and 1,1-dichloroethane in downgradient wells at IRP Site 8.
Groundwater analysis at IRP Site 13, as part of the October 1990 RI/FS, reported
elevated levels of organics, including vinyl chloride, TCE, toluene and ethylbenzene
in wells directly adjacent to the site. At both sites, the elevated levels of organics were
reported to be in the overburden groundwater. A copy of Table 4-75, Site No. 8:
Analytical Results vs. ARARs: Groundwater and Table 4-110 Site No. 13: Analytical
Results vs. ARARs: Groundwater from the RI/FS is included for information. See
the section titled Tables.

2.40 RISK ASSESSMENT RESULTS

A baseline risk assessment made at both sites by SAIC, as part of the RI/FS,
concluded that the elevated organics present in the groundwater are a potential health
hazard and therefore, it was recommended that the groundwater be remediated. A
hazard index of 4.97 was reported for Site 8 - Hazardous Waste Drum Storage Yard.
A hazard index of 3.55 and a cancer risk of 2x10” were reported for Site ‘13 - 4,000
Gallon Underground Tank Pit. Refer to the RI/FS by SAIC for additional
information. The baseline risk assessment also concluded that the soil material itself
did not pose a potential health hazard at either site and therefore, it does not require
remedial action.

2.50 PROPOSED REMEDIATION AT IRP SITE 8 AND IRP SITE 13

Based on the results of the RI/FS, it was recommended by SAIC that a subsurface
drain be installed at both sites to capture the lateral groundwater flow from the
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overburden soil. The groundwater would then be collected in a sump and treated off
site. SAIC proposed that the drain pipe be installed at the top of rock (approximately
14 feet at IRP Site 8 and 8 feet at IRP Site 13 below ground surface) and drain to an
8 foot diameter manhole at each site, which would act as the collection sump. The
manhole is proposed to be constructed about 6 feet into bedrock. SAIC estimated
that the flow rate of the groundwater collected will initially be about 100 to 115
gallons per day and it will stabilize in about two months at about 11 to 15 gallons per
day at each site.

The USAFRES has requested that a remedial design be initiated by DOD for each
site, based on the results and recommendations of the October 1990 RI/FS made by
SAIC. However, the actual design by DOD will be based upon the information .
collected during the work described herein.

3.00 PURPOSE

The purpose of GZA’s work is to make additional studies (i.e. monitoring well
installations, groundwater measurements, sampling and analysis, permeability testing,
evaluation of groundwater contours and flow modeling, site surveys, geotechnical
studies, etc.) necessary for DOD to complete a remedial design for IRP Site 8 -
Building 202 Drum Storage Yard and IRP Site 13 - Underground Tank Pit.

4.00 FIELD ACTIVITIES

This section describes the field activities that will be conducted at IRP Site 8 and IRP
Site 13 to assist with remedial design.

4.10 TEST BORINGS AND GROL}N DWATER MONITORING WELL
LOCATIONS

Three test borings will be made at IRP Site 8. Two monitoring wells will be installed
in the overburden and one monitoring well will be installed in the bedrock in the
completed test borings. The purpose of the test borings and overburden wells is to .
supplement existing subsurface data, to evaluate the extent of contamination and aid
in assessing the hydraulic conductivity of these soils. As such, they will be positioned
south and southeast of IRP Site 8 at apparent downgradient locations. Refer to Figure
3 for proposed locations. Final locations may vary depending on access and existing
utilities. L -



Additionally, the RI/FS report states that the bedrock groundwater flow direction was
not evaluated due to minimal head difference between the existing wells. This may
indicate that these existing wells fall along an equipotential line, as noted by the
groundwater flow directions presented in the RI/FS. Therefore, the proposed
monitoring well in the bedrock will supplement existing wells and evaluate the flow
direction, evaluate the hydraulic conductivity of the bedrock for design, and aid in v/
assessing the extent of bedrock groundwater contamination (if any). Currently, it is
anticipated that this well will be positioned about 50 feet southwest of IRP Site 8 to
aid in triangulation with existing wells.

Two test borings will be made at IRP Site 13. One monitoring well will be installed
in the overburden and one well will be installed in the bedrock in the completed test
borings. A true downgradient overburden well was not installed/sampled during thé
RI/FS. Therefore, GZA proposes to install one downgradient overburden well to aid
in evaluating the extent of contaminant migration. The purpose of the bedrock well
will be to aid in assessing the groundwater flow direction, hydraulic conductivity, extent
of contamination, bedrock character, and elevation for design. The proposed locations
will be determined after the water levels in existing wells are measured in July and
August 1991 as stated in Section 4.60.

4.20 TEST BORING PROCEDURES

GZA will engage the services of a subsurface drilling company to make test borings
and install groundwater monitoring wells at each site. Prior to drilling, GZA and its
subcontractor will review utility locations at proposed monitoring well locations by
contacting the Base Civil Engineer and local utility companies. A digging permit (AF
Form 123) will be obtained from the Base Civil Engineer prior to commencing field
work.

Overburden test borings will be completed using hollow stem auger drilling methods.
Augers having a 4-1/4 inch inside diameter (ID) hollow stem will be used to advance
boring where monitoring wells are installed in the overburden and 6-1/2 inch ID
hollow stem augers will be used to advanced borings where monitoring wells are
installed in bedrock. The auger will be advanced with a plug at the bottom of the
lead auger to limit soils from entering the auger during drilling. The plug will be
removed prior to taking each soil sample.

Subsurface soil samples will be collected using ASTM D-1586. Soil samples will be
collected in consecutive 2 foot intervals beginning at ground surface using a 1-3/8 ID
by 24 inch long split spoon sampler. The split spoon sampler will be advanced using
a 140 pound hammer. The number of blows required to advance the sampler in 6
inch intervals will be recorded by GZA. The number of blows required to advance
the sampler from 6 inches to 18 inches is the Standard Penetration Test (SPT)
resistance for each sample.




Upon advancing the augers to refusal a 5 inch PVC casing will be installed. The
casing will be grouted into the hole as discussed in Section 4.30. After the grout has
set a minimum of 24 hours, bedrock will be cored and sampled for about 10 feet
using a NQ double tube core barrel. Rock core samples will be placed in partitioned
wood core boxes and they will be blocked showing the top and bottom of each run.
The project, boring number, core run depth and length, recovery, rock quality
designation (RQD) as appropriate etc. will be marked on the wood cover.

A GZA representative will observe the drilling operations and prepare test boring
logs, describing soil and bedrock samples and to make field decisions regarding the
work. Selected split spoon soil samples, based on GZA’s observations, will be
returned to GZA'’s soils laboratory for index property testing to verify field descrip-
tions. It is anticipated that this work will be done using United States Environmental
Protection Agency (USEPA) Level D personal protection.

Split spoon soil samples will be classified by GZA personnel according to GZA’s
method for describing and identifying soils. The test boring log documentation is
discussed in further detail in the Quality Assurance Project Plan (QAPP) in Appendix
A

During drilling the ambient air will be monitored using a HNu (model PI-101) organic
vapor meter. Soil cuttings and drilling water will be screened by passing the organic
vapor meter over the cuttings/water to aid in determining relative contamination. The
procedures are discussed in the QAPP.

Should HNu readings exceed background levels, as discussed in the Health and Safety
Plan. GZA will stop the test bormgs and re-evaluate the situation (i.e. increase the
level of personal protection etc.) prior to proceeding. Addltlonal details are presented
in the Health and Safety Plan.

Soil 'cuttings and well purge water suspected to be contaminated, based upon the field
screening and/or visual observation will be containerized. Soil cuttings and purge
water from each boring will be placed in separate containers. Containers will be
transported to a location within the base, as designated by the contracting officer. All
other cuttings will containerized until they are removed to an accumulation point
designated by the contracting officer.

GZA will recommend disposal options to the Base Environmental Coordinator, based
upon sample analysis conducted by the USAFRES under separate contract as
necessary and screening/testing done under this contract. The base will be responsible
for the proper disposal of contaminated soils and water.



4,30 MONITORING WELL INSTALLATION PROCEDURES

The procedures for installing monitoring wells in the overburden soﬂs will be as
follows:

1.

Test borings will be advanced using hollow stem augers and split spoon samples
will be collected as described in Section 4.20.

Upon reaching the appropriate depth, a polyvinyl chloride (PVC) well screen
(2 inch LD., Schedule 40 with slit bottom plug) and the appropriate length of -

" PVC riser will be installed in the hollow stem auger and raised a minimum of

6 inches off the bottom of the hole.

The screen and riser will be threaded flush joint. The screen slot size will be
designed to limit migration of the silt and clay soil fines into the well in
accordance with proposed ASTM methods (June 28, 1989). The schedule PVC
screen will be factory slotted. The well screen and casing will be steam cleaned
prior to installation in the borehole. The screen interval will be set at a depth
to allow for fluctuation in the groundwater table elevation and will be set such
that the approximate mid point of the screen is positioned at the observed
water level measured at a depth to allow any free-floating petroleum, oils, and
lubricants to enter the well during sampling. Approximate screened footage for
overburden wells will be 2 to greater than S feet. The top of the casing may
extend about 2 feet above ground elevation in most cases; however, some wells
may be completed flush to the ground (i.e., pavement areas) so as not to
interfere with normal activities.

The augers will be raised in 2-foot increments and silica sand of a grain size
distribution compatible with the screen and the formation will be added. This
process will be continued until the sand pack extends at least 1 foot above the
top of the screen. See the QAPP, Section 4.44 for details.

After the sand pack is in place and measurements have been taken to ensure
the proper location of the sand pack, about 2 feet of bentonite pellet seal will
be placed on top of the sand pack.

After the bentonite seal is in place, has been allowed to set and measurements
have been taken to ensure its proper location, a cement and bentonite grout
will be tremied in place from the top of the seal to the land surface. This will
be accomplished in such a manner that a tight, continuous grout seal is ensured
through the entire interval. Cement and bentonite grout mixtures will consist
of potable water, bentonite and Type I or II Portland cement. The grout will
be allowed to set at least 24 hours before the well is developed.



10.

Prior to development, the water level will be measured to the nearest 0.01 foot
in feet below the top of the casing.

Each well will be developed by bottom-filling bailer, pumping until GZA’s field
representative determines that the well water is relatively turbid free and
acceptable in clarity, pH, and specific conductance (i.e., where clarity, pH, and
conductivity have stabilized and show no further improvement or reduction with
continued development). Minimal development is expected as no drilling fluids
are being used. The total volume of removed water will be estimated and
recorded.

Based upon measured contamination from HNu monitoring results or visible
signs of contamination, development water will be contained in 55 gallon
drums. The contracting office will authorize the proper disposal of all
containerized water based upon review of analytical results on water samples
collected from the well as discussed in Section 4.60.

If the well is to be completed with a flush mounted casing, the casing will be
cut 2 to 3 inches below the ground surface. A protective locking lid consisting
of a cast iron valve box assembly then will be installed. The lid assembly will
be centered in a 3-foot diameter concrete pad sloped away from the valve box.
A slit casing cap also will be installed to prevent surface water infiltration.
The well number will be marked on the valve box lid and casing.

If the well is to be completed using above ground casing, the PVC casing will
be extended 2 to 3 feet above the ground surface. An end plug will be
provided for each well, along with a vented casing cap. The PVC casing will
be covered by a steel casing with a locking lid which will be seated in a
concrete surface pad. The pad will be sloped away from the steel casing. The
well number will be marked on the steel casing using paint.

The general area will then be restored to its approximate former condition.

The procedures for drilling monitoring wells in rock are initially the same as those
described for shallow monitoring wells (step 1) until the Lockport Dolomite has been
reached. The following procedures then will be followed:

1.

A 5-inch diameter PVC Schedule 40 casing will be lowered into the hole and
raised approximately 0.5 feet from the bottom of the hole. Cement-bentonite
grout will be tremied into the bottom of the hole until it reaches the surface
in the annulus between S-inch casing and the borehole. The casing then will
be lowered to the bottom of the hole and grout will be pumped out of the
inside of the casing.



2. The drill rig then will be removed from the boring and decontaminated.

3. After allowing at least 24 hours for the grout to set, a 4-inch NQ double tube
core barrel will be used to drill to the desired depth in the Lockport Dolomite
(about 10 feet). The upper 10 feet of the Lockport is presently targeted to be
screened, as this is reportedly the most highly fractured zone and most
susceptible to downward migrating contaminants.

4. The appropriate length of PVC screen, sand, riser, bentonite seal, and grout
will be used to complete the well as discussed for the wells in overburden soils.
However, the well screen will have 0.01 - inch slots. Finally, a protective casing
will be installed and the well will be developed as discussed above (steps 3
through 10).

Monitoring well construction logs will be prepared by GZA for each borehole drilled
and well installed. The logs will present and summarize details of the well construc-
tion (i.e., screened interval, water level etc.). This documentation is discussed in
greater detail in the QAPP.

4.40 UNDERGROUND UTILITY INVESTIGATION

Field gas chromatograph (GC) screening will be done to assess the potential for
preferential containment migration along underground utility lines beneath the site.
This will include the collection of groundwater samples by advancing a small diameter
sampling probe down to the water table (anticipated at less than 7 feet) at various
locations along the buried line and withdrawing a sample for field GC analysis. Based
upon the field GC analysis samples will be chosen for laboratory analysis as discussed
below.

To determine potential sample locations, base records will initially be reviewed to
estimate the location, depth and construction of the utility(s). Sample locations will .
then be selected such that the groundwater near the utility line’s bedding are collected.
It is currently anticipated that samples will be collected from five locations at IRP Site
8 and five locations at IRP Site 13.

Samples will be collected by advancing a pre-cleaned 3/4 inch diameter hollow
galvanized steel probe into the water table (estimated depth less than 7 feet) and
withdrawing a 40 ml groundwater sample. The sample will be collected by inserting
a high density polyethylene tube into the probe and withdrawing the sample using a
suction lift pump. The sample will immediately be placed in a 40 ml septum vial.

A headspace will then be created in the vial by withdrawing 10 ml of water using a

syringe. The sample will then be warmed to 40°C and the headspace will be screened
in the field using a Photovac Model 10S50 GC. Benzene, toluene, ethylbenzene, and

9
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xylene standards (compounds previously detected at the site). will be used to identify
and quantify specific compounds. Two groundwater samples from each site will also
be submitted to the analytical laboratory for total petroleum hydrocarbons purgable
hydrocarbon and purgable aromatic analysis.

4 VEYIN

Upon completion of monitoring well installations and the field gas chromatograph -
screening along the buried fuel line, GZA will subcontract a land surveyor licensed in
New York State to locate monitoring wells and probe holes vertically and horizontally.

Locations will be referenced to the on-site geodetic datum. '

4.60 GRO WATER SAMPLING AND WATER LEVEL MEASUREMENTS
Groundwater samples will be collected from new and selected existing wells at IRP

Sites 8 and 13. The number of samples to be analyzed from each site 1nc1ude eight
wells at IRP Site 8 and six wells at IRP Site 13.

Quality control samples will be collected including one field blank, one rinsate blank,
two duplicate (i.e. one from each srte) and two tnp blanks (analyzed for volatile

compounds only).

‘Each sample will be analyzed by a subcontracted analytical laboratory for the

compounds listed below: _

L Common Anions (Chloride, Fluoride, Nitrate, Sulfate, Alkalinity)
° Comrnon Cations (Ca.lcinm Magnesium, Sodium)

e  Total Dissolved Solids N

° Total (unfiltered) metals (Zinc, Chromium, Iron Manganese, Barium,
Aluminum, Copper, Nickel, Silicon, Potassium, Lead and Boron)

° Total Petroleum Hydrocarbons
o Purgable Hydrocarbons
° Purgable Aromatics

The analytical methods and details on Quality Assurance and Quality Control
procedures are stated in the QAPP.

10
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Prior to sampling, the well will be purged a minimum of three well volumes, if

- possible. Groundwater collected during purging will be placed in a DOT approved 55-

gallon drum and placed with other drums. Purging will be done using a pre-cleaned
teflon bailer and/or centrifugal pump with dedicated high density polyethylene tubing.
Sampling will be done using a pre-cleaned Teflon bailer.

Prior to the sampling event, sampling and field testing equipment will be prepared and |
cleaned as described in subsequent sections of this submittal.

Groundwater samples will be collected using the following procedures:

1.

A sampling log (see QAPP) will be completed with the appropriate information
including observations of the visible portion of the well (i.e. casing/cap, surface
seal etc.).

The well will be opened and an organic vapor meter will be used to monitor
the air quality at the top of the well casing.

The water level depth will then be measured to the nearest 0.01 foot from the
monitoring point on top of the well riser pipe using a electronic tape water
level indicator (SINCO Model S1453 or similar). The total depth of the well
will also be measured to the nearest 0.01 foot from the monitoring point using
the water level indicator. Measurements will be recorded on a well sampling
record.

The standing water well volume will be calculated based upon the measure-

ments in steps 2 and 3 and the diameter of the monitoring well.

The well will be evacuated of three times the volume of water calculated in
Step 4 or until dry. This evacuation will be accomplished with the dedicated
bottom loading Teflon bailer.

Measurements of pH, specific conductance, temperature and turbidity will be
made at the start of purging and prior to sampling so that a representative
groundwater sample is collected for testing. Prior to obtaining a test sample,
groundwater will be purged until a turbidity of SO NTUs or less, a pH within
0.5 standard units and a specific conductance within S percent is measured in
two consecutive samples taken at two well volume intervals. However, in the
event the above conditions cannot be achieved, (i.e., turbidities greater than 50
NTU) alternative sample collection procedures will be discussed with AFRES.
Upon a decision regarding the appropriate course of action by the AFRES and
in consultation with NYSDEC the sampling will be completed.

11



7. Following purging, the water level will be allowed to recover to within 10
percent of its original level prior to sample collection provided it recovers in
the proper time. But, the samples will be collected within 24 hours of the
purging of the well should it not recover accordingly within that time period.

8. The samples obtained will be placed in appropriate sample containers provided
by the analytical laboratory and logged onto the sample log and the Chain-of-
Custody Form (see QAPP).

9. Upon completing the appropriate documentation, the samples will be placed
in an iced cooler(s) and transported to the analytical laboratory.

Work at IRP Sites 8 and 13 during the previous RI (SAIC, 1990) indicated elevated
levels of metals in the samples. These levels were attributed to interference caused
by sediment in the samples. As such, it is understood that USEPA has requested that
one duplicate groundwater sample from each site for metals be filtered in the field
prior to analysis. As such, one duplicate sample to be analyzed for metals will be field
filtered using 10 micron pore size filter paper. This filter size has been suggested by
USEPA for assessing mobile metals in groundwater (Puls and Barcelona, "Filtration
of Groundwater Samples for Metals Analysis", Hazardous Waste and Hazardous
Materials, Volume 6, No. 4, 1989).

In addition to the groundwater elevations measured during sampling, GZA will
measure water levels on two other occasions. The purpose of these measurements will
be to assess the seasonal low groundwater elevations at IRP Sites 8 and 13 (typically
around -July, August, and September 1991). This data is needed to design the
subsurface drain, such that it is positioned below the groundwater table throughout the
year (i.e. there is an inward gradient to the drain from both the soil and rock). These
water level measurements will be made in the existing wells. The results will also be
used to further evaluate the groundwater flow direction for locating the proposed new
wells at IRP Site 13. '

4 AMPLING E MENT CLEANING

Sampling equipment (split spoon sampler, bailers, etc.) will be cleaned prior to the
sampling event and between samples utilizing the procedures stated in the QAPP.

12




480 FIFID TESTING

Various field tests will be done during sampling. ‘These tests will include:

-- . total organic vapor measurement;
- groundwater level measurement;
- temperature;

- PH;

- specific conductance; and

- turbidity.

The measurements obtained during these field tests will be recorded in the
appropriate spaces of the sampling log and/or field reports/boring logs. The
equipment calibration and test procedures to be utilized are presented in the QAPP.

490 HYDRAULIC PARAMETER ESTIMATE

GZA will conduct field studies and laboratory studies to evaluate the hydraulic
characteristics of the overburden and bedrock at the site to aid in designing the
subsurface drain system. These studies will include:

- Single borehole pump tests in bedrock wells,
- Variable head slug tests in overburden wells, and

- Laboratory measurement of overburden material hydraulic conductivity,
discussed in Section 6.00.

This approach was selected for the following reasons. The glacial till aquifer at the
site reportedly has a hydraulic conductivity on the order of 1x10° centimeters per
second (cm/sec). The rate at which a well set in this material may be pumped is
expected to be extremely low (e.g. less than a few gallons per day). The drawdown
induced by this pumping would be minimal at distances more than a couple of feet
from the well and the time for drawdown to occur is expected to be lengthy.
Therefore, in order to conduct a multiple well pump test in the glacial till, it would be
necessary to install an array of wells close to the pumping wells and run the test for
an extended period of time which would be uncertain and costly.

Single borehole pump tests will be conducted in the three existing bedrock wells and

the two bedrock wells installed during our work and will consist of pumping water
from each well at a constant rate and monitoring the drawdown in the well with time.

13
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The test will be continued until a constant drawdown is obtained. This data will be
used to estimate the hydraulic properties of the bedrock by time-drawdown and by
constant head methods. It should be recognized that well losses and casing storage
affect this data. Thus, it will not be possible to calculate aquifer storativity from this
data. : .

Slug tests will be done in each overburden monitoring well at IRP Sites 8 and 13 (e.g.
15 wells total). This testing will be done by placing a stainless steel slug of known
volume into the well and measuring the subsequent fall in water level with time. The
slug will then be removed and the rise in water level with time will be measured.

These data will be used to estimate hydraulic conductivity by methods presented in
Hvorslev, 1951 (Time, Lag and Soil Permeability in Groundwater Observations, Corps -
of Engineers, U.S. Army Bulletin No. 36). '

5.00 ANALYTICAL LABORATORY TESTING

GZA will engage Recra Environmental Inc. of Buffalo, New York to complete
analytical testing of the samples collected during this study.

The samples will be analyzed for the parameters stated previously within the required
holding times. Method references and allowable holding times are shown in the
QAPP. To the extent possible, low detection limits will be provided unless matrix
interference or sample dilution precludes such detection limits. See the QAPP for
additional discussion of the analytical laboratory testing.

6.00 GEOTECHNICAL LABORATORY TESTING

Geotechnical soil laboratory testing for physical properties will be done by the test
methods stated in the QAPP by GZA's geotechnical laboratory located in Buffalo,
New York. GZA will test selected soil .samples for moisture content, grain size
analysis and Atterberg limits as appropriate.

The permeability of the soil samples of glacial till will also be measured. A total of
three permeability tests will be made (two from soil samples collected from IRP Site
8 and one from IRP Site 13). Disturbed soil samples will be reconstituted to a density
representative of field conditions. Permeability will then be measured in a triaxial cell
by falling head methods as shown in the QAPP.

14



7.00 QUALITY ASSURANCE

The Quality Assurance Project Plan (QAPP) for the field work is presented in
Appendix A. Descriptions of data quality objectives and procedures associated with
sample collection, laboratory analysis, sample custody, instrument/equipment
calibration, internal quality assurance checks, performance and system audits,
preventative maintenance, data measurement assessment procedures, corrective action,
quality assurance reports to management apphcable to this project are presented in

this document.

8.00 HEALTH AND SAFETY

The Health and Safety Plan for the proposed field work is presented in Appendix B.
- GZA personnel engaged in the field work are requlred to become familiar and comply

with the Health and Safety requirements stated in the plan.
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. TABLE A-73 .
SITE NO. 8: ARALYTICAL RESULTS VS. ARARs: GCROUNDWATER

Sample ID (Sample Description)

; Detection cw28 cw29 cu3 ) Gw32 cu3s cv 36
Parameter (Units) Lioits ARARL (MW-8-6) - (MW-8-3D) (MW-8-5) (MW-8-1D) (Mi-8-1) (MM-8-3)
EPA Method SW5030/8021

Volatile Organics/Purgeable

Halocarbons (ug/L)

1,1,1-Trichloroethane 0.4 200t ND 1.3 ND ND ND? ND
1,1-Dichloroethane 0.5 st ND 1.7 ND ND 1.3J8 ND
Trans-1,2-Dichloroethene 0.3 100t Npd 1.14 Npd npd ND® ND
Methylene Chloride 0.8 0.19% 3.3b.c.d 3.6b.¢.d 0.65Jb:¢.d 1.2b.e.d 190.b.d npb.d
Dichlorodifluoromethane 2.0 No ARAR npd 2.2d npd npd ND® ND
Trichloroethylene 1 st ~ .npd 1.69 1.74 4.5d 190° KD
1,4-Dichlorobenzene 0.3 751 NDS NDE ND¢ ND© ND? ND
Others See Appendix F - ’ ND - ND ND ND ND ND
EPA Method SW5030/8020 (pg/L)

Purgeable Aromatic Organlcs ND ND ND ND ND ND
Toluene 0.3 2000t

1,4-Dichlorobenzene 0.7 - 75t

Others See Appendix F -

EPA Method SW5030/8015 (ug/L)

Non-halogenated Volatile Organics See Appendix F - ND ’ ND ND ND ND ND
EPA Method E625 (ug/L)

Semivolatile Organics . .

Di-n-butylphthalate : 10 No ARAR . <«10* . <10* <10* <10* <10*
Bls(2-ethylhexyl)phthalate 10 : 42001 <10* <10* ND <10* 10
Others : See Appendix F - ND ND ND ND ND
EPA Method E200.7"

Total Metals (mg/L) . NA
Aluminum . 0.1 No ARAR 2.13 nof- 18.0f 0.909%f 67.0 56.8
Arsenic (E206.2) 0.005 0.025! ND 0.005 0.005 ND 0.009 0.009
Barium 0.01 1.0l 0.040 0.069 0.283 0.095 0.547 0.547
Boron 0.01 , No ARAR o0.2089 0.106b.d 0.212b.d 0.125b.d 0.400d 0.3694
Cadmium 0.005 o.o10l ND ND ND ND ND ND
Caletunf 0.20 * No ARAR 276 259 434 189 840 922
Chromium 0.010 0.0s50t 0.012 " ND _ 0.026 ND 0.093 0.086
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TABLE A-75 (Cont'd)

SITE NO. 8: ANALYTICAL RESULTS VS. ARARs: GROUNDWATER
Sample ID_(Sample Description)
Detection } cw28 cw29 cw3l cw32 cu3ls cu36

Parameter (Units) Limits ARARL (MW-8-6) (M4-8-3D) (MW<8-5) (MW-8-1D) (MW-8-1) (i-8-3)
EPA Method E200.7*
Total Metals L Cont'd
Cobalt 0.010 No ARAR ND “ND 0.015 ND 0.185 0.041
Copper 0.010 1.0t ND ND 0.041 ND 0.108 0.161
Iron 0.025 0.300t 5.16 4.17f 32.sf 0.816f 121 90.7
Lead oo 0.05 0.025! ND " ND 0.080 KD~ ‘0.217° 0.307 1
Lead (E239.2) 0.005 0.025! 0.007 ND 0.062 ND 0.184 0.534
Magnesium 0.20 . No .ARAR . 280 137 201 72.7 268 409
Manganese 0.005 0.300! 2.05 0.164 - 2.049 0.052 4.96 4.89 -
Mercury (E&45.1) . 0.0002 0.002! ND ND ND ND ND ND
Molybdenum 0.010 No ARAR 0.059 ND ND ND ND ND
Nickel 0.015 0.01547 ND ND 0.038 ND 0.145 0.104
Potassiumf 0.4 No ARAR 7.54 3.67 6.04 3.50 12.2 12.9
Stliconf 0.020 No ARAR 8.69 6.07° 27.3b 8.02b 78.6 72.1
Sodiumf 0.200 No ARAR 475 56.6 $7.1 47.0 50.2 47.7
Vanadium 0.01 No ARAR _0.035 ND 0.036 ND - 0.112 0.104
Zinc 0.01 ) s.ot 0.076 0.0338 1.048 0.1548 4.47 2.68
Others See Appendix F - ND ND ND ND ND ND
EPA Method EA18.1 (mg/L)
Total Petroleum Bydrocarbons 1.0 No ARAR ND ND ND ND- ND ND
Miscellaneous Inorganics (mgfL)
Total Dissolved Solids (E160.1) 1.0 5007 4100 1900 1400 1200 1800 1400
Common Anions (A429) ‘ .

Fluoride 0.1 1.5 0.58 0.58 0.54 0.61 0.54 0.60

Chloride 0. 250! 29, 82 sS4 68 83 59

Sulfate 0.5 250! 2500 940 780 510 810 610
Total Hardness (E130.1) 1.0 No ARAR 1800 1200 1800 830 . 2800 2600
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TABLE 4-75 (Cont’d)

SITE NO. ANALYTICAL RESULTS VS. ARARs: GROURDMATER
Sample ID _(Sample Description)
ARARL cu3s cw39 CuAO

Parameter (Unilts) (Mi-8-4) (MW-8-2D) (Mi-8-2)
EPA Method SW5030/8021 (ug/L)
Volatile Organics/Purgeable Halocarbons
1,1,1-Trichloroethane ’ 2001 ND ND ND
1,1-Dichloroethane st 0.62 0.97 0.37J
Trans-1,2-Dichloroethane 100! ND ND ND
Methylene Chloride 0.19% Npb.d Npb.d Npb.d
Dichlorodifluoromethane No ARAR ND ND ND
Trichloroethene st ND 1.0 11
1.4-Dichlorobenzene 75l ND ND ND
Others - ND ND ND
EPA Method SW5030/8020 (ug/L)
Purgeable Aromatic Organics ND ND
Toluene 2000t 0.64
1, B.-chhlozobenzene 7st ND
Others, - ND
EPA Method SW5030/8015 (ug/L)
FPon-halogenated Yolatile Organics. - ND ND ND
EPA Method E625
Semlivolatile Organics :

Di-n-Butylphthalate No ARAR <10*:h 18h 22h

Bls(2-ethylhexyl)phthalate 42001 <10*-h 20h 3gh

Other - ND ND ND

s

EPA Method E200.7%
- Total Metals L
Aluminum No ARAR 45.8 3.7 94.9
Arsenlc (E206.2) 0.025! 0.011 0.012 0.024
Barlum 1.0t 0.578 . 0.310 0.954
Boron No ARAR 0.3149 0.1824 0.5129.
Cadmium 0.010! ND ND 0.122
Caletumf No ARAR 949 392 1760
Chromium o.o0s0! 0.062 0.025 0.180
Cobalt . No ARAR 0.037 0.010 0.071
Copper 1.0t 0.143 0.033 0.419
Iron 0.300% 76.5 30.9 148
‘Lead 0.025! 0.302 0.226 1.03



TABLE A-75 (Cont’d)
SITE RO. B: ANALYTICAL RESULIS VS. ARARs: GROUNDWATER

Sample ID (Sample Description)

ARARL cw3s w39 : GW40
Parameter (Units) ‘ ) (MW-8-4) ) (MU-8-2D) (Mi-8-2)
EPA Method E200.7*
Total Metals L Cont'’d
Lead (E239.2) 0.025! 0.332 , .0.212 1.24
Magneslunt No ARAR 442 174 509
Manganese . 0.300! 4.76 1.08 9.08
Mercury (E245.1) 0.002! ND ' ND : 0.0004 t
Molybdenum No ARAR ND ND ND
Nickel _ . 0.0154) 0.087 ' 0.027 0.194
Potassiumf No ARAR 9.31 - 13.6 14.4
Sillconf No ARAR s8.1 .. s7.2 84.9
Sodiumf ’ * No ARAR ‘ 44.2 78.0 ) 13.3
Vanadium No ARAR 0.080 0.032 ' 0.158
Zinc s.ol -2.29 1.40 6.12
Others - ' . ND ND ND
EPA Method E418.1 (mg/L) : .
Jotal Petroleun Bydrocarbons No ARAR’ ND ND : ND

'S Miscellaneous Inorganlecs (wmgfL) )

' Total Dissolved Solids (E160.1) “so00™ 1400 ' 1500 460

: Common Anlons (EPA Method A429) .

Y Fluoride 1.5t ‘ . 0.60 0.50 0.14
Chloride 250t 64 N} . 20
Sulfate . 250! - 120 750 ) 180

Total Hardness (E130.1) . . No ARAR . 2600 . 2000 4900
Footnotes:

a = Surrogate recoverles vere above control limits for two compounds.

b = Compound also detected in assoclated method blank.

= Assoclated MS/MSD analyses had recoveries above control limits for one or both splkes.

Assoclated field duplicate analyses exceeded 35X RPD for this compound.

Recoveries were below control Limits for one or more surrogate compounds.

Accuracy data unavilaible; compound not spiked.

Estimated value below detection limit. .

Assolcated lab replicate analysis resulted in RPD values which exceeded the control limit.

New York State Croundwater quallty standard: "Not detectable™. . ]

New York State Water Quality Standard for class GA groundwaters. Federal MCLs are adopted by the state Lf state requirements have not been developed,
or Lf MCLs are more stringent.

Federal Amblent Water Quality Criteria (FWQC) - Human Health: Adjusted for Drinklng Water.

FWQC-HH for halomethanes as a class of compounds corresponding to the 1076 risk level. Methylene Chloride. (dichloromethane) is a member of this class.
= Applicable or Relevant or Appropriate Requlrements. -

= Federal Secondary Drinklng Water Standard
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) TABLE 4-76
SITE HO. B:. ANALYTICAL RESULTS VS. ARARs: SURPACE WATERS

Sample Fleld Identification (Sample Description)

Detection SW-2 SW-3 sW-4

Parameter (Ualts) ‘ Limits ARARY (8SW-4) (8SH-5) (8SW-6)
EPA Method SW5030/8021 (ug/L)
Volatile Organics/Purgeable Halocarbons
Methylene Chloride 0.8 ' 0.19% 1.6%:b 1.4%:0 1.58,b
Others See Appendix F - - ND ND ND
EPA Method SW5030/8020 (pg/L) .
Purgeable Aromatic Organics See Appendix F - ND . ND ND
EPA Method SW5030/8015 (ug/L)
Ron-halogenated Volatlle Organics See Appendix F - ND ND KD
EPA Method E625 (pg/L) : .

» Semivolatile Organics See Appendix F - ND ND ND

'00 :

o0 »

v EPA Method E200.7
Total Metals (mg/L)
Aluminum 0.1 No ARAR 0.874 1.86 0.894
Barlum 0.01 1.0L " 0.037 0.045 0.032
Boron 0.01 No ARAR ’ 0.726% 0.7438 0.6382
Calectumf 0.20 No ARAR 599 589 ) 560
Iron 0.025 1.08 1.558 3.508 1.678
Lead 0.05 0.324 ND ND ND
Lead (E239.2) ‘ : 0.005 0.32M ND 0.011 0.005
Magnesium 0.20 No ARAR 162 171 160
Manganese 0.005 . 0.0sY 0.093¢ 0.180¢ 0.099¢
Potasstumf 0.4 No ARAR 22.8 . .28.0 21.2
Sillcon 0.200 No ARAR 4.39% 5.90% 4,262
Sodiumf 0.200 No . ARAR 261 265 . 259
Zinc 0.01 0.047M 0.051 0.143 0.060
Others See Appendix F ) - . ND ND ND

EPA Method EA18.1 (mg/L)
Total Petroleumn Hydrocarbons 1.0 No ARAR ND ND ND




TABLE 4-76 (Cont’d)
SITE RO. 8: ANALYTICAL RESULTS VS. ARARs: SURPACE WATERS

Sample Pleld Ydentificatlon (Sample Description)

, Detection SW-2 sW-3 SU-A
Parameter (Units) Limits ARARJ (8SW-A) (8SW-5) (8SW-6)
Miscellaneous Inorganics (mg/L)
Total Dissolved Solids (E160.1) 1.0’

No ARAR 3300 3200 3300
Common Anions (A429) '

Fluorlide 0.1 No ARAR 5.7 0.59 0.59

Chloride 0.5 No ARAR 400 380 460

Nitrate-Nitrogen 0.5 10k 0.77 0.75 0.83

Sulfate 0.5 No ARAR 1700 1700 1700
Total Hardness (E130.1) 1.0

No ARAR : 1900 2100 2000

Footnote:
a = Compound also detected In associated method blank
b = Assoclated MS/MSD analysis had recovery below control limlt for this compound.
c = Assoclated fleld duplicate analysls exceeded 35X RPD. -
d = One surrogate compound had a recovery below lower control limit.
> e = Precision could not be assessed for this analysis; data unavallable.
’ f = Accuracy data unavallable for these compounds. .
t: g8 = Assoclated lab matrix replicate analysis resulted 'in RPD value above the control limit.
o h = Associated matrix spike had recovery above upper control limits.
J = Applicable or Relevant and Appropriate Requlrements.
K = Federal Ambient Water Quality Criteria - ‘for Human Health (FWQC-HH): Adjusted for Drinking Water Only.
L = Maximum Contaminant Level (MCL) established under the Safe Drinking Water Act.
M = Federal Ambient Water Quality Criteria - Fresh Chroniec Value for Aquatlic Life.
N = Secondary Maximum Contaminant Level (SMCL) established under the Safe Drinking Water Act - Not an ARAR.

NR = Not Required.
-

= Or as indicated Lf analyzed by an alternate method.
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TABLE A4-110
SITE NO. 13: ANALYTICAL RESULTS VS. ARARs: GROUNDWATER

Sample ID (Sample Description)

Detection ) © GWA GU5 ' GwW2
Parameter (Units) : Limits ARARS (MW-13-3) (MW-13-4) (MW-13-1)
EPA Method SW5030/8021 (pg/L)
Volatile Organics/Purgeable Halocarbons
1,2-Dichloroethane ‘ 0.4 st ‘ ND 2.3 ND
Methylene Chloride 0.8 0.19% 1602 2.3% 2.8%
Vinyl Chloride 0.8 2! . 1600 2.9 ND
t-1,2-Dichloroethane 0.3 100t ND ) ND ND
Trichloroethene 1.0 st ND ND ND
1,4-Dichlorobenzene ’ 0.3 75t ND ND ND
Others See - ND ND . ND
Appendix F
EPA Method SW5030/8020(ug/L)
Purgesable Aromatic Organics - ND
Chlorobenzene 0.3 100t 9.1 ND
1,2-Dichlorobenzene 1.0 600! 3.6 ND
1,3-Dichlorobenzene 0.7 No ARAR 1.1 ND
, 1,4-Dichlorobenzene 0.7 75 9.7 ND
Benzene 0.3 nph 2.98 ND
Total Xylenes 0.1 10000t 7.6 ND
e Toluene 0.3 2000t 15 1.3
1 Ethylbenzene 0.3 700! 3.6 ND
»
8 EPA Method SW5030/8015 (ug/L) . .
Non-Balogenated Volatile Organics . : See - ND ND ND
Appendlix F

EPA Method E504.1 (pg/L) .
Ethylene Dibromide 0.3 - - ND ND ND

EPA Method E608 (pg/L) )
Pesticldes and PCB’s See - ND ND NA
Appendix F

EPA Method E200.7%
Total Metals (mgf1l)

NA
Aluminum 0.1 No ARAR 60.6 15.5
Arsenlc 0.05 0.025t ND ND
Arsenic (E206.2) 0.005 0.025! 0.015 ND
Barium 0.01 1.0t 0.475 0.245
Boron 0.01 Ho ARAR ND© NDC
Calcium 0.20 No ARAR 524 . 572
Chromium 0.010 0.os0t 0.100 0.050
Cobalt 0.010 No ARAR 0.045 0.026
Copper 0.010 1.0t 0.112 0.083




TABLE 4-110 (Cont'd)
SITE NO. 13: ANALYTICAL RESULTS VS. ARARs: GROUNDWATER

Sample ID _(Sample Description)

Detection . CW4 GHW5 GW2
Parameter (Unlts) " Limits ARARB {(MW¥-13-3) (MW-13-4) (MW-13-1)
EPA Method E200.7*
Yotal Metals 1 Cont’d
Iron 0.025 0.300! 106¢ 57.3¢
Lead - 0.0S ’ 0.025t 0.102 - 0.102
Lead (E239.2) 0.005 i 0.025t 0.063¢ ’ , 0.079¢
Magnesium '0.20 . No ARAR - 185 412
Manganese ~0.005 0.300% T 4.9 3.80
Molybdenum 0.010 No ARAR 0.015 ND
Nickel 0.015 0.0154J 0.125 0:062
Potassiumb 0.4 No ARAR 14.7¢ 10.6¢
Stliconb 0.020 No ARAR 69.2 63.1
Sodiumb 0.200 No ARAR 511 164
Vanadium 0.01 No ARAR 0.122 0.064
Zine 0.01 5.0t 0.877 1.31
Others ’ See - ND ND
Appendix F
EPA Method E418.1 (mg/L)
'S Total Petroleum Bydrocarbons 1.0 No ARAR KD ND ND
& ‘
g Miscellaneous Inorganics (mg/L) N NA
Total Dissolved Solids (E160.1) 1.0 500M . 4080 4250
Common Anlons (A429)
Fluoride 0.1 1.5t 0.58 1.4
Chloride 0.5 2501 140 200
Sulfate 0.5 250l 2600 2600
Total Hardness (E130.1) 1.0 No ARAR 2600 3300

Footnotes:

Compound also detected in assoclated method blank.

Accuracy data unavallable; compound not spiked. .

Associated lab matrix replicate analysis had RPD values which exceeded the control limit.

Comfirmation analysis exceeded holding time by one day.

Applicable or Relevant or Approprlate Requirements.

New York State Groundwater quality standard: "Not detectable”.

New York State Water Quality Standard for class GA groundwater. Federal MCLs are adopted by the state Lf state requirements have not been
developed, or Lf MCLs are more strxingent.

) = Federal Amblient Water Quality Criterla (FWQC) - Human Health: Adjusted for Drinking Water.

k = FWQC-HH for halomethanes as a class of compounds corresponding to the 1076 risk level. Methylene Chlortde (dichloromethane) is a member of thls class.
m = Federal Secondary Drinking Water Standards

-JR 00 Te
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* = Or as indicated for those metals analyzed by an alternate method.
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TABLE 4-110 (Cont’d)
SITE NO. 13: ANALYTICAL RESULTS VS. ARARs: GROUNDWATER

Sample ID (Sample Description)

. GW102 GW103 GCW104 GW105
Parameter (Units) ARARS - (MW-13-1) (MW-13-2) (MW-13-4) (MW-13-3)
EPA Method SW5030/8021 (ug/L) X
Volatile Organics/Purg. Hal. ND ND
1,2-Dichloroethane st ' 1.6 ND
Methylene Chloride : 0.19% . 2.0% 248
Vinyl Chloride 2t : ND 450
t-1,2-Dichloroethane 100t ND 4.1
Trichloroethene : st ’ ND 14
1,4-Dichlorobenzene ) . st ND 3.1
Others - ’ : ND ND
EPA Method (SHSOJOIBOZO)(uglL)
Purgeable Aromatic Organics - ND ND ND
Chlorobenzene 1001 ' : ’ 1.3
1,2-Dichlorobenzene - . 6oot 1.1
1,3-Dichlorobenzene No ARAR | ND
1,4-Dichlorobenzene 75! 2.6
Benzene Nph ND
Total Xylenes 10000% 1.7
Toluene 2000! 3.5
Ethylbenzene 700! 0.65

Footnotes:

Compound also detected In assoclated method blank.

Accuracy data unavallable: compound not splked.

Associated lab matrix replicate analysis had RPD values which exceeded the control limit,

Comfirmation analysils exceeded hélding time by one day.

Applicable or Relevant or Approprlate Requirements.

New York State Groundwater quality standard: "Not detectable"”.

New York State Water Quality Standard for class GA groundwater. Federal MCLs are adopted by the state 1f state t;qulrements have not been
developed, or Lf MCLs are more stringent. ‘

3 = Federal Amblent Water Quality Criteria (FWQC) - Human Health: Adjusted for Drinking Water.

k = FWQC-HH for halomethanes as a class of compounds corresponding to the 10-6 risk level. Methylene Chloride (dichloromethane) 1s a member of this class.
m = Federal Secondary Drinking Water Standards
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APPENDIX A
QUALITY ASSURANCE PROJECT PLAN

Remedial Design for IRP Site 8 - Building 202 Drum Storage
Yard and IRP Site 13 - Underground Tank Pit '
Niagara Falls Air Force Base
Niagara Falls, New York
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1.00 QUALITY ASSURANCE/QUALITY CONTROL

110 INTRODUCTION

During the course of field work described in the work plan for the Installation
Restoration Program (IRP) Sites 8 and 13 at the Niagara Falls Air Force Base,
Niagara Falls, New York, subsurface data, analytical and soils laboratory data will be
used to determine the presence of environmental contamination and assist with
determining design parameters. It is the primary goal of this Quality Assurance
Project Plan (QAPP) to define procedures that will ensure the quality and integrity of
samples, accuracy and precision of analyses, and representativeness of results for the
field work.

Descriptions of data quality objectives and procedures associated with sample
collection, laboratory analysis, sample custody, instrument/equipment calibration,
internal quality assurance checks, performance and system audits, preventative
maintenance, data measurement assessment procedures, corrective action, quality
assurance reports to management applicable to this project are presented in this
document.

The work will be done by GZA and DOD for the 914th Tactical Airlift Group, United
States Air Force Reserve (USAFRES). DOD has an architectural/engineering
services contract with the United States Department of the Air Force Reserve that
names GZA as a subconsultant.

As a subcontractor to DOD, GZA has responsibility for setting data quality objectives
and the corresponding QA standards by which sampling and analysis effort will be
conducted. GZA will subcontract the required survey, subsurface drilling and
analytical laboratory testing services to qualified and experienced firms. It is expected
that Recra Environmental, Inc. will provide Analytical Laboratory testing services for
GZA. The other subcontractors will be selected at the time of the work. In joining
the team for this effort, each subcontractor will make a commitment to follow the
procedures identified in the QAPP and to follow QAPP protocols for each assigned
task.

120 PR DESCRIPTION

A description of the installation, past waste management practices, subsurface and
groundwater conditions, risk assessment results, and the proposed remediation at IRP
Sites 8 and 13 are presented in Section 2.00 of the work plan.



1.30 INTENDED USE OF THE DATA

The purpose of these additional studies in conjunction with the results of previous
studies is to provide the data necessary to, (1) identify the extent and magnitude of
contaminants, and (2) provide data to determine the design parameters for the
proposed remediation. The data which are required to fulfill this objective will be
obtained through the implementation of the tasks described below. These tasks were
selected based upon the current understanding of the site and the 914th Tactical Airlift
Grove, United States Department of Air Force Reserve (USAFRES) guidance in
preparing a work plan for remedial design. The tasks include:

- Review of existing data

- Test borings and monitoring well installations

- Buried fuel line investigation

- Groundwater sampling and water level measurements
-- Hydraulic parameters estimate

Each task is intended to develop a further understanding of the site. These tasks are
discussed in the Work Plan. Sampling and analysis techniques necessary for the
investigatory tasks are described in this QAPP.

2.00 PROJECT ORGANIZATION AND RESPONSIBILITIES

This QAPP is specifically for field activities at IRP Sites 8 and 13 on the Niagara Falls
Air Force Base, Niagara Falls, New York. Table Al shows the organization in terms
of line of authority for the various management, technical and analytical components
of the project. Table A2 provides a matrix of responsibility for the work and for
QA/QC functions.

3.00 QA OBJECTIVES FOR DATA MANAGEMENT

The primary objective of the QA program for this project is to: 1) maintain the
evidentiary value of the information produced; and 2) insure that field investigations,
laboratory analysis, and reports are carried out in accordance with approved protocols.
To this end, quality assurance objectives for field work and laboratory analysis are
established. The quality of data generated by sampling, monitoring or analyses is
defined in terms of precision and accuracy, completeness, representatives, and
comparability.



Precision Accur

The objectives for precision and accuracy are indicated in Section 12.00 and Appendix
A-2. Results of field and laboratory quality control samples are evaluated against
approved criteria which measures the precision and accuracy of a given measurement
system. '

Accuracy is monitored by the analyses of accepted reference samples (either reference -
control samples spiked control samples or surrogate spikes). The use of reference

~ samples is fully described in Section 12.00.

Completeness

~ Completeness is a measure of the amount of valid data obtained from a measurement

system compared with the amount that was expected to be obtained under normal
conditions. When comparing the amount of valid data obtained to that of a correct,

normal condition, deviations mayarise that are a result of the sample matrix. For

instance, organic analysis requires an extraction and the proposed method may not
fully recover the analyses of interest from the matrix. Dilutions may be necessary to
reduce the effect of non-target species which extract with the target ones. These
dilutions will raise detection limits above those for normal conditions. If this in fact
occurs, the QA Officer will review the body of data to provide assurance that the data
is adequate for the intended use.

Representatives

The degree to which data accurately and precisely represents a characteristic or
environmental condition is it’s representatives. In the work plan, the frequency and
placement of sampling locations and method of sample acquisition have been designed
such that data obtained will be considered representative of site conditions.

Comparability

This QA objective addresses the comparability of all data resulting from sampling and
analysis. The use of published sampling and analytical methods, standard reporting
units, and a program executed in accordance with this QAPP will aid in ensuring this
comparability.



4.00 SAMPLING PROCEDURES

This section of the QAPP contains detailed descriptions of the field investigations to
be performed and the procedures to be used in conducting the additional studies at

- IRP Sites 8 and 13. The following topics are addressed:

- Preparation for Field Entry;

- Preparation for Sampling On Site;

-~ Borings and Well Installation;

- Buried Fuel Line Investigation;

- Monitoring Well Sampling and Water Level
Measurements;

- Field Testing; and

- Hydraulic Parameter Estimate

It will be the responsibility of GZA’s project manager and on-site coordinator to
maintain adherence to the following procedures during the course of field work.

4.10 PREPARATION FOR FIELD ENTRY

Preparation of sampling and safety equipment will occur prior to departure from the
sampling team’s home office. These procedures will include the following tasks:

1.

Kick-off meeting between GZA staff to review scope of work, field forms,
survey forms, and chain-of-custody procedures.

Review of the field exploration and sampling requirements.

~ Review of the health and safety plan.

Preparation and operational check-out and pre-calibration (if required) of all
in-situ testing, sampling and safety equipment (see Section 6.00 and Appendix
A-1). Records will be kept on calibration and operational checkouts.

Sample coolers will be inspected, checked for seal integrity, and opened.
Cooler contents will be compared against the contents listed on the chain-of-
custody form and against the site (event) specific parameter list. Irregularities
regarding cooler condition and/or contents will be immediately reported by
telephone to a lab representative and the project manager or his designee.

Pre-departure equipment checklist review.



Sampling equipment (hand augers, bailers, trowels, bowls, etc.) will be cleaned prior
to field entry and between samples. The following cleaning procedures will be used:

1. Detergent Wash with Liquinox (non phosphate) Detergent or equiva-
lent;

2. Potable Water Rinse;

3 Methanol Rinse; = |

4, Deionized Water Rinse (repeated twwe)

S. Second Potable Water Rinse (for samples requiring metals analysis
only);

6. Ten Percent Nitric Acid in deionized water rinse (for samples requiring

metals analysis only);

7. Alternatively, the equipment will be rinsed with 10 percent nitric acid
in deionized water followed by steam cleamng, and

8. Allow equlpment to air dry.

Following this cleaning procedure, equipment will be wrapped in plastic bags for on-
site usage. Sampling equipment that will be reused in the field will undergo the same
cleaning procedures between sampling events.

- 4.20 PREPARATION FOR SAMPLING ON SITE

Prior to any field activity, the required health and safety procedures will be followed
as specified in Appendix B. This will include the measurement of background and
downwind organic vapors using a HNu Systems Photoionization Analyzer Model P1-
101 with 10.2 ev detector bulb or equivalent. Readings will be recorded for site--
specific- work zones. Field calibration procedures are addressed in Section 6.00. In
the event of adverse weather conditions, outside sampling events will be postponed
such that the integrity of the samples is maintained.

4.30 BORINGS AND WELL INSTALLATION

4.31 Decontamination Procedures for Drilling Equipment and
Reusable Tools

The purpose of these procedures is to help minimize the potential for the
introduction of contamination into a test boring or monitoring well, or cross-
contamination between borings and wells assoc1ated with dnllmg equipment and
reusable tools.




432 E

ipment Condition

A Drilling equipment will be inspected for integrity of hydraulic and oil
fluid handling systems and general overall cleanliness. Leaking hoses,
tanks, hydraulic lines, etc., will be replaced or repaired prior to
beginning work.

B. ~ All well casing, screens and other construction materials will be in new
condition. Used materials will not be permitted in well construction.

4.33 Equipment Cleaning and Handling

A.  Initi

1.

leanin

Drilling equipment and associated tools will be steam-cleaned
upon arrival at the site. Equipment will include at a minimum,
but not be limited to:

Drilling rods, bits

Augers (clips, pins, and associated ha.rdware)

Samplers (i.e., split-spoon, shelby, etc.)

Core barrels

Casing materials (both temporary and permanent)

Wrenches

Hammers ‘

Other hand tools and tool boxes

Mud tub/pan

Hoses, tanks

Cable clamps and other holding devices in direct contact with
dnlhng rods

Drill rig undercarriage, wheel-wells, cha551s which may be in
contact with work area

During and following cleaning, equipment will be handled only
with clean gloves. A new set of gloves w111 be utilized between
each location.

Cleansed materials will be protected from contamination by such
means as the on-site coordinator deems necessary.




B. Onssite Cleaning Between Borings

1. Following use, equipment (listed above under "Initial Cleaning")
with the exception of the carrier truck and undercarriage, will be
steam-cleaned between borings. All equipment that contacts soil
or groundwater will be cleaned between borings.

4.34 Disposal of Wash Condensate

Wash condensate will be containerized in appropriate containers and turned
over to the 914th Tactical Airlift Group, United States Air Force Reserve for disposal.

4.40 TEST BORINGS MONITORING WELLS

Borehole advancement for the test borings and overburden monitoring wells will be -
done by hollow stem augering. Monitoring well holes will be advanced with 4-1/4 inch
LD. hollow stem augers. Figure Al illustrates typical monitoring well installation
details in overburden and Figure A2 depicts a typical bedrock well.

Additional information pertaining to test borings and construction of the monitoring

. wells are found in the work plan.

4.41 Split-Spoon Sampling

A Split-spoon samples will be taken continuously in accordance with the
procedures of the Standard Penetration Test (ASTM D-1586).

B. Soils will be visually classified in the field for color, grain size, lithology,
relative density and moisture content.

C. An organic vapor meter reading will be recorded from each split-spoon
as the sampler is opened.

D.  Each soil sample will also be screened as described below:

1. First, fill driller’s jar with seals on lids to between 2/3 and 3/4 of
its volume with a representative sample of soil material. Use of
tape around jar lid will be avoided.

2. Obtain a sample of the headspace above the soil by piercing the
metal lid with a nail or punch and withdraw 30 cc with a plastic
syringe. The entire lid will not be taken off. The hole will then
be sealed with Teflon tape and non-volatile white marking tape.




3. The sample will quickly be injected into the organic vapor meter
probe. Record the peak meter response on the boring log (Note:
The meter needle may deflect negatively only; record this as N
or Neg, not as no reading.).

4. Ifa significant'result is recorded (i.e. >1 ppm) 1n]ect a blank of
ambient air into the probe to ensure that syringe is not contami-
nated.

All samples will be screened at room temperature (approximately 68 to'
72°F). One jar blank will be screened using some procedures.

E. Jars will be labeled with the following information: project number,
~ well identification, depth interval represented by the sample, blow
counts, and date taken

F. Split-Spoons will be decontaminated prior to each sample according to
the procedure described in Section 4.10.

4.42 Overburden Wells

The drilling and instrumentation installation procedures are as follows:

A. No drilling fluids will be used unless prior approval is received from the |
USEPA, and in the case of fluid use, an approved water source will be
utilized. A 4-1/4 inch ID hollow stem auger will be used to advance the
hole. .

B. ‘The auger will be advanced in 2-foot intervals to perrmt the collection

of continuous split-spoon samples.

C. Al bormgs will be advanced to refusal at the suspected top of the
bedrock . }

D. Overburden wells will be constructed of 2 inch ID Schedule 40 PVC
riser, and 5 slot PVC well screens.

E. Placement of the screen and selection of the screen length will be made

that the screen straddles the water bearing material.
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A sand pack composed of No. 1 QROK sand will be placed in the
annular space surrounding that portion of the piezometer boring
occupied by the well screen, and for a distance of about 1 foot above
the top of the screen. The depth to the top of the sand pack will be
measured during placement to accurately determine its thickness. -

A minimum 2-foot bentonite pellet seal will be placed above the sand
pack.

A cement-bentonite grout.will be placed to 2 feet below ground using
tremie method with a horizontal discharging tremie pipe.

A 4 inch LD. protective steel casing and a locking cover and a concrete
surface seal will be installed to complete the installation. All locks will
be keyed alike.

All pertinent information including quantities of well cdnstructlon
materials and boring logs will be recorded by the observmg GZA
representatlve

4.43 Bedrock and Wells

Bedrock wells will be .installed in the uppermost bedrock water bearing zone.
Core will be taken beginning at the bedrock surface. The NQ coring will be
performed using rotary drilling methods and potable water for drilling fluid.

‘The drilling and instrument construction methods are listed below:

A

A 6-1/2 inch ID. hollow stem auger will be used to advance the boring
to refusal where the monitoring well is installed in bedrock. The auger
will be advanced in 2 foot intervals to allow collection of soil samples.

Upon advancing the augers to refusal, a 5 inch ID PVC Schedule 40
casing will be lowered and grouted in the hole as discussed in the work
plan. .
The rock will then be cored and sampled using an NQ core barrel.
Core runs will not exceed 10 feet in length.

Core samples will be éxam_ined and logged immediately u;')on retrieval,
and stored in specially designed wooden boxes. Rock quality designa-
tion (RQD) will be recorded for all core samples.



Each core box will be labeled with the project number, boring/well
identification number, depth of runs sampled, run number, core
recovery, the top and bottom of the runs, and the date.

The cores will be stored for a two year period at the Nlagara Falls Air
Force Base.

The monitoring wells will be constructed usmg a 4 to 8 foot length of 2
inch LD. PVC well screen and Schedule 40 PVC riser. Screen slot size

.will be 10 slot. The wells will be constructed with 2 inch Schedule 40

screen and riser. The sand pack will be No. 4 QROK.

A clean sand pack will be placed in the annular spabe surrounding that
portion of the well occupied by the screen and for about 1 foot above

the top of the screen.

A minimum 2 foot bentonite seal will be placed above the sand pack to
seal the well screen into rock.

The remalmng annular space will be filled to 2 feet below ground
surface with cement-bentonite grout by the tremie method utilizing a
horizontal discharging tremie pipe.

These wells will be completed by installing 4 inch diameter locking
protective casings and concrete surface seals.

All pertinent information, including quantities of well construction
materials and boring logs, will be recorded by a GZA representative.

4.44 Sand Pack, Bentonite Pellet Seal, ‘and Cement-Bentonite Grout

A.

Sand Pack

The No. 1 QROK sand pack used in overburden well construction will’
consist of uniformly-graded clean inert fine sand manufactured to
generally meet the following gradation. The umfomnty coefficient w111
be between 1.3.and 2.0.

Percent Diameter

Passing ‘ (mm) _

30% 0.17 - 0.21

10% 0.14 - 0.17

1% L 0.09 - 0.12
10



The No. 4 QROK sand pack used in bedrock well construction will
consist of uniformly-graded clean inert sand manufactured to generally
meet the following gradation. The uniformity coefficient shall be
between 1.1 and 1.6.

f’ercent v Diameter
. Passing : —(mm)
30% 05 -06
10% , 04 -05
1% 0.25 - 0.35

A sample of the sand pack material for overburden and bedrock wells
will be retained and placed in an 8 oz. wide-mouth glass jar, sealed,
labeled and stored for a one year period at the United States Air Force
Base, Niagara Falls, New York

4.45 Bentonite Pellet Seal

Bentonite pellets (90 percent Montmorillonite, 10 percent feldspar biotite and
selenite) will be used, and the diameter will be less than one-half the width of the
annular space into which they are to be used. :

The pellets will be placed in the annular space, and a minimum of a 30-minute
set time will be required to allow for proper swelling and activation of the pellets
before placement of the grout. If pellets are placed above the water table, potable
water will be added to permlt hydration.

Grbut will be placed by the tremie method utilizing a horizontal discharging
outlet. .

446 g;ement-Bgntonitev Grout

Cement shall be Portland Cement Type I, in conformance with ASTM C-150.
Bentonite will be a powdered Wyoming sodium bentonite.

Proportions of cement/bentonite/potable water in the grout mix will be
approximately 94 pounds/3 to S pounds/7.0 gallons respectively. ‘

11




4.47 Boring Logs and Recordkeeping

A typical boring log form is shown on Figure A3. During the drilling of each
borehole, a log will be kept and include the following:

Date and time of drilling, driller’s and helper’s names, and GZA
representative.

Drilling method utilized.

The reference point for all depth measurements (i.e., ground surface and
elevation).

The depth at which each change of formation is identified.

The depth at which the first water bearing zone is encountered based
upon the observed moisture content of overburden samples.

The thickness of each stratum.

The number of blows required to drive the standard spilt spoon sampler
every 6 inches.

Amount of sample recovered.

The description of the material of which each stratum is composed,
including:

Depth, sample number
Grain size description
~ Color
Degree of weathering cementation, and density
Other physical characteristics

The depth interval from which each formation sample was taken.

The depth at which hole diameters (bit sizes) change.

The depth to the static water level (SWL) and changes in SWL with well
depth, if possible.

Total depth of completed well.

The depth and description of the well casing materials and lengths.
The sealing off of water-bearing strata, if any, and the location thereof.
Depth or location of any lost drilling materials or tools.

The depth of the subsurface seal, if applicable.

The nominal hole diameter of the well bore above and below the casing
seal.

The amount of cement and bentomte (number of bags) 1nsta11ed for the
seal, if applicable.

Screen materials and design.

Casing and screen joint type.

" Screen slot size/length. -
Pack, seal, and grout material used.

12



-- Type of protective well cap.

- HNu readings.

-- The depth at which hole diameters (bit sizes) change
- Coring run length

-- ‘Recovered core ,

- Structural discontinuities within the rock. - :

- The RQD value. : , |
-- The volume of well construction materials entering the hole. - |

4.48 Well ngelopment

~ The purpose of well development is to prepare monitoring wells for future
sampling activities. This will be achieved by baﬂmg/pumpmg the well until such time

- as the water quality obtained from the well is consistent with water quality in the

formation from which the water is obtained, determined by measurement of pH,
specific conductivity, temperature. Additionally, turbidity will be measured. Well
development shall be performed in the following fashion:

A. Inspect locking casmg and/ or street box assembly, and surface grouting
for integrity. '

~ B. - Open the well.

C. Measure static water level well bottom depth, and calculate standing
- water volume.

D. Dependmg upon the response of the well, €ither a bailer or pump will
= be utilized to develop the well. v

E.  If a bailer is used, it w111 be lowered to the bottom of the well and
.raised and lowered repeatedly. Following surging, the well will be
excavated to remove any fines which have accumulated i in the well.

F. Ifa pump is utilized, the 1nlet should be placed approx1mately 2 feet
. below the water table and actlvated '

G.  "Prior to, durmg, and at the completlon of bailing/pumping, record
temperature, pH, specific conductance turbidity and purge volume."
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H.  Development will be con51dered complete when the followmg conditions
are achieved:
. Temperature and conductivity have stabilized to within 5 percent,
and pH to + 0.5 pH units

o A degree of clarity measurable of SO NTU or less. If not -
achievable, NYSDEC will be contacted.

4.50 UNDERGR UTILITY INVESTIGATION
| 451 Equipment Cleanin

The equipment will be decontaminated (tubing, soil gas probes, etc.) prior to
delivery to the site. The probe and any other metal parts will be washed with
laboratory detergent, rinsed with water, steam cleaned, and allowed to air dry. Any .
plastic or glass parts will be washed with laboratory detergent, rinsed with distilled
water, and allowed to air dry. Following analysxs of a sample, each syringe will be
rinsed with distilled water three times, and dried in an oven.

Probes (i.e., 1/2-inch galvanized steel pipe) and HDPE tubing will be used at
one sample locatlon and discarded following each test. As such, on-site decontamina-
tion should not be required. Should analysis of blank samples indicate potential
contamination the effected equipment will not be used until appropriately cleaned as
indicated by subsequent blank sample testing..

452 Groundwater Sample .Cgllgﬁign

Water samples will be collected by first driving (by slide hammer and/or
vibratory rotary hammer) a 1/2 inch diameter galvamzed steel probe with a removable
tip to the desired depth. Where asphalt or concrete is present, an electric drill will be
used prior to driving the probe. When driven to the required depth, the probe will be
pulled back slightly to free the removable tip. The probe will then be sealed at the
ground surface with bentonite clay.

A length of polyethylene tubing will be inserted just past the bottom of the
probe. The tubing will be sealed into the probe, so that ambient air is not introduced
into the system. Tubing will be discarded between samples and a new piece of tubing
inserted each time a water sample is collected

14



1i ntrol li uran

The following quality control/quality assurance measurers will be taken during
the buried fuel line mvestlgatlons

A, Independent Lab Analysis

Two split samples will be collected at each site for analysis by an
independent laboratory for USEPA method 602 parameters.

B. Blank Samples

Approximately one blank sample per site will be run to evaluate the
presence of residual contamination within the probe, sampling equip-
ment, etc. These samples will be obtained by assembling the probe and
sampling equipment (e.g. pump, tubing, etc.) at ground surface away
from suspected contaminant sources. A "blank" sample will be collected
using the sample pump to pull distilled water through the sampling
equipment and injected into the GC for analysis.

C. Spike Samples

A spike sample will be collected and analyzed at a rate of one per day.
Spiked samples will be prepared by placing a known quantity of several
of the listed compounds in 40 ml vials. The spiked sample will be
passed through the probe and the sampling manifold to monitor for
system losses. :

D.  Duplicate Analysis
Duplicate analysis will be done at a rate of one per site. Duphcate

analysis will be analyzed by making two injections (i.e., two mjectlons in
each GC).

4,60 MONTTORING WELL SAMPLING

Groundwater samples will be collected using the methodologies stated in the work
plan and the following quality assurance procedures.

- Identify the well and éomplete appropriate information on the sampling
log (Figure A4) and Summary of Field Water Quality Tests (Figure AS).

- 15



‘All field chemistry equipment will be calibrated every four hours or as

necessary during sampling. Details on the calibration and calibration
frequency will be recorded as described in Section 6.00.

Chain-of-Custody forms will be completed and will include the custod- -
ian’s name and signature, the sample date, time, and locations along
with sample ID number and analysis required. - The Chain-of-Custody
forms will be shipped with the coolers (see Section 5.00). Refer to
Appendix A-2 for the Chain-of-Custody form.

" At the end of the sampling day, the coolers will be taped shut with the

custodian’s initials placed on the tape at points of entry. Samples will

be shipped via overnight carrier for morning delivery.

The laboratory will be contacted within 24 hours after each sampling
event to ensure that samples arrive safely and with proper integrity
preserved.

4.61 Sampling Labelin'g, Preservation and Handling

Samples collected for analytical testing will be assigned a unique alpha-numeric
code. This code will be used to label sample containers and to identify the samples
on the sample logs and chain-of-custody documentatlon The alpha-numeric code will
include the followmg information:

site code; SITE 8 '
date sampled; 07 (month), 01. (date) 91 (year)
sample location; (13-1) .

sample type; GWS (groundwater sample)

A 'typical code will be as follows:  Site 8-09-0191 - (13-1)-GWS,_ ‘

Sample ‘container types and preservatives are specified in Appendix A-2.'
Immediately following sample collection and labeling, the filled sample containers will
be placed in an iced cooler and chilled to about 4°C.

The sample coolers will remain in the possession of the samphng team
throughout the sampling event. The sampling team will be responsible for securing
the sample containers and coolers. The sampling team will transport filled sample
coolers to the analytical laboratory via overnight mail.
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Chain-of-custody documentation will be maintained during and following the
sampling round to serve as a record of the transfer of samples from the field to the
analytical laboratory. Each time samples are transferred, signatures of the person
relinquishing and receiving the samples along with the date and time will be recorded.
Chain-of-custody documentation is discussed in Section 5.00.

Sample coolers will be sealed with a security seal to identify possible tampering
with the sample containers during their transport to the analytical laboratory. If this
seal is intact upon receipt by the analytical laboratory, the samples will be considered
suitable for testing. In the event the security seal is not intact, additional test samples
will be collected.

4.62 Quality Assurance/Quality Control Procedures

To check the integrity of field sampling and equipment cleaning techniques, the
following field quality assurance/quality control (QA/QC) procedures will be adhered
to for this effort.

A field blank will be prepared on site utilizing pre-cleaned equipment. A trip
blank will accompany sample containers through each phase of the event to assure
proper bottle preparation and laboratory integrity. Trip blank and field blank samples
will receive identical handling and custody procedures as on-site samples.

Field and trip blanks are used as control or external QA/QC samples to detect
contamination that may be introduced in the field (either atmospheric or from
sampling equipment), in transit to or from the sampling site, or in the bottle
preparation, sample log-in, or sample storage stages within the laboratory. The blanks
will also reflect any contamination that may occur during the analytical process.

Trip blanks are samples of organic-free water which are prepared at the same
location and time as the preparation of bottles which are to be used for sampling.
They remain with the sample bottles while in transit to the site, during sampling, and
during the return trip to the laboratory. At no time during these procedures are they
opened. Upon return to the laboratory, they are analyzed as if they were another
sample, receiving the same QA/QC procedures as ordinary field samples. If these
samples are accidentally opened, it will be noted on the chain-of-custody.

Field blanks are prepared in the field (at the sampling site) using empty bottles
and organic-free water prepared at the same time and place as the bottles used in
sampling. The preferred procedure for non-dedicated sampling equipment is to first
pour the organic-free water into the clean device to be used for sampling, and then
into the empty sample bottles supplied for the field blank.
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Field and trip blanks are not considered part of the laboratory QA/QC
procedures. The latter are used to detect contamination during analytical steps only
and are included as part of the laboratory service, and assess the validity of the
laboratory analytical procedures. Field and trip blanks are required as part of the
QA/QC procedures for the overall sampling and analytical program.-

4,70 IN-SITU PERMEABILITY TESTING

Single borehole pump tests will be conducted in the three existing bedrock wells and
the two new bedrock wells installed during the field work. The pump tests will consist
of the following steps.

A. A pre-cleaned suction pump with a hose placed in the monitoring well
- will be pumped at a constant rate.

B. The drawdown in each well will be measured during pumping using an
electronic water level instrument.

C. The test will be continued until a constant head is obtained for 15 to 30
minutes.

D. The hydraulic properties of the rock will be estimated using constant
head methods.

In order to evaluate the in-situ permeability and water-bearing characteristics of the
saturated material (soil and rock) field permeability tests will be done on the existing
monitoring wells installed during this investigation. Slug testing will be used for the
in-situ estimation of permeability. The tests will be conducted as follows:

A The static water level in the wells to be tested will be measured and
recorded using an electronic water level reader. The instruments will
be checked to make sure it works properly.

B. A solid slug of known volume will be placed in the well. The water
level recording sequence will be started when the slug is placed into the
well. '

C.”. Upon achieving relative equilibration, the slﬁg will be removed and the -
recording sequence completed. :
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D. The data will be plotted to illustrate a semi-logarthimic relationship
between the logarthimic value of the head ratios versus time. Two
representative data points will be selected to permit a calculation of the
permeability of the screened interval utilizing the Hvorslev (1951)
equation.

5.00 SAMPLE AND DOCUMENT CUSTODY-RECORDKEEPING

The sampler’s field records will contain sufficient information such that someone can
reconstruct the sampling situation without reliance on the collector’s memory. A field
sampling log (Figure A4) will include, at a minimum, the followmg

-- Purpose of sampling,

-- Location of sampling and address,

-- Name of samplers,

-- Type of work,

-- Description of sampling point,

-- Quantity of sample collected,

-- Parameters requested for analysis,

-- Type of sample container used,

-- Preservative(s) used,

-- Filtering (if any),

-- Sample collection procedure and equipment,

-- Well evacuation procedure and equipment, .

-- Well specifics such as static water level, depth, and volume purged,

-- Date and time of collection,

-- pH, temperature, specific conductance and turbidity of sample or purge
water,

-- Collector’s sample identification number(s),

-- Laboratory’s sample identification number(s),

-- References such as maps or photographs of the sampling site, field observ-
ations,

-- Pertinent weather factors such as temperature, wind direction, and
precipitation, and

-- Any field measurements made such as pH, etc.

Chain-of-custody records for all samples, beginning with the cleaning and numbering
of the sample containers at the laboratory, shall be maintained. All written records
of container decontamination procedures shall be kept as well as the source of such
containers. A sample shall be considered to be "in custody" of an individual if said
sample is either in direct view of, or otherwise directly controlled by, the individual in
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custody. Storage of samples during custody shall be accomplished according to
established preservation techniques in appropriately sealed and numbered storage
containers. Chain-of-custody shall be accomplished by the exchange of the samples
or sample sealed shuttle being transferred from one individual to the next with the
transfer witnessing the signature of the recipient upon the chain-of-custody record.

The Chain-of-custody records will contain the following information:

-- Sample number of the laboratory and GZA, if available,
-- Signature of collector, _
-- Date and time of collection,
-- Sample type (e.g., groundwater),
-- Identification of well or sampling point,
-- Number of containers,
-- Parameters requested for analysis
- -- Signature of person(s) involved in the chain of possession,
-- Description of sample bottles and their condition,
-- Problems associated with sample collection (i.e., breakage, no
preservatives)

A copy of the chaiﬁ-of-custody form to be used in this work is contained in Appendix
A-2, '

6.00 CALIBRATION PROCEDURES AND FREQUENCY

There are two areas where calibration procedures and frequency are important: 1) For
field equipment and analytical devices; and 2) For laboratory analytlcal equipment.
Each of these are discussed separately below:

6.10 FIELD

Field equipment requiring calibration will be used in the buried fuel line investigation,
well sampling and air monitoring.

- 620 WELL DEVELOPMENT AND FIELD ANALYTICAL INSTRUMENTS

The following instruments will be used durmg the buned fuel line investigation and/or

.well development and sampling:

Thermometer, '
Water Level Instrument,
pH meter,
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Specific Conductance meter,
Turbidimeter, and
Gas Chromatograph.

Each of these units reﬁuire calibration as detailed in the following discussion.

A

B.

C.

Thermometer

Temperature will be measured using a thermometer that is traceable to
a registered NBS thermometer. Calibration is done early at GZA’s
office and documented according to procedures contained in the
Environmental Laboratory Analytical Protocol (ELAP) manual.

Water Level Ingxmmeng

Water level measurements in wells will be made with an electronic tape
water level indicator (Sinco Model A1453 or similar) and an engineer’s
rule. The instrument will be field checked to make sure it is functioning
properly prior to use. The end of the probe and cable will be decon-
taminated between measurements by washmg with phosphate free
detergent, rinsing with deionized water and w1p1ng with a clean paper
towel.

pH Meter .

This instrument is subject to fluctuation due to temperature and
idleness. The following calibration steps must be performed prior to use-
and after every two hours of use or at a minimum of three occasions
during the round (i.e., start middle and end). :

These steps are in general accordance with the ELAP Method for two
point cahbratlon

1. Actlvate unit to ascertain condition of power source.

2. Place probe in pH 4 standard solution (supplied by manufactur-
er/laboratory), take reading and adjust calibration until reading
matches standard. :

3. Place probe in pH 10 standard (supplied by manufacturer/labor-

atory), take reading and adjust slope until reading matches -
standard.

21



D.

E.

Place probe in 7 pH standard (supplied by manufacturer/labor-
atory), take reading.

- If results of reading on 7 pH solution are between 6.95 and 7.05

standard units (S.U.), the unit is calibrated and ready for use.

If the reading is outside 6.95 - 7.05 su window, repeat calibration
procedures.

Specific Conductance Meter

The following calibration procedure should be performed at a minimum
prior to each day’s use:

L

Activate unit in "battery check" mode to ascertain condition of
power source. ' '

Zero instrument.

Measure standard solution temperature.

Place electrode in 0.01 M KCI standard, take reading.
Correct reading for temperature.

If readiné is within 20 percent either direction of standard
conductance, unit is adequately calibrated.

If reading is outside: acceptable limits, a different instrument
should be used. )

Turbidimeter

The following calibration steps must be performed prior to each sample
round (note this procedure will be done at a minimum of every three
months).

1.

Zero Adjust - With the instrument turned off, check the meter
needle position. If the needle does not read zero, adjust the
mechanical zero screw.

“Turn on the instrument and allow to warm-up for 5 minutes. -

22



B N N N B By BN I EE N BN EE A BN R EE B

Note:

10.

11.

12

13.

14.

~ Insert the black body into the sample well.

Turn the set standard switch control fully clockwise.
Place the NTU range switch to the x .01 position.

Adjust the circuit board mounted potentiometer to read zero on .
the meter.

An insulated, non-magnetized calibration screwdriver is required
for both adjustments. Do not expect all scales to be calibrated
if you only calibrate one NTU scale. You must calibrate each
scale with the appropriate NTU value standard.

Choose one sample cuvette for reading all unknown samples. If
the chosen sample cuvette is broken or replaced, the following
procedure should be repeated for the new sample cuvette.

Set the NTU range switch to x 1 (0-100 NTU full scale).

Pour the 40 NTU Formazin standard into the chosen sample
cuvette. Make certain that the sample cuvette is wiped clean of
all dirt and fingerprints. Insert the cuvette into the sample well
and align properly. Cover with the light shield.

Use the set standard knob to adjust the meter needle to read
exactly 40 NTU. :

Remove the sample cuvette and insert the 40 NTU standard.
Align the cuvette properly and cover with the light shield. Note
the exact reading and record this value. This is the value that
should now be used for the 40 NTU sealed standard.

~ Rinse the sample cuvette thoroughly and dry completely'inside

and out.

Fill the safnple cuvette with the S NTU Formazin or commercial
standard. Insert the sample cuvette into the test well. Align the
cuvette properly and cover with the light shield.

Turn NTU scale knob to x .1 (0-1- NTU full scale). Use the set

standard knob to. adjust the meter needle to read exactly 50
(actually § NTU).
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15. Remove the sample cuvette and insert the 5 NTU sealed
standard. Align the cuvette properly and cover with the light
shield. Note the exact reading and record this value. This is the
value that should now be used for the S NTU sealed standard.

16.  Rinse the sample cuvette thoroughly and dry completély inside
and out.

17.  Fill the sample cuvette with the .5 NTU Formazin or commercial
standard. Insert the sample cuvette into the test well, align
properly and cover with light shield.

18.  Turn NTU range knob to x .01 (0-1 NTU full scale). Use the set
standard knob to adjust the meter needle to read exactly 50
(actually .5 NTU).

19. Remove the sample cuvette and insert the .5 NTU sealed
standard. Align the cuvette properly and cover with the light
shield. Note the exact reading and record this value. This is the
value that should now be used for the NTU sealed standard.

Gas Chromatograph

A Photovac Model 10S50 Gas Chromatograph will be used to screen
samples. Its calibration will be checked twice a day in accordance with
the manufacturer’s recommendations

Calibration will consist of assessing the retention time and instrument
response for standard solutions of benzene, toluene, ethylbenzene and
xylene. A standard will be prepared by placing a known quantity of
each compound in solution in a 40 ml vial.

A head space will then be created within the vial by withdrawing liquid
and replacing it with air. The standard will then be head to 30°C and
a portion of the head space gas will be injected into the GC. The length
of time for each compound to elute from the GL (retention time) and
GC response (peak height) will be noted. This information will be used
to identify and quantify compound present in the samples.

Air Mo nitoring Equipment
The work plan contains provisions for the use of a HNu photoiom'zat-ionx

detector. Calibration of the HNu instruments will be performed
according to the manufacturer’s instructions (see Appendix A-1).
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Calibration will be done using a factory supplied source of calibration
gas. The following procedures will be used when calibrating the.
instrument (it should be noted that the first five steps are also necessary
to the routine operation of the unit):

1.

Turn function switch to "battery check” position to ascertain
condition of battery;

Turn the function switch to the "on" position;

Look into the probe to ensure purple light (UV) is on;

Zero the instrument and wait 15-20 seconds to ensure zero is
stable; '

Set span control to desired setting (note: 9.8 is normal), lock
span potentiometer into position;

Connect probe to calibration gas cyhnder usrng manufacturer
supplied tee and tubing;

Crack valve on cylinder until gas flow is available;

Instrument reading should equal calibration gas concentration;
and

Comprehensive calibration and operating instruction for the HNu
can be found in Appendix A to this QAPP.

6.30 ANALYTICAL ‘LABORATORY

The specific calibration procedures and frequency of performance for laboratory
analytical equlpment are detailed in Appendrx A-2.
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7.00 ANALYTICAL PROCEDURES

.10 FIELD

Five of the analytical procedures included in the work plan are performed in the field.
These are: ‘

-- Measurement of pH;

-- Measurement of Specific Conductance
-- Turbidity;

- Organic Vapor Measurement; and

- Field GC Screening

The procedures for these analyses are included in this section.

A

pH Measurement Procedure

Scope: ThlS procedure describes ways and means of using drgltal pH
equipment in the field. Manufacturer’s recommendations accompanying the
instrument should also be consulted if difficulties occur.

Purpose: The purpose of this procedure is to provide quality control in fieid
operations, uniformity between different field personnel and a means to allow
traceability of possible causes of error in analytical results. This procedure is
used for analysis of the pH of water samples and to evaluate the consistency
of water quality during the groundwater sampling. pH measurement must -
include temperature compensation during measurement.

Equipment Needed: pH meter, buffers, plastic cups, and distilled water.

Procedures:

1. Remove pH meter from the box and check. that the batteries are
operable

2. Turn power on and allow meter to stabilize. (Note Some electronic

" - equipment is strongly affected by extremes in temperature. Avoid
leaving electronic equipment in direct sunlight or on cold ground.)

3. Calibrate meter according to procedures outlined in the New York State

Department of Health (NYSDOH) ELAP Manual and Section 6 00 of
this QAPP.
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Rinse pH electrode with distilled water between pH measurements of
buffer solutions and prior to sample measurement. Carefully wipe
probe with paper towel or tissue.

Samples should be measured immediately following collection. Record
the temperature of the sample/buffers and adjust the probe accordingly.

- During measurement stir buffers and samples to provide a representa-

tive measurement.

Place rinsed pH electrode in the unknown groundwater sample and
allow about one minute for reading to stabilize. Once meter has -
stabilized record the pH and temperature on the field, log book with
sample location, date, time, and sampler’s initials.

Rinse all parts of the probe that have come in contact with the sample
with distilled water, discard the sample and used cups. Replace the
protective cap on the pH probe and return the instrument to its case.

Specific Conductance Measurement Procedure

Scope: This procedure describes ways and means of obtaining conductivity
measurements in aqueous media in the field using portable, hand-held
equipment.

Purpose: The purpose of this procedure is to provide quality control in field
operations, uniformity between field personnel, and a means to allow
traceability of possible causes of error in analytical results.

Equipment Needed: Condpctivity meter, plastic cup, and distilled water.

Procedures:

1. Check the battery level before using the instrument.

2. Calibrate the conductivity meter following the procedures outlined in the
NYSDOH ELAP and Section 6.00 of this QAPP using a standard
solution of 0.01 M KCL. :

3. Rinse conductivity probe with distilled water between measurements.

4. Measure temperature immediately following sample collection, record

- temperature and adjust meter accordingly. Remove probe.
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Stir sample with glass stirring rod prior to placement of rinsed conduc-
tivity cell in test sample and record specific conductance and tempera-
ture measurements obtained.

Record sample number, date, time, sampler’s initials and results in field
book. .

Turbidity Measurement Procedufe

Scope:

This procedure descnbes methods for measuring turbidity of aqueous

samples in the field.

Purpose: The purpose of this procedure is to provide quality control in field
operations, uniformly between field personnel and a means to allow traceability
of potential errors in the analytical results.

Equipment Needed: Turbidimeter, standards, and samplé containers.

Procedure:

1.

Zero the instrument. When the instrument is off, check .the meter
needle position. If the needle does not read Zero, adjust the mechani-
cal zero screw.

Turn instrument on and allow five minutes to wai'm-up.
Choose the proper NTU range and standards for the unknowns to be
read. The NTU range chosen should be the minimal range span

required to read all unknowns.

NTU RANGE SPAN

(full scale) STANDARD
x 1 0-10NTU - - 40
x.1 0-10 NTU 5
x .01 0-1 NTU 5

Calibration of NTU Scale.

Turn NTU range knob to the ‘correct posiﬁon for the chosen range span.
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Insert the proper standard into the test well. Make certain the standard
cuvette is clean and properly aligned. Cover with the light shield.

'Use the set standard knob to adjust the meter needle to read the
assigned value of the standard.

The turbidimeter is now calibrated in the chosen range and ready for
use.

5. Take sample measurement. All unknowns should be measured using the
same sample cuvette. Unknown samples are read by inserting the
sample cuvette, properly aligned with the key, into the test well. Cover
with the light shield and take the reading off the correct scale on the
meter. Make certain to take the range factor (x1, x.1, or x.01) into
account when calculating the actual NTU value sample.

Organic Vapor Measurements

Scope:

This procedure describes methods for screening atmosphere for total organic
vapors. ’

Purpose:

To provide opefating procedures for the HNu Systems Model PI-101 photoioni-
zation detector for field surveying of organic vapors.

Equipment and Materials:

HNu Systems Model PI-101 Photoionization  Detector, including readout
assembly, probe assembly and extension, and battery charger.

Pro I
a. Preparation for Use
1. Assemble the photoionization probe by screwing the handle to
the probe body and inserting the probe extension into the probe
body.
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2. Connect the probe to the meter by matching the alignment keys
- on the 12-pin connector, pressing down, and twisting the connec-
tor lock until a distinct snap is felt.

3. Turn the function switch to the battery check position. The
needle should switch into the green arc on the scaleplate. If it
does not, the unit must be recharged before use.

4. Turn the function switch to the standby position and rotate the
zero potentiometer until the meter reads zero. At this setting,
the probe fan should turn on. (A distinct hum indicates opera-
tion of the fan.)

5. Turn the function switch to the 0-20 ppm scale setting. The UV
light source should be on at this setting, 1nd1cated by a faint
purple glow in the probe tip.

b. Operation - Air Quality Monitoring

1. The probe should be held in close proximity to the area being
monitored to provide a representative reading. The lowest
possible scale range should also be selected. In environments
where levels of volatile organics are unknown, initially use the 0-
20 ppm scale and then change to higher scales, if appropriate.

2. Do not allow the probe mtake to directly contact soil or liquid

materials. This will disrupt the air flow to the UV light source
. and may contaminate the probe.

3. After completion of monitoring; the meter should be turned off,
cleaned, and repacked. Operating time should be recorded on
the battery usage log.

E. Field GC Screening

S,C.Qac

ThlS procedure describes methods for analyzing water samples for
volatile organic compounds
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Purpose

The purpose of this procedure is to provide quality control in field
procedures and means to allow traceability of results.

Field Procedures

Analysis will be completed in the field for the volatile organic com-
pounds of concern. The organic compounds will be analyzed for a

- Photovac 10S50 gas chromatograph (GC) or similar equipped GC with
photoionization detectors (PID).

The identiﬁcation of specific compounds and their concentrations will
be based on comparing standard chromatographs to sample chromato-
graphs. Standards will be run at least once each day. The GC that will
be used to analyze for organic compounds is equipped to store retention
times and peak heights for standard compounds. This stored informa-
tion is used when analyzing a sample to identify compounds and
estimate their concentrations.

The information collected by GC (peak heights, retention times,
compound identification, etc.) will be manually input onto a computer
disk using a portable field computer. These data will be input on a
daily basis as the job progresses.

7.20 ANALYTICAL TESTING

Quality assurance for analytical testing is described in Recra Environmental, Inc.’s
QAPP in Appendix A-2.

130 GEQTECHNICAL TESTING

GZA’s geotechnical testing laboratories, located in Buffalo, New York and Newton,
Massachusetts, perform laboratory testing services for classification of soils, as well as
determination of static engineering properties of soil for subsurface evaluation

programs.

Testing methods conform with the latest specifications of the American Society for
Testing and Materials (ASTM), and United States Army Corps of Engineers, and the
United States Environmental Protection Agency (EPA). A list of tests and the method
followed are shown on Table A3. GZA conducts quality control on each test by
checking the data and computation. The test results are reviewed by a Professional
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Engineer licensed in the State of New York. Laboratory personnel are trained and
supervised by experienced technical staff. Equipment is maintained on a continuing
basis and calibrated regularly, as appropriate.

8.00 DATA REDUCTION, VALIDATION AND REPORTING

This section addresses the requirements for data reduction, validation and reporting
for each measurement’s parameter. Brief descriptions of the following are included:

* The data reduction scheme planned for collected data; and

The criteria that will be used to validate data integrity during collection
and reporting of data.

There are two separate areas where data reduction, validation and reporting apply.
These areas are in the field investigation and in the analytical laboratory. . Each is
discussed separately below.

8.10 FIEI.D PROCEDURES

All field measurements (whether analytical or other) will be recorded on standard
forms. The forms will be written only in ink and will be signed at the bottom of each
page. The data recorded on each form will be checked by the on-site coordinator to
ensure proper procedures for sampling, analysis and measuring (detailed in other
sections of the QAPP) are being followed. At that time, any data generated using "out
of plan” procedures or methods can be reproduced or validated with conditions. The
Project Manager will independently reduce all data which require calculation prior to
reporting. This will serve as a check to ensure that math or other data reduction
treatments have been properly performed. Using the described approach will serve
to validate the integrity of field generated data.

The on-site coordinator will, in all reports from theé field or other data reporting,
include the results of the independent data review. Both the Quality Assurance
Officer and the project manager will review these reports to ensure proper procedures
have been followed.

820 ANALYTICAL LABORATORY PROCEDURES

Laboratory procedure for data reduction, validation, and reporting are detailed in
Appendix A-2. -
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VALIDATION

All analytical results generated will be reviewed by Recra Environmental, Inc. for
accuracy, precision and completiveness, as well as compliance with other specific
contract or method requirements. This is discussed further in Appendix A-2.

9.00 INTERNAL QUALITY CONTROL CHECKS

There are two segments to Internal Quality Control checks; those mmated in the field
and those 1mt1ated in the laboratory.

Field quality control checks will consist of the collection of the following QA/QC
samples (as detailed in Section 4.00 of the QAPP):

.- Field blanks
-- Trip blanks
- Duplicate samples

Each of these aré described below:

s Field Blanks are collected to check the effectiveness of decontamination
procedures for sampling equipment. F ollowmg a sampling event,
sampling equipment will be decontaminated then contaminant free
water provided by the laboratory will be passed through the sampler into
the designated container. As with the other QA samples, sample and
labeling should not indicate that it is a blank. The field blank should be
transported to the laboratory and analyzed with the other samples. At
a minimum, one field blank should be collected for each sampling event.

* . Trip Blanks can provide'an indication of positive interferences intro-.
duced in the field and in the laboratory. They will not provide
information on matrix effects, accuracy, precision, or natural back-
ground. Matrices to be used for control blanks must be determined to
be free of contamination prior to use. :

Trip blanks are used to check for contaminant introduction due to: (1)
interaction between the sample and the container, or (2) a handlmg
procedure which alters the sample analysis results. A trip blank is
created by filling a designated sample container with distilled/deionized
water in the laboratory. The trip blank should not be labeled as such,
so that it -remains obscure from the other samples when being analyzed.
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400,

The trip blank should be transported to the sampling location and
returned to the laboratory in a manner identical to the handling
procedures used for all the samples. These blanks should be subjected
to the same analyses. At a minimum, one trip blank per sampling event
is required. :

Duplicates can provide indications of the precision of the analytical
system. They will not provide indications of matrix effects or accuracy.

A duplicate sample is a second sample collected at the exact same
location and depth and time as the original sample. A duplicate sample

_serves to check the accuracy and reliability of laboratory instruments

and procedures and field act1v1t1es

These samples wrll be collected at a frequency designated in Section

The internal quality control checks performed by the léboratory are
detailed in Appendix A-2.

10.00 PERFORMANCE AND SYSTEM AUDITS

To establish an accurate profile, various agencies study the overall performance of
laboratories. This includes systems audits and analysis of proficiency samples on a
regular basis. A satisfactory outcome of a system audit and analyses are required for
approval of the inspecting agency. . The detailed laboratory approach and procedures
for perforrmng audits and for responding to audits done by outside agencies is con-
tained in of Appendrx A-2.

The Project Manager also will continually audit project specific activities by: ‘

Participating in planning meetings with field crews prior to initiation of
field sampling activities.

Reviewing pre-field/office punch lists, ﬁeld logbook entries, and chain-
of-custody and sample analyses requests immediately after the comple-

‘tion of field tasks.

Debriefing field personnel following completion of field tasks.
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* Maintaining good contact with the laboratory to assure that samples will
be properly handled upon delivery, analyses will be completed with
proper holding times, and problems (if any) are managed expeditiously.

Completing spot checks for potential data transcriptions and calculations
errors including checks of transfer of field data (such as pH, specific
conductance, groundwater elevation) from logbook to final report and
checks of transfer of laboratory analyses results from actual laboratory
report forms to final report.

11.00 PREVENTIVE MAINTENANCE

Preventive maintenance if done on analytical equipment to help ensure accurate
results and to minimize equipment breakdowns/failure. Maintenance of areas field
and laboratory equipment is discussed below.

11.10 FIELD

Prior to being taken to the field, meters to be used during sampling (turbidimeters,
specific conductance /thermistor meters, etc.) will be checked against laboratory meters
to insure proper calibration and precision response. Thermometers will be checked
against precision thermometer certified by the National Bureau of Standards. These
activities will be the responsibility of the Field Team Leader. In addition, buffer
solutions, standard KCl solutions to be used to field calibrate the pH and conductivity
meters will be laboratory tested to insure accuracy. The preparation data of standard
solutions will be clearly marked on each of the containers to be taken into the field.

PIDs, explosimeters and oxygen meters will be checked and maintained according to
the manufacturers recommendation. These instruments are normally
checked/overhauled once annually or whenever problems arise. Each instrument will
be inspected prior to use. Batteries for the equipment will be charged to full capacity
prior to use.

A log which documents problems experienced with the instruments, corrective
measures taken, battery replacement dates, when used and by whom for each field
instrument, will be maintained. Appropriate new batteries will be purchased and kept
with the meters to facilitate immediate replacement, when necessary, in the field.

Equipment to be utilized during the field sampling will be examined to certify that it

is in operating conditions. This includes checking the manufacturer’s operating
manuals and the instructions with each instrument to ensure that maintenance items
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are being observed. Field notes from previous equipment usage and the maintenance
log will be reviewed so that any prior equipment problems are not overlooked and
necessary repairs to equipment can be carried out. A spare electrode will be sent with
each pH and specific conductance meter that is to be used for field measurements.

In the field, each field instrument will be visually inspected prior to field activities to
detect any damages or operational problems. The instrument operation manuals will
be referred to for trouble-shooting methods should equlpment check-out indicate a
problem.

Instrumentation problems identified in the field will be relayed to the project manager.

In addition to the preventive maintenance items detailed above, two further
procedures have been found to be useful in avoiding equipment failures for all or
specific instruments. These items are:

* Always keep instruments/equipment in their proper carrying case. This
avoids accidental damage and accumulation of dirt.

* Whenever the equipment becomes dirty, clean as soon as possible.
Electronic equipment is sensitive to dust and dirt.

11.20 ANALYTIQAL LABORATORY

The analytical laboratory’s approach to preventive maintenance and details of their
program is contained within Appendix A-2.

12.00 DATA MEASUREMENT ASSESSMENT PROCEDURES

Data equipment assessment procedures are employed to ascertain how rehably the
concentration reported reflects the actual concentration of a given analyte in the
sampled media. Precision and accuracy are two characteristics of data which can be
examined to determine the reliability of results.

Precision: Precision is a measure of a mutual agreement among individual measure-
ments of the same property.

Reference control Samples and analytical replicate control samples are used to

determine that the results from an analytical batch of samples are within a known
range of precision. The acceptance limits for the reference control samples reflect the
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precision under conditions with no matrix interferences. The acéeptance limits for the
analytical replicate control samples reflect the precision that can be obtained when
there may be matrix interferences.

Accuracy: Accuracy is the degree of agreement of a measurement with an accepted
reference or true value.

Reference control samples, spiked control samples, and surrogate spikes (see Section

9.00) are used to determine that the results from the analytical batch samples are
within a known range of accuracy. The means of the reference control samples reflect
the accuracy under the conditions with no matrix interferences. The mean recoveries
for the spiked control samples and surrogate spikes reflect the accuracy that can be
obtained where there may be matrix interferences.

Recra Environmental, Inc. has methods and protocols for assessing data pfecision and
accuracy. These protocols are detailed in Appendix A-2.

13.00 CORRECTIVE ACTION

Corrective action is required when field and laboratory generated data are not within
the predetermined limits for data acceptability. In most field related instances, data
acceptability is determined by, and referenced to, manufacturer specifications during
calibration. Once calibrated and operational, data generated by the field instrumenta-
tion is considered to be representative of the field condition measured.

If problems are noted by the regulatory agency or any field team member, they will
be brought to the attention of GZA’s project manager so appropriate corrective
actions may be taken.

In event of erratic readings, the field instrumentation will be examined to insure that:

The power source is adequate;

Probe connection are secure;

No external damage is apparent; and 4

No known external source of interferences is present.

1
% % % »

Subsequent to this, the instrumentation will be zeroed/calibrated and utilized to
perform the necessary field measurements. If the instrumentation continues to
respond in a questionable fashion, the unit will be returned for service, and if possible,
replacement equipment secured to continue the field operations. The Field Team
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Leader will ensure that records are maintained of all corrective actions undertaken
and will report this information to the Quality Assurance Office and the project
manager. ‘

Recra Environmental, Inc. has protocols for corrective actions. These protocols are
detailed in Appendix A-2.

Regardless of whether a problem arises in the laboratory or the field, all proposed
corrective actions must be approved by the Project Manager prior to their implementa-
tion (unless the problem contains the elements of an emergency). It will be the
responsibility of the Project Manager to report corrective actions and their apparent
degree of success. Also, all correction actions will be followed up to ensure that the
problem precipitating the correction action does not become recurrent.

14.00 QUALITY ASSURANCE REPORTS TO MANAGEMENT

14.10 ANALYTICAL LABORATORY

‘The Laboratory Project Manager provides periodic assessments of measurement, data
accuracy and precision to the Laboratory Director, who distributes them to appropriate
laboratory staff. Results of the performance audits and system audits are received by
the Laboratory Director and also passed on to the lab staff. Other significant quality
assurance problems which may be detected throughout the review process of the
analytical data are brought to the attention of the Laboratory Director and other
appropriate individuals as they arise. The Laboratory Director will immediately notify
the Consultant’s Project Manager of problems detected, if any, and a mutual solution
to the problem will be developed. A written report detailing problems, solutions taken
to resolve the problems and impacts on analytical data will be provided to the
Consultant with the actual sample analyses data.

14.20 PROJECT REPORTS

Monthly project progress reports prepared by DOD will be submitted to the Project
Director. These monthly reports will summarize scheduling progress compared to the
approved overall project schedule, significant problems which may have arisen and
corrective actions taken or proposed changes (if any) to the QAPP.
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TABLE Al

PROJECT ORGANIZATION

914th TAG (USAFRES)

Regulatory Agencies

Project Director

Duchscherer Oberst Design, P.C.

- Project Director
for Consultants

GZA GeoEnvironmental of New York

Associate-in-Charge/
Quality Assurance Officer

GZA GeoEnvironmental

RECRA Environmental, Inc.

of New York

Project Manager

GZA GeoEnvironmental
of New York

On-Site Coordinator/
Team Leader

GZA GeoEnvironmental
of New quk

Technical Staff
as Necessary

(Analytical Laboratory)

Project Director

RECRA Environmental, Inc.

L]

Project Manager

RECRA Environmental, Inc.

Sample Custodians
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TABLE A2 Page 1 of 2

MATRIX OF RESPONSIBILITIES-KEY PERSONNEL

e . 1
| Title Responsibility . Assigned Phone Number Address
: - Personnel '
| Project Director ® Overall project -W. Nivers (716) 236-2043 914th Tactical
| - responsibility A Airlift Group
} : - | (USAFRES)
1 Consultant’s Project | ® Overall project J. Snyder (716) 8354175 Duchscherer Oberst
Director . responsibility for - Design, P.C.
" A consultants
Associate-in- | ® Overall project QA I. Reinig (716) 685-2300 GZA
Charge/Quality Officer responsible for: & . ' GeoEnvironmental
Assurance Officer A. Sampling QA/QC - of New York
. Compliance : '
B. Data processing QC ‘
C. Data review for : ‘ : |
completeness,
representativeness,
- comparability
D. Reporting ‘ _
GZA’s Project ® Assist Associate-in- T. Heins (716) 685-2300 GZA
Manager Charge with day to day. : . .| GeoEnvironmental
supervision, coordination, ‘ of New York
data review, reporting, '
etc.
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TABLE A2

tr

Page 2 of 2

Title

Responsibility

ASsigned
Personnel

Phone Number

Il on-site Coordi-
nator/Team Leader

® Responsible for sampling
QA/QC compliance in
field (i.e., collection,
storage and shipment)

® Field data collection
review/reporting

G. Klawinski
B. Klettke
W. Lemke
D. Savage

(716) 685-2300

GZA
GeoEnvironmental
of New York

Laboratory Director

® Responsible for:

A. Overall laboratory .
QA/QC compliance with
this QAPP

B. Executing laboratory °
performance and system
audits

C. Reporting to GZA

R. Wyeth

(716) 691-2600

Recra
Environmental, Inc.

Manager

Laboratory Project -

® Assist Laboratory
Director with day to day
project coordination

® Provides periodic
assessments of
measurement, data, -

accuracy, and precision to

- laboratory director

L. Clarke

(716) 691-2600

Recra
Environmental, Inc.

Sample Custodian(s)

® Responsible for sample

sign-in, out (to analysis)

and custody

A. Preville

(716) 691-2600

Recra -
Environmental, Inc.




TABLE A3

Geotechnical Laboratory Test Procedures

The following tests are performed by GZA GeoEnvironmental’s laboratory with

- the noted ASTM or US Army Corps of Engineers test designation:

TEST ‘ DESIGNATION
Consolidation Properties . ASTM D2435-80
Grain Size (sieve and hydrometer) : ~ ASTM D422-63
Moisture Content ' : ASTM D2216-80

. Moisture Density Relationships . D698-78 or D1557-78
Falling Head Permeability Test EM 1110-2-1906

"Falling Head Perme-
“ability Test with Back

' Pressure”
"Constant Head Permeability Test ASTM D2434-68
Specific Gravity : : ASTM D854-83
Unconfined Compressive Strength o ASTM D2166-85
Liquid and Plastic Limits ASTM D4318-84

Organic Content ) ASTM D2974-87
: ' (Method B& C)
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Fiqure A3

GZA GEOENVIRONMENTAL OF NEW YORK PROJECT BORING No.
364 NAGEL DRIVE, BUFFALO, NEW YORK ' _ ) : SHEET —YT oF __
: FILE No. -
ENGINEERS AND SCIENTISTS . : CHKD. BY —
CONTRACTOR : " BORING LOCATION
DRILLER GROUND SURFACE ECEVATION “DATUR
GZA GEOENVTRONMENTAL REPRESENTATIVE - START DATE “END DATE .
WATER LEVEL DATA
TYPE OF DRILL RIG
DATE TIME |WATER |CASING REMARKS
CASING SIZE AND TYPE
OVERBURDEN SAMPLING METHOD
ROCK DRILLING METHOD
0 ] EQUIPMENT N
E SAMPLE SAMPLE DESCRIPTION s ‘¢ |o
P INSTALLATION T
T |BLOWS {NO. | DEPTH N-VALUE -|RECOVERY E
H. / 6» (FT.) /RQD(X) (%) LOG s
: -
2
3
4
5
6
7
8t— .
9
10
1"
12
13
1%
15
16
l LEGEND l NOTES:
S - split Spoon Soil Sample .
U - Undisturbed Soil Sampte .
C - Rock Core Sample ’ .

GENERAL 1) STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY BETWEEN SOIL TYPES, TRANSITIONS MAY BE GRADUAL.
NOTES: 2) WATER LEVEL READINGS HAVE BEEN MADE AT TIMES AND UNDER CONDITIONS STATED, FLUCTUATIONS OF GROUNDWATER

MAY OCCUR DUE TO OTHER FACTORS THAN THOSE. PRESENT AT THE TIME MEASUREMENTS WERE MADE.
GZA . [BoRING No._____

A




rigure A4

PAGE of

GZA SAMPLING LOG - T

PROJECT: FILE:
SAMPLE LOCATION:
. DATE: TIME:

—————

GENERAL
SAMPLING EQUIPMENT USED:

DECONTAMINATION PROCEDURE (indicate If equi was preel )

SAMPLE COLLECT'ON PROCEDURES (Includl purging, If oppropriate) *

IN SITU MONITORING EQUIPMENT USED AND CALIBRATED:

SAMPLE IDENTIFICATION
SAMPLE TYPE:
SAMPLE CODE:

TAINER SEQUENCE TEST CONTAINER
CON NUMBER #* PARAMETER VOLUME PRESERVATION

N|[o|oslwiN

8.

IN_SITU MEASUREMENTS

INITIAL WATER LEVEL (MEASURED FROM MONITORING POINT):
WATER VOLUME REMOVED (IF APPLICABLE):

pH (STANDARD UNITS):
CONOUCTANCE (4 ohms/cm):
TEMPERATURE ( O °c, O °F):
TOTAL ORGANIC VAPOR (VIA PID):

LOCATION OF P!D MEASUREMENT:

OTHER MEASUREMENTS: °

N

MISCELL ANEOUS INFORMATION: WELL VOLUME DETERMINATION
)= 2 f -i 1
CHAIN -OF -CUSTODY COMPLETED ( O ves, O o) Volume {gal.) = (7 r2)(length of water column - inches) / 23

SAMPLE CONTAINERS LABELED (O YES, O NO) oLl o | WAENSTH Ofun | oF CWEME,

SHIPPING CONTAINERS SEALED (O YEs, O No) 1- INCH 1-FOOT 0.04 GALLON
1.5-INCH .| FOOT 0.09 GALLON
TRIP BLANK ( O vES, O no) 2-INCH | FOOT 0.16 GALLON

FIELD BLANK ( O YES, O NO) 4-INCH 1-FOOT 0.6% GALLON
6-INCH 1-FOOT 1.46 GALLON

REMARKS:

" % SEQUENCE NUMBER CORRESPONDS TO IDENTIFICATION USED ON CHAIN - OF - CUSTOOY

SAMPLER

SAMPLER




FIGURE A-5

SUMMARY OF FIELD WATER QUALITY TESTS

PROJECT:
SAMPLE LOCATION: __.

GZA FILE No.
TEMP. pH CONDUCT. _ WATERLEVEL FT) WELL

G REMOVED

GI\
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EQUIPMENT OPERATIONAL
CHECK-OUT AND'CALIBRATION DIRECTORY
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RH+hv-RET +e
where RH = trace gas

hv-aphotmw:.thanenergy>lcmza:imPot:ennalofRH

aninertﬂua:ocarbanmterial,islocaneda::hesaqnlingpoin:,andarapid

ﬂmofsa:plegasisminnainedthrmghcbemllimchamberwhm.
meanalymwillcpera:eeithzr&marmbzrgeablebatte:yformthan

lOtwmsarccndmnusly&m:heACba:tarycbarger. A solid state amplifier

boardm:hepmbeandarmvablemswplyboardinthereadmmmmlemable
rapid servicing of the wnir in the fiseld.




y ‘rheusefulrangeof:he'insmmcisfmnafracmmofappncom
2,000. ppm. Fcrmasmcatlevdsabcvezooolapn dJ.lm::.cnofthesamle

smw:.:hcleana:.rzsrecmmended Sam:ypicalSpec.ﬁ.cat:.cnsfcrthe
model PT 101 Phot:omniza;im Analyzer are.givmin'rable 1.



TABLE 1

SFECIFICATIONS FOR MOIDEL PT 101
PHOTOIONIZATION ANALYZFR

performance (benzene ‘re.fer:ad)

range 0.1 to 2000 pem
de:eg:;’.c:; Limic 0.1 pm L
s:zf:s:.t:‘va.bv::.:lcz :y(u?tl).zoc;r% pl-'g; FSD over 100 divisiom meter scale
et ks 01 5 oFm,

;egponfe ume;vBt:e;:s{omm of full secale

size: probe 6.3 DIA x 28.9L (cm) (2-1/2 x 11-1/4")

(8=1/4 x 5-3/16 x 6-1/2')
(8-1/4 x 5-3/16 x 9-1/2')

weight: probe .55 kg (20 ounces)
readowt 3.2 kg (7 pounds)
total (shipping) 5.4 kg (12 pounds)

conxrols and fimerimms

- mode switch OFf, Bartery Check, Standby (zero), 0-2000. 0-200, 0~20 prm
; 2

low batrery indicaror .
zero (%Oum:BOOZESDmaxiO 10 )
span (10 tixn counting dial 1.0 to times nominal sensitiviry
i . cn)mte:'l’au:ﬂandmgmdm:edo-s-m-lj-m.

signal cutpur for recorder 0-(=-5V) FSD :
powucuqm:farreecrﬂerlzvm-jankmsideofimtmnmt

power requirements of operating times

continuous use, battery > 10 hours

mmmmmrmmmmmm
to 1/2 normal time

Techarge time, max‘< ‘14 hours, 3hmrstn9020fﬁ:.u"ch::ge
recbargeam:,m.éﬁnps@lsvm



maintenance
'memsmnmccmzamscnlycnemvingparc,andcmsmmgasesor
Teagents. The only routine maintenmce is cleaning the lighr

- source window every several weeks. .

calibrarion check

Checkmstfmmtcalibxadmatleastcncep&mekwi
stzndardcoensme:batchehigh'smsi:ivityofchemsm:ismin-

*Instnnmtiste:pa—anrecammsatedsothata_zoocmangein -
temperature correspands to a change in reading of < * 2% full
scale at maximm sensitivity. " ,



Remvechempsecdmoftixeinsmmzbygpeningthe
mfastenerscnthecwer(seeﬁgm-el). Cmeime:-panalof:hetcpsecdm
canberamvedbypullingupcn:befast:mxs The top section of the insrru-
mnccantamstheba:terychargerandamcs:rap ‘n:emsts:rapclmson
mchescrapbradcetsofthemscmmcvtmneeded
Beforeatta:hmgthepmbe.cbecktbeﬁmcdmswi:chcntbemlpaﬁel
mmkemitisincheﬁposidm.v'nnlzpinin:erfanemfor’the
Frobe is located just below the span adjusmment mn the face of the inscrument
(see figure 2). Careﬁdlymtch:heﬂ;gmmnxeymthepmbemecmrco
cheupmcmec:orcnthecmmlpanel and then twist the probe camnecror
unril a distinet snap and lock is felr..
A::ached:otheinsmmisa\mrycardminhshauldbefilledm
campletely and retumed to HNU Systems.

2.2 Operarien
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Next, cumtheﬁmcticnswi:ciitotheonposidcm_hdﬁ.sposzum
cheUVllgbzsmxceshauldbecn Lookm:o:hea:doft:heprooetosee
the purple glow of the lamp. 4

Amefdesm;pdmof:hemmemmlsamﬁmdmissm
in Figure 2.°
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Figure 1 (Continued)

Iinstrument Cover )
(for storage of probe
and charger)
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TARLE IT

BRIEF DESCRIPTION OF DISTRIMENT

Control

- Six Position Switch

Zero Potenticmeter

Span Potentiometer

CONTRALS AND FUNCTIONS*

Function
QFF-Sh:msoﬁfallpmandramveslx:vol:ages.

av -Inanyotha'fmctimpositicnormeasmng‘
mode, the electronics are on.

BATTERY QHECXX - Indicares the condition of the
battery. If needle position is in lower
porticn of green battery arc, the inscru-
oenc should be recharged.

STANDBY - UV lamp is off bur electronics are an.
This position will comserve power and excend
cheuse.ﬁzloperad.ngtimbemmbarges
of the bartery. This position is also uri-
lized to adjust the electromic zerv.

RANGES - 0-20, 0-200, 0-2000 direct reading ranges
available at minimm gain for benzene. More
sensitivity is available by adjusting the

span potenticmerer.. :

A ten ormm potenticmeter is employed to adjust
the zero electronically when the instrument is
placedinthes:andbyposit:[.mwi:hthepmbe
attached. This eliminaces the need for a hydro-
carbon free gas.

A ten tion counting potentiometer is urilized for
upscale serting of the meter an ion gas.
Counter-clockwise rotarion increases the sensiti-
vity (~10 times). This pot can increase the sen-
sitivity to make the instrument direct reading for
nearly any gas which the instrument responds to.

*For position of layout controls see Figure 2.



Figﬁre 2 Control Panel Functions

Bat Check
Fosition
Low Battery indicator : )
L@"“LED) \ : STANDSY 0m2000
| \©°‘TT Ranges (ppm)
. | /oﬂ-' .
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Hi - Voitage
Irnteriock

' Recorcer Qutput
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12 Pin Intertace Connector
between readout unit ang
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To zero the instriment, tum the fimerion switchtothestan&bypositim |
and rotate the zero potenticmerer wuntil the meter reads zero. Clockwise rota-
timofthezeropocendmeterpm&mesmnpscaledeﬂecdmwhﬂeccmtemlock-
wise rotation yields a downscale deflection. Note: no zero gas is needed, since
this is an electronic zero adjustmenr (see below). If the span adjustment setting
isdmgedafnathezemisset,:hemsbmﬂdberecheckedandadjusted,if
necessary. Wait]jcrzo‘seccndscoensmethatthezemreadingissmble. If
necessary, readjust the zero.

’Dzeins:rtm:isnawreadyforcalihradmcrmasmcbyswimtdng
:heﬁmcdanswitchtothe'pmpermmmntrange. The instrumenc is supplied
calibrated to read directly in ppm (v/v) 0-20, 0-200, 0-2000 of benzene with
the span positiom set at 9.8. For additional sensitivity, the span potenticmeter
isumnedccmtmlocbdse(mllermnbm)cﬁin:regsethegm. By changing
d:espanse:d.ngfrunl0.0tol.chesmsitivity is’ increased approximately ten
fold. Then, the 0-20, '0-200, and 0-2000 ppn scales became 0-2, 0-20, and 0-200
ppa full scale, respectively. This span concrol is also urilized to make the
msmm:scalereadduecdympmofthemndbemgmsm'ed E.g., it
Lsadjustedtomcchthevalueofacabbrad.mgastochacsmreadmgon:he
msmscale 'mespmemmlcanbeudlindmcalibracenea:lyanycan-
pound, measured by photoicnizarion, to be direct reading on the 0-20 ppm range.
For example, gain settings of 4.5 or 8.9, respettively, will provide direct reading
capability (0-20, 0-200 ppm) for vinyl chlanne and trichloroethylene, respectively,
For a listing of approximate gain setting values see Table IV, ‘
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A small IC operated -fan is used to pull air through the photoicmizarion
sensor at a' flow rate of three to seven hmdred ca:n:.meters per mimure (ca. 0.5
1pm) .. ‘Iﬁefapprcvidesnea:rly instancanecus response times (Figure 3)whilg
cansum.ngh:tlepm The characteristics of a fan are such that it camot
_;olzrateasigniﬁtanzpresmedmpwi:hmmaﬁfectingd;eﬂwra:emdthe&e—
fore either the instrument reading or response time. Since photoicmizarion is
essmg‘allyanmdestruc:ive techmique, changes in flow rare do not affect the
signal buc if a large pressure drop is imposed at the inlet of the probe, the
sample may not reach the sensor. | |



TABLE 1l

VERIFICATION OF ELECTRONIC ZERO FOR
PHOTOIONIZATION ANALYZER®

: . Instrument :
Sample S Reading (ppm) - % of FS
Room Air o 0.7 : 35
) Room Air Passed Thrbugh o 0.1 : 5
6" x.3/4” QD Charcoal - B
- Scrubber .
Zero Air | 025 | 125
Zero Air Passed Through 0.04 2
6~ x 3/4” OD Charcoal : : S

Scubber -,

*Maximum Gain = 2 ppm full scaie.

| I
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TABLE IV

RELATIVE PHOTOIONIZATION SENSITIVITIES®
: FOR VARIOUS GASES

Chemical Grouping

Aromatic
Aliphatic Amine
Chlorinated Unsaturated

Carbonyi
Unsaturated

Sulfide ,
Paraffin (C5-C7)

" Ammonia

Paratfin (C1-C4)

*Sensitivities in ppm (v/v).

Relative Sensitivity

10.0
10.0
5-8

5-7
3-8

3.5 .

13
0.3
0

14

Exampies

Benzene, Toluene, Styrens

Diethyiamine )

Vinyi Chiloride, Vinylidene Chioride,
Trichioroethyiene <

" MEK, MIBK, Acetone, Cyciohexene
. Acrolein, Propyiene, Cyciohexene,

Allyi Alcohol
Hydrogen Sulfide, Methyl Mercaptan

Pentane, Hexane, Heptane -

'Mathane. Ethane: e



|

instrument Reading

Figure 3. Time Response for the Photoionization Analyzer.
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The instrument was designed to measure trace gases over a concencraciam
range from less than 1 ppm to 2000 ppm. Higher levels of variocus gases (to per-
cm:agerange)canbemaszzedbnmtherecmnmdgdpmcechzeistodilme:he
sanplewithclemairtoaconcm:ranicnoflessthanSOOppm. This is generally
within the linear range of the instrument and if the measured concenrrarion is
mn:i.pliedbythediluzimr;docheccrrec:concen:radmmthescreamcmbe
detexmined. At:ypicalcalibradcnczrv;aisshownini'igurea. Note that the
calibration cwrve for benzene (the photoionizarion standard) is linear (over
more than three decades) wp to abour 600 ppm (V/v).

.LfchepmbeisheldclosetoACpmlinesorpmcransfcms.~an
errcruzybeobserved Formammtsmademcloseprmdm:ycosuchitam
cm:eﬁectmmm:scanbedetenmnedbychefouawmgpmcedme Zexo
chemsm:mandecmcauquetarea,m:hestandbyposu:m then move
the instTumenc to the questionable area imvolved. If AC piclam is going to be
a problem, the meter (in the standby position) will indicate the magnitude of
the error. |

The instrumentc is equipped with an auromacic solid state batrrery protection
c:.rcu:.: When the battery woltage drops below ~ 11 volts, this cirauit will
muyumoﬁ:bepmércochemsmm. This prevents deep dis-
charging of the battery and comsiderably extends the bactery life.. If the instru-
um:ismima:dgnanyleftmcvzmigh:.:heba:ﬁerywillbemhmdbecmse
ofthebattaryprotecdmdrcnt.llfthemsmmmbatterycheckreadslw
and the lamp doesn't fire, plug the charger into the instmumenc. The power to
the analyzer should then be retimmed.

16
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To charge the bactery, place the mini phone plug into the jack an lefr |
side of the bezel prior to plugging chaiger into 120 VAC. When discormecting
diarga',ramvefran'lZOVACbeforer‘amvmgnﬁniphmeplﬁg. 'I:hebactaryis
camplecely recharged overnight (ca. 14 howrs). To ensure chat the charger is
ﬁmcmmmguzntheﬁmcumsmzchtothebatterycheckposxdm place phone
plug into jack and plug charger inco AC ourlec. The meter should go ‘wseale if
cha;ge:is;vnridngandisccrrecdyiﬁsértedinmthejack.‘

‘mmsmcaabecperanedmngcherecha:gecycle. This will
lengthen the cime required to campletely recharge the inscrument bartery.

17
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SECTION 3
CALTERATION

Static or dynamic gas generation systems can be urilized for-calibrarion
of the instrument. A mumber of such systans for generaring test aumspheres
for various gases have been described by G. 0. Nelsan in "Controlled Test
Anmspheres;" Amm Arbor Science Publishers, Amm Arbor, Michigan (1971).

The most convenient packages for calibration are the non-taxdic analyzed
gas mixnures available from HNU Systems in pressurized concainers (Catalogue
#101-350 ). | |

A rapid procedure for calibration involves bringing the probe and readour

, incloSepmdnﬁ.:ytothecalibradangas,c:addngchevalveai:hetankénd

checking the instrument reading. 'Daisptcvidesauseﬁ;lspot:checkfor:he

The recomended and most accurate procedure for calibrarion of the inscru-
m:frmapressxzizedcm:ainerismmectmesideéfa’?'m:hepressmimd
centainer of calibratiem gas, anotharsideof-the"f":oa_rocanemandthethird
side of the "T" direcrly to the 8" exrension to the photoiomizarion probe (see
Figure 5). Crack the valve of the pressurized conrainer wnril a slight flow is
indicared mn the rotamerer. The instrumenr draws in the volume of sample required
fardetec:ion,andcbeﬂminthemtzmterindicacesanmessofsanple. Now
adjust the span pot so that the instrument is reading the exact value of the cali-
bratim gas. (Iftheinst:tmtspansetdngis‘changed,:heinsmm:skmﬂi
bemmedbackmchestmdbyposidmandthedecgmiczmshmﬂdbe.mdjusted._
if necessary.) | | ' ‘
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The calibracion gas” should be prepared in the same macrix (air, microgen,
hydrogen, eté.)inutﬁ.:hi:isto}:emeas;xed, otherwise an inaccurate reading
may be obtained. 'nnei.ncreasedresponsewhichisseeninm:ygmfreegasescan
uatmmaMmmmmgomem(mwﬂyoz°) |
and is typical of any ionization detector. The quenching effect of oxygen is

ccnstanz&mabm:tmpercmcoztoveryhigﬁlevels.

Ifagasst‘andardpreparedinni::ogmiscc;beusedformam@tsm
air, £11 2 0.5 or 1 Liter bag with the scandard then add 50 or 100 cc of pure
axygen to bring the level to 10-12%. |

Anyerrc:bemeen:hisvalueandZOZcmygmisqLﬁ.temll.'

Iftﬁesénpletobeﬁeasm:edisinni:mgm, standards should be prepared
in nitrogen. ‘mswulresu:inaninmemsensidvi:y of approximarely
4.

.*Cahbraamwxchtmgasesshculdbeperrmdmahoodsmce:he

101 is a non-destructive analyzer.




SECTICN 4
DETECTION PRINCIFLE AND THEORY

The detection principle of this portable instrument is photoionizarion.
Awidevariecyoforgmiccmpomdsandsmeimrganiccammdscmbemeasmed'
with this techmique. Photoionizarion (with + 10 eV photons) applied to the
analysisoftragegasesinaircmdimim:eﬁagnmcicnfcmdm'(signals)
frm:hemajcrcmpanamsofai:yetstﬂlallowtheimizadmof.mnyimpm-
ities of interest in industrial ammspheres. This is demonstraced by the lisc-
ingofimizadmpocen@*in‘l’ables V-XVII. Note the high (12 eV) icmizarion
potentials for ‘the major camponents of air. In addition, the choice of a suffi-
d.aadylowimizadmmzrgyoftmpemitscheselecdveimizadmofcnear
mmmac@mmm. .

Vbﬂetheimiza:i.cnpoten:ialservesa_samughgmldetowhetberormt
4 respanse is obtained, it does not predict whar the quantitive respmse actually
is. In some cases, a species with an iomizarion potential 10.3 or 10.4 eV will
g:'.vearesponse.'Inchesecases,.however,therespcnseisusuallylowbecause
ofitslowimiu:i.cnefﬁcimcyatmev. A partial list of acmual relative
sensitivities obtained with a photoionizarion analyzer is given in Table XVIII.
'meuseofthetablesshauldallowadetemdnadmOfthespecificityof:he

instrument in a given application am many industrial processes; this inscrument

*Ionizadmpota:dalisdeﬁnedastheeaergyrequiredcomvemelect:mén
infi.ni:edistance&unthemnlmsormresinply, the energy required to pro-
duce 3 positive ion and an elecrrem.

2
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SECTIQN 5
TROUBLESHOOTTIRG

LIf problems ocour while using the photoionizarion analyzer, it is
recamended that the following troubleshooring guide be followed before
consulting the factory -
5.1 General Aid to Fault Determinarion

Check battery condition. Recharge if necessary (Section 2). Tum the
instrument on. Look into the Sample Inletr of the probe wnit. A violet colored

glcwfran:heUVligmsaxceshauldbeobsewedinauposidonsoft:hemde’

switch except the standby posici.hn. If unstable readings are obtained a faulty

probecablecrelect:icalccmeca;cncculdbethepmblen. To check, hold the
probe normally and flex the cable firmly. Watch the merer for fluctuatioms as

- the cable is stressed. Individual wires in the readour can be checked in a

similar way. Check:hecoadalmecmrcntbeaupliﬁ.e:boa;din:bepmbe.
Intbenm'ese:s_itivefangs, a fluctuarion in the reading may be noted

ifahandﬁrotherlargeobjectisplacedinvzrycloséprmdmitytothepmbe.

This is nomal for the inscrument and will not result in an error in the measure-

mmaslmgasthepmbeisheldstadmarywhile:hemasmisbeingtakm.

If the probe is held close to Aprerlinascrpower:ransfcmsanm
mzybeobserved Ifmasm:sarembemdeincloseprmmytosuchltans
thm:effec:mmas&mtscanbede:mnedbychefoumdpgpmcechme. Zero
the'insmmtin-melectﬁ:allyqtﬁetareamthestandbyposiﬁm,tbmmve
the instmiment to the questicmable area involved. If AC piclap is going to be
a problem, the meter (in the standby position) will indicare the magnitude of

the error.

45
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5.2 Disassemblv of Instriment

Pm-'hmtheﬁmctimswi:chcothem:?positimanddisccmect
the probe carmector from the readour unic. Remove the exhaust screw found
nearthebaseofdmprobe(seef’igme’s.) Grasp:hemdcanmcnehandand
the probe shell in the other, and gently pull to separate the end czp and Lamp
housing from che shell. Ioosenthescrewson:hetcpofthemdcapandseparate
cheepdcapandionchani:erfmnchelampandlmphausing. Care must be taken
sotha:theicnchanbado&m’tlfallctmofthee:dcapandthelanpdoesn't
slide cut of the lamp housing. hmn:hemdcapcverinycmhandandcapon

'chétcpofi:;theimchanbershouldfallmminymhand. Place one hand over

che:cpofthelauphausingandtiltsligh:ly;:helightsmmcewinslidemm
of the housing. The amplifier board can be removed from the lamp housing assen-
blybymsnappingdzecoadalcmnecdmandchmremwngthere:ainingscrw.
To reassemble this wnit, ﬁrscslidethelanpbankin:ochelamphmsing.
Place the im chamber an top of the lamp housing, checking to make sure thar

‘the conracts are properly aligned. Place the end cap on top of the ion chamber

and replace the two screws. ‘mescrewsshouldbedghta:edmlya:m@toseal
the "0" ring. DO NOT OVERTIGHTEN. Line up the pins cn the base of the lam
housing with the pins inside the probe shell. Gently slide the housing assembly -
into the probe shell. mmrFORCE:heassenblyinmcheshellasi:onlyfits

mlm-hmcheﬁmdmwi::htotheOETposiﬁmanddismt
the probe from the readour wnit before disassembly is conducted (see Figure 10).
Rmnve:heaccessorypowerjadcplug. Loosen the screw on the bottom of the case
and, bolding the instcmment by the bezel, remove the case. The pover suply board
andccn:rolpanelcanberamvedbymscrewingmémandtmmms. The entire
panel, including the finction switch, zero and span pots is removed in this operacicn.
Electzrically discormecting this module is simple, since all comnections are made
with Molex comnectors, |
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5.3 Specific Faults

N

o mecer respomse in any switch position (including BATT CHK)
A. Broken meter movement

(1) Tip instmument rapidly from side to side. Meter needle- should
move freely, and reourn to zero.

B. Electrical comection to meter is broken

(1) Check all wires leading to meter and clean the conracts of
quick-discormects.

C. Battery is campletely dead

(i) Discammect battery and check voltage with a volt-olm meter.
D. Check 2 amp fuse
E. If none of the above solves the problem, consult the factory.

Meter respands in BATT QXK position, bur reads zero or near zero for
all others ‘

A. Power supply defective

(1) Check power supply voltages per Figure 11. If any voltage is our
- of specificacion, cosult the factory. _

B. Inpu:trans:.s:ororanph.t‘:.erhasfaﬂ.ed
(1) Rotate zero comtyol; meter should deflect up/down as control is turned.
(2) Open probe. Both transistors should be fully seated in sockets

C. Inpur signal comnectiom broken in probe or readout ~

(1) Check inpur._comnector on printed circuit board. Should be firmly

(2) Check camponents cn back side of printed circuit board. All comecticms
should be solid, and no wires should touch any other object.

(3) Check all wires in readour far solid comections. )
Insmmen:respmdsmecdyinnmm,mm,-bmmtinmmgmde.
A. Check to see that light source is on (See General Faults sectiom.)

(1) Check high woltage power supply (see Figure 11).

(2) Open end of probe, ramvelampahdcheckhighvol:ageanlanpcmtac:

3) If high voltage is present at all above points, tsaurcehaémﬁst
()l:’.kelyfailed. Consuit che FastoraCve poincs, ligh

49
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4.

Instrumenc responds correctly

in all positions, bur signal is lower than

expected.

A. Check span setting for corract value.

B. Clean window of light source’ ]

C. Double check preparation of standards. See Sectiom 3.

D. Cbeckpmsup@lleOVozmpu:. See Figure 11.

E. Check for proper fan operarim. Check fan voltage. See Figure 11.
F.

Rdt:ar:elspan serting. Response should cbange if span pot is working
properly. ,

Inscrument responds in all switch positians, but is noisy (erratic meter

A. Open circuit in feedback circuit. Consult the factory.

B. Open circuit in cable shield or probe shield. Consult the factory.
Instrument response is slow and/or irreproducible.
A. Fam operating improperly. Check fan voltage. See Figure 11.

" B. Che::kcal:.brat:.onandcperamm See Secticns 2 and 3.

A. Indicaror comes on if battery charge is low.

B. Mmmmomm'HMwlﬁageistookﬁgh.

30
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I, All voitages measured with probe connected and instrument
mode switch in BATT CHK position.

2. All measurements referred to ground (pads2.3 and27) axcapt
pad 2| measured to pad 19 and pad 8 to pad |1. .

Pad 17
/-4'180 to +181

Voits

Pad 18
+18 to +21
Voits

Pad8 -11 to — Pad 20
=14 Voits -9.5 to-10.5
Battery Voitage Voits
[ Pads 21t0 19 (21 low side)
(45 to 5.5 Volits)
All Voitages Respect to Ground
pads voitage pads voitage pads voitage pads voitage
1 - 57V 9 - 122V 17 180V 25 0
2 GRD 10 - 121V 18 - 194V 26 0
3 GRD 11 0 19 - 10.6V 27 GRD
4 =107V 12 8] 20 - 97V 28 0
S - 113V 13 0 21 - 14.5V 29 GRD
6 -121V 14 0 22 —400V 30 GRD
7 0 18 0 23 0 31 GRD
8 - 122V 16 0 24 0

Figure 11 Power Suppiy PC Board
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PERMISSIBLE OXYGEN INDICATOR
Part No. 468838, Model 245

WARNING: IF A GAS-TIGHT SEAL OF ANY TYPE IS USED TO
PROTECT THE SENSOR FACE DURING STORAGE, IT MUST
BE REMOVED BEFORE CALIBRATION OR USE OF THE OXY-
GEN INDICATOR.

CAUTION: The Oxygen Indicator and its accessory parts must
be operated only by experienced technicians who have read
this instruction booklet carefully, and are specifically trained
in oxygen detection techniques and safety procedures.

The oxygen indicator is easily portable and simple to operate. The
unit provides a direct reading of the percentage of oxygen concen-
tration. The sensor is temperature compensated over its normal oper-
ating range of 32°F to 104°F and is unaffected by 10% to 90%
relative humidity.

Placing in Operation

The oxygen indicator is sealed in a nitrogen-purged bag to prolong
sensor shelf life and should not be opened until ready to place in-
dicator in service.

When ready to place indicator in service, open sealed bag. After
removing indicator from nitrogen-purged bag, allow indicator to
reach a stable indication on the meter with sensor exposed to fresh
air (approximately 15 minutes) before adjusting the calibration screw
to get 20.8 percent on the meter (see Calibration).

Calibration—

The sensor is temperature compensated from 32°F to 104°F and
need not be calibrated at the temperature of use in this range. For
general use, it is recommended that the indicator be calibrated when
it is at a temperature near the middle of this range (approx. 70°F).
For the highest degree of accuracy in ambient temperatures near
the extremes of this range or operation in ambients beyond the
compensated range, the indicator should be calibrated at the
temperature of use. The minimum and maximum calibrating and
operating.temperatures are 0°F and 125°F. The indicator response
time is increased in temperatures beyond the compensated range,
particularly below 32°F, therefore extra time must be allowed to ob-
tain accurate calibrations and measurements.

To calibrate the indicator, press button on right side of case and
expose the sensor to fresh air, allow the sensor to be exposed to
fresh air until the meter reading stabilizes, then set meter at the
20.8%* mark by rotating calibration screw (at top of indicator case).
Note, if the calibration is done at temperatures outside of the 32°F

to 104°F range, it will be necessary to store the oxygen indicator. .

at that temperature for approximately one hour before calibrating.
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Figure 1. Oxygen Indicator, Model 245
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If it is desired to check zero for the indicator, disconnect the wires
from the cell and connect them together, press button on right side of
case. The meter should read zero. If other than a zero reading is ob-
.tained, the indicator should be returned for service. The internal poten-
tiometer on the PC board is factory set, and should not be changed.

The sensor zero may be checked by blanketing it with nitrogen
using Remote Sampling Adaptor, PN458144. Remove the aspirator
bulb, insert the remote sampling adaptor in the face of the sensor, as
shown, and supply 300 cc/min of oxygen-free nitrogen through a sup-
ply line. If other than a zero reading is obtained on the meter, the sen-
sor should be replaced.

SAMPLE
SUPPLY

LINE
‘ REMOTE
SAMPLING
ADAPTOR

Figure 3. Blanketing Sensor

If other than ambient conditions are of interest, a two-point calibra-
- tion check is recommended to verify linearity:
1. Calibrate the indicator in fresh air as previously described.
2. Expose the sensor to calibration gas with a concentration
near the intended operating range using a Remote Sampling
Adaptor, PN458144 to blanket the sensor.

If the reading is more than 2% off, the sensor should be replaced
or the indicator should be returned for service.

The Oxygen Indicator calibration is quite stable over long periods
of time and will not require large corrections of the calibration con-
trol during the life of the sensor. Near the end of the useful life of
the sensor {approx. one year), the calibration control will require more
frequent and larger corrections to obtain the 20.8% fresh air reading.
If the Indicator cannot be adjusted 1o 20.8% in fresh air, the sensor
will piobably need replacement (see Maintenance).

Operation—

After calibrating or checking the reading of the Indicator with fresh
air, move the Indicator to the atmosphere to be tested, press but-
ton on right hand side of case and meter will show the percent oxy-
gen concentration.*

In sample areas where the temperature is not constant (changes
by more than 30°F), or in sampling atmospheres that differ in
temperature from that of the calibration air (by more than 30°F),
the fresh air reading should be rechecked approximately every hour
to obtain the greatest accuracy capable of the Indicator.

Sampling conditions that lead to condensation of moisture on the
sensor face will cause erroneously low oxygen readings. These con-
ditions, such as taking a cool sensor into a warm, moist atmosphere,
produce a film of water on the sensor face which reduces the
transport of oxygen from the atmosphere to the inside of the sen-
sor. To prevent this difficulty, the sensor should be kept as warm
or warmer than the sample area before and in the intervals between
sampling.

*The Model 245 indicates the partial pressure of oxygen in the atmosphere
or calibration gas tested. Therefore, if the instrument is calibrated at one
barometric pressure and subsequently used to test atmaospheres at another,
for example at a different altitude, the change in oxygen partial pressure will
be indicated as an equivalent change in volume per cent. Adequate oxygen
to sustain life is dependent upon the partial pressure rather than the per cent
of oxygen by volume. To use the Model 245 for oxygen deficiency
measurements, it should therefore be calibrated to read 20.8% O, when
sampling fresh air at approximately sea level barometric pressure. The
equivalent oxygen volume percents are shown in the following chart:

OXYGEN OXYGEN
ALTITUDE INDICATION ALTITUDE INDICATION
~ 1000 (Feet) 21.6 (%) 5500 (Feet) 17.0 (%)
-~ 500 21.2 6000 16.7
sea level 208 6500 16.4
500 20.4 7000 16.1
1000 201 7500 15.7
1500 19.7 8000 15.4
2000 19.3 8500 15.2
2500 19.0 9000 14.9
3000 18.6 9500 14.6
3500 18.3 10000 143
4000 18.0
4500 © 176
5000 17.3 .
NOTE: Pressure changes of greater than ¢ 1/3 atmosphere may resull in sensor damage.
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For remote sampling, insert the Remote Sampling Adaptor,
PN458144, in the face of the sensor as shown in Figure 4. Attach the
appropriate sampling line. (See list of Replacement and Accessory
Parts.) Locate other end of sampling line in area of interest. Use the
following table to determine the required number of aspirations in ac-
cordance with sample line length.

SAMPLE LINE LENGTH
(IN FEET) ASPIRATIONS REQUIRED

5
10
15
25
35
50

NS WWN

Figure 4. Remote Sampling

‘ - -

The sensor is free from interference from other chemical
substances when these are present in less than TLV concentrations.
Strong oxidants such as fluorine, chlorine and ozone will lead to er-
roneously high oxygen readings when these are present in concen-
trations exceeding 5,000 ppm or 0.5%. The predicated life is reduced
to approximately 6 months by operation in 10% CO, and 3 months
by operation in 20% CO,. As the sensor approaches the end of
operating life, it will require frequent recalibration. Shortly there-
after, sensor output will decline rapidly to zero output. Normally sen-

sor output remains fairly stable over most of its useful life and
should require little recalibration.

Maintenance —

The oxygen sensing portion of the sensor is covered with a very
thin film of Teflon which is easily damaged if touched with hard or
sharp objects. If the sensor face requires cleaning, rinse with water
and blot dry with tissue paper or cotton.

When reading can no longer be correctly adjusted during calibra-
tion, it can be assumed that the functional life of either the sensor
or the battery has terminated. The 9 volt alkaline battery is expected to
last for the life of the sensor. It is suggested that the battery be re-
placed as a first step and the calibration adjustment again tried. With a
new battery, if the instrument can still not be correctly calibrated, the
sensor must be replaced. Always replace the battery when replacing
the sensor.

To replace the battery, remove the back cover plate of the Indi-
cator which is held by four screws. Lift the battery out of its recess -
and replace it.

To replace the sensor, remove the four screws on the back cover
plate of the Indicator and unscrew the face ring of sensor at front
of instrument. The sensor can then be removed by detaching the
two sensor wires. Attach new sensor wires, yellow to positive { +),
green to negative { — ), tighten the face ring and replace the back
plate. After calibration, the unit is ready to operate.

WARNING: Use genuine MSA replacement parts when perform-
ing any maintenance procedures provided in this manual. Repair
or alteralion of the Model 245 Oxygen Indicator beyond the scope
of these maintenance instructions by anyone other than a certified
MSA serviceman, may void all warranties and approvals. ’



Replacement and Accessory Parts

457621 Oxygen Sensor
628817 Battery (9V alkaline,
NEMA Type 1604)

458144 Adapter for Remote Sampling
~~.011354 Sampling Line, 5 ft.

011955 Sampling Line, 10 ft.

011912 Sampling Line, 15 ft.

011913 Sampling Line, 25 ft.

011957 Sampling Line, 35 ft.

011958 Sampling Line, 50 ft.

If additional service is required send the complete instrument to:
‘ Local MSA Repair Center
or '
Mine Safety Appliances Company ' -
3706 Crondall Lane : ’ ’
Owings Mills, Maryland 21117
(301) 356-2400



i
|
.
I
|
|
|
j
|
! |
|
. ' ;|
1]
s)" E
. 1 3 UL " X - : ;.““(p
f L3
by sl! Individusls wha have A >
by ol vidualy ve or will have responsibil
42ing Lhe Explosimeter combustible gas indics



e
H. . ) . . . i

1

TV A S S 0 e s D I g,

- INDEX {
': FACTOAY MUTUAL PAGE
A DESCRIPTION .................. e 1
- , ' g @ ' WARNINGS & LIMITATIONS. . ..... cover, 2, 4, 5, 11
’ ‘ ApPROVED ‘ OXY-HYDROGEN and
OXY-ACETYLENE MIXTURES. . .... Chreeeeneee. 4
| TESTING ATMOSPHERES CONTAMINATED
. ircanie o s s Ot Govpon b ¢ orsoners i deaded agOllNe :
- . R ‘.:; : : 'E°°a"°3:‘,%e"";° by m’:ar;gl:)onm'Elecm“.'(;o'de when used with OPERATING INSTRUGTIONS .................... 6
} _ .o verea ? or Burgess alleries. MAINTENANCE .............................. 8
Replacementof Dry Cells .. ................ 8
Detector Unit .. ................. S 9
Replacement of Detector Unit .............. 10
Ballasttamp ........................... 10
Flashback Arresters ..................... R
The Flow System ....................... 12
The Flow Regulating Orifice............... 12
Filter Chamber ......................... 12
Meter ........... ..o, 13
SPECIAL SAMPLING APPLICATIONS ........... 13
f DILUTION TUBE. ...............cceveeeeen... 13
PRESSURE TESTING BAR HOLES ............... 14
QUESTIONS AND ANSWERS ................... 15
REPLACEMENT PARTS AND
ACCESSORIES .................ccvvenent. 17




. . i
\ . :

’ - = o

o— o R fite L BT RPN U PR U P vy

: ' . Explosimeter® model 2A
combustible gas indicator
ASPIRATOR Instruction Manual

FLASHBACK ARRESTERS BULB GENERAL DESCRIPTION

The Model 2A explosimeter is an instrument by
means of which an atmosphere may be quickly and
conveniently tested tfor concentrations of flammable
gases and vapors which it may contain. It depends

CHECK VALVES

. GASKET OUTLETY - © for its operation upon the heat developed by the
FILAMENT- actual combustion of the flammable portion of the
VARIABLE Ez(ssn[s)m c ) sampled atmosphere. Tests are made with the
RESISTANCE Ry NCE instrument by drawing a sample of the atmosphere

to be tested over a heated catalytic filament which
forms part of a balanced electrical circuit. The
current for this circuit is provided by six flashlight
dry cells. Combustibles in the sample are burned on
the filament which raises its temperature and
increases its resistance in proportion to the concen- )
tration of combustibles in the sample. The resulting .
unbalance of the electrical circuit causes a deflec- : !

BALLAST tion of the meter pointer which indicates on the scale '
Lamp BATTERY ON-OFF the concentration of combustible gases or vapors in

WITCH ¢ the sample. This scale is graduated in percent of the ) '
lower explosive limit. '

The electrical bridge circuit of the instrument is
designed so that its balance is established at the

. B proper operating temperature of the detector k
i LAMPS :

ED
RESISTANCE
R-2

ZERO
ADJUSTING
RHEOSTAT

DRY CELLS b

filament. The circuit balance and detector current
i are adjusted simultaneously by the adjustment of a .
single rheostat. The proper relation between these !
Figure 1 —Schematic Flow System and two factors is maintained by a special ballast lamp in '
Wiring Diagram. the circuit.

A schematic diagram of the electrical circuit and

flow system of the instrument is shown in Figure 1.

The sample is drawn through the filter chamber into’

i the combustion chamber of the instrument by an
aspirator bulb. Entering through the inlet flashback

: 1
\ .
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arrester, the sample strikes a batfle plate, diffuses
through the combustion chamber, contacts the

detector filament, and leaves through the outlet
flashback arrester.

Two pea size lamps, buill into the meter case,
illuminate the meter dial. The effect of the illumina-
tion is dependent on the darkness of the area in
which the instrument is used. These lamps are
illuminated as long as the instrument is turned "ON,"”

The Model 2A Is listed by UL and approved by FM
as follows:

Intrinsically Safe for use in Class |, Division 1,
Group D and Non-Incendive for use in Class |,
Division 2, Groups A, B, C and D hazardous
locations, as defined by the National Electrical
Code when used with Eveready #3850 or #800
batteries.
The MSA Explosimeter should be used strictly in
sccordance with labels, warnings and limitations
instructions and within the limitations slated.

The MSA Explosimeter will give etficient and
economical service il Instructions tor Operation and
Maintenance are carelully followed. '

WARNINGS AND LIMITATIONS

The Model 2 Explosimeter Is not designed for
tesling mixtures of hydrogen, acetylene or other
combustibles In which the oxygen content exceeds
that of normal air (oxygen enriched atmospheres).

The Instrument has been designed as a general
purpose combustible gas Indicator, intended o
delect the presence of flammable gases and vapors,
and the Instrument will indicate in a general way
whether or not the aimosphere Is dangerous froma
flammabliity standpolint. 1t is important that such
Intormation obtalned with the instrument be ap-
praised by someone skilled or experienced In
interpreting the Instrument reading Intelligently, In
the light of environment, industrial practlice, and

2

exposure. For example, an atmosphere that |s
indicaled as non-hazardous from the standpoint of
fire and explosion, may, i inhaled, be toxic to
workmen who are exposed for some time. Simllarly a
vessel which Is safe before work is started may be
rendered explosive by fulure operallons as, for
example, stirring or handling boltom sludge in a
petroleum storage tank. The latter example In-
dicates the need for frequent repeated tests of
questionable spaces while work Is In progress.

The Instrument will respond to those concen-
trations of gases or vapors which are drawn through
the sampling system. i the combustible Is a high
bolling point solvent and is tested at normal amblent
temperature arelatively low vapor concentration will
be shown by the instrument. if the container holding
such solvents Is subsequently heated as by welding
and soldering, it Is to be expected that the vapor
concentration will Increase, and thus the at-
mosphere of a vessel which was originally shown to
contain only a low conceniration of vapors may be
rendered explosive.

If an attempt is made lo use such instruments for
testing atmospheres contaminated with highbolling
point solvents where the questlonable space is ata
higher temperature than the Instrument, it can be
anlicipated that there may be some condensation of
the combuslible vapors In the sampling line and In
the flow system of the Instrument; as aconsequence

the Instrument may Indicate less than the true’

concentration of vapors. For some such instances,
condensation can be prevented by heating the
sampling line and instrument to 8 temperature
equivalent to or above that of the space to be tested;
however, In no Instance should these tems be
heated above 150° F.

The Instrument will not Indicate the potential
explosive hazard of combusiible gases and vapors
when they are present in concentrations above thelr

.3
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upper explosive limits (see Operating Instructions,
Page 6).

Furthermore, the Instrument has been designed to
measure combustible vapors IN AIR. It is not
capable of measuring the percentage of vapors in
steam or inert almospheres, due to the absence of
oxygen necessary for combustion on the Instrument
detector unit. For a test of combustibllity the steam
or inert gas mus! be displaced with alr. -

The Instrument will not indicate the presence of
explosive or combustible mists or sprays such as
lubrication oll, or explosive dusts such as grain or
coal dust.

When sampling over liquids, care should be taken
that the end of the sampling line does not touch the
surface of the liquid. it Is recommended that a probe
tube be used In tests of this character to prevent the
fiquid from being drawn into the sampling tube.

OXY-HYDROGEN AND
OXY-ACETYLENE MIXTURES

The Model 2A Explosimeter Is not designed for
testing mixtures of hydrogen, acelylene, or other
combustibles, In which the oxygen content exceeds
that or normal alr (oxygen enriched atmospheres).
For that specific usage, the Model 3 Explosimeter
and the Model 4 Explosimeter have been designed.

The Model 3 Explosimeter Is simiiar In all respects
to the Model 2A, excep! that it is equipped with heavy
duty flashback arresters which are capable of
confining within the combustion chamber ex-
plosions of mixtures of hydrogen and oxygen in
excess of its normal content In alr.

The Model 4 Explosimeter Is designed for testing
Oxygen-Acetylene mixtures and is callbrated for
Acetylene.

The use of these special model instruments are
not required for testing hydrogen or acetylene in alr.

4

TESTING ATMOSPHERES
CONTAMINATED WITH
LEADED GASOLINE

When an atmosphere contaminated with leaded
gasoline Is tested with a Model 2A Explosimeter, the
lead produces a solld product of combustion which,
upon repeated exposure, may develop a coaling
upon the detector filament resuiting in a loss of
sensitivity. To reduce this possibllity, an inhibitor-
filter Is avaliable for insertion In place of the normal
colton filter in the Instrument. This device chemical-
ly reacts with the tetra-ethyl lead vapors to produce a
more volatile lead compound.

Such Inhibltor-fiiters are available In packages of
six each and Identified by Part No. 47740. Each
consists of a glass ampoule wrapped with cotton and
filled with chemical. To prepare the item for use, the
ampoule should be crushed between the fingers
then inserted into the filter chamber of the Model 2A
Explosimeter in place of the normal fliter.

One inhibitor-filter will provide protection for an
instrument of eight hours of continuous testing.

Silanes, silicones, silicates and other compounds
containing silicon in the tested atmosphere may
seriously Impair the response of the instrument.
Some of these materials rapidly “poison” the
detector fllament so that It wilt not function properly.
When such materials are even suspectied to be in
atmosphere being tested, the Instrument must be
checked frequently (at least after 5 tests). A
Calibration Test System (see parts list for

accessories required) Is availlable to conduct this
test.

The Callbration Test System can aiso be used to
perlodically check the instrument callbration. If the
instrument reads low on the test gas, Immediately

5
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replace the filament and the Inlet fiiter and re-test.
See also pages 2, 5 and 11 for additional limitations
and cautions.

OPERATING INSTRUCTIONS

The MSA Explosimeter is sel in its proper
operating condition by the adjustment of a single
control. This control is a rheostat regulating the
current to the Explosimeter measuring circuit. The
rheostat knob is held in the “OFF" position by a
locking bar. This bar must be lifted before the knob
can be turned from “OFF  position.

in an area known to be free of combustible gas or

vapors prepare the 2A Explosimeter for operation as
follows:

1. Lift the end of the rheostat knob “ON-OFF" bar
and turn the rheostat knob one quarter turn
clockwise.

This operation closes the battery circuit. Because
of unequal heating of circuit elements there will be
an initial deflection of the meter pointer. The meter
pointer may move rapidly upscale andthenreturnto
a point below ZERO, or drop directly below ZERO.

2. Flush fresh air through the instrument. '

The circuit of the instrument must be balanced
with air free of combustible gases or vapors
surrounding the detector filament. Five squeezes of
the aspirator bulb are sufficient to flush the
combustion chamber. if a sampling line is used, an
additional two squeezes will be required for each 10
feet of line.

3. Adjust rheostat knob until meter pointer rests at
Zero.

Clockwise rotation of the rheostat knob causes
the meter pointer to move up scale. A clockwise
rotation sufficient to move the meler pointer
considerably above zero should be avoided as this
subjects the detector filament to an excessive

6

current and may shorten its life.

The Explosimeter is now ready for operation.
Place end of sampling line at the point where the
sample is to be taken.

1. Readjust meter pointer to zero il necessary by
turning rheostat knob.

2. Aspirale sample through instrument until
highest reading is obtained.

Approximately five (5) squeezes of the bulb are
sufficient to give maximum deflection. I a sampling
line is used add two (2) squeezes for each ten (10)
feet of line.

This reading indicates the concentration of
combustible gases or vapors in the sample.

The graduation on the scale of the indicating
meter are in percent of the lower explosive limit.
Thus, a deflection of the meter pointer between zero
and 100%, shows how closely the atmosphere being
tested approaches the minimum concentration
required for the explosion. When a test is made with
the instrument and the meter pointer is deflected to
the extreme right side of the scale and remains there,
then the atmosphere under test is explosive.

if the meter pointer moves rapidly across thescale
and on continued aspiration quickly returns to a
position within the scale range or below zero, itisan
indication that the concentration of flammable
gases or vapors may be above the upper explosive
limit. To verify this, immediately aspirate fresh air
(air free of combustible gases or vapors) through the
sampling line or directly into the instrument. Then, if
the meter pointer moves first to the right and then to
the left of the scale, it is an indication that the
concentration of flammable gas or vapor in the
sampie is above the upper explosive limit.

When it is necessary to eslimate or compare
concentrations of combustible gases above the

7
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lower explosive limit a Dilution Tube may be
employed. The use of the Dilution Tube is described
in the section entitled “Dilution Tube.”

The meter scale is red above 60 to indicate thatgas

concentrations within that range are nearly ex-

plosive. Such gas-air mixtures are considered
unsafe where men must work.

3. To turn instrument off: Rotate rheostat knob
counterclockwise until arrow on knob points to
“OFF."” The locking bar will drop into position in its
slot indicating that the rheostat is in the "OFF"
position.

The terminal voltage of dry cells gradually
decreases as the cells are used. This drop in vollage
takes place most rapidly in the first few minutes after
the current is turned on. The balance of the Model 2A
Explosimeter circuit is dependent upon the applied
voltage and therefore gradually changes as the
instrument is in operation. With freshly installed
batteries the balance may be expected to change
approximately 5% (1 scale division) in 5 minultes.
After 10 to 20 minutes of use, the shift of the balance
setting should not exceed 1% (1/5 scale division) in5
minutes.

When it is possible to do so, the bridge circuit
balance should be checked before each test. I this is
not praclical, the balance adjustment should be
made at three-minute intervals during the lirst ten
minutes of testing and every ten minutes thereafter.

MAINTENANCE

REPLACEMENT OF DRY CELLS

The Model 2A Explosimeter is adapted to use six
Eveready #950 or Burgess #800 Flashlight Dry Cells
operating in paraliel. They will give 8 to 12 hours of
continuous service. Considerably longer life may be
expected in intermittent service.

8

The Pointer on the rheostat knob indicates
approximately the condition of the dry cells. When
the circuit is properly balanced with fresh cells, the
pointer on the rheostat knob should be directed
toward the left edge of the instrument.

When the meter pointer remains below ZERO and
cannot be brought up to ZERO even when the
control rheostat Is turned to its extreme clockwise
position (knob pointer directed at right edge of case)
the cells are exhausted and must be replaced.

The dry cells are replaced by removing the bottom
of the instrument case which is held in place by two
slotted screws. The cells operate in paraliel and must
be installed with the tops (positive terminal) toward
the top of the battery compartment.

The cells should be replaced in groups. Do notuse
partially discharged cells with new cells.

DETECTOR UNIT ’

The detector filament of the Model 2A EX-
PLOSIMETER is made of platinum. The life of the
detector unit depends greatly upon the concen-
trations of gases tested. When the majority of
samples tested contain not more than 50% of the
lower explosive limit a detector filament will serve for
several thousand tests. When higher concen-
trations, especially above the lower explosive limit
(above 100% on the EXPLOSIMETER scale) are
frequently encountered, the life of the detector unit
will be shortened. It is advisable, when gaseous
concentrations above the scale range of the instru-
ment are indicated, to stop sampling and fiush the
Model 2A Explosimeter with fresh air.

If the pointer of the indicating meter moves to the
extreme right side of its scale when the instrument s
turned on and cannot be adjusted to ZERO, the

detector filament may be burned out and shouid be
replaced.
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A spare Detector Unitis located inside the case of
the instrument below the panel and may be obtained
by removing the three screws that hold the panel in
place.

REPLACEMENT OF DETECTOR UNIT

Remove the top of the Model 2A Explosimeter
case. Remove the screws holding the two green
wires to the terminals in the top of the bakelite head
of the detector unit. Unscrew the unit from the
combustion chamber. Screw the replacement detec-
tor unit tightly into the combustion chamber. The
gasket should be clean and properly seated.

When the green wires leading to the terminals on
the top of the detector head are replaced, care
should be taken that the screws holding them are
firmly set and that the two terminal lugs at the ends
of the wires do not touch each other.

Provisions should be made to replace the spare
titament in the receptacle inside the case, sO that in
the event another filament burns out while the
instrument is being used in the field, a spare will be
available.

BALLAST LAMP .

The MSA Explosimeter uses a special electrical
bridge circuit of “controlled stability.” It is this
feature that makes it practical to adjust the circuit
balance and detector operating temperature with a
single operating control. The function of the ballast
lamp is to regulate the circuit stability.

This lamp Is especilally manufactured for the MINE
SAFETY APPLIANCES COMPANY. It is selected
according to rigid standards and is not replaceable
by any commercially made lamp.

The filament of the ballast lamp of a properly
operating instrument may glow dimly, but is never
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brightly illuminated. The lamp should always be kept
firmly screwed into its socket and never removed

from it. It may be expected to last throughoutthelife
of the instrument.

Replacement is required only in the case of
breakage or after it has been subjected to severe
mechanical shock.

FLASHBACK ARRESTERS

The flashback arresters areiocated in the inletand
outlet of the detector filament chamber. The inlet
arrester is reached by removing the detector
filament and the baffle piate at the bottom of the
detector chamber. The outlet flashback arrester is
reached by removing the aspirator bulb coupling.

The arresters are made of cadmium plated copper
screen tightly wrapped upon a rod. They may be
removed by pulling this rod with a pair of long-nosed
pliers. If they are clogged they should be replaced
with new ones. The flashback arresters are inexpen-
sive and their function is so important that any
attempt to clean them is not recommended.

WARNING: ALWAYS BE SURE THAT BOTH
ARRESTERS ARE IN THEIR PLACES AND FIT SNUGLY
BEFORE THE INSTRUMENT IS REASSEMBLED. THE
FLASHBACK ARRESTERS ARE IMPORTANT SINCE
THEY PREVENT THE POSSIBILITY OF FLAME
PROPAGATION FROM THE COMBUSTION
CHAMBERS.

CALIBRATION

A Calibration Test Assembly Model R is avaliable
to periodically check the Explosimeter with aknown
concentration of methane-in-air. The Explosimeter
calibration should be checked after replacement of
filament, ballast lamp, flashback arresters, after
prolonged periods of non-use, or it catalytic

;;):oisons" may be present in the sample. (see page

1

0

it

RN Y, Ay

P o

".

i

-

Y P

..,
-

"



THE FLOW SYSTEM

The normal rate of sample flow through the
instrument is 0.030 to 0.050 cubic feet per minute.
The indication of the instrument is practically
independent of the rate of sample flow within wide
limits. To check for leaks in the flow system, close
inlet of the instrument with one finger of the left
hand; then depress the aspirator bulb. Immediately
seal the aspirator bulb outlet with one finger of the
right hand. As long as both fingers are held in place
the bulb should remain deflated. it the bulb fills, then
there is a leak in the flow system, which includes: the
filament, aspirator bulb, or intet and outlet fitting
gaskets. To check the aspirator exhaust valve for
leakage, close inlet of the instrument with one finger
of the left hand; then depress the aspirator bulb. The
bulb should not completely inflate in less than 6
seconds.

To check for flow (after checking for leaks),
depress the aspirator bulb without blocking either
intake or exhaust The bulb should fil completely in
1 to 2 seconds, it nol, see maintenance sections:
Filter Chamber, Flow Regulatling Oritice, and
Flashback Arrestors and/or replece the aspirator
“bulb assembly.

THE FLOW REGULATING ORIFICE

An orifice controlling the rate of flow through the
Model 2A Explosimeter is focated in the aspirator
bulb coupling. it may be screwed out after the rubber
tubing connection to the bulb is removed. It is made
of a special non-corrosive material. It it isclogged, it
may be cleaned by pushing a fine wire through its
opening.

FILTER CHAMBER

The Model 2A Explosimeter has a filter chamber
integrally cast in the case. it is reached by unscrew-
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ing the sampling line coupling. A cotton Filter (Part
No. 16499) should be inserted to remove dust or
liquid from incoming sample. An activated charcoal
filter (Part No. 14318) should be used when it is
desired to differentiate between illuminating gas and
petroleum vapors. The petroleum vapors are ab-
sorbed by the activated charcoal.

An Inhibitor Filter (Part No. 47740) must be used
when the atmosphere contains or is suspected of
containing vapors of leaded gasoline.

METER

If the mechanical ZERO setting of the meter has
been disturbed in transport or by accident and the
meter pointer is not on the ZERO line when the
current in instrument is "OFF", set pointer to ZERO
by slowly turning screw on meter face with a small
screw driver.

It is recommended that at the end of a series of.
tests the instrument be flushed by aspirating in fresh
air to eliminate traces of combustible vapors that
may have been absorbed.

Alter periods of idleness or considerable apera-
tion in severly corrosive atmospheres, the contacts
of the rheostat may become tarnished causing
erratic response to the operating control. This may
be corrected by removing the batteries and turning
the operating control back and forth a number ot

times.
SPECIAL SAMPLING ‘
APPLICATIONS

DILUTION TUBE

For those tests where concentrations of combusti-
ble gases in excess of lower explosive limit concen-
trations (100% on instrument meter) are to be

13
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compared, such as in testing bar holes in the ground
adjacenttoaleakina buried gas pipe, of in following
the purging of a closed vessel that has contained
flammable gases or vapors, a special air-dilution
tube is available. Such dilution tubes are availablein
1:1, 10:1 and 20:1 ratios of air to sample. Thus rich
concentrations ot gas can be compared.

The dilution tube is connected by screw threads
between the intake of the instrument and the end of
the sampling line which is normaily attached directly
to the instrument. it is therefore necessary in all tests
made with the dilution.tube attached to the instru-
ment that the Instrument be operatedin fresh airand
the gaseous sample delivered to the instrument
through the sampling line. This permits a com-
parison of a series of samples beyond the normal
range of the instrument, to determine which sample
contains the highest concentration of combustible
gases. This tube also makes it possible to follow the
progress of purging operation where an atmosphere
of combustibles is being replaced with inert gases.

PRESSURE TESTING BAR HOLES

In some instances where bar holes are drilled to
locate pipe line leaks, a group of holes, all containing
pure gas may be found. This condition usually
occurs near a large leak. Itis expected that the gas
pressure will be greatest in the bar hole nearest the
leak. The instrument may be used to locate the
position of the feak by utilizing this bar hole
pressure. This is done by observing the time
required for this pressure to force gas through the
instrument sampling line. A proble tube equipped
with a plug for sealing off the bar hole into which itis
inserted is required. The following test procedure
should be followed.

Aspirate fresh air through the Model 2A Ex-
plosimeter then unscrew the aspirator bulb coupl-
ing. This removes the flow regulating orifice from the
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ins.trument. Adjust the rheostat until the meter
pointer rests on “ZERO.”

The probe tube is now inserted in the bar hole and
sqalgd off with the plug. Observe the time at which
this is done. Pressure developed in the bar hole will
force gas through the sampling line to the instru-
ment. This will be indicated by an upward deflection
ol the meter pointer as the gas reaches the detector
chamber.

Determine the time required for the gas to pass
through the proble line. The bar hole showing the
shortest time will have the greatest pressure.

When the upward deflection of the meter pointer

starts, turn off the instrument, replace the aspirator
bulb and flush out the probe line for the next test.

QUESTIONS AND ANSWERS

1. Should the meter pointer go to the upper end
of the scale as the Model 2A Explosimeter is turned
on and cannot be returned to ZERO by
counterclockwise rotation of the rheostat:

(a) The comb_ustion chamber may be filled with
an explosive mixture. Flush with air free of
combustible gases.

(b) The connection to the detector unit may be
loose. (Page 10.)

(c) '{3? detector unit may be burned out. (Page

2. Should the meter pointer start up the scale
when the instrumentis turned on and thenreturntoa
point below ZERO and cannot be adjusted to ZERO
by extreme clockwise rotation of the rheostat:

(a) 'art;e dry cells may require replacement. (Page

(b) There may be a very high concentration of

combustible gases in the combustion
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chamber. Flush with air free of combustible
gases. .
3. Should the meter pointer go directly to some
point below ZERO and cannot be adjusted to ZERO
with the Rheostat:

(a) The detector unit terminals may be touching

each other. (Page 10.)

(b) The ballast lamp may be loose in its socket or
may be damaged and require replacement.
(Page 10.)

4. Should the meter pointer move up scale more
than one division when the instrument is operated in
fresh air, the flashback arresters are clogged. (Page
1)

5. Should the operation of the instrument be
sluggish and require more than the specified
number of aspirations for maximum deflection of the
meter pointer: .

(a) The flashback arresters may be clogged.
(Page 11.)

(b) The Hiow orifice In the aspirator coupling may
be plugged. Clean with fine wire.

(c) Cotton filter may be plugged. (Page 13)
(d) Theaspirator bulb may be damaged. Replace
with new aspirator bulb.

6. Should the motion of the meter pointer be

_ erratic as the rheostat knob is adjusted, the rheostat

contact requires cleaning. {Page 13.)

7. Should service other than that outlined be
necessary, instrument should be returned to Mine
Safety Appliances Company, Repair Dept., 7522
Meade Street, Pittsburgh, Pennsylvania 15208.
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REPLACEMENT PARTS AND
ACCESSORIES

FOR EXPLOSIMETER® MODEL 2A
combustible gas indicator

Combustible Gas Indicator

When ordering replacement parts specily P
Number and give Descriptlon. P peclly Part

Pt. No. Description

89220 MSA EXPLOSIMETER Combﬁstlble Gas
lndlcgtor Type Model 2A complete with
carrying straps, less sampling lines '

11354 5 it. Sampling Line complete with
couplings '

11955 _10 ft. Sampling Line complete with coupl-
ings

11912 .15 ft. Sampling Line complete with coupl-
ings : .

11913 i25 ft. Sampling Line complete with coupl-
ngs

11957 ?5 ft. Sampling Line complete with coupl-
ngs

11958 §0 ft. Sampling Line complete with coupl-
ings

85374 Dilution Tube, 1:1 ratio

11377 Dilution Tube, 20:1 ratio

45174 Dilution Tube, 10:1 ratio

11960 4 ft. Solid Probe Rod

11961 3 ft. Hollow Brass Probe Tube

11355 Replacement Filament Unit

30052\ Dry Cell (6 required)

17
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52148

- 14318

16499
15264
47740
74814
994198
16839

459948
449401
459945

459942

Ballast Lamp

Cartridges, Charcoal, pkg. of 6

Cotton Filters, pkg. ot 6 )

Flashback Arrester (2 required)

inhibitor Filters, pkg. of 6

Line Trap Assembly

Instruction Manual

Aspirator Bulb Assembly )
CALIBRATION TEST SYSTEM

Flow Control

Adapter-Hose

Calibration Gas Methane 2.0%
Calibration Gas Methane 2.5%
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TURBIDIMETER
| MODEL 8391-35
MODEL 8391-37

Instruction Manual

&ole _J
‘ [armei _

Cole-Parmer Instrument Compan
. 7425 North Oak Park Avenue, Chicago, lllinois 6064




|
WARRANTY -

All instruments are fully guaranteed against defective materials
and workmanship for one year. Any attempted repair voids the
warranty on this instrument.

©Copyright 1987

Turbidimeter
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1.0

- 2.0

3.0

INTRODUCTION

The turbidimeter is a nephelometric instrument
that quantitates light reflecting particles in solu-

_tion. The instrument measures the scattered light

captured by a photosensor that is |ocated at a 90°
angle to the incident light.

The turbidimeter is designed to conform to EPA
requirements as described in the “EPA Manual of
Methods for Chemical Analysis of Water and
Wastes." .

THEORY

When a liquid contains particulate matter, a beam
of light passed through the sample will be scat-
tered in all directions. The amount of light that is
scattered can then be directly related to the con-
centration of the particulate matter. Nephelometry

_is based upon the measurement of the amount of

scattered light detected by a photo cell located at a
90° angle to the incident beam of light. A com-
mon application of nephelometric measurement is
in the area of drinking water monitoring. The US
Congress established drinking water regulations in
1975. One of the key parameters in these regula-
tions is the measurement of turbidity. Because tur-
bidity in water can be be caused by clay, silt,
organic matter, bacterial colonies, and plankton,
turbid water can pose a significant health hazard.
Therefore acceptable drinking water must fall
below an established NTU value and water must be
monitored daily.

SPECIFICATIONS
Range: 0-1, 0-10, 0-100 NTU
Accuracy: ‘ + 2% Full Scale
Recorder Output: 0-1 Volt Analog
Readout: , 6-Inch Analog Meter
Light: Tungsten
Power: 115 VAC (60 Hz) or

230 VAC (50 Hz/60 Hz) .
Size: 10" W x 875" D x 6.5" H
Weight: 5 Ibs.

2

4.1

4.2

4.3

4.4

4.5

4.0 FRONT PANEL

TEST WELL — one inch diameter test well
for sample cuvette or sealed standard.
ANALOG METER FACE — Sample read-out
of turbidity in Nephelometric Turbidity Units
(NTU).

MECHANICAL ZERO — Screw used to
adjust the meter needle to zero when the
instrument is turned off.

NTU RANGE — Three position knob used to
select proper turbidity range.

Position Full Scale Range
x 1 ' - 0-100.NTU
x .1 0-10 NTdU
x .01 0-1 NTd

ON-OFF — Main instrument power switch.
ON — Full power available to the
instrument.

OFF — No power available to the

instrument.

[



4.6 INDICATOR LIGHT — Red LED indicates 6.0 PRELIMINARY SET-UP _
power is available to the instrument. 6.1 Remove and inspect carton for the following
4.7 STANDARD-SET — Adjustment knob used items:
for instrument calibration. a. Turbidimeter
4.8 INSTRUCTION PANEL — Brief calibration b. Light Shield
and operating instructions. c. Black Body
4.9 ALIGNMENT KEY — Key on test well used d. Spare Lamp Assembly
for sample tube alignment. : e.. Four Sample Cuvettes
4.10 CALIBRATION ADJUSTMENT — Hole in f. ITh'ee S,‘am;f\"dS: -I5z 5,40 NTU
_ shroud to access internal calibration. ﬁ I;:gt;riztcrl;?ign ::;a\,hlarranty Card
b 5.0 BACK PANEL ‘ 6.2 Place meter on a flat, stable surface away
! : - - r————————— ; from vibrations and direct sunlight.
r T 6.3 Make certain the power is off by depressing
toggle switch on the front panel toward
OFF.
w ' 1 6.4 Select the appropriate line voltage with the
' switch on the back panel and correct fuse
| value.
* G 6.5

Plug the line cord into the proper recepticle.
6.6 Turn power on by pushing toggle switch to
ON. Red LED will illuminate.

7.0 CUVETTE ALIGNMENT
To eliminate reading errors due to irregularities in
the sample cuvette and standard cuvette glass, it is
important to establish the correct alignment of

' each cuvette in the test well. After the cuvettes

5.4 5.3 5.2 have been aligned they should be marked with a

l waterproof pen to insure consistent and

b 5.1 FUSE — Holder for a repléceable fuse : reproduceable readings. The procedure for correct

. "" V2 amp 230 VAC or 1 amp 115 VAC. a';gf;m::;‘ 'O"C:‘t”si . : suces chould b

: : _ : . cuvette alignment procedures should be

: 5.2 gﬂﬁvci::\Ea?tiusdclgslzord-If-::izg:woi?f? . - performed with' light shield to minimize the
115 VAC or 230 VAC outlet. ' 72 t:)fft:ct of stray hght.r t

' . _ . etermine proper alignment.

' 5.3 ;E&%&LOORPS,\Z:LS,H For 115 VAC or . : a. Turn instrument on and warm-up for at

b 5.4 RECORDER OUTPUT + AND —:0-1 Volt least 5 minutes. ,
analog output for interface to a chart ~ b. Fill each clean sample cuvette with tap
recorder. water.

c. Clean the cuvettes with a soft, absorbant
tissue to remove water drops and finger
prints.
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d. Place sample cuvette in test well.

e. Turn NTU scale selector switch to the X1
position.

f. Set pot should be turned fully
counter-clockwise.

g. Slowly rotate cuvette 360° in test well
and observe meter response. Proper
alignment is achieved when the cuvette:
position produces the lowest meter
reading.

h. Mark cuvette with water proof marking

pen to correspond to the key on the test
well.

8.0 CALIBRATION
8.1 Zero Adjust _
a. With the instrument turned off, check
the meter needle position. If the needle

does not read zero, adjust the
mechanical zero screw.

b. Turn on the instrument and allow to
* warm-up for 5 minutes.

c. Insert the black body into the sample

8.3

standards for these different scales (0.5, 5,
and 40).

Remember sealed standards are NOT
primary standards. SEALED STANDARDS
ARE REFERENCE STANDARDS AND
MUST BE USED IN CONJUNCTION WITH

OUR PRIMARY STANDARD TO MEET EPA
REQUIREMENTS.

Calibrations of Secondary Standards

Note: Due to irregularities in glass cuvettes
the EPA requires the use of primary stand-
ards for calibration. The EPA defines
primary standards as an EPA approved
standard (Formazin or the commercially
available standard from Advanced Polymer
Systems) that is read in the same glass
cuvette as the sample. This can be very time
consuming and expensive. The standards
included with the instrument can be used if
the following procedure is performed. The

EPA defines sealed standards as secondary
standards.

a. Choose one sample cuvette for reading

~well. all unknown samples. If the chosen
d. Turn the set standard control fully sample cuvette is broken or replaced,
clockwise. the following procedure should be
e. Place the NTU range switch to the x .01 repeated for the new sample cuvette.
position. b. Make the Formazin standard or obtain

f. Adijust the circuit board mounted
potentiometer to read zero on the meter
(an access hole is marked on the right
hand side of the instrument).

Note: An insulated, non magnetized
calibration screwdriver is required for
both adjustments. .

8.2 Do not expect all scales to be calibrated if
you only calibrate one NTU scale. You must
calibrate each scale with the appropriate
NTU value standard. For example, if you
calibrate the 0-100 NTU scale with the 40
NTU API Standard, do NOT expect the 0.5
NTU API Standard to register 0.5 NTU on
the 0-1 NTU scale. That is why APl provides

the standard commercially available
from Advanced Polymer Systems. These
are the only two standards currently
acceptable by the EPA.

c. Set the NTU Range switch to x 1
(0-100 NTU full scale).

d. Pour the 40 NTU Formazin or commer-
cial standard into the chosen sample
cuvette. Make certain that the sample
cuvette is wiped clean of all dirt and
fingerprints. Insert the cuvette into the
sample well and align properly. Cover
with the light shield.

e. Use the SET STANDARD knob to adjust
the meter needle to read exactly 40 NTU.



Remove the sample cuvelte and insert
the 40 NTU standard. Align the cuvette
properly and cover with the light shield.
Note the exact reading and record this
value. This is the value that should now
be used for the 40 NTU sealed standard.
Rinse the sample cuvette thoroughly and
dry completely inside and out.

Fill the sample cuvette with the 5 NTU
Formazin or commercial standard. Insert
the sample cuvette into the test well.

" Align the cuvette properly and cover

with the light shield.

Turn NTU RANGE knob to x .1
(0-10 NTU full scale). Use the SET
STANDARD knob to adjust the meter

needle to read exactly 50 (actually
5 NTU). '

Remove the sample cuvette and insert
the 5 NTU sealed standard. Align the
cuvette properly and cover with the light
shield. Note the exact reading and
record this value. This is the value that
should now be used for the 5 NTU
sealed standard. )

Rinse the sample cuvette thoroughly and
dry completely inside and out.

Fill the sample cuvette with the .5 NTU
Formazin or commercial standard. Insert
the sample cuvette into the test well,
align properly and cover with light
shield.

Turn NTU RANGE knob to x .01

~ (0-1 NTU full scale). Use the SET

STANDARD knob to adjust the meter
needle to read exactly 50 (actually .5
NTU). '

Remove the sample cuvette and insert
the .5 NTU sealed standard. Align the
cuvette properly and cover with the light
shield. Note the exact reading and
record this value. This is the value that

should now be used for the NTU sealed
standard.

IMPORTANT NOTE: The above procedure
should be performed every three months or
every time a new sample cuvette is used.
Repeated use of both the sample cuvette
and sealed standard cuvettes will cause wear
and scratches on the glass. This wear will
result in a change in the assigned value of
the standard. It is important to realize that a
change in the assigned value does not
necessarily indicate degradation or
deterioration of the standard material itself.

9.0 STANDARD OPERATION

9.1 Zero the instrument. When the instrument is
off, check the meter needle position. If the
needle does not read zero, adjust the
mechanical zero screw.

9.2 Turn instrument on and allow 5 minutes to
warm-up.

9.3 Choose the proper NTU range and standards
for the unknowns to be read. The NTU range
chosen should be the minimal range span
required to read all unknowns.

NTU RANGE SPAN (full scale) STANDARD

x 1 0-100 NTU 40
x.1 0-10 NTU 5
x .01 0-1 NTU S5

9.4 Calibration of NTU Scale.

a. Turn NTU RANGE knob to the correct
position for the chosen range span.

b. Insert the proper standard into the test
well. Make certain the standard cuvette
is clean and properly aligned. Cover with
the light shield.

c. Use the SET STANDARD knob to adjust
the meter needle to read the assigned
value of the standard.



d. The turbidimeter is now calibrated in the
chosen range and ready for use.

9.5 Taking a measurement. All unknowns

9.6

9.7

should be measured using the same sample
cuvette. Unknown samples are read by
inserting the sample cuvette, properly align-
ed with the key, into the test well. Cover
with the light shield and take the reading off
of the correct scale on the meter. Make cer-
tain to take the range factor (x 1, x .1, or

x .01) into account when calculating the
actual NTU value of the sample.

Possible sources of error. To insure accurate
readings it is important to eliminate all
possible sources of reading errors:

a. Always make certain that the cuvette
being read is properly aligned.

b. Never take a reading without the light
shield in place.

c. Dirt and fingerprints on the cuvette can
cause significant errors in turbidity
readings. Make certain that the sample
or standard cuvette is clean both inside
and out before using If possible always
handle the cuvette by the top portion to
avoid fingerprints’

d. Make certain that the sample being
measured is free ol bubbles and floating
debris.

Highly concentrated samples. Samples with
turbidity measurements above 40 NTU
should only be used as a gauge of approxi-
mate concentration to indicate the amount
of dilution required.

10.0 LAMP ADJUSTMENT

The position of the lamp with respect to the lens is
very critical. A plastic tube is included with the
turbidimeter to allow you to check the relative
position of the lamp. Proceed as follows:

10.1
10.2

Turn the instrument on.

Position the plastic viewing tube in the test
well with the blue lens on top.

10

10.3

10.4

10.5

10.6

10.7

10.8
10.9

10.10
10.11
10.12

10.13
10.14

10.15
10.16
10.17
10.18

11.1

The lamp filament coil should be seen
centered in the viewing tube.

If the filament is not near center, or not
visible at all, it is necessary to readjust the
lamp.

Turn the instrument off.

Note: 115/230 AC voltage near lamp adjust-
ment. Use caution.

Remove the outer shroud by unscrewing the
four rubber feet on the bottom of the
instrument.

Note: Two adjustments are used to align the
lamp. Horizontal — adjust to center the fila-
ment. Vertical — adjust to focus the
filament.

Loosen the thumb screws holding the lamp
plate to the vertical support bracket.

Turn the instrument on.

Adjust the lamp plate to center the filament
in the viewing tube.

Turn the instrument off.
Tighten thumb screws to secure lamp plate. .

Loosen screws securing vertical support
brackets.

Turn the instrument on.
Hold a paper or cardboard horizontally
approximately one foot over the test well.

When in focus, the filament coil will be visi-
ble on the paper.

Adjust the lamp bracket as necessary.
Turn the instrument off.
Tighten the vertical support bracket screws.

Replace the outside shroud and secure with
rubber feet.

11.0 TROUBLESHOOTING

Symptom — Meter exhibits no response
ACTION
a. Check power to meter: Meter not

plugged in, power not turned on, fuse
burned out.

CONCLUSION — If meter power seems
to be present, continue.

1
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b.

Check tungsten lamp. .
CAUTION — Do not look directly at the
lamp. To check the lamp, look for the
presence of the light beam on the side
of the test well. :
CONCLUSION — If the bulb is not on
when the meter is on, the buib needs to
be replaced.

If the bulb appears to be working proper-
ly, the meter needs to be serviced to
determine the source of the problem.

11.2 Symptom — Unabie to calibrate or obtain
full meter deflection ’
ACTION

a.

C.

Check the standard tube for damage.
Scratches or wear on the standard tube
can cause significant errors. Replace
standard if necessary.

Check the standard for deterioration,
mold growth, or other signs of obvious
contamination. If any contamination is
suspected, replace the standard.

Clean the focusing lens. Dirt or debris
on the focusing lens can interfere with
the light source. Clean the focusing lens
with lens paper or a lens cloth.

Check for low supply voltage. Have an
electrician or other qualified person
check the line voitage. The line voltage
should be between 105 VAC and 125
VAC for 115 VAC operation, and be-
tween 215 VAC and 250 VAC for 230
VAC operation. Insufficient power to the
instrument can cause faulty meter
function.

CONCLUSION — If none of the above
procedures can solve the problem, the
meter needs to be serviced.

. 11.3 Symptom — Meter exhibits no response

when the NTU RANGE switch is changed.
ACTION
a. Meter needs to be serviced.
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1. INTRODUCTION —_

Recra Environmental, Inc. (Recra) is in the business of providing
chemical and environmental analysis services. These services are
provided-to industrial and commercial concerns, governmental agencies,
public utilities, engineering firms, law firms and waste services
companies. Recra’s laboratories participate in the U.S. Environmental
Protection Agency Contract Laboratory Program (CLP) and are certified
or approved by various federal and state agencies across the country.

Recra Environmental, Inc.’s corporate mission, simply stated, is:

"To deliver high quality chemical and environmental analysis
services on a timely basis to our customers in a manner that ’
achieves nationally recognized professional and business

excellence'".

TECRA ENVIRONMENTAL, INC. -
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2.0 QUALITY ASSURANCE/QUALITY CONTROL POLICY

2.1 Project Description

In order to achieve our corporate mission, Recra is committed to
following the guidelines established in this manual. Compliance with
this manual provides for technically sound and legally defensible
analytical results of known and documentable quality. The program
Presented herein defines Recra’s QA/QC objectives, operating and
support procedures, and specific criteria which provide the focus for
an effective on-going program. Recra’s philosophy is to build quality
into our products and services at every step of their production.
Every employee at Recra has a role in quality control and every
employee is responsible and accountable for the quality of their work.

Sample Analysis
Building 202 Drum Storage Yard
(Site 8)

Analytical Laboratory Subcontractor

Parameter : , Estimated
Description ; Method Number Quality*
Chloride ‘ 9250 11
Fluoride . 340.2 11
"Nitrate 9200 : 11
Sulfate 9035-38 : 11
Filterable Residue (TDS) 160.1 , 11
Total Metals: 6010/7000 11

Calcium, Magnesium,
Sodium, Zinc,

Chromium, Aluminum,
Copper, Nickel, .
Silica, Boron, Lead

Total Petroleum Hydrocarbons 418.1 11

Purgeable Halocarbons 8010 12

Purgeable Aromatic : 8020 : : 12
Hydrocarbons

SEE ATTACHMENT 1

(

. RECRA ENVIRONMENTAL, INC.



Sample Analysis
Building 202
Underground Tank Pit

(site 13)

Parameter o Estimated
Description Method Number. o Quality*
Chloride - 9250 10
Fluoride 340.2 10
Nitrate 9200 10
Sulfate 9035-38 . - 10
Filterable Residue (TDS) 160.1 e : ' 10
Total Metals: 6010/7000 10

Calcium, Magnesium,

Sodium, Zinc,

Chromium, Aluminum,

Copper, Nickel,

Silica, Boron, Lead
Total Petroleum Hydrocarbons 418.1 10
Purgeable Halocarbons 8010 ' 11

Purgeable Aromatic 8020 : 11
Hydrocarbons ; :

*Samples include eight well samples, one field blank, one rinsate
blank, one duplicate and one trip blank (trip blank analyzed for
volatile only). _

Standard Quaiity Assurance Procedures are documented and available
upon request of the Corporate or Facility Quality Assurance Officer.

SEE ATTACHMENT 1

(

l RECRA ENVIRONMENTAL, INC.
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3. PURPOSE,\SCOPE AND FORMAT OF THE QUALITY ASSURANCE PLAN

This Quality Assurance (QA) plan presents the essential elements of
Recra’s QA/QC program. This plan is modeled after numerous documents
including, most notably, the following two U.S. Environmental

Protection Agency guidance documents:

1) "Interim Guidelines and Specifications for Preparing Quality
Assurance Program Plans", QAMS-004/80, December 29, 1980 and

2) "Interim Guidelines and Specifications for Preparing Quality
Assurance Project Plans", QAMS-005/80, February, 1989.

Both of these documents were published by the U.S. Environmental
Protection Agency’s Office of Monitoring Systems and Quality
Assurance. All of the elements of theée reference documents, asAwell
as items and issues specific to the operation of Recra’s laboratories,

are described in this plan.

The purpose of Rec}a's QA plan is to control and monitor the quality
and acceptability of laboratory data relative to standard laboratory
practices, standard methods employed, and contractual obligations

between Recra and our clients.

The QA/QC policies defined herein are designed to eliminate, to the
extent possible, systematic and random errors, which affect data
'$

quality.

€

CRA ENVIRONMENTAL, INC.
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Analytical data is rarely "perfect", but a good QA/QC program, coupled
with sound professional judgement, will result in analytical data of
acceptable, known, and documentable quality. Attainment of this type

of data is the ultimate goal of any QA/QC program.

At Recra, the overall quality program is divided into two parts;
Quality Assurance, and ’
Quality Control

The simplest means of differentiating between control and assurance is
to define the type of activities which occur in each function.
Quality Assurance activities are generally more'system related and
include the following:

Organization

Facility(s)

Equipment

Preventive Maintenance

Staff .
Laboratory Certifications
Chain-of-Custody Procedures
Report Preparation Procedures
.Audits

0O 0 6 0 0 0 0 0 O

Quality Assurance generally relates to laboratory qualifipations and

capabilities.

CRA ENVIRONMENTAL, INC.
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Quality Control on the other hand, is performance related and is
generally based on established accepténco criteria as defined by
methodology or past results. Quality Control activities include:

Adherence to Methodology

Calibration Procedures and Frequency
Analytical Precision

Analytical Accuracy

Standard Reference Materials

Use of Laboratory and Field Blanks
Detection and Quantification Limits
Data Reduction and Validation

Data Completeness

0O 0000 O OO OU OO

Corrective Action(s)

The quality control program in effect at Recra Environmentdl
Laboratories is based upon recommendations contained in the EPA
Handbook for Analytical Quality Control in Water and Wastewater
Laboratories (March 1979), 600/4-79-019 and U.S. EPA Good Laboratory
Préctice Standards (Augqust 17, 1989), 40 CFR Parts 160 and 792.

(

ECRA ENVIRONMENTAL, INC.
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4. CORPORATE AND DIVISIONAL ORGANIZATION

Recra Environmental, Inc. operates four facilities located in,
Amherst, New York; Columbia, Maryland; Cleveland, Ohio; and Farmington.
Hills, Michigan.. Table 4-1 illustrates the different facilities

operated by Recra.

Implementation of the QA Program is the principal responsibility of
the Corporate QA Officer. Assisting the Corporate QA Officer with
this responsibility are facility QA Officers (QAO). The
responsibilities of the facility QAO is to implement and audit the
¢ompliance with QA policy and monitor adherence to QC procedures at
all levels of the laboratory operation. Facility QAOs report to the
Corporate QAO who in turn reports to the president and CEO.

The corporate organizational structure is presented in Figure 4-1.
Figure 4-2 presents a representative organizational structure for

Recra’s testing operations.

CRA ENVIRONMENTAL, INC. .
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Both management and staff understand their responsibility.and;
authority in achieving the stated quality objectives. Personnel work
together to monitor all QA/QC activities and to assure that these
activities are performed according to authorized policies and
procedures. Staﬁaard operating procedures practiced by Recra’s
laboratory staff to achieve this goal include but are not necessarily

limited to the following:

Extensive sample security, tracking and documentation.
Certified and documented traceability of standards,
reagents, and gases

Strict calibration procedures, criteria and frequency
Analysis of spikes, surrogates, internal standards, and
control samples

Duplicates and various blanks

Statistical assessment of internal Qdality Control
Documented preventive maintenance of equipment

Thorough review, validation and data quality assessment
Corrective action reports o

Internal record keeping and document control

Performance and systems audits

Comprehensive Standard Operating Procedures (SOPs)
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It is the responsibility of each individual analyst to perform the

specified number of quality control analyses on a given set of
samples. The proper number of duplicates, spikes, and blanks, however,
has been mandated by laboratory management and is not left to the
analyst'é discretion. In addition to performing the proper amount of
quality control, the analyst is responsible for the initial review and
assessment of the data generated. If data is outside of warning
limits or out of control, the source of the problem will be identified
with the aid of the appropriate supervisor or manager. Supervisors
are ultimately responsible for all data generated from their section,
and all data in an analytical report must first be approved by the
appropriate supervisor. Following the superVisors review and
acceptance of the data, the results are submitted through the
department manager to the data processing and/or report writing group.
Upon pfeparation of the report, the review process continues through
the QA department and ultimately thé Laboratory Director.

{b
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All analytical reports (including all quality control data) are
reviewed for purposes of maintaining the highest standards of Qa/QcC.
More specific details on how data quality is reviewed, assessed, and
either approved or rejected is presented in latter sections of this

document.

In the overall operation of Recra’s laboratories, the Chief Executive
Officer is ultimately responsible for the performance of all staff
personnel and for the overall quality of the data. Administrative

functions including financial control, contractual issues, and various

~other business concerns are directly under the control of the Chief

Executive Officer. Day to day operational management resides with the
Laboratory Director at each location. Data assessment relative to
completeness, c¢comparability and quality as well as final data/report
review are completed under the direction and control of the individual
facility QA Officer.

Individual ahalysts, under the direction of the supervisors, are
responsible for the performance of instrument calibration and sample
analysis, along with the performance of aésociated quality control
analyses; i.e., blanks, spikes, duplicates, etc. All data are entered
into individually bound laboratory notebooks specific to each
instrument and analysis. These are reviewed by supervisors and

managers and are signed or witnessed periodically.

CH 9
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Supervisors are charged with maintaining instrumentation in proper
operéting order according to manufacturers’ specifications.
Scheduling of routine servicing as well as reacting to instrument
ﬁroblems are also the duty of the supervisor. All major
instrumentation is maintained under service agreement with the
manufacturer. Logs and files of service requirements and visits are
also maintained. ‘

10
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TABLE 4-1

RECRAkENViRONMENTAL, INC.
FACILITIES

CORPORATE HEADQUARTERS —
Audubon Business Centre
10 Hazelwood Drive
Amherst, NY 14228-2298
(716) 691-2600

New York Testing Laboratories

111 Wales Avenue
Tonawanda, NY 14150
(716) 692-2801

505 Fillmore Avenue
Tonawanda, NY 14150
(716) 692-2833

10 Hazelwood Drive
Amherst, NY 14228-2298
(716) 691-2600

Maryland Testing Laboratory

8320 Guilford Road
Columbia,  MD 21046
(301) 381-2288

ohio Testing Laboratofy

8001 Sweet Valley Drive
Cleveland, OH 44125
(216) 328-9510

Michigan Testing Laboratory
23963 Research Drive

Farmington Hills, MI 48024
(313) 442-0450

11




Figure 4-1
RECRA ENVIRONMENTAL, INC.
"ORGANIZATIONAL CHART
- EXECUTIVE
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MI Environmental
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_ MD Environmental
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Figure 4-2

Recra Environmental, Inc.
Generalized Laboratory Organization

RECREASElt\l\gRé)NMENTAL, INC. CORPORATE
TESTING OPERATIONS
"~ DEPARTMENT QUALITY ASSURANCE OFFICER
_________ FACILITY
QUALITY ASSURANCE OFFICER

AD S CLTIVE/ INORGANIC | ORGANIC
SERVICE DEPARTMENT . DEPARTMENT
SUPPORT ORGANIC
SERVICES PREPARATION
1
DATA PROJECT - WATER .
MANAGEMENT | | | MANAGEMENT METALS QuALITY | - GC GC/MS
REPORT
WRITING

- . - ‘ . VOLATILES SEMIVOLATILES

: PB.00933
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.5. DATA QUALITY OBJECTIVES

Data quality objectives with regard to Recra’s environmental testing
services are described. in terms of accuracy, precision, completeness,
representativeness, and comparability. General definitions of these

terms follow:

o Accuracy - the degree of agreement of a measurement (or an
. average of measurements of the same thing), X, with an
accepted reference or true value, T, usually expressed as

the absolute value of the difference between the two values,

X-T, or the difference as a percentage of the reference or
true value, 100 (1X-T1)/T} and sometimes expressed as a

ratio, X/T. Accuracy is a measure of the bias in a system.

-For purposes of the Recra QA Plan, the determination will be
made as percent (%) recovery of known constituent additions
(spikes) . '

o Precision - a measure of mutual agreement among individual
measurements of the same property, usually under prescribed
similar conditions. Precision is expressed in terms of
standard deviation. Various measures of precision exist,

depending upon the '"prescribed similar conditions".

(&
14
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For purposes of the Recra QA Plan, the coefficient of
variation (a measure of standard deviation) can also be used
as a measure of precision. Relative percent difference is
also ﬁsed for compliance with certain methodolbgies.

Experience has shown that, based upon the wide range of

concentrations found in laboratory samples, the

"normalization" of precision data by use of the coefficient
of variation can accommodate data review activities.

Completeness - a measure of the amount of valid data
obtained from a measurement system, compared to the amount
that was expected to be obtained under correct normal

conditions.

Generally, the established criteria at Recra for
completeness‘is minimally 90%. In specific cases or
investigations however, where matrices include soils and
leachates, completeness criteria on a project speéific basis
as presen?ed'in project specific quality assurance plan or
quality assurance project plan (QAPjP) of less than 90% are
being utilized.

A Representativeness - expresses the degree to which data

accurately and precisely represent a characteristic of a
population, parameter variations at a sampling point, a

process condition, or an environmental condition.

Comparability - expresses the confidence with which one data

set can be compared to another.

15
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' Comparability of data sets is a function of numerous

variables. These variables include laboratory errors and
biases,. and the representativeness of the samples, and the
inherent "population variance" within the data set of which
the samples are a part. Comparability, in a general sense,
is valuable but is difficult to apply with any. certainty,
confidence or specificity. Representativeness of data is a
function of both field and laboratory variance. The field
variance is often greater than 80% of the overall variance
between results. The remaining 20% or less of the variance
in the data is attributable to both systematic and random
laboratory error which, to the extent possible, is
controlled by the QA/QC activities illustrated within (and

measured by) the precision and the accuracy of the analysis.

16
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6. SAMPLING PROCEDURES

The quality of data can be greatly effected by sample collection
activities. If the integrity of collected samples is for some reason
in question, the data will also be in question regardless of its
analytical quality. Recra operates a separate field testing
department, which under its own standard operating procedures, is
responsible for the collection of samples representative of the matrix
being investigated. TIf the reader is interested in these standard
operating procedures and what measures Recra takes to insure sample

integrity, a copy‘of those procedures is available upon request.

From an analytical perspective, the following procedures are followed

to insure the integrity of the samples:

o Upon collection, sampleé are placed in the proper
containers. In general, samples collected for organic
analysis are placed in pre-cleaned, glass containers,
and samples collected for inorganic analysis are placed
in precleaned plastic (polyethylene) bottles.

le] Samples are properly and appropriately preserved in
order to minimize loss of the.constituent(s) of
interest due to physical, chemical or biological

. mechanisms.

17
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Appropriate volumes must be collected to insure that
method or contract required detection limits (or
quantification limits) can be succgssfully obtained and
that the required level of quality control relative to
both precision and accuracy can be completed.

Samples must be shipped in a timely fashion so that
holding-times and/or analysis times as prescribed by
the methodology can be met. Samples must also be

shipped in containers which will preserve the

refrigeration temperature for those parameters for
which such refrigeration is required in the defined

preservation protocols.

Table 6~-1 lists the volume requirements, preservation protocols,
container types and holding-times applicable to common analyses. It
must be pointed out that the information presented in this table may
vary dependent upon the requirements of given programs, matrices,
special methods, clients, or governmental agency protocols. Recra
personnel can provide coﬁsuitation and assistance'in this regard,

should such assistance be required.

18



Table 6.1 (page 1 of 4)
Recra Bwiramental, Inc.
Ra:amedaiSarplePcesewatiaVStasgeaﬂkb]dirg'ﬁnm

PARAMETER DESCRIPTION MINIMUM SAMPLE VOLUME CONTAINER TYPE PRESERVATIVE HOLDING TIME
SOLID/LIQUID SOLID/LIQUID LIQUID SAMPLES
Acidity 100 mls 20 ml HPE  |Cool 4°C 14 davs
Alkalinity 100 mls 20 ml HPE  [Cool 4°C 14 days
Amonia 500 mls 1L HPFE  |Gol 4°C, 2904 <2 28 davs
| Biochemical Ggen Dapand 1L 2L IDPE_ |Gool 4'C 48 hours
Bromide 100 mls 25 ml HFE__|Nore Recuired B days
| Chamical Geyeen Damand 0 mls_ 125 ml HPE__ [@oal 4°C, 1250642 8 days
(hlaride 50 mls 125 ml HPE __ |None Required 28 days
Chlarine, Total Resicdial 20 mis 00O ml HFE  |None Required Analyze Immediately
Golar 0 mls 125 ml HOPE I(‘ml 4°C 48 hours
Ovnide, Total ad Anerghile 10 g 500 mis 1 LR 1L HFE F&ﬁﬂ%ﬂ"i‘&“: 14 days
| Fhuxide 30 mls S0 ml HOPE ___ [Nore Required 28 days
Heahess 100 mls 250 ml HEE  |HND3 o H2304 €2 6 mnths
_ Hyroeen Ion (gh) 100 gs 25 mls Loz GM  60ml HPE  INoe Required Avalyze Inmediately
1 Kjeldshl and Qganic NMityogen 200 mls 1L HFE__ [ol 4°C, H304 <2 28 days
Qomium VI 10 gis 100 mls 8czGM 250ml HFE  Jaol 4°C 2% hours
Maoxy 10 gms 100 mls 8z GM 20ml HFE  HNB<(2 28 days
Metals (except Maory ad Gwame VI)| 10 gms 20 mls 16czBR S0m HFEE HB<2 6 mnths
Nitrate 100 mls 20 ml HEE |Gl 4°C 48 hours
Nitrate + Nitrite 100 mls 20 ml HPE  |Gool 4°C, HI04<2 28 days
Nitrite 0 mls 125ml HOPE ool 4°C 48 hours
0il ard Grease 0gs . 1L 8czGM 2L GM [0l 4°C, H29%K2 28 days
Qpanic Carbmn 10 gns 25 mls 8z GM 125ml HEE  [Gool 4°C, H2I0 (2 28 days
50 mls 125 ml HPE __ [Cool 4'C, Filter iimed. ¥8 hors
300 mls 500 ml glass  [Store in dark 8 haurs

5
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Table 6.1 (page 2 of 4)

" Recra Brwiramental, Inc.

Recamended Sarple Preservatiory/Starage and Holding Times

RFCAA FNVIRONMENTAL. INC.

20

PARAMETER DESCRIPTION MINIMUM SAMPLE VOLUME |  CONTAINER TYPE PRESERVATIVE HOLDING TIME
SOLID/LIQUID SOLID/LIQUID LIQUID SAMPLES
Fraols, Total S0 mls_ 1L R Gool 4°C, H2304 <2 28 days
| Boghos, Total 50 mls 125 ml HPE _ |Gool 4°C, 2942 |28 days
| Reside, Total 100 mls 20 ml HFE  |Gool 4°C 7 days
Reside, Filtershle 100 mils 250 ml HFE  |Gool 4°C 7 days
Reside, Nxrfiltersble 100 mls 250 ml HFE ool 4°C 7 days
Reside, Settleshle 1L 2Lglass ool 4°C 48 hars
Reside, Volatile 100 mis 20 ml HFE  [(ol 4°C 7 days
Silica 50 mls 125 ml HEE _|Gool 4°C 8 days
Specific Gordctare 100 gms 100 mls 8oz GM  20ml HFE |l 4C 28 days
" Sulfate 50 mls 125ml HPE |Gl 4°C 28 days
ulfide 100 grs SOC mls 8czGM 1L HPE |NH to 9, % Acetate| 7 days
Sulfite 50 mls 125ml HFE  |None Required analyze Tmediately
Sufactants 250 mls SO ml HPE  [Gool 4°C 48 hours
| Teperanre 1L 2L HPFE _ |Nre Required pralyze Imediately
Trbidity 100 mls 250 ml HPE  IGool 4°C 48 hars
Rupgahle Halocarbors S oms 40 mls hoeGM  WOml OV (ol 4°C, 008, Na2S23 |14 days
Rapeshle Aramatic Hydrocarbons S ome 40 mls boeGM Onl &V fo¢, 0087, Na2S203 |14 days
Acrolein ad Acrylanitrile 5 gms 40 nls 4zGM _ Om e Bol'dc, .00 N2SaB |14 days
Preols 10 gms 1L 8oz GM  25LAG  lowl 4C. .008xn0sx |[fRS il edrgction
| Bepidines 10 gs 1L Bz GM__ 2.5LAG1 _Jawl 4°C, .008% osan UG5 I petion
Pthalate Esters 10 gvs 1L 8z GM  25LAJ ool 4°C 25 i R
— 10 g 1L 8azOM _ 25LAJ  Jool 4C, .008% a2 03} 5 TiHh At
1L 8z GM__ 25LAY ool 4°C s i extetion
1L BoeGM 2511 |Sor 20 o e s il exmetian




-

~ Table 6.1 (page 3 of 4)
Recra Brwiramental, Inc.
Recamendad Sarple Preservation/Starage and Holding Times

PARAMETER DESCRIPTION MINIMUM SAMPLE VOLUME |  CONTAINER TYPE PRESERVATIVE HOLDING TIME |
SOLID/LIQUID SOLID/LIQUID LIQUID SAMPLES
| Rolwncler Aromtic Hdrocarbons | 10 gns 1L 8zGM  2.5LA) |k BBk 4°C & B3 Y edyectiol
Haloethers 10 gs 1L 8z GM _2.5LAG)  |Gool 4°C, .00B% Ne2SX13 bﬁm
 hlacinated Hydrocarbons 10 grs 1L Bz GM __ 25LAJ |Gl 4°C A S Mk
| hlorimated Herhicides 10 g6 1L Bz OM  25LAJ |Gool 4C 7%5‘"‘“ et
| Dioeins and Raans 10 gis 1L Bz GM  2.5LA  |Gool 4°C, .008% N2 | [R5 Tt ebeptivn
T 10 gms 250 mils 4 oz OM 1LER  |ol 4c, HI% (2 7%‘“& extraction
| Resticides, Chlorinated 10 g 1L 8z GM  2.5LAY  |Gool 4°C, pH 5.9 k‘%sysm‘tﬁiﬁmw“
. Nahalogematad Yolatiles 2 g5 QO mls 4 cz OM QOm Gool 4°C 14 days
Volatile Qrganics S gms 40 mls LbeGM  WOmloV/ ool 4°C 14 davs '
| Semi-uolatile Qrgamics 10 g8 1L 8 GM  25LA  |Gwl4C ) d%i’ Wt et
: ikl extradtion
| FPTKPamction 1 10gs L cz 4M None 40 ys intil amalysis
TAP Extractiai 100 gme 2 oz AM None 14 days
|
L b 21
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" Table 6.1 (continued)
page 4 -of 4

Storaqe Contalners.

AGJ Anber Glass Juq -
AWM Amber Wide Mouth

BR . Boston Round- _

CWM Clear Glass Wide Mouth
GV Glass Vial :
HDPE High Density Polyethylene

It should be noted that this table is to be used only' as a
guideline, and that the requirements for preservation, storage and
holding times may vary per protocol individual method and/cr
regulatory requirements.

22
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7. SAMPLE CUSTODY PROCEDURES

Recra’s chain-of-custody procedures are based upon the National
Environmental Information Center (NEIC) policies and procedures (EPA-
330/9-78-001-R). A full-time sample custodian is assigned the

responsibility of sample control for the laboratory. It is the
responsibility of the sample custodian to receive all incoming samples
at the laboratory. Once received, the custodian insures that all

samples are received in good condition (i.e., unbroken, cooled, etc.),
that the associated paperwork, such as chain-of-custody sheets are
completed and signs the chain-of-custody forms (Figure 7-1). The
custodian will also insure that the samples are appropriately

subsampled and preserved properly for the specific parameters of

‘interest, consistent with the applicable program or protocols.if such

splitting and preservation procedures were not previously
accomplished. Documentation is maintained for all inter- and intra-
laboratory sample tracking by the laboratory sample custodian. If
samples are received after the custodian has finished his work shift,
designated second or third shift personnel will inspect and take

possession of samples, and sign the chain-of-custody forms.

The sample custodian will then place the samples into secure, limited

access storége (refrigerated storage if required).

Consistent with the analyses requested on the chain-of-custody form or
other documentation, analyses by laboratory analysts will begin in
accordance with the appropriate methodologies. -Samples are removed
from storage only after internal chain-of-custody sign-out procedures

are followed.

23
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All remaining sample (and empty sample bottles when the available
volume is consumed by the analysis) are returned to secure and limited
access storage. Upon completion of the entire analytical work effort,
samples are ultimately disposed of by the sample custodian. The
length of time that samples are held is thirty (30) days after reports
are submitted to the client, or a period of time consistent with
specific contract terms and conditions. Whenever possible, samples of
a hazardous nature or the remaining sample(s) are returned to the

client or the clients designee.

Sample or sample bottle disposél only occurs upon approval of the
Laboratory Director. All empty sample bottles are disposed of as non-
hazardous solid waste consistent with sample exclusion and empty
container provisions of RCRA. All liquid and solid samples requiring
disposal are reviewed prior to authorization for disposal. If the
samples are hazardous by characteristic (reactive, corrosive,
ignitable or toxic) or are a TSCA/PCB waste, appropriate controlled
disposal is accomplished. Recra is a permitted generafor of hazardous
wastes and has disposal contracts with all necessary types of
subtitle-C TSDF facilities. Full documentation of each step of the
disposal process, consistent with the requirements of RCRA, are

monitored by Recra’s Environmental Health and Safety Officer.

For other non-characteristically hazardous or non-TSCA materials,
Recra will review the available analytical results for the samples in
gquestion and dependent on the presence of and concentration of

hazardous constituents will either dispose of materials as hazardous

.wastes, or exercise its options to dispose of the materials as non-

hazardous waste based upon the laboratory sample exclusion provisions
f RCRA. '

24
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CHAIN OF CUSTODY RECORD
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8. CALIBRATION PROCEDURES AND FREQUENCY

Paramount to successful analysis of environmental samples is
standardization, in one form or another, of all of the materials and

equipment used in completion of the analysis.

Ccritical to the standardization process is the use of materials of
known purity and quality, and the traceability of standard solutions
and reagents used in the testing procedures and protocols. Reéra
carefully monitors the use of all laboratory materials including

solutions, standards and reagents through well-documented procedures.

All solid chemicals and acids/bases used by Recra are reagent grade or
better. All gases are high purity or better. All standards or
standard solutions are obtained from the U.S. Environmental Protection
Agency or from reliable commercial sources. All Standard Reference
Materials or Performance Evaluation Materials are obtained from the
National Institution of Standards and Technology (formerly National

Bureau of Standards) or reliable commercial sources.

All materials including standards or standard solutions are logged
upon receipt, and are identified by material name, lot number, purity
and/or concentratibn, supplier, receipt/preparation date,
recipient/preparers name, expiration date and all other pertinent
information. All primary standards are traceable to their source of
generation and to certification of purity and solution concentrations

provided by the manufacturer.

3
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Standards or standard solutions are validated prior to use. This
validation may take the form of supplier certifications. This
validation may also be restandardization for acids or bases, response
factor comparison, standard curve response, or comparison to other
standards made at a different time or by a different analyst. All
standards and standard materials are routinely checked for signs of
deterioration including unusual volume changes (solvent loss),
discoloration, formation of precipitates, changes in analyte response
or simply age. All standards and standard solutions are properly
stored and handled, and are labelled with all appropriate information
including compound/sclution name, concentration, solvent, expiration

date, preparation date and initials of preparer.

All solvent materials or materials used as a part of a given procedure
are also checked. Each new lot of solvent is analyzed to insure the
absence of interfering constituents. Reagent and method blanks are
routinely analyzed to prdtect against laboratory based contamination

of the samples.

Analytical instrumentation available at Recra’s facilities includes a
wide variety of equipment. Table 8-1 illustrates some of the primary

instrumentation and equipment at the Recra facilities.

Each laboratory employs computer software for the generation of
analytical data. Our GC/MS systems use Finnigan Formaster to reduce
the data and for the generation of report forms. The GC
instrumentation also utilizes the Formaster software plus Nelson
Turbochrome. Ward software has been installed for the metals
department, and water quality data requires manual entry into a data

base system.
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Instruments are calibrated in order to assure that they are operating
correctly and that method reqﬁired criteria. can be met. Each
instrument is calibrated with standard solutions appropriate to the
type of instrument and the method being performed. System responses
for midpoint standards are recorded in a standards response log. To
a large extent, calibration considerations such as frequency of
calibration or re-calibration, linear ranges, minimum concentrations,
and use of specific selected constituents are determined by the
manufacturer, the analytical method, or by contractual requirements.

Since calibration procedures and frequencies vary by type of
instrumentation system, (GC/MS, GC, atomic absorption spectro-
photometer, and inductively coupled plasma spectrometer), each are

addressed individually in the following paragraphs.

Gas Chromatograph/Mass Spectrometer/Data System (GC/MS/DS)

The mass spectrometer (MS) is tuned prior to each analytical event and
verified after twelve hours of continuous operation, or consistent
with the method being performed. The tuning is accomplished using
DFTPP or BFB (as appropriate) according to EPA procedures. The tuning

and mass calibration/ion abundance criteria are maint