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ADDENDUM



Addendum #1

June 10, 1992
for
Work Plan: Drip Pad Design & Excavation
Penta Wood Products, Inc.

A report entitled "Work Plan: Drip Pad Design and Excavation, Penta Wood Products, Inc.,
DAHL, May 14, 1992" was issued to the WDNR for approval and review. On May 26,
1992, the WDNR addressed a letter to DAHL with comments and questions concerning
the contents of the report. This final revision of the report addresses those comments
in the order they were discussed in the WDNR letter. A copy of the WDNR letter is
included in this Addendum.

1)

2)

3)

4)

5)

6)

Clean fill required to replace impacted soils to be excavated from beneath the
presently existing drip tracks, will be brought from off site.

This comment is no longer applicable since analysis for metals in soils was to be
performed on fill material taken from on site. As indicated above, soils will be
brought in from off site.

The Federal drip pad design standards require provisions for run-on control,
however, from discussion with Mr. Regie Chetham, EPA Federal Facility
Enforcement [(202) 260-4641] and Mr. John Dombrowski, EPA Facility
Enforcement [(202) 260-7834], the design standards do not include provisions for
infiltration, and in their professional oppinion, they would not utilize infiltration
to reduce run on. After discussion with the Wisconsin Department of Natural
Resources and Penta Wood, the run-on prevention culvert designed to pass
through the segregation membrane has been eliminated from the drip pad design.
Instead, the area along the southern edge of the drip pad will be graded to direct
drainage around the drip pad and to the west.

Section 4.0, Paragraph 3, Sentences 6 and 7 should read: Upon completion of
excavation, the suspected clean soils stockpile will be sampled to confirm the
absence of PCP and #2 fuel oil. One composite sample will be collected for every
100 cubic yards of stockpiled soils. Each composite sample will consist of 5 grab
samples collected in a pre-determined grid pattern from a depth of 6 inches below
the stockpile surface.

Section 4.0, Paragraph 7, Sentence 2 should read: Any soils containing detectable
concentrations of PCP, or concentrations of volatile organic compounds above the
background level of the field instrument, will be considered to be impacted, as
per DNR guidelines.

Section 4.0, Paragraph 8, Sentence 2 should read: Samples will be collected for
laboratory analysis every 10 feet along the basin floor and sidewalls. :

Section 5.0, Paragraph 7, Sentence 2 should read: Soils will be analyzed for PCP
by EPA Method 8250.



MO State  of Wisconsin  \ DEPARTMENT OF NATURAL RESOURCES

Northwest District Headquarters P.O. Box 309
STH 70 West & First Street

May 26, 1992 Spooner, Wisconsin 54801
TELEPHONE 715-635-2101

TELEFAX 7156354105

File Ref: EPA ID# WID006176945
807050310

Linda R. Schorr - Project Manager
Dahl and Assaciates, Inc.

4390 McMenemy Road

Saint Paul, Minnesota 55127

Dear Ms. Schorr:

On behalf of the Wisconsin Department of Natural Resources - Northwest District | have had a chance to
review the proposed *Work Plan - Drip Pad Design and Excavation* submittal for the pentachlorophenol drip
track at Penta Wood Products, Inc. The proposed work plan was received by the Department on May 15,
1992 and was reviewed by district hydrogeologist Jamie Dunn and me.

The Department has a number of questions and comments regarding the submittal which are summarized

below:

1).

2).

3).

In section 3.1, paragraph 3, Dahl and Associates propose to locate clean fill on the Penta Wood
Products property to backfill the drip track excavation. To ensure clean soil, it is proposed to collect
1 composite soil sample for every 100 by 100 foot area soil is removed. The one composite sample
shall be made up from 10 soil core samples.

The Department feels the number of 100 by 100 foot areas that are "clean® at the Penta Wood
Products site will be fairly limited. We recommend that at least two composite samples be collected
for each 10,000 sq. ft. area. If the area is clean, then the compositing of samples shall be
conducted for every 2.5 feet in depth that soil is removed. The submittal makes no mention on how
the 10 soil core sample locations will be determined. Will they be determined on a random basis
before excavation, or by a grid pattern?

Section 3.1, paragraph 3, final sentence states that excavation will commence upon laboratory
confirmation that the metals concentrations are above background. We assume that you meant to
mean at or below background concentrations for metals.

Dahl and Associates has designed a surface water drainage system to assist the drainage of the
soils to the south of the drip track. The Department wonders why such a drainage plan is proposed
considering the surface soils have high infiltration rates and puddling/ponding of precipitation is rare.
We are also concerned about the plan to route the surface water drain through the excavation, and
conceivably through the contaminated soil barrier membrane that may have to be installed. The
Department understands the need to penetrate the barrier membrane with the roof structure support
columns, but the surface drainage system is an added option that does not need to penetrate the
membrane. Wisconsin Department of Natural Resources suggests eliminating the idea of the.
drainage system, or if absolutely needed, the drainage system shall be installed in a manner that
does not impact the proposed drip track pad design.



4,

5).

6).

7).

In the discussion on excavated soils (section 4.0, paragraph 3) the plan is vague on sampling of the
suspected clean soil stockpiles. It mentions that the samples will be collected at least 6 inches
below the stockpile surface, but has no mention of sampling frequency or technique. We feel that
one composite sample per 100 cubic yards of suspected clean soil is representative. The
composite sample should be derived from 5 grab samples taken within the 100 cubic yards. The
grab samples should be taken from a pre-determined grid pattern from within the stockpiles.

In section 4.0, paragraph 7, Dahl and Associates suggests that “any soils containing detectable
concentrations of volatile compounds or PCP above background levels will be considered to be
impacted". Since pentachiorophenol is not a naturally occurring compound, the Department
considers any detect of pentachlorophenol in the soil to mean the soils are impacted and must be
handled properly as a listed hazardous waste.

In the discussion on sampling at the extent of excavation (section 4.0, paragraph 8) the sampling
frequency is suggested as once every 20 feet on the sides and at the bottom of excavation. As the
native soils at Penta Wood Products are so permeable and no known contamination plumes are
identified in previous investigations of the drip track area, the Depanment requests that one sample
every 10 feet be collected at the extent of excavation.

Final comment relates to section 5.0, paragraph 7, where EPA Method 8040 is suggested as the
appropriate sampling analysis technique for the soil samples. The Department requests that all soil
samples collected for laboratory analysis be analyzed for pentachlorophenol using EPA Method
8250. _

If you would like to discuss the comments or suggested changes as outlined above you can contact me at
715/635-4065. If the changes suggested above are approvable by Dahl and Associates and Penta Wood
Products, Inc., please add the amendments to the proposed plan and send an additional 3 copies of this
report to the Wisconsin Department of Natural Resources at the address at the top of this correspondence.

Sincerely,

Dave Kafura

Hazardous Waste Specialist
Solid Waste Program

ccC:

Jamie Dunn - Spooner
Hazardous Waste Section - SW/3
Mick Michaelsen - Spooner

Pete Flaherty - LC/5

Lorriane Stoltzfus - DOJ

Vern Lundequam - PWP



CONTENTS
SECTIONS
LOINTRODUCTION ... e e e e 1
20BACKGROUND . . ... e e e e e 1
3.0 DESIGN AND SPECIFICATIONSOFDRIPPAD .. .......... ... ... ... 2
3.1 Drip Pad Design and Installation .. ............................ 3
3.2 Installation Inspection and Certification .. ....................... 5
3.3 Operation and Maintenance of DripPad ........................ S
4.0 EXCAVATION OF IMPACTED SOILS . . . ... ... .o 5
5.0 METHODOLOGIES . ...\t itttiiieite it e 8
6.0 QUALITY ASSURANCE/QUALITY CONTROL ....................... 9
6.1 Project Management ............ ... ... . i 9
6.2 Personal Protection and Safety . . ................. ... ... .. ..., 10
APPENDICES
APPENDIX A - Background

APPENDIX B - Design Drawings and Engineering Specifications
APPENDIX C - Engineering Calculations
APPENDIX D - Manufacturer’s Literature



VEWI3180
PAGE #1

1.0 INTRODUCTION

Dahl & Associates, Inc. (DAHL) was retained by Mr. Vern Lundequam, Penta Wood
Products, Inc. (PWP), to provide the design, specifications and certification of a wood
treatment drip pad, in accordance with Environmental Protection Agency (EPA)
Regulation 40 CFR Part 264, Subpart W, as required by the Wisconsin Department of
Natural Resources (WDNR). The implementation of this design is required to bring
the PWP wood treatment facility into compliance with the EPA regulations for drip
pads. In addition, this document provides a work plan for the excavation, and
sampling of impacted soils beneath the presently-existing drip tracks at the PWP site,
as required by the WDNR.

2.0 BACKGROUND

The PWP wood treating facility is located at 8682 State Road 70, Siren, Wisconsin.
Since the mid-1950’s, the PWP facility has pressure treated wooden posts and poles
with a wood preservative solution containing pentachlorophenol (PCP) and #2 fuel
oil. After the wood is treated in a pressure cylinder, the treated wood is rolled onto
drip tracks prior to storage. Originally, treated wood was allowed to drip directly
onto the ground surface. Presently, plastic liners are in place between the tracks to
collect residual wood treating fluid.

The wood-treating solution used at the PWP facility has, throughout the site’s history,
contained PCP. Since 1975, Chemonite, a water-soluble arsenate and copper II oxide
salt solution, has also been used at a separate treatment cylinder. Material Safety
Data Sheets (MSDS) for PCP are provided in Appendix A.

Previous environmental investigations on the site have been conducted by Conestoga-
Rovers Associates, Inc. (CRA). Documentation of these investigations can be found
in the following reports:

1) Scope of Work, Penta Wood Products, Inc., Siren, Wisconsin, CRA, August
1987.

2) Site Evaluation, Penta Wood Products, Inc., Siren, Wisconsin, CRA, July 1988.

3) Site Evaluation - Phase II Penta Wood Products, Inc., Siren, Wisconsin, CRA,
October 1989.

4) Remedial Investigation and Corrective Action Plan, Penta Wood Products, Inc.,
Siren, Wisconsin, CRA, March 10, 1992.

These investigations identified previous releases of PCP-containing wood treating
solution, potential PCP source areas on site, and actual PCP soil and ground-water
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impact. CRA proposed corrective action design options; these designs have not been
implemented as of the time of this work plan.

EPA regulations required that new wood treating drip pads be in place at wood
treating facilities by May 6, 1992. In response to the passage of that date without the
certification of a new drip pad on site, the State of Wisconsin, Burnett County Circuit
Court issued an interim stipulation and preliminary injunction against PWP, stating
among other stipulations, that a work plan must be prepared and submitted to the
WDNR for approval and that certification of the drip pad must be made within 60
days of the approval date or the date when the WDNR has been notified that all
required permits have been obtained. This work plan has been prepared to address
the state-issued stipulations to carry out the design, specifications, certification of
installation as per 40 CFR Part 264 Subpart W, and the excavation of PCP-impacted
soils directly under and adjacent to the area where the new drip pad is to be
installed.

A copy of the final Interim Stipulation and Preliminary Injunction, Case No. 91-CV-79
is included in Appendix A. PWP will execute of this design and work plan within 10
days of WDNR approval or within 10 days after informing the WDNR in writing that
all necessary local permits have been obtain, or have determined that none are
required. PWP will complete the installation of the drip pad within 60 days after
informing the WDNR in writing that all necessary local permits have been obtain, or
have determined that none are required.

3.0 DESIGN AND SPECIFICATIONS OF DRIP PAD

The following drip pad design and specifications proposed by DAHL have been
based on 40 CFR Part 264 Subpart W. Details of the drip pad design and material
specifications, including design drawings, are submitted in Appendix B. Engineering
calculations used in the drip pad design are provided in Appendix C. -
Manufacturer’s literature is provide for some components in Appendix D.

All ordering of construction materials, permitting, equipment, surveying and labor
required for the excavation, backfilling, manufacture and installation of the drip pad
design will be provided by PWP.

3.1 Drip Pad Design and Installation

The present drip tracks leading from the treatment cylinder will be removed.
Excavation of impacted soils beneath this area will follow the excavation work plan
outlined in Section 4.0 of this document. As required, additional excavation beneath

’
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the area of the proposed drip pad will be conducted for the installation of a
secondary containment and leak detection liner which will underlay the entire drip
pad area. Excavation, required for grading and impacted soil removal, will follow
the work plan outlined in Section 4.0 of this document. The area will be excavated
and sloped prior to liner installation at a grade of 1.0 percent.

If backfilling is required following the excavation of impacted soils to bring the
excavated area up to the specified elevation for installation of the secondary
containment liner, a separation membrane will be installed, if required, and the
excavation will be backfilled as specified in Section 4.0.

Clean fill will be used for any backfilling related to this design and work plan. If
clean fill is taken from any developed area of the PWP property, the fill material
must be shown to contain non-detectable concentrations of any of the potential
hazardous materials used on site. To ensure the cleanliness of the soils, one
composite soil sample will be collected of every 100 by 100 foot area from which fill
is to be taken and analyzed for PCP, diesel range organics (DRO), arsenic, copper and
zinc. Each composite sample will consist of 10 soil cores collected at a depth of 0.5 to
1.5 feet below the ground surface within the 100 by 100 foot area. Soil cores will be
field-screened for the presence of volatile organic compounds using a flame
ionization detector (FID). If no volatile organic compounds are detected by field-
screening, individual core samples will be combined and mixed in the field and a
representative sample of the composite will be submitted to an analytical laboratory.
Upon receiving confirmation from the laboratory that the parameters tested for are
non-detectable for PCP and DRO, or above background concentrations for metals,
excavation of the clean fill material will commence.

The secondary containment liner will consist of Permalon X-210, or equivalent
synthetic, multi-layered, alloyed high-density polyethylene membrane (see Appendix
B for specifications and Appendix D for manufacturer’s literature). The secondary
containment liner will underlay the entire primary collection system. The surface on
which the liner will rest will not contain any sharp rocks, rocks larger than 1/4-inch
diameter, roots or other protrusions. Liner sections will be field-connected and
sealed using manufacturer-supplied "fab tape” and pressure-sensitive tape.

The secondary containment system will be sloped along its length to provide gravity
drainage toward a common monitoring point. The cross-section of the floor of the
secondary containment will be sloped toward its center line. A typical cross-section
of the drip pad is illustrated in Figures 7 through 9.

A 4-inch diameter PVC slotted drain will run along the center of the floor of the

secondary containment and will connect to a monitoring and collection point at the
downgradient extent of the secondary containment system. The PVC drain will be
wrapped in geotextile material to impede the accumulation of silt in the pipe. The
drain will rest on top of a 2-inch medium sand cushion. Backfill around the drain
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will be 1/4-inch pea rock. Pea rock will then be covered with geotextile material.
The remainder of the liner will be backfilled and adequately compacted with medium
sand in 6-inch lifts. Untreated oak ties will be placed over the secondary
containment area and drip pad collection pans installed.

Drip pad collection pans will be constructed of 1/4 inch thick, low-carbon, mild steel
plate. The steel plate will be cold formed along the length of the pan to provide a
curb/berm, continuous with the structure of the pan, for the containment of liquids.
Individual sections of the drip pan will be welded together in the field. Field welds -
will be fully-penetrating to provide an impermeable and continuous collection pan.

Upon completion of the construction of the drip pan, drip pad rails will be welded to
the collection pans. Drip pad rails will be welded to the drip pad using 1/4-inch by

1-inch long fillet welds, every 12 inches on centers, on both sides of each rail. Welds
on opposite sides of rail will be staggered. Care shall be taken during welding of the
rails to the pad to prevent excessive heat expansion.

The drip pad will be sloped, following the alignment of the secondary containment
system, at a grade of 0.50 percent, to free-drain drippage, rain or other liquids to the
existing sump. The graded areas will be surveyed to maintain design-specified
slopes.

The drip pad has been designed to accommodate a roof structure for protection from
precipitation (see Figures 4 and 5). The structure will be designed by an architect
and installed prior to certification of the drip pad by a Professional Engineer. DAHL
has provided a list of design specifications to the architect which are required by the
Federal Regulations. Based on a roof height of 18 feet, the roof structure must extend
17.8 inches beyond the edges of the collection pan, providing complete protection
from rainfall events between vertical and 4 degrees, 40 minutes from vertical.

Based upon a telephone conversation with the National Weather Service, Technical
Paper 40 specifies the 24-hour, 25-year rain fall event as 4.5 inches and the one hour,
25-year rain fall event as 2.2 inches. The drainage area around the drip pad will be
graded to divert run-off generated by these 25-year storm events away from the drip
pad (see Figure 10). Drainage from the low area south of the drip pad will be routed
under the drip pad through a 12-inch diameter corrugated metal pipe, installed at a
grade of 0.5 percent (see Figure 8).

3.2 Installation Inspection and Certification

Inspection of excavation, backfilling and construction related to the installation of the °

drip pad will be performed by DAHL construction services personnel, under the
direct supervision of a DAHL Wisconsin-registered Professional Engineer (P.E.).
Final inspection of the drip pad will be performed by, or under the direct supervision
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of, a DAHL Wisconsin-registered Professional Engineer. Throughout construction of
the drip pad, the inspector will prepare a list of discrepancies which must be
corrected prior to certification. Upon completion of all work, including correction of
discrepancies, the drip pans and rails may be installed. Final inspection and
certification for design and acceptability for use will be made upon completion of rail
installation.

3.3 Operation and Maintenance of Drip Pad

The drip pad described above has been designed to collect, drain and convey liquid
resulting from the holding of treated wood prior to storage and transport. It will be
the responsibility of PWP to operate, maintain and repair the drip pad as necessary
to prevent releases of wood treating fluids. Proper operation of the drip pad is to
include the maintenance of records of drip pad cleaning and repair, periodic
inspections by a Wisconsin-registered Professional Engineer, as required by Federal
regulation and any required permits. The drip pad must be operated so that no
overfills from the pad occur, and the drip pad secondary containment features must
be monitored. It is the responsibility of PWP to obtain and update any permits
required by Federal, State or local regulating agencies for the operation of the drip
pad and to report and correct any conditions which may have caused a release,
according to Federal, State or local regulations. This work plan does not address the
closure of the drip pad or other wood-treating operations on site.

4.0 EXCAVATION OF IMPACTED SOILS

The excavation proposed in this work plan addresses only those soils located beneath
the present drip track area, including the main track and the spur. DAHL
understands that PWP has access to excavation equipment and can provide these
construction services. DAHL will provide coordination, consulting and
environmental services related to the excavation, segregation and confirmatory
sampling of the excavation basin for PCP-impacted soils associated with the existing
drip tracks. Excavation of PCP-impacted soils will take place following the removal
of the present drip tracks, and prior to the installation of the proposed drip pad.

DAHL assumes that, PWP, as the General Contractor, has and will adhere to a site
health and safety plan. A DAHL safety officer will prepare a health and safety plan
for DAHL site personnel, pertaining specifically to the site and hazardous materials
expected to be encountered during site work, as required by State and Federal laws.
The DAHL safety officer will provide training for all on-site DAHL personnel
involved with the excavation, either prior to mobilization to the site, or on-site, prior
to any on-site activities. DAHL’s safety officer is responsible for ensuring that all
DAHL personnel comply with the DAHL health and safety plan, or the PWP health
and safety plan if it is the more stringent of the two.

DAHL
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DAHL will supervise the establishment of designated work areas to minimize
additional impact to areas beyond with drip track and to aid in the proper
segregation of soils. An area will be designated for the stockpiling of "clean" soils, as
determined through field screening (field-screening methods are described in Section
5.0). An existing concrete pad located on site will be used for the stockpiling of
"clean” soils. The pad will be covered with Permalon X-150 or equivalent synthetic,
multi-layered, alloyed high-density polyethylene membrane (see Appendix B for
specifications and Appendix D for manufacturer’s literature) prior to stockpiling.
Stockpiled soils will also be covered with Permalon X-150 membrane, or equivalent,
and securely anchored or weighted at the end of each working day. Upon
completion of excavation, samples will be collected for laboratory analysis of PCP
and DRO. Samples will be grab samples, collected from soil at least 6 inches below
the surface of the stockpile. Samples will be handled according to the sampling
methodology presented in Section 5.0. If laboratory analysis indicates that neither
parameter is detectable above minimum method detection limits, the soils will be
considered to be non-hazardous and can be used as clean fill anywhere on site.

A loading area will be established for temporary stockpiling and loading of impacted
soil. The approximate location and dimensions of the loading area are shown on
Figure 2. This area will be graded and covered with Permalon X-150 or equivalent
synthetic, multi-layered, alloyed high-density polyethylene membrane. A 6-inch layer
of sand will be laid over the polyethylene membrane to protect the work area.
Impacted soils will be properly containerized for storage or transportation. Upon
completion of excavation, the sand layer and the polyethylene membrane from the
loading area will be containerized as per excavated impacted soils.

A work area for sample analysis will be established, where all samples will be taken
immediately for preparation, field analysis and packing. This area will be isolated
and up-wind from the drip pad work area in order to minimize contamination of
samples during sample preparation and analysis.

Excavated soils will be segregated by a DAHL geologist/environmental scientist in
the field using a flame ionization detector (FID). Samples will be collected for field
analysis by FID every 10 cubic yards until the extent of excavation required for the
installation of the secondary containment has been achieved. If volatile organic
compounds are detectable in soils at that depth, excavation will continue until either
the practical extent of the excavation equipment is reached at 12 feet below grade, or
until volatile organic compounds are not detectable. At the depth at which volatile
organic compounds are not detectable, field screening will continue by use of a PCP-
specific immuno-assay (refer to Section 5.0 and Appendix D for methodologies of

PCP field-screening). PCP samples will be collected every 20 feet along the bottom of

the trench. At sample locations where no PCP is detected by field-screening,
excavation will not continue. At sample locations where PCP is detected by field-
screening, excavation will extend the depth of the basin by two feet. At that depth,
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PCP field-screening samples will be collected again. This process will continue until
either no PCP is detected by field-screening or a depth of 12 feet is reached.

Methodologies for field-screening of soils are presented in Section 5.0. Any soils
containing detectable concentrations of volatile compounds or PCP above background
levels will be considered to be impacted, as per DNR guidelines. Soils which do not
contain detectable concentrations of volatile compounds or PCP will be segregated as
“clean” and stockpiled as described above.

When the extent of the excavation has been reached, samples of the excavation floor
and sidewalls will be collected for laboratory analysis of DRO and PCP to confirm
parameter levels. Samples will be collected for laboratory analysis every 20 feet
along the basin floor and sidewalls. If backfilling is to begin prior to receiving the
results of laboratory analyses, or if volatile organic compounds or PCP were
detectable at the final extent of excavation, a segregation membrane will be installed
to minimize migration of contamination to backfilled soil, and backfilling and
installation of the secondary containment and leakage detection system and drip pad
will proceed. If confirmatory laboratory samples are received prior to backfilling,
and parameters tested for where shown to be non-detectable, backfilling will proceed
without the installation of the segregation membrane.

Soils will be excavated adjacent to the existing drip tracks to a distance of two feet
beyond the edge of the drip tracks, or to the extent required to maintain a 1:1 slope,
as per Occupational Safety and Health Administration (OSHA) Regulations 29 CFR
1926.652, Table P-1, which ever is less (see Figures 2 and 3). Soil along the existing
building and sump will be excavated to maintain a 1:1 slope, required to prevent
structural damage to the existing structures.

Confirmatory laboratory samples of the excavation floor and sidewalls will be
collected at each end of the excavation and every 20 feet along the length the basin.
Samples will be grab samples collected from at least 6 inches below the excavation
surface.

If a segregation membrane is required to be installed to prevent back-contamination
from impacted soils left in place at the extent of the excavation, or if PWP wishes to
proceed with backfilling prior to receiving results of confirmatory laboratory samples,
the membrane will consist of Permalon X-150 or equivalent synthetic, multi-layered,
alloyed high-density polyethylene membrane (see Appendix B for specifications and
Appendix D for manufacturer’s literature). The surface on which the membrane will
rest will not contain any sharp rocks, rocks larger than 1/4-inch diameter, roots or
other protrusions. Membrane sections will be field-connected and sealed using
manufacturer-supplied "fab tape” and pressure-sensitive tape. Backfilling between
the bottom membrane and the secondary containment liner will be compacted in 6-
inch lifts to approximately a 95% modified proctor density. Installation of the
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membrane and backfilling will be observed and inspected by a DAHL Professional
Engineer or under his direct supervision.

5.0 METHODOLOGIES

Soil samples will be field-screened for the presence of volatile organic compounds
(VOCs) using a Foxboro Model 128GC flame-ionization detector (FID) by a DAHL
geologist/environmental scientist, according to the WDNR guidance document -
entitled "Attachment 2, Field Instrument Techniques".

The calibration of the FID will be checked each day prior to use, and at least once per
day, according to the manufacturer’s instructions, using methane. Soil jars will be
filled 1/2 to 3/4 full, sealed using heavy-gauge aluminum foil or Teflon-sealed lids.
Samples will agitated at least 3 seconds. Samples will be allowed to equilibrate away
from direct sunlight. Analysis will be conducted and the results will be recorded,
along with relevant ambient and instrument conditions, soil characteristics, including
relative soil moisture content, noticeable odor or instrument "quenching".

Samples collected for the field-screening of PCP by a DAHL geologist/environmental
scientist will be analyzed utilizing an Ensys, Inc. Penta Risc-Test PCP-specific
immuno-assay. Manufacturer-provided literature concerning this test is included in
Appendix D. Samples will be collected and analyzed according to manufacturer’s
instructions. Analysis will be conducted and the results will be recorded, along with
relevant ambient and instrument conditions and soil characteristics.

Soils samples selected for submission to an analytical laboratory will not be soils used
for field screening, and will be split samples collected from the same sampling point
as the corresponding field screening sample. Samples will be collected in glass
containers provided by the Wisconsin-certified laboratory. Containers will have
Teflon or equivalent lined caps, and will be filled so that no headspace remains.

Samples will be sealed and labeled immediately following collection. Samples will be
chilled during transport. Chain-of-Custody reports will be completed by those
persons responsible for the samples. Samples will be analyzed within the maximum
holding time. Temperature blanks will be included in each transport cooler.

One field blank will be submitted for laboratory analysis for every 10 samples
submitted.

Soil samples will be analyzed for the presence of #2 fuel oil as Diesel Range Organics

(DRO), according to WDNR 1992 guidelines. Soil samples will be analyzed for PCP
by EPA Method 8040. One duplicate sample for PCP will be analyzed for every 10
samples submitted per WDNR quality control guidelines.
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6.0 QUALITY ASSURANCE/QUALITY CONTROL
6.1 Project Management

Responsibility for each project rests with the project manager who receives technical
support from field personnel as well as staff engineers and scientists. All data
collected by field technicians or project geologist will be reviewed for accuracy by the
project manager and the project director. Figures will be checked at least three times,
both manually and with a computer and entered into a data base.

All report drafts will be reviewed by a project director before the final draft is
prepared for client review and comment. Reports will be sent to regulatory agencies
only after the client has approved the final editions and all text, tables, graphs, maps,
and diagrams have been meticulously proof-read and the client requests that the
reports be sent. -

6.2 Personal Protection and Safety

In accordance with the Employee Right-To-Know Act, Dahl & Associates, Inc. ensures
that its employees are made aware of the dangers associated with hazardous
substances and harmful physical agents that they may be exposed to in the
workplace. This involves an evaluation of the workplace (or sites where DAHL
employees may be assigned), written information and employee training provided on
the substances and agents to which employees may be exposed, and proper personal
protective equipment to eliminate the risk of exposure in the work place.

A 40 hour training course in accordance with the guidelines set forth in OSHA CFR
1910.120 is provided for all DAHL employees exposed to uncontrolled hazards in the
work place. This includes all field work associated with environmental investigations
and remedial activities at sites, persons conducting facility inspections and
performing sampling and analyses.

DAHL




The design and specifications contained in this work plan represent DAHL's
professional opinions and are based on accepted practices and documented industry
standards. Services to be performed on this project will be conducted in a manner
consistent with standards of care practiced by members of this profession in this area,
under similar time and budget restraints. Beyond this, no warranty is expressed or

implied.

This report is submitted by:

DAHL & ASSOCIATES, INC.

Linda R. Schorr -
Project Manager
Hydrogeologist

Rodney M. Jasmer
Director - Environmental Services
Hydrogeologist

W4

7 E

Marlk/A. Johnson, P.E.
Senior Engineer

G [\’91“\'2-—

Date

6l1afaa

Date
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Date



APPENDIX A

BACKGROUND INFORMATION

40 CFR Part 264 Subpart W
Draft Interim Stipulation and Preliminary Injunctio
Material Safety Data Sheets ‘
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(31.For tha berfod lnmediately [(of-
lowing completion of the: trial burn,’
and only for the miniinum pertod suf-
ficient to allow sample snalysis, data
comnputaticn. and sulmission of the
trial durh resuits by the appileant, and
review of the trial burn resuits and
modification of the facility permit by
the Regional Administrator, the oper-
ating requirsments must: be those
mast ltkely 0 cnsure compliance with
the performance  siandards  of
§ 204.343, based on the Regional. Ad-
m(ulct.mt.m 3 engineering judgemaent.

(4) For the remaining duratlon of
the permit. the operating require.
monts mugt be those demonstrated, in
& trial butii or by alternative data
specifled in § 270.19(c) of this Chapter, is
sufllcient to ansure compliance with the
perfonwsnce standards of § 284.333.  ©

(Approvud Ly the Ofice of Manage.’
ment and Budgat under control number
2050-0002}

g ”54.818 Opemtlns_ requlremenu.

. (a) An (neinerator must be oper&ted
Ln accordance with ogerating require.

~menta specified .in- the permit. These
will be specified on n case-by-cade basis -

45 those demonstrated (in a trial burn
or in altsrnative data as speciflad in
§ 264.344(1) and included with Part B
of a facility’s permit.application) to be |

aufficient tc comply with'the oerform _

ance standards of § 264.343..

(b) Each' set’ of “operating rcqulra-
ments will‘specify the compaaition of

the wasta ‘feed’ (Incliiding acceptable.:

varfations In the physical or chemloal
propertias.of the wagte feed which will.
not afiasct co.apllance with the per.

formance requirement. of | 284 .343) o -
which” the . operating requirements
apply: For sach such waste feed, the *

permit will specify ‘acceptable operat-
g;:! imits mcludmz thé 'bllowinx con-,
ons:.. ‘.-

* {1) Carhon monoxide (CO) leve! m.'

the stack exhaust gas:”
-(2) Wasta'feed rate; - ' G oeoat
" (3} Combustion umpenturc.' A
(4) An sppropricte indu:awr cf com-

1.1

{8) Allowable va.r!aticn.é n lncinera—

'bor systern design or ooemtxrz proce.
: dures; and .

(8) Sueh’ other ope—atme requirgv

. ments 23 arg. necessary to ensure that-

the per{ormance standasds

of
§ 204.343 ato met, ’

() Curlug start-up and shut-down of
an  incnerator, hezardous  waswe
(excent wastds exemoted in accord-
ance with § 264.340) must 3ot be fed
{nto the incinerator unless the [neiner-
ator {3 operating within the conditions
of aporation (lemparature, air feed

_rate, 8te.) specified In the permit.

(@) Fugitive emissions from the com-
bustion zone must be contrailad by:

(1) Keeping the combustion zone to-
tally aealed against 'uqit.lve ensisslona:
or

N ¥3) wuma(nlnw a comhustion ..one
presgure lower than atmospheric pres-
sure; or .

(3 An alternate means of sontrol
demonsirated (with Parl B. of the
permit application) to provide fugitive
emissions control equivalent to main-
tensance 0f culnbustion zone pressure
Jower than atmospherio prossurs. -

(e} An {ncineralor must be Operated
with 2 funciloning system 0 automati-
cally cut off waste feed to the:nciner.
ator When operating conditions devl.
ate {rom limits established undar. Pm'
graph (8) of this Sgetion.

(£} An incinerstor, must ceue oper-

at{od when changes {n wasts feed, In. !

dooruler design, or eperating sopdi-
tions exceed. limits desimat.cd tn ‘its
permit. ) o

(Approved by Lhe omct of angemem
snd Budict \mdcr conu'ol number 2080~ .
00021 . . :

3 284 346 {Renontdl

¥ ] 284.347 Muniwrlng and lmpecdonz.

“(a). Thc owner or operator-musit con.
duc a5 -8 minimum, Whe:following .

1.
'

.momwrmg while incinerating hezard.

ous wgate: .. LT | 12

(1) Combumon tempomturo. waste
feed rate, and the indicator of comhus-
tidn gas velocity specifled (n the facill.
Ly permit must be monttomd on a con-
tinuQus basis,

+(2).CO must be monucred on 2 ¢on-
“inuous buil at a point in the {nciner-.
‘Ator dowtstream -of the combustion
zone.and prior to rclease t.o the atmos.
phem. ,

(3) .Upon reaquest - by t.he Regional

[ Administrator, sampling -and inalysis

of tho- waste-and . exhaust’ emissions

. must-ba.conducted to verify that the

opersting: requirements ‘established in -

7 the permit- achieve the perfoma.nce.

gu.nda.rcz of § 284.343.

"(b) The inctnerator - md modnted
equipmenr. (pumps. vaives, conveyors.
pipes, etc.) must be subjected to thor-
ough visual {napection, at'lesst daily.
for-leaks, spills, fugitive emissions, and

signa of tampering.

Pusilaned by Tha BUREAU OF NATIONAL APFAIRE, INC.Washington. D.C. 20037

(c) Tite emeraency waste (ge
systern and associatad alarms ﬁsﬁﬁf":fé
tested Rl least weekly to verify gpey.
abilily, uniess the applicant demon.
stratos to the Reglonal Admin{strater
that weekly insvections will unduly ra.
strict or upset aperations and that less
{requent inspeciion will be adequate.
At 'a minimum, operational testing
muat be conducted at least aionthiy.

(d) This monitoring and inapectlon
‘data must be recarded and the records
must be placed (n the operating log re-
quired by 4§ 264.73.

{Aanroved dy the Office of Management

and Budget undsr control number 2050-
000

§0 264.348—264.350 [Reservegdl

$264.351 Closure.

At closure the owner or operator
must remové all hazardoug wssio and
hezardous waate residucs (Including,
‘but not limited to. ash, scrubber
watars, and gcrubber sludges) from the
lncir.erat.or sita.

(Comment.‘ At clogure, ss uwumws. the
aperating perfod. unless the owner aor opers-

" {or oAn demonatrate, in accordance with
§281.84d) of this chaptér, thal the residus

removed from the (ncinerator Is nnt & haz-
‘ardous waste. the owner or operalor bo-
.comes a generator of hazardous waste and
raust manage ¢ i3 accordance with applica.
ble requirements of Parix 263-288 of this
chapter,)

45254.352—284..:69 {Resorved]

ubpart \W—Drip Pads

{Subpan W added by 55 FR 50484, De-
cember 6, 1990; revised by 56 F2 30195,
July. 1, 19911

264.870 Applicability.
" (s8) The rcquirements of this subpart
apply 1o owners and operators of facilities
that use new or existing drip pads-to con-
vey treated wood drippage. precipitation,
and/or surfacs water run-on lo an associ-
_ated collection system. Existing drip pads
are those construcied before December 6,
.1990 and those for which the owner or .
‘operatar hasa do:!gn and has entsred into
binding financial or other sgreements for
construction prior ta Deccmber. 6, 1990,
Al} ather drip. pads arc new drip.pads.

(b) The owner or operater of any drip
pad thad is inside or ynder a siructure that

{890. 264.370(5))

108
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providés srotection fromt procipitation so
that neither runof aor tun-on is gomerat-
ed not subject ta regulation under
§264.573(0) wr 5"(». 373(0), as appro-
priate.

§264.871 Assessnicnt of c.\'nt(ug drip pad
intagrity.

(3) For sach ~.‘u‘lmg dr(p pad as de-
fincd in 1254,570 of this cubpait, the ¢wns
er or oparalor must avaluate the drip pad
and delermine that i1 mees ajl ‘of the
‘requirements of this subpurt, except the

systemns off §284.572(%). No iater than the
effeetive date of (his rule, the owwer or
operztne must obiain wad Xeep on Ale at
the facility 2 written assessment of the
drip pad, reviewed and cerlified by an
independent, qualified registeredt profes-
sional engincer that allests to the results
of the cvaluation. Thy assessment must be
reviewed, updated and recértified annual-
ly untl all upgradcs, repules, or medificas
tfons necussary to achleve compliancs with

‘all of the standards of $264.573 of this
" subpart arc camplete. The evaluation must

document the extent to which the drip pad
mecets each of the design and operating
standards of §264.573 of this subpart, ex-
cept the standards for liners und leak de.
tection systems, specified in §264.573(b)
of this subpart,.and must document the

- sge of the drip pad to the extent pussible,
‘. ta document compliance with paragraph

(b) of this scction.

(b) Thic owner or operator must develap
a written plan for upgrading, repairing,
and modifylng thc drip pad to mcet the
requiremonts of §264.573(b) of -this sub-
part, and submit the plan to the Regional
Adminisiralor no later than 2 years before
the date that all repairs, upgrades, and

-modifications will ‘be complete. ‘This writ-

ten plan must describe ail changes to be
made ta ths drip pad insufficient detail w
document compliance with ail the require-
ments of §263.573 of this- subpart and
must document the ago of the drip pad to

" the extent possible. The plan must be

reviewed and certificd by aa indcpendent

“qualified regisiered professional engincer.
All upgrades, repairs, and niodifications

must be completed In accordance with the

fallowing; - -

(1) For existing drip pads of known and

: .dcoumcn(ablc sge, sll upgrades, repuirs,
"‘und modxf'umons must be eomp!ewd

roquirenients for liners and feak Jdetection -

_drawings.

within two yeurs of the effective date of
this rule. e when the deip has reached 39
yeurs ul age, whivhever cones later,

{2y Fur caisting drip pads for which the
aze caanot b docuinanted, within 8 years
of the effeciive date of this ruls, but if the
age of the fucility is yreater than ¥ yeurs,
all upgrades. rwmrs and wodiflcaiions

wust be cumplercd by the time the fxcitity |

reaches 15 years of age or by two years
after the cective date of this rule, whicas
ever comes later.

(3} 1f the owner or operator Selicves
that the dr:p nad wiil continuc to meet all
of the requirements of §264.573 of this
subpost afier the date upon which il up-
grades, repalrs and modifications must be
cumpleled 95 cstablished under para-
graphs (b){1) and (2) of this ssction, the
owner- or operator may petition the Re- -
gional Administrator for an extension of
the deadline specified in paragraph.(b)(l)
or (2) of this scction. The Regionef Ad-

ministrator will grant the petition for cx- -

tension based on a findlag that the drip
pad mestr all of the requirements of.
§264.573, cxcept that thoso for liners and
lead detection systema spa:iﬂcd “in

+$264,573(b), and that it will continue to

be prutcetive of human heaith and the.
environmenl

(¢) Upon completion of all upgrades, -
ropaire, and modifications, the owner or
aperator must submit 10 the Regicnal Ad-
ministrator or State Director, the ss-built -
drawings for (he drip pad together with'a™
certllication By an indcpendent qualified
reglstered professional enginesr aucstmg
that the drip pad cunfomxs o 3 thc

{d).If the drip pad is found 10 be Icahng
or unflt for use, the ownor or operator
must comply ' with the provisions;” of -
§264, 573(m) -of this subpart .or close thel
drip pad in accordancs with’ 3264.575 of
_this subpart. . -
“§264.572 Design und (mulladou or oew
drip pads. .

Owners and opcraum of deip pads must
ensure that the pads are designed, " in-

of nun—carthen materials, caciuding woud
and non-steucturadly supported asphatic

(2) De sloped 10 (1ccdrain trealed wood
arippage, “ramn and Jther waters, “or tolu-
tions of drippags and weter ur other
wances to the associated collection system;

(3) Mave a curb or buris arqund the
pechneter;

(4) B¢ imperincable, ¢.g., concrete pads
myst be sealed, ¢oated, or covered with an
Impermecakble material such that the antire
surfacs wherc drippage occues of may rua
acruss b capable of containing such drip-
page and mixtures of drippage and pre-
cipitation, materiais, or other wastes while
baing routed W aa associated coflection
system; aand

(5) Be of suficient structural strength
and thickness o preveal fallure due to
physical contaet, climatic conditions, the
stress of dally operations, e.g., variabls
and moving loads such as vehicle trafic,
movement of wood, etc.
= Noto: EPA will genecally consider appli-
cabis standards cstablished by profes-
sional organizations generally recognized
by the industry such as the American
Concrets Tnstitute (ACI) or the American
i Soclaty of Testing Matarlals (AST. M) in
-judging the struotural integrity rcqmr:-

- - ment of thit pardgraph.

- (b) A new drip pad or an existing dnp
pad, :afler the deadline established in
!264.57l(b) of this subpart, must have:

= (1) A synthetic lner installed below the
‘drip pad that Is designed, constructed, and
installed to prevent lcakage [rom the drip
pad into the adjacent subsurface soil or
. groundwater or surface water at any.-time
+.duriag the active fife (including the clo-
sure. period) of the drip pad. The liner
must be constructed of materials that will
provent waste (rom being absorbed into
the lines- and to prevent releascs into the
adjacant subsurface soil or groundwater or
surfacc water during the active llfe of the
facitity. The liner must be:

(i) Construcied of materials that.Bave
appnopriatc chemical propertics and suffi-
cient sirength apd thickness to. preveat

stalled, and operated in accordancs with failure doe to pressure gradients (includ-
“all "of the applicable reimrcmcms of Ing static bead and external hydrogeologic

§§264.573, 264.574 and 264.575 of Lh:s
subpart, .

. §264.573" Design Tand peru(ng
remdremcnu. ‘

() an pads must (1) Bc conxtruc(ed

TR
v

Environmant Reporter

forca) physical.contact with the wasto or
pad lcakagc to which they aro ox-

moed climatle conditions, ths-3ress-of

tallation, and the stress of daily oper-

-cion Gincluding siressos: ﬁ'am vchlcuhr o

LR A
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trafllc an the drip pad);
(1) Pluced upon ¢ (oundation ar bdose
capable of providing support to the liner

and delow the liner 1o prevent failure of
the liner due to scitlcnicnt, compression or
uplift; and

(i#]) Installated 1o cever all surrcunding
carth that wuld cume in contact with the
waste or Jenkuge; und

(2) A leakape detection system: immedi-
atcly abuve the liner ihot is designed.
constructcd, maintained and operated 10
detect leakage from ke drip pad. The
leakagu detection Sysiem must be:

(i) Constructed of materials that are:

(A): Chemically resistant to the wasts
managoed in the drlp pad and the leakage
that might be generated; and
_ (B) Of sufficient strength and thickness
to prevent collapsc under the pressures
cxerted by overlaying matcrisls and by
any equipmeat used at the drip pad:

(1) Designed and operated to function
without clogging through the scheduled
closure of tho drip pad;.and

(Jif) Designad so that it will detect the
fallurs of the drip pad or the presencs of a
release of hazardous waste or accumulated
tiquid at the earliest praoticablc lime.:

.(c) Drip pads must be maintained such
that they remain fres.of cracks, gaps,
corrosion, or other dateriocation that could
cause hazardous waslic o be rulcased from
the drip pad.

Nate: Sec. §264. 573(m) for remedlal
action required ir de(etiorahon or leakags
is detected.

{d) The drip pad and assocn(cd collec-

tfon system must be designed and operated
{0 canvey, drain, and collect lquid .cesults
ing from drippage or precipilation in order
. 1o prevent run-off. )
_(e) Unless. protected by .a struciure,. as
described ia §264.570(h) of this subpart,
the owner .or. gperator must design, con-
stcuct, operate and maintaln a4 ren-oa con-
trol system capable of preventing flow
ontg the drip pad during pesk discharge
from at least s 24-bour, 23-ycar sterm,
unless': the. system. has sufficient excess
capacity. to contain any run-off that mxght
~enter the syaten.

(N Unaless protected by 1 struc.urc or
cover as described in §264.570(b) of. this
subpest, 'the- owner. or-opersior ‘musg de
‘sign, construct, operate and maintain .a

~

R

8_-2-_91

and resistance (0 pressure gradicnis avove -

P—

tun=a(l Managemen: systc tw collect and

control at least thz waler volume resulting

from a 3A~hour, 2S-vear storm.

(g) The drip pad must be cvaluzted 10
desermine that it meets the reyuirements
of puragraphs (a) through () of this see-
tfon and the owner or oporator must ob-
18in a stacement frows an lndependent,
qualified registzred profesvional enginesr
certifying that the drip pad design mests
the .requiremsats of his section.

(h) Drippage and accumulaled prcu‘.’pi-
{ation must be removed from the associat:
od colfection system as nccessary t0 pre-
vent gverflow onto the drip pad.

(i) The drip pad surface must be
cloaned thoroughly at least oncc ecvery
scvea days such that accumulated residucs
of hazardous waste or other materials arc
temoved, using an appropriate and effec.
tive cleaning technique, including but not
limited to, rinsing, washing with doters
gents or other sppropriata “solvents, or
steam cleaning, The owner .or operator

must document the date and time of cach -

cleaning aod the claning proccdurc us:d
in the facility's operating log. -

() Drip pads must be opcmcd and
majntained in a manner o “minimize

. ttacking of hazardous wass or hazardous
wasie constituents off the dnp pad 2s a ..

result of activities by penonnc! or
squipment, . - o T
(k) After being removed from the u'ea(-

ment vessc), trealed wood from pressure

and non-prestute procesres’ must be held

oo the drip pad until drippage has ceased.

The owner or operater must mainuain recr
ords sufficlent (o document that all treat.
ad wood {5 held on the pad [ollowing
trecaument  {n accordance  with this
rcquxrcmem.

(1) Collection and holding unlts assoc{
dted with run-on and run-off . control syse
tems must be emplicd or otherwisc man-
aged as soon at possible after storms to
maintain design capacity. of the system.

(m)_ Throughout the active life of the
drip pad and as specified in the permit, if
the owner or operator detects & condition
that may have caused-or.has caused a
‘release of hazardous waste, the condition

‘mast. be repuirod within -2 reasonably

prompt pericd of time following dlscovery,

in- .accordanes. with  the -

procedures: .
(1) -Upon detzsction of a condition that

following

( Pydiishad Dy Tha ‘“JREAU af ‘IA"OHA‘. ,’\f“ﬂlﬁ" INC Wuhlnnmn D [oN 20@7 )

y
may have esuscd of has caused a releasad

of hagurdous waslc (¢.g., 3pon dutcction of .

Jeukage in the ieak :ciection syslem), Lhe
owner OF aperalnr must:

{i) Bater a record of the discovery in the
facility operating log:

(i) {mmediately remave the portion of
the deip pad affected by the condition
from servics; ~ -

(iif) Dectermine what stegs must be ak-

en 10 repair the deip pud and clean up tny

leakage from below the drip pad. and
cstablish 2 schedule for accomplishing the
repairs:

(iv) Within 24 hours after discovery of
the condition, notifly the Regional Admin.
istrator of the condition and, within 10
worklag days, provide writtea aotice 1o the
Regional Administrator with 2 description
of the steps that will be (aken to repair the
drip pad and clean up any leakage, and
the schedule for accomplishing this work.

{2} The Regional Administrator will re-
vicw the information submitted, make a

‘determination regarding whether ths pad

must be removed from service completely
ar partfatly until repairs and clean up arc
¢omplete and notify the owner or operator
of \be determination and the underlying
rationale In weiting.

clean up,-the owner or operator'must no-
tify the Regional Administrator {n writing
and provide a certification signed by an
independent, qualified registered profes-
sional engine=t, that the repairs and clean

- up have been completed according to the

writien plan submitled in accordance with
paragraph (m)(1)(iv) of this section.

(n) Should a permit be nescssary, the
Regional Adminisirator will specify in the
pezmit il design and operating practices
that arc ncoessary to ensure that the re-
quirements of this scation are satisfied.

(0) The owner or oparator must maine
tain, as pant of the fucility operating log,
documentation of past operating and
waste handling practices. This must in-
clude Identification of preservative formu.
latfons used in the pust, s description of

.dnppag' mapageinent practices, and a de-
_seription of treated wood storage and han.
*dling practices,

§264.574 Inspections.

(a) During construction or installauon,

Jiners and oover systeams (e.3. membrancs,

sheets, of coatings) must be inspacted for

{Soc. 284.5?4(&)]

~s
~

7{3). Upon compicting all repairs and .
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unifarmity, dumage and imperfections (L) 11, after cemoving ar decontaminat- tivn in eace not all contaminated subsails

(¢.8.. holes, cracks, thin spois. or f’omg-x
materiale). lnmodiately wlier construction
or {astallavon. {Inest must be inspcctc.d
ami certifled as mecting ihe requirements
of £264.57) of this tubmr( by an inde-
pendent qualifiad, registered profcmuu;l
angincer. This cartification must be mmisn-
tained »t the facility as psrt of the facllity
opersting record. After installaton, liners
and covers must be inspected o cnsure
- \ight seams and jaints and the ubsonce of
lears, punctures, or blisters.

{b) While a drip pad 18 in uperation, It
must be inspected weeakly und after storms
to detzct cvidenes of any of the [ollowing:

(1) Dcterioration, malfunctions or Im-
proper oporatlan of run-on :nd run-olr
cuntrol systems;-

(2) The.presence of loakage In and
proper furc:xonfng of lcak detecuon
system.

(3) Dewnoratlon or cmckfng of the dnp
pad surface.

Note: See §264. 573(m) for rcmedxal ac-
tlon required if dct:t.nr‘auon ar !e.xlug‘. is
detected.
$264.575 Casure.

(a) At cloture, the owaer or operator
must remove or decontaminate all waste
_ restdues, contaminated ' containment sys-
{em :components (pad, liners, cic.), con-
taminatcd .subsoils, ‘and structures and
equipment contaminsted with weste and
!cal\nge, nnd manage them as haurdauu
waste, o

ing all residucs and making all reasonable
cfTurts to effect removal or decontamina-
tivn of vuntuminated cumpuncnts, subsils,

_siructures, and oquipment as required in

puragruph-(2) of thls soctiun, the swner-or
oporator finds that aut all coatuminated
subsuils eun be proctcably removed or
decontaminated, e must closs ths facility
and perform pust-cicsure care In accord-
ance with closure and posiclosure care
requirements * that apply to . landsils
(§264.310). Por permitted unite, the re-
quirement. to . have t permit coatinucs
throughout the post~<losure poried. la ad-
dlilun, for the purpose of closure, post
closure, and financial responsibility, such
a drip pad is then consldered o be landAll,
and the ownar or operutor must mest all of
the requirements for Jandfills specified in
subparts G and H of this part, -

(c)(1) The owner or operator of an
existing drip pad, as defined in §264.570
of this auhpart that does not comply with
the liner requirements of §264. 573(6)(1)
muse :

{I) Include In the closurs p(an for the
drip pad under §264.112 both a plan for
wosnplylng with paragraph (a) of. this sec-
tion and a contingent plan for complying
with paragraph (b) of (his section in case

nut all contaminated subsolls c2n be prac.

ticably removed at closures and . .

(i) Preparc 2 contingent pastclosute
plan under §264.118 of. this part for
complying with paragraph (b) of this sec-

cam Le practicably removed at clusure.
(2) The cost eatimates calculated under

$3264.112 and 264,143 of this pari for

closuic and post<losure care of a deip pad

_subject to this pasograph must (nclude the

cost of complying with the coulingent clo-
sure plan and thé contingent postclosure
plaa, but are not rcqunrcd lo iogiude the
cast of cxpected closure under pnrnsmph
(a) of Lhis section.

§§264.576 — 264.393 [Reservod)
Subpart X—MIiscollaneous Um‘!s:.

R 264600 Appileabillty,
The requircmentz [n this subpatt
apply to owners and operators of ‘fa.

cllities’-that treat, store, or dispase of
hazardous waste in miscellanenous

_units, except as § "5{1 provtde omcr‘
+ wise. ,

- $264.601 REnvironmenta)}

performance
standarda.

A misceilaneous unft must be locat-
ed, designed, constructed, operated,
maintained,, and" closed in & manner
that will ensure protection of human
health and the environment.' Permiits
for misceilaneous units are Lo contain
gueh terms and provisions as nscesaary

to protect human health and the eavi-

(Ssc. 204.801]
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PROPOSED CHANGES TO

DRAFT INTERIM STIPULATION AND PRELIMINARY INJUNCTION

Page 2,

Par.

3:

Page 2,

Par.

3(a)s

%

Change the second sentence to read: "The
consultant shall submit an engineering design
and specifications and a work plan, which have
been approved and signed by a professional
engineer and a certified hydrogeologist, to
Department of Natural Resources Hazardous Waste
Specialist David Kafura by May 14, 1992. The
materials shall be deemed submitied when
deposited in the United States mail.

Change this paragraph to read as follows:

"(a) Excavation of contaminated soil under and
adjacent to the area where the new drip
pad will be installed, subject to the
following provisions:

“(1) soil under the area where the new
drip pad will be installed will be -
excavated to the depth where
uncontaminated soil is reached, or to
a depth of twelve feet, whichever is
less. For purposes of the
excavation, the extent of
contaminated soil will be determined
by field screening, using a flame
ionization detector (FID) and a
PCP-specific immuno-assay.

“(2) Soil adjacent to the area where the
new drip pad will be installed will
be excavated, at the base of the
excavation, tao the width where
uncontaminated soil is reached, or to
a width two feet to the south of the
southern spur of the existing pad,
two feet to the north of the northern
spur of the existing pad, and two
feet beyond the end points of the
existing spurs, whichever is less.
At the ground 1level, soil will be
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Proposed Changes
Page 2

excavated to the width required by
OSHA regulations taking the depth of

the excavation into account. For
purposes of the excavation, the
extent of contaminated soil will be
determined as described in

paragraph 3(a)(1l) above.

“(3) If excavation is stopped before the
extent of contaminated soil is
reached, an impermeable liner must. be
placed between the contaminated soil
left in place and the clean f£fill
which will be backfilled 1into the
excavation,

“(4) If excavation is stopped Dbecause
field screening indicates that the
extent of contaminated soil has been
reached, defendants shall either
(1) place an impermeable liner
between the s0il 1left in place and
the clean £ill which will be
backfilled into the excavation; or
(2) confirm that the so0il left in
place 1is uncontaminated Dby taking
soil samples and supplying to the DNR
subsequent test results of those
samples from a certified laboratory.

Eliminate and renumber accordingly.

Add the following to the existing paragraph:

"Specifically, areas will be designated
for the stockpiling of 'ciean’ and
indeterminate soils, as determined through
field screening. The surface of these
areas will be covered with plastic and
stockpiled soils will also be covered with
plastic. A loading area will be
established for temporary stockpiling and
loading of impacted soil. The area will
be located so that it will not Dbe.
disturbed by ongoing excavation or
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Page 2,
Par. 3(d):

Page 3,
Par. 4:

Page 3,
Par. 5:

S. S5.1992 17:23 P. 4

Proposed Changes
' ‘ Page 3

construction activities, and will  Dbe
graded and covered with plastic sheeting.
A six-inch layer of sand will be laid over
the plastic to protect the work area.
Impacted soils will be 1loaded as soon as
possible into plastic-lined ‘“roll-offs"
for transportation to an approved
treatment and/or disposal site.
Defendants will arrange to have three
“roll-offs” at the site during each day of
the excavation, and at the end of each day
will place an order for any additional
"roll-offs" needed to containerize the
impacted soil excavated on that day.
‘Clean' or indeterminate soils will be
tested to confirm or determine their
character. Upon completion of excavation,
the sand layer and plastic-sheeting of the
loading area will be loaded for
transportation as with the excavated
impacted soils.*

Add the following to the existing paragraph:

“'‘Drip pad*' does not include the existing
sump at the end of the treatment cylinder."“

Change to read as follows:

"Defendants agree to commence performance
of the design and work plan within ten
days of the DNR's approval of the plan or
within ten days after they have informed
the DNR in writing that they have obtained
all necessary local permits or determined
that none are necessary, whichever s
later, and defendants agree to perform all
work in accordance with the design and
work plan as approved by the DNR."

Change the first sentence of this paragraph to
read as follows:
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Proposed Changes
Page 4

installation of the new drip pad no 1later
than 60 days after the DNR's approval of
the plan, or 60 days after after they have
informed the DNR in writing that ‘they have
obtained all necessary local permits or
determined that none are . necessary,
"whichever is later ({unless completion is
prevented by intervening force majeure®]).

l “Defendants agree to complete the

Page 3,

Par. 5(b): Change the paragraph to read as follows:
[l , “{b) Pay liquidated damages to the State of
- $300.00 per day for every day after the
, deadline that the drip pad is not fully '
‘l . installed and operational.*“
il 1110JAP

-
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STATE OF WISCONSIN CIRCUIT COURT BURNETT COUNTY

STATE OF WISCONSIN,
Plaintiff,
v. Case No. 91-CvV-79
PENTA WOOD PRODUCTS, INC.,
a domestic corporation, and

VERNON C. LUNDEQUAM,

Defendants.

INTERIM STIPULATION AND PRELIMINARY INJUNCTION -

STIPULATION

The plaintiff has moved for a preliminary injunctioﬁ regafding
certain issues in this case. The parties wish to settle this
motion by agreement, now therefore,

IT 1S HEREBY STIPULATED AND AGREED that the defendants will
take the following steps, under the time frame set forth below, to
bring their pentachlorophenol treating operation into compliance
with applicable regulations:

1. Defendants undgrstand that it is the State's position that
any drippage onto the ground of spent pentachlorophenol formulation
from penta-treated logs 1is considered illegal hazardous waste
disposal.

2. Defendants agree to immediately cease the treatment of
wood with pentachlorophenol formulation from the present until the
time that a permanent containmeht system (drip pad) which comporté
with applicable federal ragulations for such drip pads for wood
preservative operations 1s installed and ready for use at

defendants' facility.



FROM POPHAM HAIK MPLS #33 5. S5.1992 17:2S P. 7

. 3

DRAFT

3. Defendants agree to retain a gqualified consultant to
install this new drip pad. The consultant shall submit an
engineering design and specifications and a work plan, which have
been approved and signed by a Professional Engineer and a certified
hydrogeologist, to Department of Natural Resources Hazardous Waste
Specialist David Kafura by May 1, 1992. (?)(--Jim, Dave tells me
this is the date Dahl Assoéiates told him they could have a plan to
him.) At a minimum, this design and work plan shgll provide for:

a) Excavation of all contaminated soil under and adjacent to
the area where the new drip'pad will be installed. For any soil
which 1is left in place, evidence that it is not contaminated must
be supplied by the taking of soll samples and subsequént test
results from those samples by a certified lab.

b) If not practicable, as determined by the conéultané and
agreed to. by DNR, to excavate to the extent that uncontaminated
soil is reached, an impermeable liner must be placed between the
contaminated soil left in place and clean £111 which would be
backfilled into the excavation.

c) All soil contaminated with pentachlorophenol is considered
by the State to be hazardous waste and must be properly
containerized as such, and properly disposed of within ninety days
according to state hazafdous waste regulations.

d) InsStallation of a new drip pad which comports with subpart
W of the federal regulations applicable to new drip pads for wood
preserving operations.

4. Defendants agree to commence performance of the design and

work plan within ten days of the DNR's approval of the plan, and
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agree to perform all work in accordance with the design and work
plan as approved by the DNR.

5. Defendants agree to complete the installation.of thé new
drip pad no later than thirty days after the DNR's approval of the
plan. If the drip pad is not installed and operational by that
date, -defendants agree to do one or the other of the following
options, and agree to inform the State in writing on that date
which of the options it is electing:

a) Permanently cease using any kind of pentachlorophenol
formulation fqr the treatmént of wood; or

b) Pay liquidated damages to the State of $500.00 per day for

.every day after the deadline that the drip pad is not fully

installed and operational.

6. It i1s agreed by plaintiff and defendants that this
stipulation resolves only the Motion for Preliminary Injunction
filed by plaintiff and scheduled to be heard by the court on May 6,
1992, and does not resolve and is not intended to resolve all the
allegations and demands for relief set forth in the Complaint filed
in court by the plaintiff on June 25, 1991.

7. Nothing herein shall be construed to precludé the State
from seeking further changes i1in the defendants' operations or

additional investigative or remedial measures.

Dated: ' L Dated:

JAMES E. DOYLE POPHAM, HAIK, SCHNOBRICH
Attorney General : & KAUFMAN, LTD.
LORRAINE C. STOLTZFUS JAMES A. PAYNE
Assistant Attorney General Attorneys for Defendants

Attorneys for Plaintiff
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ORDER

The terms of the foregoing stipulation are approved by and

made the Order of this Court, this . day of

1992.

BY THE COURT:

James H. Taylor
Circuit Court Judge

l . ]
-
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CHAPMAN CHEMICAL COMPANY

416 E. Brooks Road, P.0O. Box 9158
Memphis, TN 381089-0158

EMERGENCY TELEPHONES:
BUSINESS: [S01) 396-5151
CHEMTREC: [B0O0) 424-9300

MATERIAL SAFETY DATA SHEET

l PENTA WOOQD PRODUCTS
R.R.#1 BOX S00
SIREN WISCONSIN

54872-0000
' Attn: Safety Manager

CHAPMAN PRODUCT NAME: PENTA PLUS 40

Chapman Product Code: 47108
MSDS#: 6101
Date of Issue: 09/04/91
Date of Last Revision: 08/07/91
Chapman Order #: 32593

SECTION 1 - PHYSICAL AND CHEMICAL CHARACTERISTICS

oiling Point or Range (deg. F): >260 Specific Gravity (Water=1); 1.10 E P 1qu
apor Pressure(mm Hg): 14 % Volatile by Volume: 60 S T A
apor Density(Air=1): >1 Evaporation Rate(n-BuAc=1); <1 :

Solubility in Water: Negligible
ppearance and Qdor: Dark brown liquid with phenolic, somewhat sweet odor.

iOT Hazardous Material Name: COMBUSTIBLE LIQUIO NOS (KETONES/ALCOHOL), (PENTACHLORO) RQ
SERTION 2 - HAZARDOUS INGREDIENTS

COMMON NAME CHEMICAL NAME CAS. # % OSHA PEL ACGIH TLV
Sentachiorophenol, technical Phenol, peniachloro- * B87-86-5 35-45 .5 mg/CUM 5mg/CUM
Aixed alcohols & ketones Proprietary mixture 25-35 N/ N/A
solvent Proprietary 25-35 N/A N/A

SECTION 3 - FIRE AND EXPLOSION HAZARD DATA
170 (PMCC)

Flammable Limits in Air(LEL/UEL, % by Volume): unknown

!Iash Point(deg. F. Method):

S!

i

xtinguisher Media:

special Fire Fighting Procedures:

nusual Fire and Explosion Hazards:

Foam, carbon dioxide, dry chemical

Wear MSHA/NIOSH-approved, self-contained breathing apparatus and full protective clothing.
Avoid spraying water directly into storage containers because of danger of boilover.

Cool exposed containers with water.

Fumes and vapors may contain hydrogen chloride.

TION 4 - HEALTH HAZARD DATA (See Section 9 Also)

Signs and Symptoms of Exposure:

1

Emergency First Aid:
' inﬁElauon:

Eyes:
Skin:

Ingestion:

edical Conditions Generally Aggravated by Exposure:

Acute toxicity (Rats): LCS0 less than 2.17 mg/L.

May cause irritation to upper raspiratory tract as evidenced by sneezing and coughing.

Symptoms of overexposure include rapid heartbeat and respiration, elevated temperature and blood pressure,
muscular weakness, excessive sweating, dizziness and nausea.

High concentrations can cause unconsciousness and death generally from cardiac arrest,

Imitating to eyes at concentrations above 1mg/cu meter.
Severe irritation. May cause irreversible eye damage on prolonged contact.

Acute Toxicity (Rabbits). LDS0 greater than 201 mg/kg.
Pentachiorophenol is readily absorbed through skin, producing the symptoms listed in the Inhalation section.
In solution, toxic amounts can be absorbed through the skin, causing liver, kidney, and central nervous system

Technical pentachiorophenol contains minute amounts of polychlorodibenzodioxins and polychlorodibenzofurans
which are believed to be the compounds that cause the skin condition known as chloracne.

Acute toxicity (Rats): LDSO0 greater than 51 mg/kg.
Weakness, excessive sweating, headache, dizziness, nausea, vomiting, difficulty in breathing.
Symptoms of overexposure are similar to those listed in the Inhalation section.

l Inhalation:
' Eyes:
Skin:
l' damage.
' Ingestion:

Acute or chronic kidney or liver disease, asthma, bronchitis, chronic acne and other skin conditions,
and disorders of the blood cells.

sted as a Carcinogen or Potential Carcinogen by: None

Remove victim to fresh air. If not breathing, give artificial respiration, preferably mouth~to-mouth.
Get medical attention immediately.

Flush eyes with plenty of water, lifting upper and fower lids occasionally. Get medical attention,
Remove contaminated clothing and wash skin and hair immediately with soap and water. Wash contaminated

clothing separately from other laundry before reuse.
Get medical attention if irntation persists.

Do not induce vomiting.

Calt a physician or Poison Control Center immediately. ) )

Drink promptly a large quantity of milk, egg white, gelatin solution, or, if these are not available, large
quantities of water. Avoid alcohol.

CONTINUED ON NEXT PAGE
BILLING



CHAPMAN CHEMICAL COMPANY EMERGENCY TELEPHONES:
BUSINESS: (S01) 396-5151
416 E. Brooks Road, P.0O. Box 9158 CHEMTREC: (BO0) 424-9300

Memphis, TN 38108-0158

MATERIAL SAFETY DATA SHEET
CHAPMAN PRODUCT NAME: PENTA PLUS 40

aE Gl e
@

PENTA WOOD PRODUCTS

R.R.#1 BOX 500 Chapman Product Code: 47106
SIREN WISCONSIN . MSOS#: 6101 .
54872-0000 Date of issue: 09/04/91
Attn: Safety Manager Date of Last Revision: 08/07/91
Chapman Order #: 32593
NOTE TO PHYSICIAN: SEE "NOTE TO PHYSICIAN" BELOW IN SECTION 9! . -
l Primary Routes of Entry: nhalauon kyes Skin ingestion S E P Tl
CTION 5 - REACTIVITY DATA : 71 991
Stability: Stable Conditions to Avoid: None -
Incompatability: Strong oxidizing agents )
Hazardous Decomposition Products: Oxides of carbon, hydrogen chloride, polychiorodibenzodioxins, polychlorodibenzofurans. Also refer to Section 3.
Hazardous Polymerization: Will not occur Conditions to Avoid:  None known.

SECTION 6 - SPILL OR LEAK PROCEDURES

Steps to be taken if material is released or spilled:
Small Spill: Wear appropriate protective clothing (see Section 7).
Absorb with sand or clay and place in waste receptacle.

Ellminate all ignition sources.

Restrict access to area. Stop spill at source. Dike to Prevent spreading. Pump liquid to recovery vessel.
Absorb remainder on absorbent material and shovel into containers.

Prohibit contamination of streams, lakes, or other bodies of water.

I Large Spill: Wear appropriate protective clothing (see Section 7)

Waste Disposal Methods: Pesticide wastes are toxic.
If this product cannot be disposed of by use according to label instructions, contact your State Environmental
Control Agency, or the Hazardous Waste Representative at the nearest EPA Regional Office for guidance.
Triple rinse container fgor equivalent). Then offer for recycling or reconditioning, or puncture and dispose of in

a sanitary landfill, or by other procedures approved by state and local authorities.
lCTION 7 - PROTECTIVE EQUIPMENT
Respiratory Protection: If TLV for product or any component is exceeded, use MSHA/NIOSH-approved respirator.
Ventilation: Ventilate via mechanical methods (general or local exhaust) to maintain exposure below TLV(s).
‘tective Gloves: Wear impervious ?loves. such as PVA, PVC, neoprene, NBR(Buna-N), or nitrile rubber. !
3 Protection: Wear chemical splash goggles and/or face shield during mixing and when exposed to mist.
1er Protective Equipment: Applicators must wear impervious (PVA, PVC, neoprene, NBR (Buna=-N), or nitrile) protective clothing, as necessary

10 pravent exposure.
CTION 8 - SPECIAL PRECAUTIONS

cautions for Handling and Storage: Store away from food or feed in a secure, well-ventilated area protected from extreme temperatures.
Do not store or use in the vicinity of sparks, open flame, or other ignition sources.
Do not transfer to unmarked containers. Keep container closed when not in use.

! Other Precautions: Wash thoroughly after skin contact, and before eating, drinking, use of tobacco products, or using restrooms.

ECTION 9 - ADDITIONAL NOTES
The U.S. EPA has determined that pentachlorophenol can produce defects in the offspring of laboratory animals.
Exposure to pentachlorophenol during pregnancy should be avoided.
Wash contaminated clothing separately from other laundry before reuse. .
Exposure to pentachlorophenol by any route may result in the late development of a skin condition known as
chioracne.

As part of a Settlement Agreement between EPA and the wood treating industry, AWPI, SAWP, and NFPA are require
implement a voluntary Consumer Awareness Program (CAP) to provide consumers with important information
regbarding the hazards associated with treated wood. Items pressure treated with this product are
subject to that CAP. Chapman urges you to participate in this Program and will provide you detailed

. information on request. .
I NOTE TO PHYSICIAN: This product is a metabolic stimulant. Treatment is supportive. Forced diuresis may
e effective 10 reduce total body burden. Treat hyperthermia with physical measures. Do not administer
aspirin, phenothiazines, or atropine, since they may enhance toxicity.

HMIS Ratin%s: .
Health: 3 Flammability: 2 Reactivity: 0 Special Hazards: None

HA's Hazard Communication Standard, 29 CFR 1910.1200, may require you to distribute this information to your employees and/or customers. If this product is used

CONTINUED ON NEXT PAGE

SILLING




CHAPMAN CHEMICAL COMPANY EMERGENCY TELEPHONES:
BUSINESS: (801) 396-5151
416 E. Brooks Road, P.0O. Box 9158 CHEMTREC: [800)] 424-9300
® Memphis, TN 3810S-0158

MATERIAL SAFETY DATA SHEET

CHAPMAN PRODUCT NAME: PENTA PLUS 40
PENTA WOOD PRODUCTS

R.R.#1 BOX 500 Chapman Product Code: 47106
SIREN WISCONSIN MSDS#: 6101
X 54872~0000 Date of Issue: 08/04/91
“Attn: Safety Manager Date of Last Revision: 08/07/91
' Chapman Order #: 32593

tions other than the mailing address shown above, it is your responsibility to promptly distribute this information to that location. Additional copies of
aterial Safety Data Sheetsare available upon request.

fad

Hf--

tion 313 of the Emergency Planning and Community Right-to-Know Act of 1986 and of 40 CFR 372 requires identification of certain toxic chemicais. Any such {S E P
chemicals contained in this product are listed in Section 2 and identified by an asterisk (). l

This information must be included in all MSDS's that are copied and distributed for this product.

TR intormation is to the best of our knowladge and belief accurate and reliable as of the dats compiled. However,no representation or guarantee is made as to its

ad®¥racy, reliability, or completeness. it relates to the specific material designated and may or may not be valid for such material used in combination with any

other materials or in any process. All liability for any loss or damage that may occur from the use of this information is disclaimed.

Itis the user’s responsibility to satisfy himself from other sources tirat this material is suitable for his own particular use.

Tillis neither a license under any applicable patents nor an assurance of freedom from claims under pending or issued patents.

A rrenties against patentinfringement are disclaimed.
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APPENDIX B

DESIGN DRAWINGS AND ENGINEERING SPECIFICATIONS
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NOTE

This drawing (including property
tines, structures, and locations of
buried utllities) is not exact.

for precise locations, consult o
registered land surveyor and
appropriate utility companys.
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EXPLANATION

NOTE
This drawing (including property
lines, structures, and locations of
burled utilitles) is not exact.
For precise tocations, consult a
registered land surveyor and
appropriate utility companys,
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ENGINEERING CALCULATIONS
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PENTA WOOD PRODUCTS, INC.

VEWI3180

RUN-OFF CALCULATIONS FOR RUN-ON CONTROL

12-May-92 MAJ
GIVEN: FROM TP-40 (TELEPHONE CONVERSATION WITH MR. GARY McDIVITT NATIONAL WEATHER SERVICE)
24 HR, 25 YEAR RAINFALL EVENT - 1(24:25) 4.5 INCHES .
1 HR, 25 YEAR RAINFALL EVENT 1(1:25) 22 INCHES
RUN-OFF COEFICIENTS ("HANDBOOK OF STEEL DRAINAGE & HIGHWAY CONSTRUCTION PRODUCTS)
ROOFS , . ~C 0757005 .  USE 090
. IMPERVIOUS SOILS C  040TO065 USE 0.65
(NOTE: DUE TO COMPACTED NATURE OF SITE USE HIGHER VALUE FOR UNPAED AREAS)
GENERAL EQUATION: '
Q=C*I*A
WHERE: Q = RUN-OFF (CUBIC FEET/RAINFALL)
- C = RUN-OFF COEFICIENT (UNITLESS)
I = RAIN FALL INTENSITY (FEET/RAIN FALL)
A = RUN-OFF AREA (SQUARE FEET)

[AREA DESCRIPTION AREA T QR4 s Q.25
OFFICE BUILDING (NORTH HALF ONLY) 219.38 107.25
GARAGE (FORMER VACUUM TREATMENT BUILDING) 452.25 221.10
PROPOSED ROOF AREA (SOUTH HALF ONLY) 486.00 237.60
PROPOSED BUILDING AREA (SOUTH HALF ONLY) 405.00 198.00

R

(TOTAL CALCULATED RUN-OFF 574717 2809,73

) 20.85 350,28

RATE (GALLONS PER MINU

BASED UPON CAPACITY CHART, USE 12 IN. DIAMETER CORREGATED STEEL CULVERT AT 0.5 % GRADE

Y

.
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Permalion®

High Strength Specialty Films

Reef Industries, Inc. " P.O. Box 750245 Houston, Texas 77275-0245

PERMALON PLY X-210
Product Specifications

Permalon Ply X-210 is a uniquely engineered, multi-layered alloyed
high-density polyethylene membrane. The material is composed of
numerous distinct layers and is oriented in the machine direction,
the transverse direction and at a 45 degree angle to both.

PROPERTY ASTM METHOD UNITS PLY X-210
Thickness D-2103 mils 18
Weight (msf) ..... 1lbs/msf 80
Temp Range ‘ ..;.. deg F. -50 +200
17 Tensile md D-882 - 1bs 50

td o ” 52
1” Elongation D-882 $ 900
Tongue Tear D-2262 1bs 36
PPT Tear D-2262 lbs 37
Drop Dart o D-1709 grams >760
WVTR : E-96 perms | 0.046
Methane Perm . D-1434 cm/100in atm 45.8
Radon Perm D-1434 cm/100in" atm 0.078

Bacterial/Fungal transmittivity--Permalon, although not actually
bacteriostatic/fungistatic in nature, has no nutritional value to
microbes and will not support their growth. 1In light of the
supporting data on gas and water permeability and the fact that
polyethylenes are used to manufacture containers for biological
waste, no bacterial/fungal movement through the membrane is
anticipated. :

UV stability - Black Permalon product inherently are the most
stable against UV degradation due to the incorporation of carbon
black. Fine particle size carbon blacks are the best UVI agents
known and have the additional benefit of being chemically inert.
The white and natural Permalon products are UV stabilized with
hindered amine light-stabilizers (HALS) - next to carbon black,

the best long term UV stabilizers available for polyethylene.
CALL TOLL-FREE

1/ 800/ 231-2417

in Texas or outside of the continental U.S.A., call collect 713 / 484-6892
FAX: 713/947-2053 TELEX: 077-5154
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Permalon®
High Strength Specialty Films

Reef Industries, Inc: . P.O. Box 750245 Houston, Texas 77275-0245

PERMALON PLY X 210 SPECIFICATIONS

Permalon Ply X-210 is a four layer composite laminate of chree layer
co—extruded polyolifin film. The material is composed of 12 distinct
layers and is oriented in the machine direction, the transverse direction
and at a 45 degree angle to both. The polymer is compounded with
copolymer impact modifiers and copolymers to improve the impact resistance
along with typical properties.

Burial Propercies

1007 Modulus - 86 pounds

Physical Property Inicial Resulc Post Burial Result 7% Change
3" Tensile o 128 pounds 126 pounds . -1.5%

- 3" Elongation ﬁ 7147, 730% +2.2%
87 pounds +1.2%

The differences in the cest results fall within the expected machine error
for these test methods. Sl

Permeabilicy
The water vapor transmission specificarions for the Ply X-210 are as follows:

Less .than-0.0&4 perms.
Less than 0.0035 perm-inches
less than 10 to the -7ch power cm/scc.

CALL TOLL-FREE

1/800 / 231-2417

In Texas or outside of the continental U.S.A., call collect 713 / 484-6892
FAX: 713/947-2053 TELEX: 077-5154
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Permalon®

High .Strength Specialty Films

Reef Industries, Inc. P.O. Box 750245 Houston, Texas 77275-0245

I wanted to provide you with some weatherability information on
our Permalon Ply X-210. This high density, cross-laminated poly
is designed to be UV resistant by a state of the art stabilization sys-
tem. When exposed to harsh weather conditions , including
intense sun, X-210 should last in excess of five years. When
buried, this material should last indefinitely. X-210 is chemically
inert, non-leachable, and is resistant to root penetration, rodenis and
microbials (it is not a food source). Additionally, it meets ASTM
D-3083 (Soil Burial). Ply X-210 is not prone to stress-cracking
(ESC), thus, making a very good moisture and Radon barrier .

I hope this information will serve useful to you and please do not
hesitate to call if you should have any questions.

Respectfully,

David Dewsnap
Chemist, Reef Industries

CALL TOLL-FREE

1/800/231-2417

In Texas or outside of the continental U.S.A., call collect 713 / 484-6892
FAX: 713/947-2053 TELEX: 077-5154



Reef Industries, Inc.

Permalon®

High Strength Specialty Films

PERMALOQU X-150

PROPERTY

THICKUESS

STD 4T

1" TENSILE - MD
1" TENSILE - TD

1" ELONGATION - MD
1" ELONGATION - TD

TONGUE TEAR - MD
TONGUE TEAR - TD
PPT TEAR - MD
PPT TEAR - TD
SHRINKAGE - AREA
DROP DART

COLD CRACK

February'
X-150.%WK1

20th, 1990

ASTM UNITS
D-2103 mils
D-2103 1b/ms £
D- 882 1bf
D- 882 1ok
D- 882 %
D- 3882 %
D-1938 1bf
D-1938 1bE
D-2582 1bf
D-2582 1bf
D-1204 %
D-1709

D-1708 oF

CALL TOLL-FREE

1/800/ 231-2417

In Texas or outside of the continental U.S.A., call collect 713 / 484-6892

FAX: 713/9472053

TELEX: 077-5154

P.O. Box 750245 Houston, Texas 77275-0245



Ensys Inc.

Onsite analytical technology
uses medical technology
to detect organic content

By Kimberly A. Roy

gave birth to an onsite technique for determining

environmental contamination. Although the underlying
chemistry differs slightly, both procedures rely on immuno-
assay technology, where the specific binding characteristics
of an antibody are used to détect or quantify a substance.

Immunoassay technology made its debut on the
environmental stage in January, when a kit to detect penta-
chlorophenol (PCP) in water was introduced by Ensys Inc.
(Research Triangle Park, N.C.). The
technology is a proven one whose
history dates back almost 100 years,
relates Stephen D. Friedman, the
company's vice president of research
and development and one of its
founders. It has been used as the basis
for numerous cost-effective and effi-
cient medical tests, including home kel
pregnancy and drugs-of-abuse tests, NEW
as well as blood typing. Several TECHNOLOGY
immunoassay techniques exist; the
one used by Ensys is known as ELISA, or enzyme-linked
immunosorbent assay.

Immunoassay techniques rely on the specific binding
characteristics of antibodies. The first step in producing a
viable test, therefore, involves cultivating an appropriate
antibody that will bind with a high degree of specificity to a
contaminant sometimes present in low concentrations.

The body produces antibodies as part of its immune
response to foreign substances. such as viruses and
pathogenic bacteria. Producing them in the lab typically
involves immunizing an animal with low, non-lethal doses of
a target contaminant to stimulate an immune response.

Environmental contaminants. although toxic, typically are
too small to be recognized by the immune system, Friedman
says. Such contaminants. therefore, are conjugated. or
“glued,” to the surface of a larger molecule, such as the pro-
tein albumin, before they are injected into an animal. he
says.

Also known as immunogens, these conjugates —
contaminant molecules bound to protein molecules — are
large enough. complex enough and adequately different for

Technology used for home pregnancy tests recently




he notes, can take four to six weeks
and cost between $200 and $2,000
per sample. Meanwhile, the Ensys
immunoassay tests provide a new tool
for subsequent stages of cleanup, he
asserts, including site characterization
(mapping), remediation and monitor-
ing. For example, the tests can be
used to produce onsite a two-dimen-
sional contamination map using a
statistically significant number of
samples, which wouid be costly using
traditional laboratory techniques. Long
lab turnaround times also would make
results obsolete, he notes. The kits
also can be used to track a subter-
ranean contaminant plume as cleanup
progresses and to monitor the effec-
tiveness of remediation after closure.

“l think there are some compelling
reasons why there might be a future”
for immunoassay tests, says Ensys
President Alan Staple. “The most
significant impact,” he continues, “is
likely to be at the field level ... where it
will give the crew the ability to act
more efficiently (based on) immediate
feedback.” Besides lower sampling
costs — the Ensys technique costs
between $15 and $30 per sample —
rapid turnaround reduces onsite costs
by minimizing downtime associated
with slow lab turnaround, he says.

Other alternatives to the Ensys kit
exist, Friedman concedes, but he des-
cribes them as “somewhat limited in
scope.” For example, portable gas
chromatographs (GCs) require con-
stant calibration and a trained techni-
cian, and can process only one sam-
ple at a time, he says. Photovoltaic
“sniffers,” which detect volatile com-
pounds, are “fraught with problems
with interference, and their efficiency
often is influenced by temperature and
humidity factors,” he continues. Tests
for detecting heavy metals also exist,
he adds, but typically are inappropriate
for priority pollutants.

Immunoassay tests, on the other
hand, “can be applied to a broad range
of compounds,” Friedman asserts,
although they are not without limita-
tions. For example, “they are not
directly applicable to many smali com-
pounds, including heavy metals and
chlorinated solvents, such as methyl-
ene chloride and trichloroethylene,” he
says. "These compounds present
technical challenges in stimulating an
immune response to produce anti-
bodies. Lipophilic compounds, such as
larger polycyclic aromatic hydrocar-
bons (PAHs), likewise present techni-
cal challenges for aqueous-based
immunoassays, because many of
these compounds have exceptionally
low solubility in water.

“Other developmental challenges
involve ‘relatively unremarkable’ con-
taminants, which chemically look like
other compounds,” he continues.
“Such compounds require a sophis-
ticated approach to immunoassay
development in order to avoid pro-
ducing a highly non-specific method.
Through manipulation, however, im-
munoassays can be adapted in almost
all cases to produce useful, cost-effec-
tive screening tools.”

Test sensitivity also can be affected
by temperature, which must be con-
sidered when designing a test pro-
gram, Friedman says. “Masking,”
where antibodies preferentially recog-
nize a chemical other than the target-
ed one, also can be a problem, he
concedes, but is minimized by screen-
ing the antibodies carefully for specifi-
city during the research phase. This
phenomenon can cause false positive
results but not false negatives, he
adds. For example, antibodies that
recognize the two methyl groups and
benzene ring of xylene also may
recognize toluene, which has a single
methyi group, if they were not
screened carefully for specificity. “The
purpose (of the test) must be clear
from the beginning of antibody devel-
opment,” he says, noting that the com-
pany’s test for PCBs is purposely sen-
sitive to all of the major Aroclors rather
than one specific molecule or Aroclor
mixture.

According to a report by an inde-
pendent environmental lab on the
PENTA RISc™ test for PCP in water,
the Ensys test “is highly specific for
pentachlorophenol.” The cross reacti-
vities of phenol and various chlorinat-
ed phenolics, as well as miscellaneous
non-phenolic compounds, including
diesel fuel, creosote and chromated
copper arsenate, were “found to be
negligible,” the report says. “The only
compound that gave a significant
response (63 percent) was tetra-
chlorophenol, which is typically only a
minor component of penta wood-
treating solutions.” Friedman says this
cross reactivity is desirable, because
members of the wood-treating industry
wanted to know about tetrachloro-
phenol as well as the penta isomer.

Because the Ensys technique relies
on a ch-omogenic reaction, those
perform =g the tests require some
traininc “We have found that, basic-
ally, a ..y person trained for an hour or
SO is eiiectively able to use the test
kit,” Friedman says. “After one hour of
training, an analyst can achieve an 85
percent confidence level” when results
are compared to the GC reference
method. '

According to an evaluation ¢i :he
PCB test kit performed by Roy F.
Waston Inc. (Wast Chester, Pa:).
results from 27 of 30, or 90 percent, of
non-diluted samples matched those of
GC analysis. In 25 of 30 tests, or 83
percent, involving diluted samples, the
Ensys results matched those achieved
with a GC. The tests involved the PCB
soil test and were sponsored by the
Gas Research Institute (Chicago).

In the Weston evaluation, 20 out of
21 samples with contaminant concen-
trations greater.than 5 ppm (by GC)
were reported as such by the Ensys
test kit, and nine out of 12 samples
greater than 50 ppm were reported
correctly. These results indicate a 75
percent confidence level at concen-
trations greater than 50 ppm and 95
percent at concentrations greater than
5 ppm.

Screening tests “should produce a
minimum number of false negatives,”
Friedman says. "Even false positives
are preferable. They can be a nuis-
ance and can be expensive if pro-
duced in too high a frequency, but
false negatives carry liability.”

Immunoassay test kits for PCP in
water first were developed by the now-
defunct Westinghouse Bio-Analytic
Systems (WBAS; Rockville, Md.) and
were evaluated under EPA's Super-
fund Innovative Technology Evaluation
(SITE) program at the Agency's
Environmental Monitoring Systems
Laboratory (Las Vegas). According to
Friedman, the antibodies were report-
ed on favorably.

In its report, EPA says: “Although
the immunoassay methods evaluated
are not as precise as traditional meth-
ods, they have several outstanding
features. Principal among these are
the rapid turnaround times for total
analysis and the low cost per sample.
The immunoassay methods are also
field portable.... The immunoassays
have detection limits and linear dyna-
mic ranges comparable to those of
traditional methods. A reduced level of
accuracy is a limitation usually en-
countered when a system is config-
ured for simple field-portable use.

“Though an immunoassay ¢an be
developed for a specific target analyte,
it may be subject to certain interfer-
ence effects from non-target com-
pounds as well as from matrix effects
unless a more involved extraction is
used,” the report continues. ‘It is
noteworthy that this study found no
evidence of false negative results....
The majority of false positives occurr-

" ed at values near the lower limit of

detection for each method.... The
overall performance shown in these
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Immunochemistry
for Environmental
Monitoring

The Environmental Monitoring
Systems Laboratory - Las
Vegas (EMSL-LV) is pioneer-
ing an investigation into the

usefulness of several immuno-
" chemical techniques for

monitoring the extent of
contamination in various
environmental and biological

specific analytes or groups of
analytes. Enzyme-based
immunochemical techniques
have been in use since the
'70s and more recent efforts
have focused on their applii-
cability to the complex
matrices that face environ-
mental scientists. The

for the quantitative analysis
of target analytes for use in
ground-water surveillance,
in situ hazardous waste site
monitoring, and assessment
of human exposure. Current
work involves the analysis of
chemicals, like PCBs,
nitroaromatics, and certain

matrices. Immunochemistry = EMSL-LV has developed and  pesticides, that are difficuit to
includes all methods of sample demonstrated several analyze by other analytical
preparation and analysis that immunochemical techniques  methods.

incorporate antibodies that and believes that these

have been developed for methods hold great promise

Immunochemistry includes that adhere to the antibody. quantify compounds of

techniques such as
immunoaffinity and immuno-

‘assay. ‘Immunoaffinity is a

sample preparation procse-
dure that takes advantage of
the attraction between an
antibody and a specific
analyte. Immunoaffinity

The isolated compound is
then eluted from the immobi-
lized antibody and is ready
for analysis by chromatogra-
phy or immunoassay. One
common immunoassay is the
enzyme-linked immuno-
sorbent assay (ELISA). The

interast. A sample is spiked
with a known amount of a
labelled analyte. The labsel is
typically an enzyme. A
chromogenic substrate is
added to serve as an
indicator of compound
concentration in the sample.

preparations have great specificity of the antibody for  Laboratory-based immuno-
potential for cleanup of the analyte and the resultant  assays include fluorescent
compilex samples lika dioxing. immune complex is the basis  and radioactive methods that
By rinsing a sampie over an for the specificity of immuno-  have greater sensitivity but
antibody-treated surface, assays. Most field immuno-  are less portabie.

scigntists can isolate particu-  assays are colorimetric

lar compounds in the sample  analytical methods that

Immunoassays are portable,  microtiter piate is approxi- by workers who deal with
rugged, and inexpensive. mately 3" x 6" and has 96 hazardous chemicals. Dosi-

Their use at hazardous waste
sites has been investigated by
the EMSL-LV. The results of
Superfund Innovative Tech-
nology Evaluation (SITE)
studies indicate a strong
correlation between field
immunoassays, laboratory
immunoassays, and gas
chromatography/mass
spectrometry. The only
equipment needed is a
spectrophotometer, various
microtiter plates or test tubas,
precision pipets, and immuno-
logic reagents. The 96-well

depressions, each capabie of
holding about 250 ul liquid.
Smaller microtiter strips are
available that can be as-
sembled to form modular
sections for individual
analytes. These plates and
test tubes are available pre-
coated with the antibody
basae.

Another field use of immuno-
chemistry is bairyg explored
at the EMSL-LV. This use
may revolutionize safety and
exposure precautions usad

meter badges with an immu-
nochemical twist are available

for pentachiorophenol and

nitroaromatics. These
personal expcsure monitors
(PEMSs) are lightweight,
inexpensive, can be analyzed
quickly, and provide real time
indication of exposure. These
badges employ a micro-
dialysis tubing containing an
immebilized antibody phase.
Immediate identification of
high exposura levels is critical
to the conduct of safe site
characterization.

1148691
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EnSys On-Site Analytical Test Kits

Process

Description

A Immunoassay/
Chromogenic
Technique

" Reprinted from
_Environmental Technofogy

and Product Profiles, a

NETAC publication featuring

innovative and emerging
environmental technologies.

EnSys On-Site Analytical Test
Kits provide “real time” analysis
of soil and water samples under
field conditions. The disposable,
hand-held kits operate through
the - use of immunoassay
(antibody reactions) and
chromogenic (color generation)
technologies orginally de-

veloped for the.healthcare.

industry. Samples are tested

using tubes coated with an-

antibody that is specific 10 an

individual compound (e.g.,atest " 1

for pentachlorophenol) or class
of compounds (e.g., a test for
PCBs). Reactions with the
antibody resultinacolorchange

that 'is proportional to the °

concentration of the compound

in the sample. The colorchange .

is then read by a comparative
photometer to . quantify
contaminantconcentrations. The
testkits are most efficiently used

' 1o screen samples to determine

the presence of the contaminant
of interest. EnSys developed

this technique as an alternative -

to current on-site analysis
methods.
February 1991 report by the U.S.
EPA Environmental Monitoring

According to a-

Systems Laboratory (Las Vegas,
Nevada), advantages of the
immunoassay method include
speed and accuracy of analysis and
relatively low cost. Table 1 lists
the test kits that are currently
available. -

Test Kit

Detection Limit

Gasaline soil test
. PCB soll test
PCB wipe test
- . PCP soil_i_est |
PCP water test |

.-..1p.ﬂ.ppm
'5' 0ppm-
10 ug perwu cm?
0.5 ppm
5.0 ppb

Process
Application

A Soil
A Groundwater
A Wastewater

A Field Analysis

The test kits can be used to
determine contaminant con-

centrations in soil, groundwater, -

or wastewater samples. Typical
applications include site as-
sessment, contaminantmapping,
evaluating the effectiveness of
remediation, and groundwater

and effluent monitoring at .

A unit that will test for
polyaromatic hydrocarbons
(PAHs) is currently under
development. - The penta-
chlorophenol test kit was
evaluated under the U.S. EPA

SITE Demonstration Program.
This " study showed " that results
" obtained using the kit were
comparable to GC/MS field results.
Table. 2 summarizes potential
applications of the test kits.

and Screening h -
landfills, chemical spill areas,
A PCP and underground ‘storage tank Site assessment and monitoring
A PCBs sites. Specific applications for . . b -
A Gasoline on-site water testing include Eyaluatmn of remediaﬂo“. etfectlvep ess
effluent discharge permit com- * Emergency respanse assessments
pliance, wastewater treatment S o, o .
. process control, and groundwater Wastewater treatment process contral -
quality assessment. The com- : - :
pany currently offers test kits Stormwater ruqoff discharge.comphance‘
that ‘screen for penta- Wastewater treatment discharge compliance
-chlorophenol, PCBs,or gasoline. :
CONTACT: EnSys, Inc. P.O.Box 14063 Research Triangle Park, NC 27709  (800) 242-7472
® 1991 VII-5 October 1991
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Site Assessment at
Formerly Used Wood
Treating Sites

SITE CHARACTERISTICS

Wood treating sites are generally large, 10-50
acres, and often have been in service for over
30 years. As a result, soil and groundwater
contamination from the continual use of

‘preservative solutions is extensive. The main

wood preserving chemical of concern is
pentachlorophenol. PCP is listed as a -
potential carcinogen. It is highly soluble and
is often found in ground water at distances of
several miles from the wood treating facility.

Wood treating sites are often located in rural
or remote areas which increases the cost of all
site related activities. Site assessment usually
requires a significant mobilization of heavy
equipment and engineering staff.

THE PROBLEM

PCP moves relatively easily through soil and
water systems. Large wood treating sites
require extensive sampling in order to
provide an accurate three dimensional
assessment of contamination. Sample
matrices are complex due to cross

- contamination by other organic and

inorganic compounds. Removal of PCP-
contaminated material is expensive. How
can site assessments be carried out to provide
a realistic estimate of clean-up costs?

THE SOLUTION

The EPA has completed extensive tests of the
EnSys PCP RISc™ field analytical system and
recommends its use for for field analysis of
PCP contaminated samples.

MOIIEV

‘%-;;!!eneflts of lln—Sute Analvsm for PCP

I

""f;i‘-Ths use. of thls ﬂeld analytlcal method typlcally reduces analytlcal
costs by 60% and site assessment costs by 20%—40% '
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TEST USES

Site Mapping

Screening for Contamination
During Excavation

ADYANTAGES

Results in 20 Minutes

Sensitive to 0.5 ppm

Accuracy Comparable N\~

Remediation Process
Monitoring

to GC/MS
TN
Screen On-Site:

Reduce Analvtical Costs ENSYS INC
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VALIDATION DATA FOR PENTA RISc~ SOIL TEST KIT

The PENTA RISc™ Soil Test Kit is a fast, easy-to-use system for screening soil samples for pen-

tachlorophenol (PCP) over the range of 500 ppb to 1000 ppm. The test can be performed to indi-
cate whether the pentachlorophenol in a sample is above or below a relevant concentration, or it

can be used to establish a range for the pentachlorophenol concentration in a sample.

‘A comparison of several methods for pentachlorophenol determination in soil is given in Table 1.

The PENTA RISc™ Soil Test compares favorably with other commonly used methods for each of

the important analysis criteria.

Table 1
PCP IN SOIL
ANALYTICAL METHOD COMPARISON

Quantitation Typical | Rapid On-Site| Total Analysis Cost
Method Limit Accuracy Analysis Time
EnSys PENTA RiSc™ 500 ppb +- 30% Yes 0.3 hr. $50
Field GC 500 ppb +-100% Yes 2.0hr. $75
EPA Method 8270 GC/MS 50 ppb +- 15% No 5.0 hr. $200 - $500

P.O. Box 14063, Research Triangle Park, NC 27709
Royal Center, 4222 Emperor Blvd., Morrisville, NC 27560

. (919) 941-5509

(919) 941-5519 FAX




PRINCIPLE OF THE PENTA RISc™ TEST

EnSys' test for pentachlorophenol (PCP) is based on an analytical method in which an anti-
body recognizes and binds to a specific chemical or antigen.

An antibody is developed that will attach to a small organic molecule such as PCP at very
low concentrations (ppb range) with a high degree of specificity. The figure below illus-
trates how antigen molecules “fit" into antibodies.
An antibody is analogous to a lock in the sense
that there is a unique antigen shape, or key, that
fits into it. v

The test itself is a competitive assay in which the -
specially designed antibodies will bind both with -
PCP molecules in the unknown sample and with
molecules of a PCP-enzyme conjugate. The
conjugate reagent is an enzyme to which mole- -
cules of PCP have been chemically attached.

PCP molecules in the sample compete with the
PCP-end of the conjugate reagent for a limited
number of antibody binding sites. The greater the
number of sample-derived PCP molecules rela-
tive to enzyme-attached PCP molecules, the larger the proportion of antibody binding sites
that are occupied by PCP molecules originating from the sample. :

After an incubation period during which the competitive binding occurs, unbound PCP and
PCP-enzyme conjugate molecules are washed away and color-change reagents are
added. The enzyme part of the bound conjugate molecules catalyzes the oxidation of a
colorless substance.to a colored (blue) substance. The reaction is stopped by addition of
dilute sulfuric acid (blue solution turns yellow), and the resuits are conveniently interpreted
in the EnSys photometer.

The degree of color development at the end of the test is proportional to the number of
PCP-enzyme conjugate molecules bound to the antibody sites. Since the developed color
intensity is inversely proportional to the number of PCP molecules in the sample, the con-
centration of a chemical in an environmental sample can be easily determined.

Q)
s
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TYPICAL APPLIQATIQNSQF PENTA RISc™ SOIL TEST

EnSys PENTA RISc™ Soil Test can be used to survey PCP contamination levels in soil rapidly
and cost—effectively. The test can be used both in initially assessing degrees of contamination
and in remediation process monitoring.

The high sensitivity and specificity of the PENTA RISc™ Test System pemits the clean
differentiation of positive soil samples from those containing no pentachlorophenol. The
positives can then be sent out for confirmation without i mcurrlng the laboratory analysis costs
for uncontaminated samples.

The PENTA RISc™ Soil Test has been used to map the extent of contamination of pentachlo-
rophenol on wood preserving sites. To accomplish this a sampling grid is typically set up on
the site and samples are collected, composited, and homogenized. A single field worker can
then use the PENTA RISc™ Soil Test to screen up to 50 of these samples in an 8 hour day and
provide a quick, accurate map of pentachlorophenol contamination on the site. The results can
be used to determine the boundaries of contamination, define “clean” ares, and estimate the
volume of contaminated soil.
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PENTA RISc™ SOIL TEST VALIDATION

The PENTA RISc™ Soil Test system has been evaluated with soil samples collected from six
wood preserving plant sites distributed throughout the U.S. The evaluation was conducted by
personnel at Mississippi State Forest Products Laboratory (MFPL). MFPL is weil-recognized
in the wood preserving industry for their analytical expertise.

The soil samples were homogenized, split, and analyzed by the PENTA RISc™ Soil Test and
by EPA Method 8270, the standard GC/MS method for semivolatile compounds such as
pentachlorophenol.

The PENTA FHScTM Soil Test was used to quickly range the samples. This was done by

performing three dilutions of each sample and comparing the color development with a
standard.

As shown by the data in Table 2, the PENTA RISc™ Soil Test is very accurate when
compared with the GC/MS reference method.

TABLE 2
PENTA RISc™ Soil Test Validation

Mississippi Forest Products Laboratory
Sample ID Interpretation  Interpretation  Interpretation -GC/MS value
MFPL # at 0.5 ppm at 5 ppm at 50 ppm (ppm) Correct
910312-1 >0.5 <5 <50 2 Yes
910312-2 >0.5 >5 <50 7 . Yes
910312-3 >0.5 >5 . <50 12 ‘Yes
910312-4 . >05 <5 <50 . 3 Yes
910312-5 >0.5 >5 >50 46 No
910312-6 >0.5 <5 <50 <1 Yes
910312-7 >0.5 >5 <50 22 Yes
910321-1 >0.5 <5 <50 3 Yes
910321-2 >0.5 >5 <50 5 Yes
910321-3 >0.5 >5 <50 11 Yes
910405-1 >0.5 >5 <50 20 Yes
910405-2 >0.5 >5 <50 33 Yes
910405-3 >0.5 >5 >50 56 Yes .
910405-4 >0.5 >5 >50 65 Yes
910405-5 >0.5 >5 >50 74 Yes



i.l
!

REGULATORY ACCEPTABILITY

The PENTA RISc™ Soil Test employs immunoassay technology, approved by the Food and
Drug Administration for numerous medical testing applications. This technology allows rapid
(less than 30 minutes), accurate, interference—free testing for the presence of hazardous
chemicals in samples of environmental significance (e.g., soil and water matrices).

The immunoassay technology for pentachlorophenol testing has been evaluated for environ-
mental applications under the EPA’s Superfund Innovative Technology Evaluation (SITE)
program. The EPA study (Van Emon, J. M., et al,, “U.S. EPA Evaluation of Two Pentachloro-
phenol Immunoassay Systems”, EPA Environmental-Monitoring Systems Laboratory, Las
Vegas, NV, 1991) showed that results obtained in the field using the immunoassay test were
comparable to the GC/MS results.

. Inaddition, the authors cited several outstanding features of the immunoassay methods: rapid
“turnaround times for total analysis, low cost per sample, field portability, minimal training

requirement, detection limits and linear dynamic ranges comparable to those of traditional
methods, and no evidence of false negative results (an important feature of a screening
method). The overall-performance shown in this study demonstrates that imm unoassays can
provide appropriate information for rapid on-site field decision—making.

CROSS-REACTIVITY

The PENTA RISc™ Soil Test is highly specific for pentachlorophenol. The cross—reactivities
of the following compounds were tested and found to be negligible: phenol and various
chlorinated phenolics, miscellaneous non-phenolic compounds including diesel fuel, creosote
and chromated copper arsenate. The only compound that gave a significant response (63%)

was tetrachlorophenol, which is typically only a minor component of penta wood-treating
solutions.





