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

2) 

3) 

4) 

5) 

6) 

7) 

This comment is no longer applicable since analysis for metals in soils was to be 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. 
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State of Wisconsin \ DEPARTMENT OF NATURAL RESOURCES 

Northwest District Headquarters 

May 26, 1992 

P.O. Box 309 

STli 70 West & First Street 
Spooner, Wisconsin 54801 
TELEPHONE 715-635-2101 

TELEFAX 715-635-4105 

File Ref: EPA ID# WID006176945 
807050310 

Linda R. Schorr - Project Manager 
Dahl and Associates, Inc. 
4390 McMenemy Road 
Saint Paul, Minnesota 55127 

Dear Ms. Schorr: 

On behalf of the Wisconsin Department of Natural Resources - Northwest District I 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 1 O 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 1 o 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. 
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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 1 00 cubic yards of suspected clean soil is representative. The 
composite sample should be derived from 5 grab samples taken within the 1 oo 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 pentachlorophenol 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 Department requests that one sample 
every 1 O 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. 

15::·ti~ 
Dave Kafura 
Hazardous Wa Specialist 
Solid Waste Program 

cc: Jamie Dunn - Spooner 
Hazardous Waste Section - SW/3 
Mick Michaelsen - Spooner 
Pete Flaherty - LC/5 
Lorriane Stoltzfus - DOJ 
Vern Lundequam - PWP 
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1.0 INTRODUCTION 
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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. 

2.0BACKGROUND 

The PWP wood treating facility is located at 8682 State Road 70, Siren, Wisconsin. 
Since the mid-19S0'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) 

4) 

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

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 (ORO), 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 (FIO). 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 ORO, 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 O 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 

DAHL 



VEWI3180 
PAGE# 4 

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 



VEWl3180 
PAGE# 6 

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 ORO. 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 ORO 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 Rise-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 
(ORO), 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 

VEWl3180 
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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 ah 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 



I 
I 
I 
I 
.I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

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 Manage_r 
Hydrogeologist 

Rodney M. Jasmer 
Director - Environmental Services 
Hydrogeologist 

~ 
Senior Engineer 

Date 

Date 

Date 
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APPENDIX A 

BACKGROUND INFORMATION 

40 CFR Part 264 Subpart W 
Draft Interim Stipulation and Preliminary Injunction 

Material Safety Data Sheets · 
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proviJea ;,rotccdoi, fron, ;,rooipiledon 10 wid1i11 twu 7.iure; v( lhc clfectivc d11tc of of nun-ca.rthcn mo'lleri:i.b, ;;11.c::.idi,1~ wv,..,J 
tlui.i ncithc~ run-on nl)r nrn"\ln i:s icne:isl• lhi~ rulu. vi' wl11:n di.: drip h:ss reached l .1 and nl)11-uruciur.tlly sui:1~rtci! n~phalt; 
c9 not £ubjcct to resulntion under )'cnn 1.1( as.:. "'hi"~'c",;1 c.,1n::i lateT. (2) ~ slcl>Cd ti) r, e:-Jr.iin tr:.a!cd wood 
§~G4 . .S73(o) ur ~1{i.!.J73(f), ai :i.pr,ro- (l) rvr c1-b1in~ drip paas !or which lhC Clripl)Ggc,-;-;il and -5i'i:c:· ·.vateri-;or,oJu-
~riate. :ig.c i:nnnot ':,c documontcd, wilhln s· ;yenrs tinno oi' dri~i:'"&= and w111er <N al.her 
§164.5it ,\~SC!-~ni~nt o{ cxi"tlug drip p.id •Jf the cil'c~!;vc date of Lhls 'rule, bu1 if the wa,,tQ to the associated collcc~:on system: 
i11t4crlly. . .. wi;e o( tho (;u:ility i. iw:1111:r thaa 'r' ;ycu'n;, (J) lfavo a curb or ll1:r111 around inc 

(n) for <1:1ch ~-"h:ting dr!p. ,1t\J tij de- :ill 11p,nde~. re;;,,,ir$ :iud u1odiJlc::uions pcrimc:l~; 
fined in P64,571) -,t thl.~ ~,,~,11-11 t, 1hc c••.vn• ,nu,1 l,c: cum!Jlctc:l by the t!cnc tilt;: facility . _"c.4) .ae impcnnc:iblc. e.g., c.-::ncretc ;,:ids 
c:r or o~r:.itor n11i,t a,•aluut1: th.:: dri? v~d rc:ich<:i. 15 )'e,:us of Jgc Ol' lly lWO ycu~ inu&t be 3Cllled, coated, or .:ovc:rcci wilh an 
nud ,1clcrminc t!1:u it mc::.:s :iii· of the after the c:Tcctivc date of this rule, which, lmpennc::i!:.lc material sucl1 that the: &ntlre 

·rl!quir1:111ents of this ~ubpart, exc.:;:it the ever comes later. · . surfac: where drlppage occ::,rs ot may ni:t 
rc.qulrcnt,!nt~ for liners and lc:;i.k det~ction (3) If 1hc owner or operator belic:ve~ ac:uu Is Qpablc cf containing suc!I drip
Sy)lc:ms oi ~264.57;(~). No intc:r :han the that lh<.- drip :,ad l'liU continue 10 mc:oc all ~SC anc! mixtur~ of dripr11,ec Jnd pre• 
cff".:.-ctivc dale of this rulo. the owner or of the. rettulrcmenu; of §264 . .573 of this cipit.D.tian., materials, or other w:isles while 
opct:.tnt mu~, obt~iu unct keep on /Ile: ,11 i;ul>pott after tho d4te upon which •II UP:" being routed t.o an au01:t111cd cotl~llon 
the facility a written :1ssc:31men1 of the sr.idcs, rcp:ilrs and modll\c.'\dons must be system: and 
drip 1,1:id, rcvic:wi:.d ,1nd cerliticd l,y an comi,lclcd llli cst.1bli:;hcd under para• (S) Be of sufficient 2lructural strcng1h 
indapiendcnt, q1111 lif\cd rci;!~tercd prore,. grsph» (h)( I) and (l) of this section, the a.nd thiekne:rs to prevcnl failure due to 
sional engineer lhrtt 1:1 ttc:sts to the: rc:iults owner· or opcralOr may petition the: .Re- · phy,ical contact, cllnu.tlc ~nditions, the 
uf the cvafu1llion, Th~ a:;scssmcnt must be gion:il Administrator for an ex.tension o( stress of da.lly operations, e.g., vuiable 
reviewed, u1xtatcd and r~rtified aMuaJ- the dc:.:1dllnc ,pecified in par-agtapb.(b)(I) and movlnJ !Ollds ~ueh a.s vehicle: tr;i.ffic, 
ly until nil upi:radc~, rcpulr:, or ;nodlfic:i• or (l) o( this scclton. The Reiional Ad· movcmettt of wood. etc. 
tlons ncC1.-:i~ary to achieve con1pllance with mlnistrator will &r:lnt tho l)Otltlon (or ex- · ,- Noto: EPA will generally oonside.: a.ppli-

. 1111 or the standards· of §26-U73 of this tension based on 1 f&Mflng lhat lho drip c;ibla st.iuuia.rds establi3hcd by profcs• 
subpart arc: complete. The cvalua.tion mu.st pad rnc::t, 1111 of the rc.quircmonu of. sional organizations gc:nc:rdly recoanized 
dccumcnt the extent tu· which the drip pad §264.573. except tbal Uloao for'lincrs and by the indu:try &uch as the American 
meets each of the deslin and operating l~d dctc:C!ion systems specified ·.in Concrctcdnstitutc (ACJ) er the Amcriun 
sl.Andarda of §264.573 of this.subpart. o~- · §264,.S73(b), and that it \\'ill continue_ to ;Sccloty'o( Testini Ma.tcr!als (ASTM) in 
cept the ·sundar<b ror liners 1:1nd lcalc de- be prutecdvc or hum:in health and tho .• judain1 the ,tniot\lrAI lntcgrity tcquin:-
tec:tion sy;tcms, specified i.n §:Z54.S73(b) cnvironmcnL · - meat of W, paragraph. · · 
o{ this ·,ubpart,~and must documera. the: (c) Upon completion of all upgrade,, •· (1)) A new <Jnp pad or an c.ristirig drip 
113e of the drip pad to the e;i.tenr pus,;iblo, rot:,aln, and modifications. the· ownu or pad. •&ncr the· dcadlino utabli&hcd ·in 

. to d~ument compliance with paragraph operator must ,ubmlt to tho Rcaional.Ad- 126,...571(b) of this 1ubpart. m1,1ot have: 
(b) of this section. · ministrat.or or SUlto Dlr~tor. th~ aa-~h . 0 (l) A synthetic liner ins~lled below the 

(b) The owner or operator mun dc:velop clrawin~ rue the drip p:id together with. a •"drip pad tlla, is designed. constructed, ~nd 
:i written plan for upgrading, repairini, c:crllfict.lior. by an independent qualified _-in.stalled to prevent !chge from the drip 
and modifying tbc drip pad to meet tt,e rc~lstued profeuJon.:)J eni;inc:r attesting pad iato the: adjacent subsurface soil or 
requirc:monts of §264 . .573(b) of-this sub- th4t the drip pad cunforms: to:, !he: groundwater or surface water at any.ti= 
p:i.rt, antl submit the pl.in 10 the: Regionnl . d~1vin81, ··· • ·.: · ' ·····: ... during the ac:tive fife (including the cl~ 
AdministrR(Or no later thRq 2 years before: (d).,Ir tho drip pad is _f<:>und to be leaking ~Ure. period) of' lhc drip pad. The liner 
tho da1t. that ;1tl ri,pain., 11pgr:idcs, 11nd or 1mllt (or u~e •. the owricc or opc.r:ator must be c::,u"ructcd of materi:us that 111111 

I. '· -inodtncilllona will ·be. complete. -Tbis 1vrit- must comply ·. wiLh the provisions/ o(. prcvont wa,te (ram being 11bsorbcd into 
ten plan must describe" a.II ·ch11ngi:a to bo §26'4.S73(m)·of this subpart .or ·c1~ the·. the linu- and to prevent reJc:ucs into the 
madt to the c!rip pad fnsufficicnl delJ!il lO d:ip p~d in 1.ccordanCll wich· i26~-S:7$.. ot adJ1u:ant·subaurfl1~ soil or groundw~t~ ar 
document compliance with all tho roqulre- lhis ,ubpart. . , ...... · . ". surface wator during the llctlve lire or the 

I menu of §26J . .S7.3_· 9f this· subp:irt aDd -4J6.o4.51l Dtslp ~d ln.~&alfarioa of,aew .facility. The liner must be: : ·: · 
mus& document lhe 11eo or ,!-le drip pod to drip pada. · '· . (i) ~lnictod of 0111,cri11ls tha,:bave 
the extent pouible. "The p!an mus, be · Owners and opera ton o( drip pada m_urt appropriate c!ieinlcal 11ropcrtJc, and suffi, 

· reviewed a_nd ~rtlfict.! by a,1 indc:pc:ndent o:isuro !hat tho pada aro designed,· In- ac:ut ,trcngtb aud thickness ID. praent 

I · ." qu:ililic:d registered profcs,ioruil engineer. st31lcd, and operated in a~ord11IJCO wil.b failure dai: to prc.uure aradients (includ• 
: · · All upgrades, rcpG.lrs, end ntodllications . all ·of the :1pplicabfe· ~quin:ments o! ln·g .static head and cxternaf.hydrogcclogic 

· must be complctc:u ln accordance with lhe §§264.S7J, 264.574 ;1i:id 26-4.575 of this forces), phyaic:il-cont"1. with tho wu,o or 
following; · HUbp,1rt. . . : • . .. : · · ·, drip pa,d lcaJca&c to which .thoy at11 ~-

1
. ·' .·(1) For exi&ting drip pads oi known and § 1~4.573 ·. Design and opentl_n: po,seld. cllmaw: oondltlona; tho·-10'eu:of 

· · dooumcn(ablc: · age, all, upp;radl:3, ri::pairs, r~11lttmcnt.s. ... ·.. . . inau.llatfon, and the· str=a of daily Opet• 
· · ·:·11nd modifications· · inust he oomplcted ... , . (a) Drip pad, must: (l) Be constructed acion (inch1dlni s:rcsm: fr01:\' •~cul&:., .. · 

••• • • ·•• •• • • • •• • ,1 •• • • • • • • .. •· ••• ', - • • 

-·1-·:., ,;· ... ,.. , ..... ·.:,·::.:.. .)·\· .. :.:·.·.: .. :,. 
•• • • I • • .':.t._ • • '• • '> ,J'.,: 

..... :·, .. 

I (s.&c. 2C6.5T3(bl(1)(1)] 

.. ,·.: ➔ Envlronmelll Reponer •_:. .,10 
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tr:iillc on tlw drip pad); run'")tf :-:illnAe,cmcm sysltua tu c:ollcc:L :ind m11y hv.vc CP11~cd or ~:i, c:iu~cJ a relc::itcd 
(Ii) . Phwcd upl)r\ t1 foundction ,,: bc.se control :11 lea.~t lh:: wl\lcr volume resultlns of!1~ ... :~ou, wa»lc (e.g .• upon di;ic:c:ion of 

c:ip:1blt. of providing suppon to the !bc:r from a 24-hour, 2~-y~r storm. lcukage in the leak dc:tc:e:ioo system), lhc 
:ind rcsistl\nce 10 pre.\~ure uadlcnts :ioovc . (£} The dri\\ j'lad mu::t be cvolu::ted to owner or opcratnr mwa: 
an<i below the liner to rrevcn1 failure oi dc1crrninc lh:it it mcete the rc4uirc:ncntl (i) Enter a re~rd uf lhc: ~is~vcry in ~he 
lh«? liner due to ~cnlcmcnt, campr~~ion or or ?¥-rllgnph~ (a} throu&h (f) o( this sec- rac:li\y <>peri\llng ll)i; 
upli(t; and lion ind the owner or operator m~t oi:>- (ii) (mmediatc:ly remove !~c portl,;,n oi 

(Ill) Installo1tcd 10 ccvot all surrounding \Sin a statcir.~nl frum an hidc~ode-:it, the drip p:id affc:ctcd by rhe cor.dition 
earth \luu wulu 1."tJmc in cunt1t1.:1 ..,ilh the qualilicd r~gi.,l::reo ;,rufr.uional enginter from sc:rvfo:; 
waste or leaki1.ge; Hnd cutifying that the drip pad !.lcsi&n me:u (iii) D<:tcmiinc wh:n ste;:s :nust be i..ik-

(2) ,\ lc:ikag,e detection syst::.m inunedi- the.rcquire~:nts of this &ection. en to repair the drip p11d i\nd cl:an up &ny 
ately above the liner thol is dc.~igncti. (h) Orippage and aecumul.iled pre..:;pi· lc::1bgc from below the drip pad. and 
ccnstruc:led, muinlaincd and opcralcd to la1ion mu~t be removal rrom the iLSSO\:iat• <::St.&bli:ih a schedule for accomplishing lhe 
d~tc:c:t Jca)(age from lhc drip P3d. J'hc cd collection s~tem as nccess.icy to pre- rcpain: 
IC:lk~su detection system m1:~t be: vent c.)ver0ow onto the drip pad. (iv) Within 1.4 hours aflcr discovery of 

(i) Construclcd of m:\lcrials that arc: (i) . The dri? pad surface mu~t b~ lbc ~-ondilioa, nolify tbc Rcgiono.t Admin-
CA).· Chc:miailly resistant lo the waslcs !=lo:incd thoroughly al least once every istrator of the condition and. within 10 

m:inagod in the drip pad and the lc::\kaie 1cvc:1 days such that Atcumub.tcd rc:.iducs working days, provide writtcs:i 11oticc lCJ lhc 
that might be gcner:ncd; and of hr.r.:Judou$ wa,tci or othor matcrb.ls arc Regional Admini)tralor with a description 

(Bl Of sufficient ~trcngth a11d th:clc:ness tcmovc<i, \Ising an a.pproprfate and effec• of tho ~teps that will b~ taken to repair the 
to prevent collapse under the prcssur<:J u~c clCAAing lcebniquo, lncludlng but not drip P4d :irtd clc:in up any lcakilgc, and 
exerted by overlaying matc'rinll and by limited to, rinsing. W11Sbing with deter~ the schedule for acco1nplisbini; tbi& worlt. 
any equipment ~s~ at the drip pad: gent. .or other a.ppropr!ata · solvents, or (l) Tbe Rciional Administrator will cc• 

{ti) Designed and Ol)Cntcd to (unction ,lc~tl\ elcaning, Tho· owner. or opora10r view the informuion submitted. make a. 
without. clogging through Lho &cheduled must document the dato and time of each··· detcrmin:tion rcgardin& whether tbo pad 
cl03urc of tho drip p:id;-and clcanin& aod the cleaning procedure used · must be removed fronf scrvic:o coruplctc:ly 

(Iii) Oc:iigned so tho.t il will detect tbc in the C11e1lity'1 oporating Joa: : · ·· .'' ''· or piinlaUy until n:rnlrs .ii.nd clC11n up &re 
(allure of the drip ~d ·o, the pr_esenC4 of a (j) Drip pada must bo . operated and complete: and notJCy the owner or operalo:
reloasc of hazardous wasl~ or accumufated maintaiced in a ·manner,. to ···minimize or \be: doi.crminalioP and the underlying 
!lquld al the earliest pracl.ic:iblc timo;· . . ttacklng o( ha:a.Ji!ous waste or hua.rdou& rationale In writing. 

. (c) Ori~ pads mus~ bo m:iintaincd such waste con,tltucnts otr the dri-p pad u a .. : {3). tJpoa ~nplcting all repairs and. 
U111.t tb.ey remain rr~ . of cracx.. gaps. r~lt of 11ctivitlcs by -: penonncl or clean up, the owner or opcrator·must no
~rrosion, or other dater!ocation that could oquipmcnt, ,. · · · · ··. •·-~•:· · •· . ••.; · tffy the Regional Adminiclratot In writing 
ausa hazardous waslc Lo be rale:ised from (k)_ ACtcr being removed from the treat- and provide a certification dgned by an 
lhc dri? p:id.. .. · men, Ves4c:I. \foaled wood from prt!i,urc· · indtpcAdent. qualified rcgis\ercd prof cs• 

Note: s~ .. §264.S73(m) fOI" r:mcdlaJ and non-preuure P~•· mU3t bt'held slonal cnglne~r, that the repairs and clun 
action_r=quircd if deterior:ition_ or leakage oo·the drip p&d until dri-ppage .has ceased:·· ui, have b«n completed ac;cordlng to the 
Is detei:~. · The ownor or o-pcr.ucr .must mabnain rec• wriuen plan SllbntiUcd in !CCOrdance with 

(d) The drip pad alld as~ociatc:d collco- ords sufficient lo document lhaL all treat• paragraph (m)(l )(iv) o{ this .~1ion. 
tlon s~ccm must be designed anc! operated ad wood 11 held on the pad iollowlng, (n) Should· a permit be nc..--c.ue.ry, the 
to convey. drain, ·and collcc;t liquid .rcsull• treatment 111 ac:.cord11nc: with this Rc:iiccal Adminimitot wUJ specify in the: 
ing t'r~m dripp11gc or precipitation in order rcquircmont. permit all deslgn and operating practicc.s 
lo pn;vent run-oif. . · (I) Collection &.ad holding units uaoc::-. that &re n~ to emuro that the-~ 
. · (e) _Unless. protected t,y -a st;ucturc.. ai; 11\cd with run-o~ and run-off. c;onLrol sys- qulrementa of thla teetion uo .-.us&d, 
~cscribcd in §264.Si0(b) of thi, ~Ub[\art, terns must he e.rnrtic:d or otherwise in:tn• .(o) Tbc owner or opcnitor ·m111t ·main• 
the owner ,or. operator must d~iiJl, _con- a,ed u soon a1 possible after sLorau to tala, u pan or the rllcility opcr:1ting log, 
1\CUct. open.le and maintain i Nn-OD con- maintain dcaign c,.p:iclty. of the syitem. · doc:umentation or past operating and 
trol ,y,tcrn car.'\ble of _provcnting ftow (rul. Throughollt the active !Ire· of tho waste handling practice.a. This mu,t in
oolo. l_be drip pad during pcalc d~chargc drip pad and as specified in the permit, if cludo Identification of preservative formu, 
rrom at lc:ist a _24-hour, 2.5-yc:ir stcrm, the owner or ope~ter deiects a cond!Uon latlot11 used in the J)lt:d, ll JQeription o( 
llnlc:ss·: the .. _system. has sufficient excesa I.hat may have caused. or. bu caused a . dripp;ie mai,agcuicnt. practices, and a dc:
c:ip:1city. to contai~ any run-off t_hu inishl ·rc:Jc;ise o( hu.irdous •RQ5'C. the .~nditlon .scr1ption of treated wood storage and han• 

-·1:"te.r _the 3)':itcm. · . · ·m111( be rc:p11iml within • a re:uonably · dling pra<:tp;cs, 
(f) .Unless protected by a.. structure or prompt period or time following discovery, . §264.574 Inspections. 

cover: ·as described in i264.5i0(b) of:this in· ,ac:cordr.11c:. with .lhe. followine; · (3) During construction or inst:11:atiQn, 
subp_c:t, :th~-- owner. or· opcn,lor ·mus_t ·dC::. procedure,: .J,n~rs and oover sy,tcma (e.g.- mi:ml:::nnCll, 
·,ian, construct, operate >1nd. ma_inliin ._a_ (1)-Upon dct:ction of a. condition that sheets, or coatings) ~u.n be insy¢ete.d for 

,· 

( 
{Soo. 264.574(a)1 

---- .... , 

P\JOll~l'llld by Th~ !l!.J~EAU or tlAi101·1Al. .~r!a.1ss, l!IC •• 'ila~hlnoton, o,,:, 20c:r7 --------.. . . . . - . . - .. . . 
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;161:20Sll.3,t FEDERAL REGULATIONS 

unirnrmlty, <1 11maiC ,w,J impc:rrc:ctions (1,) tr, ~{tor rcm0'-in, or decnnt11min:it• tivn in o,.,o 1101 1111 co11ta.mlna1cJ J-ubscil& 
(e.~ •• hole~. cra..:k~. thin spois. or (orclg:i ing .i.11 residue~ ,nd making di rca:,.:,nalilc c:1111 Le prdcti~bly ~moved at' c:lusuro. 
1,u1laria.J,). l,\\lllll<iiatcly ,.((er ~nslru~iun clfurl11 to circ:.:! ~emuY11I or dcco11t1mina• (1} Tho cos, c::~llmatcs CAlculAcC'd under 
,,r lniu:111,.iion. llnct.t n,ur.t· bc: lnspc:et.:d tiun uf 1.-u11tu111/,1111cd ~mpunc.nu. ,uli!ll7ils. 0264. I I! and ::64. I ◄4 uf lhi1 part for 
:anil cenifio<i ;u meetln~ ,hu requirements .siruc:tur~. :nd ~u1pmont III re.quired in .;!o:iu1c: .u1d po.~1~lo~ure c;irc o( a dcip·pad 
rJ( ;26A . .S iJ o( ihi,. ,ubl"•HI l,y ~n imJc:- p,a1rll~r11pb ·(a) or ,him aociicm, the: -,wncr·or .. ~ubJe.:1 lo this plltogruph must Include the 
~ndcnt q1111lintrl. re~!$te.red profcaaiun:sl 01-..,,r.uor find, 111:at 11uL ;ill wntuminated COS\ o( COmJ)lyini; with tbe ,:tmlini~11l c!Q
l!'"Cineet. This ccrtin~tio11 must b~ nmiu- ~ubuila ~'1\n be ?ructJcably rcmuvcd or ,urc plan and the contingent p0$t<lasurc 
1:iincii :11 th6 facility a, i'=-M of the r~cllily uecont:11i,in:ated, he rnu:it ~D)G the facility pll\n, but :ire not rcquirc:d lo include the 
opcr:tlng record. Aflc:: iMtl\llo.llon. liners ~nd perform :>O"-clcsurc: ~n In accord• c.~1 or c:xpc.ctcd closure under pa.ragruph 

I 1111d covers must be inspected to cn~urc ~nee with clcnurc and post-closure care (~) of this section. 
· light :c111M 1111d joinu Bnd 1hc absan~ of requirements · th11t apply to . hmdfllls 
tenr,, puncllzres. or bli~lers. (§264 . .310). ?or pcrmlllcd uniu. the re• 

I 
I 
I 

(b) While I\ drip {l:ld 16 in open.lion, It qulrcmcni. to. have • permit coatinucs §§264,516 - 264.599 [Res.ervod) 
mu5C be i11~r,e1:1ed week.Jy 11nd :i{tet' ~torms throu3huut tho post~!osurc poriod. ln acl• · · • 
to del.l:ct evidence ;:,{ .iny c,f the fotll)wirtg: d!Uuu, fur the purpme or closure, post• 

(1) Deterioration, 01:alrunctions or Im- closure, :snd fiaancial responsibility, such 
pro1>er opor:ulan o{ run-on :ind run-off a drip pad i, thon ~onaldored '° be J1u1d.fill, 
cuntrol ,ystcms; · and lhc ownar 01' opct'lltor must meet all o( 

Subpart X-Mb<ollaneoua Units· 
. .. ·· .. 

(2) The. pretence of !a:ikllf!C In and tl•c requiremenls for landfills spoclfiod in ~ 26'-.600 Ai,plk11blllt)', 
proper fut.ctionfn; at ·le:ilc detection suhp:irts G and Hof th!, put. · The requfrem·ent.a 1n this subr:>art 
system. . .. . (c}(l) · The own"° or oper:uor o( an I\PPIY ·to owners and operntors ol '!4• 

(3) Ot-teriomlon or cr:icldns or the drip existing drip pad, as de6ned in 126-4.570 cWtles'·tha.t Lreat. store, or d!ai,ose ot 
p:id aurfac.G. · · of thi.~ imh(lllrt. lh:it does not ocmply with hazardou• waste In mwceJl&nenous 

Noi~ See i264.573(m} forw:uedial ac• the liner ccquiremcnt.s of §264.S73(b)(l) . units. except a.s § 2GU provlde othcr-
t1011 r~uired if dcterior.i.tion or [e;l.i..igi: i3 must: . · .we. . 

I detc:c:u:J. _(1) tnclu~e In the closura plan for. the . § zu GOl Ii: "I onmcntal pcrl'or~ia_nct 
§264.57S Cosure. dnp pad under §264.l ll both a plan (ot' 'tandard~ r 
. (a) At cil).lluc, tha uwncr ·ur operator 1.,-wnplylng wllh p:iragraph (a) 0£ µua ,cc. . 

1 
. • . 

must remove or dcconwnino.te ..111 wutc don and' a contln1cnt plan .for complylnc A miaccllaneous unit. tnus~ be locat• 

I 
. rc~ues. oonta.n1inatcd · oont:linmcnt 'Y-"' with· nnragn\ph (b) ot 1h11 w:tlon In ca.,c ec:f, de.sjgned, construcl.od, open.ted, 

r- 1 ~~ 11. · maintained.. ·and· closed In a. ma.nncr 
tem :components (pad, liuen, · etc:.). eon- n_ul ;JI wnfam nnti.u subsoin an be prao- that will ensure proteel.ton o! human 
tainlna1cd .subsoils. · and .structures and ucably TCmovcd at closure: and ·. health and the envtrorunent.· PennH.s 
equipment contaminated with waste and (Ii) Prepare a. con,ingcnt pent-closure tor miacellaneous unit.a are to contAfn · 1 lcak4gc, and ~n4ge them u .haurdou1 plan u,1der 

1
§264,J 18 of .. th!, pan for such tenna 1md i,rovt$I004 u nucasaa.ry 

waste.·.:, . complying w th p1:irAgrapll (b} of this .sec.- t.o protect humau healt.h and t.he envt-
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FROM POPHAM HAIK MPLS #33 5. 5.1992 17:22 p. 2 

PROPOSED CHANGES TO 

DRAFT INTERIM STIPULATION AND PRELIMINARY INJUNCTION 

Page 2, 
Par. 3: 

Page 2, 
Par. J(a)..i.. 

* • * 

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 professio.nal 
engineer and a certified hydrogeologist, to 
Department of Natural Resources Hazardous waste 
Specialist David Kafura by May 14, 1992. The 
materials shall be deemed submitled 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 clr ip 
pad will be installed, subject to the 
following provisions: 

"(l)· 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 oc 
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 o( the 
excavation, .tq 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 level, soil will be 
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FROM POPHAM HAIK MPLS #33 s. 5.1992 17:23 P. 3 

....; 

Page 2, 
Pat. J{b}: 

Par. 2, 
P~[. J{~}: 

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)(l) above. 

11 
( 3) If excavation is stopped before the 

extent of contaminated soil is 
reached, an impermeable liner must. be 
placed between the contaminated soi 1 
left in place and the clean fill 
which will be backfilled into the 
excavation. 

" ( 4) If excavation is stopped because 
field screening indicates that the 
extent of contaminated soil has been 
reached, defendants shall either 
{l) place an impermeable liner 
between the soil left in place and 
the clean fill which will be 
backfilled into the excavation; or 
(2) confirm that the soil left in 
place is uncontaminated by 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 ·c~aan· 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 be. 
disturbed by ongoing excavation or 
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FROM POPHAM HAIK MPLS #33 5. 5.!992 17:23 p. 4 

Page 2, 
Par. 3(d): 

Page 3, 
Par. 4: 

Page 3, 
Par. 5: 

Pro_po_s_ed Changes 
Page 3 

construction activities, and will be 
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 loaded as soon as 
possible into plastic-lined Mroll-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 wi 11 be load eel 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 ~lan or 
·within ten days after they have informed 
the DNR in writing that they have obtained 
all necessary local permits or determineC:, 
that none are necessary, whichever is 
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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"Defendants agree to complete the 
installation of the new drip pad no later 
than 60 days after the ONR' 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"]. 

Page 3, 
Par. 5(b): Change the paragraph to read as follows: 

"(b) 

lllOJAP 

Pay liquidated damages to the 
$300. 00 per day for every day 
deadline · that the drip pad is 
installed and operational." 

State of 
after the 
not fully 
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STATE OF WISCONSIN CIRCUIT COURT 

STATE OF WISCONSIN, 

Plaintiff, 

v. 

PENTA WOOD PRODUCTS, INC., 
a domestic corporation, and 
VERNON C. LUNDEQUAM, 

Defendants. 

DRAFT 
BURNETT COUNTY · 

Case No. 91-CV-79 

INTERIM STIPULATION AND PRELIMINARY INJUNCTION· 

STIPULATION 

The plaintiff has moved for a preliminary injunction regarding 

certain issues in this case. The parties wish to settle this 

motion by agreement, now therefore, 

IT IS HEREBY STIPULATED AND AGREED that the defendants will 

take rhe following steps, under the time frame set forth below, to 

bring their pentachlorophenol treating operation into compliance 

with applicable regulations: 

1. Defendants understand that it is the State's position that 

any drippage onto the ground of spent pentachlorophenol formulation 

from penta-treated logs· is considered illegal hazardous waste 

disposal. 

2. Defendants agree to immediately·c~ase the treatment of 

wood with pentachlorophenol formulation from the present until the 

time that a permanent containment system (drip pad) which comports 

with applicable federal regulations £or such drip pads for wood 

preservative operations is installed and ready for use at 

defendants' facility. 
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FROM POPHAM HAIK MPLS #33 s. 5,1992 17:25 P. 7 

DRAFT 
3. Defendants agree to retain a gualif ied 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 Associates told him they could have a plan to 

➔· him.) At a minimum, this design and work plan shall 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 is left in place, evidence that it is not contaminated must 

be supplied by the taking of soil samples anc.l subsequ~nt test 

results from those samples by a certified lab. 

b) If not practicable, as determined by the consultant 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 fill 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 hazardous waste regulations. 

d) Installation 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 

- 2 -
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FROM POPHAM HAIK MPLS ij33 5. 5,1992 17:26 p. 8 

... DRAFT 
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 the 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 for the treatment of wood; or 

b) Pay liquidated damages to the State of S500.00 per day for 

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

installed and operational. 

6. It is 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 preclude the State 

from seeking further changes in the defendants' operations or 

additional investigative or remedial measures. 

Dated: ---------JAMES E. DOYLE 
Attorney General 

LORRAINE C. STOLTZFUS 
Assistant Attorney General 
Attorneys for Plaintiff 

Dated:· •. -.,,.,,...,.----,-,-----~-----POPHAM, HAIK, SCHNOBRICH 
& KAUFMAN, LTD. 

JAMES A. PAYNE 
Attorneys for Defendants 

- 3 -
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made 

1992. 

DRAFT. 
ORDER 

The terms of the foregoing stipulation are approved by and 

the Order of this Court, this--· __ day of ______ _ 

BY THE COURT: 

-·----------James H. Taylor 
Circuit Court Judge 

- 4 -
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CHAPMAN CHEMICAL COMPANY 

416 E. Brooks Road, P.O. Sox 9158 
Memphis, TN 38109-0158 

EMERGENCY TELEPHONES: 
BUSINESS: [901] 396-5151 
CHEMTREC: [BOO] 424-9300 

I 
I 
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PENTA WOOD PRODUCTS 
R.R.#1 BOX 500 
SIREN WISCONSIN 

54872-0000 
Attn: Safety Manager 

MATERIAL SAFETY CATA SHEET 

CHAPMAN PRODUCT NAME: PENTA PLUS 40 

Chapman Product Code: 
MSDS#: 
Date of Issue: 
Date of Last Revision: 
Chapman Order #: 

SECTION 1 - PHYSICAL AND CHEMICAL CHARACTERISTICS 

47106 
6101 
09/04/91 
08/07/91 
32593 

I-Oiling Point or Range (deg. F): >260 Specific Gravity (Water=1): 1.10 
apor Pressure(mm Hg): 14 % Volatile by Volume: 60 SEP 7 1ao: v~J. 
apor Density(Air=1): >1 Evaporation Rate(n-BuAc=1): <1 

Solubility in Water. Negligible 

f 
ppearance and Odor: Dark brown liquid with phenolic, somewhat sweet odor. 
•OT Hazardous Material Name: COMBUSTIBLE LIQUID NOS (KETONES/ALCOHOL), (PENTACHLORO) RQ 

S TION 2 - HAZARDOUS INGREDIENTS 

C.A.S. # 
87-86-5 

% 
35-45 
25-35 
25-35 

OSHA PEL 
.5mg/CU M 

N/A 

ACGlHTLV 
* 

N/A 

.5 mg/CUM 
N/A 
N/A 

SECTION 3 - FIRE AND EXPLOSION HAZARD DATA 

l lash Point(deg. F, Method): 
xtinguisher Media: 
pec1al Fire Fighting Procedures: 

170 (PMCC) Flammable Limits in Air(LEL/UEL. % by Volume): unknown 
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. 

I nusual Fire and Explosion Hazards: Fumes and vapors may contain hydrogen chloride. 

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

Signs and Symptoms of Exposure: I Inhalation: 

I Eyes: 

Skin: 

I 
I Ingestion: 

Acute toxicity (Rats): LC50 less than 2.17 mg/L 
May cause irritation to upper respiratory 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. 

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

Acute Toxicity (Rabbits): LD50 greater than 201 mg/kg. 
Pentachlorophenol 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 

damage. 
Technical pentachlorophenol 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): LD50 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
'1edical Conditions Generally Aggravated by Exposure: 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 

I
Cmergencrr First Aid: 

nhalauon: 

Eyes: 

I Skin: 

I 
Ingestion: 

I -➔ 

I 

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

Flush eyes with plenty of water, lifting upper and lower lids occasionally. Get medical attention. 

Remove contaminated clothing and wash skin and hair immediately with soap and water. Wash contaminated 
clothing sel;?arately from other laundry before reuse. 

Get medical anenuon if irritation persists. 

Do not induce vomiting. 
Call 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 
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PENTA WOOD PRODUCTS 
R.R.#1 BOX 500 
SIREN WISCONSIN 

CHAPMAN CHEMICAL COMPANY 

416 E. Brooks Road, P.O. Box 9158 
Memphis, TN 38109-0158 

MATERIAL SAFETY CATA SHEET 

CHAPMAN PRODUCT NAME: PENTA PLUS 40 

EMERGENCY TELEPHONES: 
BUSINESS: [901) 396-5151 
CHEMTREC: [BOO) 424-9300 

Chapman Product Code: 
MSDS#: 

I 
54872-0000 

Attn: Safety Manager 
Date of Issue: 
Date of Last Revision: 

47106 
6101 
09/04/91 
08/07/91 
32593 

I Primary Routes of Entry: 

- .. CTION 5 - REACTIVITY DATA 

Stability: 

I lncompatability: 
Hazardous Decomposition Products: 
Hazardous Polymerization: 

Chapman Order #: 

NOTE TO PHYSICIAN: SEE "NOTE TO PHYSICIAN" BELOW IN SECTION 91 
lnhalatJon Eyes Skin Ingestion 

Stable Conditions to Avoid: None 
Strong oxidizing agents 
Oxides of carbon, hydrogen chloride, polychlorodibenzodioxins, polychlorodibenzofurans. Also refer to Section 3. 
Will not occur Conditions to Avoid: None known. 

SECTION 6 - SPILL OR LEAK PROCEDURES 

I Steps to be taken if material is released or spilled: 
Small Spill: Wear appropriate protective clothing (see Section 7). 

I Large Spill: 

I Waste Disposal Methods: 

ICTION 7 - PROTECTIVE EQUIPMENT 

Respiratory Protection: 
Ventilation: 

l ,tective Gloves: 
1 Protection: 
1er Protective Equipment: 

ICTION 8 - SPECIAL PRECAUTIONS 

!Cautions for Handling and Storage: 

I Other Precautions: 

ECTION 9 - ADDITIONAL NOTES 

I 
I 
I 

Absorb with sand or clay and place in waste receptacle. 

Wear appropriate protective clothing (see Section 7) 
Eliminate 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. 

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 (or 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. 

If TLV for product or any component is exceeded, use MSHA/NIOSH-approved respirator. 
Ventilate via mechanical methods (general or local exhaust) to maintain exposure below TLV(s). 
Wear impervious gloves, such as PVA, PVC, neoprene, NBR(Buna-N), or nitrile rubber. 
Wear chemical spfash goggles and/or face shield during mixing and when exposed to mist 
Applicators must wear impervious (PVA, PVC, neoprene, NBR (Buna-N), or nitrile) protective clothing, as necessary 

to prevent exposure. 

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. 

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

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 

chloracne. 
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 
regarding 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. 

NOTE TO PHYSICIAN: This product is a metabolic stimulant. Treatment is supportive. Forced diuresis may 
be eftectJve to reduce total body burden. Treat hyperthermia witli physical measures. Do not administer 
aspirin, phenothiazines. or atropine, since they may enhance toxicity. 

HMIS Ratings: 
Health: 3 Flammability: 2 Reactivity: o Special Hazards: None 

I HA's Hazard Communication Standard, 29 CFR 1910.1200, may require you to distribute this information to your employees and/or customers. 1·1 this produc1 is used 

I CONTINUED ON NEXT PAGE 

SILLING 

I 
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CHAPMAN CHEMICAL COMPANY 

416 E. Brooks Road, P.O. Box 9158 
Memphis, TN 38109-0158 

EMERGENCY TELEPHONES: 
BUSINESS: [901) 396-5151 
CHEMTREC: [BOO] 424-9300 

I 
I 
I 

PENTA WOOD PRODUCTS 
R.R.#1 BOX 500 
SIREN WISCONSIN 

54872-0000 
~ttn: Safety Manager 

MATERIAL SAFETY CATA SHEET 

CHAPMAN PRODUCT NAME: PENTA PLUS 40 

Chapman Product Code: 
MSDS#: 
Date of Issue: 
Date of Last Revision: 
Chapman Order #: 

af' tions other than the mailing address shown above, it is your responsibility to promptly distribute this information to that location. Additional copies of 
t aterial Safety Data Sheetsare available upon request. 

tlon 313 of the Emergency Planning and Community Right-to-Know Act of 1988 and of 40 CFR 372 requires identification of certain toxic chemicals. Any such 
chemicals contained in this product are listed in Section 2 and identified by an asterisk("). 

I
; information must be included in all MS OS's that are copied and distributed for this product. '·• 

T information is to the best of our knowledge and belief accurate and reliable as of the date compiled. However.no representation or guarantee is made as to its 
a 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. 
It is the user's responsibility to satisfy himself from other sources that this material Is suitable for his own particular use. 
T,,s neither a license under any applicable patents nor an assurance of freedom from claims under pending or issued patents. 
A rrenties against patent infringement are disclaimed. . 
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DESIGN DRAWINGS AND ENGINEERING SPECIFICATIONS 
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EXPLANATION 
NOTE : 

This drawing (Including property 
lines, structures, 11nli locations of 
buried utilities) is not exact. 
For precise locations, consult 11 
registered land surveyor o.nd 
appropr111te utility COl'IPQnys, 
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PENTA WOOD PRODUCTS, INC. 
VEWl3180 
RUN-OFF CALCULATIONS FOR RUN-ON CONTROL 

12-May-92 MAJ 

GIVEN: FROM TP-40 (TELEPHONE CONVERSATION WITH MR. GARY McOIVITTNATIONAL WEATHER SERVICE) 
24 HR, 25 YEAR RAINFALL EVENT 1(24;25) 4.5 · INCHES . 
1 HR, 25 YEAR RAINFALL EVENT 1(1;25) 2.2 INCHE~ ~ 

RUN-OFF COEFICIENTS ("HANDBOOK OF STEEL DRAINAGE & HIGHWAY CONSTRUCTION PRODUCTS) 
ROOFS C 0.75 TO 0.95 . USE 
IMPERVIOUS SOILS C 0.40 TO 0.65 USE 
(NOTE: DUE TO COMPACTED NATURE OF SITE USE HIGHER VALUE FOR UNPAED AREAS) 

GENERAL EQUATION: 
Q=C"l"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) 

0.90 
0.65 

I AREA DESCRIPTION AREA C Q(24:25I Q/1 :251 / 
[:::::::::::::::::::::::::::::;::::::;::::::::::::::::::::::::;:::::::::::::::::::::::;:::;:::::::::;:::::;:::::::::::::::::::::::::::::::::::::;:::::::::::::::::::::::::::::::::::::;:::::::::::::::::::::::;:::;:::;::::::::::::::::::::::::::::::::::;::::::::::::::::;:::;:;:::::::::;:::::::::::::::::::::::::::::::::::::::;:::::::::::::::::::::::::::;:::::::::::::::;:::::::::::::::::::::::::::::::;::::::::::::::::::::::::::::::::::::::::'::::;:::,:,::::::;:::::::::::::::::::;,::::::::::::::::::::,:::::::::::::::,::::•:::::::,::::,:j 

Ot-t-lCI:: BUILDING (NOR In HALI-ONLY) 650 0.90 21.9.38 107.25 
GARAGE (FORMER VACUUM TREATMENT BUILDING) 1340 0.90 452.25 221.10 
PROPOSED ROOF AREA (SOUTH HALF ONLY) 1440 0.90 486.00 ' 237.60 
PROPOSED BUILDING AREA (SOUTH HALF ONLY) 1200 0.90 405.00 198.00 
UNPAVED AREA 17167 0.65 4184.55 2045.78 

1,:::::::::,:,:::::::,:,::'::::::::::,:,:::,,,,,:,::::':'::,,,:,,,,,,,,,:,:::::::::,:,:::::::,,,,,,,:,:,:,:,=:=::,:::::::,:,:::::::::::,:,:::::,,,,,,,:,:::::,,,:,:,:,:::,:,:,:,:,::::=,,,,,:,,,,,,,:,::::':::::::::::::'::::::,:,,,,,:,:::::::::::::,:::::,,::::::,:,:,:,,,,,,,:,,,:,,,,,,,,,,,,,,,:,:,:,:,:,:,,,,,,,,,,,,,,,,,:,:,:,::::::::'::,,,,,,,,,,,:,:,::'::::::::::::,:,,,,,,,,,:,:,:,,,:,:,:::::,::':::':'::,:,:::,,,,,,,,,,,,:::::':::::':::::,::::,::::'::::::,:::,:,:,,,:,:,:,:,:::,:::::::,::::::'::::,:,,,:,:,:,:::::,,:,,:,•:' = ,., ,.,, I 

I TOTAL CALCULATED RUN-OFF 5747.17 2809 73 J 

~::::::::::;::::::::::::::::;:;::::::::::::::::::::::::::;:::::::::::::::::::::::::::::::::::'::=::::::::::::::::::::::::::::::::::::::::::;:;::;:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::;::::=:::::::::::::::::::::=:::::::::::::::::::::::::::::::'::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::;::::::::::~:::::::::,:,::::;,:;:,::::':,:;:=:::::,:,::::::::::::::::::::::::::::::::::::::::::::::::;:::::::::::::::;:::.:::::::::::,::,:::::::::::::;:::::::,j 

I FLOW RATE {GALLONS PER MINUTE) 29.85 350.28 J 

BASED UPON CAPACITY CHART, USE 12 IN. DIAMETER CORR EGA TED STEEL CULVERT AT 0.5 % GRADE 
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Permalon® 
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 untquely 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 

Thickness 

Weight ( ms f) 

Temp Range 

l" Tensile 

1~' Elongation 

Tongue Tear 

PPT Tear 

Drop Dart 

WVTR 

Methane Perm 

Radon Perm 

md 
td 

AST11 HETHOD 

D-2103 

D-882 ,, 

D-882 

D-2262 

0-2262 

0-1709 

E-96 

0-1434 

0-1434 

UNITS 

mils 

lbs/msf 

deg F. 

lbs ,, 

% 

lbs 

lbs 

grams 

perms 

PLY X-210 

18 

80 

-50 +200 

50 
52 

900 

36 

37 

>760' 

0.046 

c~/lOOi~ atm 45.8 

cm1/100in.:i. atm O. 078 

Bacterial/Fungal transmittivity--Permalon, although not actually 
bacteriostatic/fungistatic in nature, has no nutritional value to 
microbes and will not support their growth. In 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 Perrnalon 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 SPECTfICATIONS 

Permalon Ply X-210 is a four layer composite laminate of three 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. 

Physical Property 

3.".Tensile 
3:'.• · Elongation 
1:007. Modulus 
:· 

Burial Properties 

Initial Result Pose 

128 pounds 
7147. 
86 pounds 

Burial Result 7.. Change 

126.pounds -1.57. 
7307. +2.27. 
87 pounds +1.2-Z. 

The differences in the cesc results fall within the expecced machine error 
for these t.esc methods. ·· · 

Permeab il icy 

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

Less -than·.0.04 perms. 
Less than 0.0035 perm-inches 
less than 10 co the -7th power cm/sec. 

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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P.ermalon® 
High Strength Specialty Fil_~s 

4,. :::---:.· ...... 

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 stabili'zation 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, rode.nts and 
microbials (it is not a food source). Additionally, it meets ASTM 
o:..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 / 231-24l7 
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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-l?ermalon® 
High:_'.-Strength ··specialty. Films· 

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

PEP.Ml,LO!I X-150 

ASTM UNITS VALVE 
PROPERTY ------------------------------------------------------9.0 THICKUESS 
STD WT 
l '·' TEIJSILE - MD 
l" TENSILE - TD 
1 " ELONGATION - MD 
l" ELONGATION - TD 
TONGUE TEAR MD 

TONGUE TEAR - TD 
PPT TEAR -· MD 
PPT TEi\R - TD 
Sl!RI NK.i\GE - 1\RE!\ 

DROP DART 
COLD CRJ\CK 

F~bruary ·20th, J.'.)90 
x-150. w:n 

D-210:3 mll5 
D-2103 lb/msf 
D- 882 lbf 
D- 802 lbf 
D- 802 "' 0 

D- 882 "' ·o 

D-1938 lbf 
D-1938 lbf 
D-2502 lbf 
D-2582 lbf 
D-1204 % 

D-1709 g 
D-1709 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 / 947-2053 TELEX: 077-5154 

30.5 
23.0 
27.0 

550 
'150 
4. 5 
3 . 5 

25.0 
20.0 

< 2.0 
900 

< -50 
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1. Components in ELISA chemistry 

2. Enzyme addition 

3. Incubation and competitive binding reaction 

4. Wash 

•l: 

Scientific 
• swapping 

Onsite analytical technology 
uses medical technol_ogy 
. to detect organic content 

By Kimberly A. Roy 

Technology used for home pregnancy tests recently 
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 detect 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 1 00 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 
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, Friedr11an 
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 
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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 would 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. 

"I 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 small 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 ex.ample, antibodies that 
recognize the two methyl groups and 
benzene ring of xylene also may 
recognize toluene, which has a single 
methyl 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 cti-omogenic reaction, those 
perform· ~g the tests require some 
traininr. ·we have found that, basic
ally, a .,y person trained for an hour or 
so is ~i:ectively able to use the test 
kit," Friedman says. "After one hour of 
training, an analyst can achieve an 85 
percent confidence lever' when results 
are compared to the GC reference 
method. · 

According to an evaluation c: lht: 
PCB test kit performed by Roy F. 
Weston Inc. (West 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 can 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 reoort continues. "It is 
note~orthy 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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I INTRODUCTION The Environmental Monitoring specific analytes or groups of for the quantitative analysis 
Systems Laboratory - Las analytes. Enzyme-based oftargetanalytesforusein 
Vegas (EMSL-L V) is pioneer- immunochemicaJ techniques ground-water surveillance, 

,,_ ing an investigation into the have been in use since the in situ hazardous waste site 
usefulness of several immune- '70s and more recent efforts monitoring, and assessment - chemical techniques for have focused on their appll- of human exposure. Current 
monitoring the extent of cabillty to the complex work involves the analysis of 

1--
contamination· in various matrices that face environ- chemicals, like PCBs, 
environmental and biological mental scientists. The nitroaromatics, and certain 
matrices. lmmunochemistry EMSL-LV has developed and pesticides, that are difficult to 
includes all methods of sample demonstrated several anaJyze by other analytical 

1=-
preparation and analysis that immunochemicaJ techniques methods. 
incorporate antibodies that and believes that these 
have been developed for methods hold great promise 

I BACKGROUND lmmunochemistry includes that adhere to the antibody. quantify compounds of 
techniques such as The isolated compound is interest. A sample is spiked 
immunoaffinity and immuno- then eluted from the immobi- with a known amount of a 

I assay. ·1mmunoaffinity is a lized antibody and Is ready labelled analyte. The label is 
sample preparation proce- for analysis by c:hromatogra- typically an enzyme. A 
dure that takes advantage of phy or immunoassay. One chrcmogenic substrate is 
the attraction between an common immunoassay is the added to serve as an 

I antibody and a specific enzyme-linked immuno- indicator of compound 
analyte. lmmunoatfinity scrt>ent assay (ELISA). The concentration in the sample. 
preparations have great specificity of the antibody for Laboratory-based immuno-

I 
potenttaJ for deanup of the analyte and the resuttant assays include fluorescent 
complex samples like dioxins. immune complex is the basis and radioactive methods that. 
By rinsing a sample over an for the specfficity of immuno- have greater sensitivity but 
antibody-treated surface, assays. Most field immuno- are less portable. 

1· scientists can isolate particu- assays are colorimetric 
lar compounds in the sample analytical methods that 

I FIELD USE lmmuncassays are portabte, mlcrotiter plats is approxi- by workers who deal with 
rugged, and inexpensive. mately a• x 6" and has 96 hazardous chemicals. Dosi-
Their use at hazardous waste depressions, each capable of meter badges with an immu-

I 
sites has been investigated by holding about 250 µL liquid. noc:hemical twist are available 
the EMSL-LV. The results of Smaller mlcrottter strips are for pentaehlorophenol and 
Superfund Innovative Tech- available that can be as- nttroarommk:s. These 
nology Evaluation (SITE) sembled to fonn modular personal exposure monitors 

I studies indicate a strong sections fer individual (PEMa) are lightweight. 
correlatlcn between field analytes. These plates and inexpensive, can be anaJyzed 
immunoassays, laboratory test tubes are available pre- quickly, and provide real time 
immunoassays, and gas coated with the antibody indication of exposure. These 

I chromatography/mass base. badgc.i employ a micro-
spectrometry. The only dialysis tubing containing an 
equipment needed is a Another field use of lmmuno- immobilized antibody phase. 

I 
spectrophotometer, various chemistry is being explored Immediate identification of 
microtiter plates or test tubes, at the EMSL-LV. This use high exposure levels is critical 
precision pipets, and immune- may revolutionize safety and to the conduct of safe site 

·➔ logic reagents. The 96-well exposure precautions used characterization. 

I 11'6€<91 
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PRO.DUCT .. PROFILES·-
EnSys On~~ite Analytical Test Kits 

EnSys On-Site Analytical Test 
Kits provide "real time" analysis 
of soil and water samples under 
fieldconditions. Thedisposable, 
hand-held kits operate through 
the· use of immunoassay 
(antibody reactions) and 
chrom·ogenic (col.or generation) 
technologies orginally de
veloped . for t):l~. healthcare. 
industry. Samples are tested 
using tubes coated with an 
antibody that is specific to an 
individualcompound(e.g.,atest · 
for·pentachlorophenol) or class 
of compounds (e.g., a test for 
PCBs). Reactions with the 
antibody result in a color change 
t~at i's proportional to the 
coricentration of the ·compound 
in the sample. The color change . 
is then read by· a comparative 
photometer to . quantify 
contaminantconcentrations. The 
test kits are most efficiently used 

The test kits can be · used to 
determine contaminant con
centrations in soil, groundwater. · 
or wastewater samples. Typical 
applications include site as
sessment. contaminant mapping, 
evaluating· the effectiveness of 
remediation, and groundwater 
and effluent monitoring at 
landfills, chemical spill areas, 
and undergroun~ ·storage tank 
sites. Specific applications for 
on-site water testing include 
effluent discharge permit com-

' pliance, wastewater treatment 
I • processcontrol,andgroundwater 
1 quality assessment. The com-

pany currently offers test kits 
that ·screen for penta

. chlorophen~I.PCBs.orgasoline. 

EnSys, Inc. P.O. Box 14063 
\' II-5 

to screen samples to determine 
the presence of the contaminant 
of interest EnSys developed 
this technique as an alternative · 
to current on-site analysis 
methods. According to a· 
February 1991 report by the U.S. 
EPA Environmental Monitoring 

Test Kit 

Gasoline soil test 

PCB soil test 

PCB wipe test 

. PCP soil test 

PCP water test 

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 

~ . . . 
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.· 

·.· ... 

Detection limit. 

... 10.0 ppm 

·s.o ppm· 

10 ug per100 cm2 

0.5 ppm 

5.0 ppb 

SITE Demonstration Program. 
This· study showed'. that results 

· obtained using the kit were 
comparable to GC/MS field results. 
Table. 2 · summ'arizes potential 
applications of the test kits. 

Site assessment and monitoring 

Evaluation of remediation effectiveness 

Emergency response assessments 

Wastewater treatment process control · 

Stormwater runoff discharge compliance 

Wastewater treatment discharge compliance 

Research Triangle Park, NC 27709 (800) 242-7472 
Ocl<locr 1991 
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Site. Assessment at 
For1nerly 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 hascompleted extensive tests of the 
EnSys PCP RISc™ field analytical system and 
recommends its use for for field analysis of 
PCP contaminated samples. 

:\,i-;: t.~}~->.:/->Benefits-- of .Dn~Site Analysis- for ::PC.P· , .- . ~: 
~~;J;~~J11~_··••·i ;:itct,:~t{t f {I\r1:v. _:-x:l?:~:::~. •:· .· . . 
~-::t.<}.Ex~enshie ·s~mpling ·at.rempte_·sftes·'tan.be··.earr.ied'..Qcit: with the PCP 
;:;;i~{f~:;J(~Xq :.te~(.~ys·f~:~i. !_e_~/J_i~'g :.tp_ _ii:n,Rfiiv_~Q --~~F~.'·_g~#.li~}l·~-~-:d..~_cisiqn 
)·'.;t?)n.aT<ihg~_ ... V'/it~- d~tei::tjhn_·_cap·abilit{qf -~:pait(per·hH_lib~- irr water and 

'.: / ·'.:.;·~5d_9'.:·parts~ per·:biliio~ fn' ·sell,- ttietest systeh1~·::cef'~···ensure -that all 

;:i::'t;nrm.i~at~rtas ~r~;1octd;'~;-}-_ .· ;'.f ,} •.. It .• , ... -.·. .•• . 
~}t;~;\fteJd,: opefato·rs··:dari proce·~~: 5~79 '_-samples :pe~·-: ~a_y/vyith the PCP 
: __ ··~\~/·.::t~·s·t.:Systeri, :iw'e•at'ly increasing the.: Site are~:-tfoifc~n. '6~' investigated. 
·m~n~i.:\J:· --~- --: ... _ .. -:'.·_::',:.-.:: ·:--:_ · ·. _· .. ---, ··:·-~ -, ·:/:?:>-~<-::·:-.-:)\?·:::-.~:; _:_)->;;:~-. · __ :: : ~--:---__ , 

-.. -.-:~----~:···f1he/~s·e: -~f thi~- fie!? __ an_aly~ic'ai · .. ~~tho·d _.~pi~~liy :~~dJces ~ri~lyticall 
· · ·:'. ·: -:~ cos~s by 60% and site· assessment. costs by 20%-40%. 

·. . . , . _ ... _. . . . . '·· - . . . .. 
.. " .... · .. · 
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TEST USES ADVANTAGES 
Results in 20 Minutes 

Site Mapping Sensitive to 0.5 ppm 

Screening for Contamination Accuracv Comparable 
During Excavation to 'GC/ MS 

Remediation Process Screen On-Site: ~ 
Monitoring Reduce Analytical Costs 

------ ---- -- - ENSYSINC. 
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ENSY~ INC. 

VALIDATION DATA FOR PENTA RISQn• 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 

Method 

EnSys PENTA RISc™ 

Field GC 

EPA Method 8270 GC/MS 

PCP IN SOIL 
ANALYTICAL METHOD COMPARISON 

Quantitation Typical Rapid On-Site Total Analysis 
Limit Accuracy Analysis nme 

500 ppb +/- 30% Yes 0.3 hr. 

500 ppb +/-100% Yes 2.0 hr. 

50 ppb +/- 15% No 5.0 hr. 

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

. (919) 941-5509 (919) 941-5519 FAX 

Cost 

$50 

$75 

$200 - $500 
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PRINCIPLE OF THE PENTA RISctu 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 "fit11 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. 

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. n 
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 ·ot 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 results 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. 
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TYPICAL APPLICATIONS OF PENTA RISc™ SOIL TEST 

EnSys PENTA RISc™ Soil Test can be used to survey PCP contamination levels in soil rapidly 
and cost-€ffectively. 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 permits the clean 
differentiation of positive soil samples from those containing no pentachlorophenol. The 
positives can then be sent out for confirmation without incurring 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 RI Sc™ Soil Test to screen up to 50 of these samples in an 8 hour day and 
provide a qu_ick, 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 AISc™ 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 well-recognized 
in the wood preserving industry for their analytical expertise. 

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

The PENTA AISc™ 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 

Sample ID 
MFPL# 

910312-1 
910312-2 
910312-3 
910312-4 
910312-5 
910312-6 
910312-7 
910321-1 
910321-2 
910321-3 
910405-1 
910405-2 
910405-3 
910405-4 
910405-5 

PENTA AISc™ Soil Test Validation 
Mississippi Forest Products Laboratory 

Interpretation Interpretation Interpretation 
at 0.5 ppm at 5 ppm at 50 ppm 

>0.5 <5 <50 
>0.5 >5 <50 
>0.5 >5 <50 
>0.5 <5 <50 
>0.5 >5 >50 
>0.5 <5 <50 
>0.5 >5 <50 
>0.5 <5 <50 
>0.5 >5 <50 
>0.5 >5 <50 
>0.5 >5 <50 
>0.5 >5 <50 
>0.5 >5 >50 
>0.5 >5 >50 
>0.5 >5 >50 

· GC/MS value 
(ppm) Correct 

2 Yes 
7 ·-· Yes 
12 -Yes 
3 Yes 
46 No 
<1 Yes 
22 Yes 
3 Yes 
5 Yes 
11 Yes 
20 Yes 
33 Yes 
56 Yes. 
65 Yes 
74 Yes 



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 . 

. In addition, the authors cited several outstanding features of the immunoassay methods: rapid II · ➔· turnaround times for total analysis, low cost -per sa·mple, field portability, minimal training 
requirement, detection limits and linear dynamic ranges comparable to those of traditional 
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methods, and no evidence of false negative results (an important feature of a screening 
method). The overall.performance shown in this study demonstrates that immunoassays 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. 

~:; L 




