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EXECUTIVE SUMMARY

The Michigan Department of Natural Resources (MDNR) and the
United States Environmental Protection Agency, Region V (USEPA) issued
their Proposed Plan for the final remedy at the Rasmussen Site on August 31,
1990. This Proposed Plan presented the MDNR/USEPA (the "Agencies")
preferred remedial alternatives to address the municipal landfill and the
groundwater beneath the Rasmussen Site.

The Agencies' Proposed Plan consisted of two primary components.
The proposed remedial components and the associated areas of concern to be
addressed by each component are:

• Municipal Landfill
The Agencies propose to construct a Michigan Act 64 cap over the area
identified as the Top of Municipal Landfill (TML) Area. The area referred
to as the Northeast Buried Drum (NEBD) Area is located within the areal
limits of the TML Area and would be capped under the Proposed Plan.
The cap is proposed to be a total of five feet th.ck and comprised of a
one-foot thick vegetated soil layer, a one-foe: thick drainage layer, and a
three-foot thick clay layer with a permeability of 1 x 10"? cm/s or less. In
addition to the cap, the Agencies propose the 'ise of access restrictions,
such as fencing, around the capped area and the use of institutional
controls, such as deed restrictions, to prevent future land use of the capped
areas.

* Groundwater
The Agencies propose to construct a groundwater extraction system to
capture the impacted groundwater and to halt its migration until
groundwater cleanup levels are ac'ieved. Extracted groundwater is
proposed to be treated by a combination of process options including
removal of heavy metals (i.e. lead, cadmium) by chemical precipitation
followed by pH adjustment; removal of the bulk of the organic
constituents, including ketones, by a biological treatment systen.; removal



of residual organics by air stripping; and further removal of residual
organics by granular activated carbon adsorption. The Agencies propose
discharge of treated groundwater to a seepage basin situated over the
Industrial Wastes (IW) and Probable Drum Storage Leakage Disposal
(PDSLD) Areas. In addition, the Agencies propose fencing and deed
restrictions to ensure the integrity of the remedy.

Conestoga-Rovers & Associates (CRA) has been retained by the
Rasmussen Site Steering Committee (RSSC) to review the Proposed Plan.
This review addresses both components of the Agencies' preferred remedy.

CRA and the RSSC concur that the concept of capping is appropriate to
the Rasmussen Site. However, the type of cap proposed by the Agencies
represents a misapplication of Applicable or Relevant and Appropriate
Requirements (ARARs). Also, technical details of the proposed cap design are
either unwarranted and unnecessary or are inappropriate for the Site
conditions. Based on this analysis, an alternate cap design is presented in this
document which would provide improved hydraulic performance and
improved long term integrity compared to the Agencies' proposed cap design.

CR A and the RSSC concur that groundwater remediation at the
Rasmussen Site is appropriate. However, the RSSC has numerous concerns
regarding the appropriateness of the groundwater remedy presented in the
Proposed Plan. These concerns include:

• the method by which groundwater cleanup indicator chemicals were
selected;

• the calculation of risks associated with groundwater at the Site and the
difference between the cleanup approach presented in the Proposed Plan
and that suggested in the MDNR/USEPA risk assessment;
the data and assumptions used by the Agencies for calculating appropriate
cleanup criteria and limitations of analytical chemistry in establishing
groundwater cleanup levels; and

• the selection of groundwater treatment technologies and the
underestimation of costs associated with the groundwater remedy.
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A detailed analysis of the Proposed Plan was conducted to address these
concerns regarding both the municipal landfill component and the
groundwater remedy component. Based on this evaluation, more
appropriate remedial components were identified. The conclusions of this
evaluation, by remedial component, include the following:

MUNICIPAL LANDFILL CAP COMPONENT

With respect to the municipal landfill cap component, we conclude:

1) The Agencies1 proposed Michigan Act 64 cap design is neither
applicable nor relevant and appropriate to the capping of the
Rasmussen municipal landfill. Due to the response actions completed
to date, the remaining landfill materials are characterized as primarily
municipal garbage. Consequently, capping requirements established by
RCRA and Michigan Act 64 are not relevant to the proposed capping of
the Rasmussen Site. Relevant and appropriate capping requirements
are those established by Michigan's Solid Waste Management Act.

2) The RSSCs proposed alternative cap design will satisfy capping
ARARs, address technical flaws evident in the Agencies' proposed
design, and provide a cover system which best addresses the public's
concerns regarding cap longevity and long-term integrity.

3) Comparison of the Agencies' proposed cap to the RSSCs alternate
design has shown that the RSSCs alternate design addresses the NCP's
nine evaluation factors to the greatest possible extent. Evaluation
factors which favor the RSSCs alternate cap include:

• Overall Protection of Human Health and the Environment;
• Compliance with ARARs;
• Long-Term Effectiveness and Perform? nee;
• Short-Term Effectiveness;
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• Implementability;
• Cost; and
• Community Acceptance.

Evaluation factors which either are not applicable or neutral include:

• Reduction of Toxicity, Mobility, or Volume Through Treatment;
and

• Support Agency Acceptance.

In comparison, the Agencies' cap does not adequately address these
evaluation factors in light of Site-specific conditions. Design measures
incorporated into the RSSCs proposed alternate cap would provide
improved longevity and long-term integrity compared to the Agencies'
cap design. The RSSCs proposed design uses best design practice and
positive measures to mitigate potential Site-specific problems.

4) The RSSC's proposed alternate cap design will provide an improved
level of hydraulic performance compared to the Agencies' proposed
Act 64 cap. The estimated percent reduction in infiltration through the
cap for the RSSC's and Agencies' cap designs are 95.6% and 95.9%,
respectively. However, the integrity of the Agencies' cap against frost
and dessication cracking cannot be ensured. Consequently, in actual
practice, the RSSC's alternate cap design will prove superior to the
Agencies' Act 64 cap.

5) The FS cost estimates for the Agencies' proposed cap contain
numerous calculational errors. The corrected capital cost of the
Agencies' proposed cap ranges from $8,248,860 to $11,395,715 which is
significantly greater than the $2,993,290 presented in the Proposed Plan.
In comparison, the RSSC's proposed alternative cap is more cost
effective because the estimated capital cost is $2,623390. In addition,
the FS has underestimated the O&M costs for the Agencies' cap. A
lower-bound O&M cost estimate for the Agencies' cap is expected to be
approximately $0.5 million.

IV



GROUNDWATER REMEDIAL COMPONENT

With respect to the groundwater extraction/treatment remedial component,
we conclude:

1) The Proposed Plan has inappropriately identified a number of
proposed indicator chemicals which should be deleted. Of the 24
groundwater cleanup indicator chemicals presented in the Proposed
Plan, 17 of the proposed indicator chemicals should be deleted based on
a detailed evaluation of:

• the method by which groundwater cleanup indicator chemicals
were selected;

• the calculation of risks associated with groundwater at the Site and
the difference between the cleanup approach presented in the
Proposed Plan and that suggested in the MDNR/USEPA risk
assessment; and

• '.he data and assumptions used by the Agencies for calculating
appropriate cleanup criteria and limitations of analytical chemistry
in establishing groundwater cleanup levels.

2) The RSSC proposed list of groundwater cleanup indicator chemicals
differs significantly from the listing of chemicals identified to be of
concern in the Proposed Plan. The selection of indicator chemicals fails
to consider frequency of detection. Chemicals which should be deleted,
based on low frequency of detection, include:

• 1,1 -dichloroethene;
• tetrachloroethene;
• benzyl alcohol;
• 2-chlorophenol; and
• isophorone.



3) The potential carcinogenic risks presented in the Proposed Plan are
inaccurate and in disagreement with the Agencies' risk assessment.
The difference in total risk estimates is potentially one-half to one
complete order of magnitude for maximum concentrations and
potentially two orders of magnitude for average concentrations. Based
on the Agencies' risk assessment chemicals which should be deleted
include:

• bis(2-ethylhexyl)phthaiate;
• 1,1-dichloroethene;
• tetrachloroethene; and
• isophorone.

4) The cleanup approach taken in the Proposed Plan differs from the
approach taken in the Agencies' risk assessment. The risk assessment
used a Site-specific analysis whereas the Proposed Plan used a
misapplication of the Michigan 307 Rules. Because Superfund risk
assessment methodology uses the 307 Rules Type C analysis, the
erroneous application of the 307 Rules, as in the Proposed Plan,
effectively invalidates the entire Superfund risk assessment process.

5) Based on the detailed evaluation of the Agencies' proposed cleanup
criteria, only seven indicator chemicals are retained as appropriate for
groundwater cleanup at the Rasmussen Site. Retained indicator
chemicals and appropriate cleanup levels include:
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Chemical Appropriate Cleanup Level
(Vg'U

PDSLD/IW Area

benzene 5
chlorobenzene 100
ethylbenzene 30
toluene 40
vinyl chloride 2
xylenes 20

South Slopes Area

trichloroethene 5

With the exception of benzene and vinyl chloride, these cleanup levels
are determined from monitoring in the affected groundwater zones.
Cleanup levels for benzene and vinyl chloride are based on maximum
levels at the Rasmussen well.

6) Two of the Agencies' proposed groundwater treatment technologies
have been inappropriately selected. Based on the groundwater
characterization from the RSSC's supplemental sampling events,
metals treatment is not necessary nor feasible and biological treatment
is unnecessary and unwarranted.

7) The Proposed Plan has significantly underestimated O&M costs based
on a low estimate of remedial duration which the MDNR has
acknowledged is unrealistic. The total cost is expected to range from
$14,670,000 to $21,531,000 based on the proposed treatment processes for
a system operating in perpetuity. This cost is significantly greater than
the $7,320,000 presented in the Proposed Plan. A more realistic
estimate of the groundwater remedial costs, based on the RSSC's
proposed changes to the remedy, would be $3,583,640 for a 10-year
operating period. This cost is $17,947,360 less than that estimated for
the Agencies' proposed groundwater remedy.
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1.0 INTRODUCTION

The Michigan Department of Natural Resources (MDNR) and the
United States Environmental Protection Agency, Region V (USEPA) issued
their Proposed Plan for the final remedy at the Rasmussen Site on August 31,
1990. This Proposed Plan presented the MDNR/USEPA (the "Agencies")
preferred remedial alternatives to address the municipal landfill and the
groundwater beneath the Rasmussen Site.

The Agencies' Proposed Plan consisted of two primary components.
The proposed remedial components and the associated areas of concern to be
addressed by each component are:

• Municipal Landfill
The Agencies propose to construct a Michigan Act 64 cap over the area
identified as the Top of Municipal Landfill (TML) Area. The area referred
to as the Northeast Buried Drum (NEBD) Area is located within the area!
limits of the TML Area and would be capped under the Proposed Plan.
The cap is proposed to be a total of five feet thick ind comprised of a
one-foot thick vegetated soil layer, a one-foot thi :k drainage layer, and a
three-foot thick clay layer with a permeability of 1 x 10'̂  on/s or less. In
addition to the cap, the Agencies propose the use of access restrictions,
such as fencing, around the capped area and the use of institutional
controls, such as deed restrictions, to prevent future land use of the capped
areas.

• Groundwater
The Agencies propose to construct a groundwater extraction system to
capture the impacted groundwater and to halt its migration until
groundwater cleanup levels are achieved. Extracted groundwater is
proposed to be treated by a combination of process options including
removal of heavy metals (i.e. lead, cadmium) by chemical precipitation
followed by pH adjustment; removal of the bulk of the organic
constituents, including ketones, by a biological treatment system; removal
of residual organics by air stripping; and further removal of residual
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organics by granular activated carbon adsorption. The Agencies propose
discharge of treated groundwater to a seepage basin situated over the
Industrial Wastes (IW) and Probable Drum Storage Leakage Disposal
(PDSLD) Areas. In addition, the Agencies propose fencing and deed
restrictions to ensure the integrity of the remedy.

Conestoga-Rovers & Associates (CRA) has been retained by the
Rasmussen Site Steering Committee (RSSC) to review the Proposed Plan.
This review addresses both components of the Agencies' preferred remedy.

CRA and the RSSC concur that the concept of capping is appropriate to
the Rasmussen Site. However, the type of cap proposed by the Agencies
represents a misapplication of Applicable or Relevant and Appropriate
Requirements (ARARs). The Agencies' cap design is based on Michigan
Act 64 requirements which were inappropriately selected as ARARs. Also,
technical details of the proposed cap design are either unwarranted and
unnecessary or are inappropriate for the Site conditions. An alternate cap
design is presented in this document which would provide improved
hydraulic performance and improved long term integrity compared to the
Agencies' proposed cap design.

CRA and the RSSC have a significant number of concerns regarding
the Agencies' proposed groundwater remedy. These include:

• the method by which groundwater cleanup indicator chemicals were
selected;

• the calculation of risks associated with groundwater at the Site and the
difference between the cleanup approach presented in the Proposed Plan
and that suggested in the MDNR/USEPA risk assessment;

• the data and assumptions used by the Agencies for calculating appropriate
cleanup criteria and limitations of analytical chemistry in establishing
groundwater cleanup levels; and

• the selection of groundwater treatment technologies and the
underestimation of costs associated with the groundwater remedy.



Appropriate groundwater cleanup levels previously were evaluated and
presented to MDNR/USEPA in the document entitled "Proposed
Groundwater Cleanup Levels"1. The key points of discussion presented in
this previous document remain relevant and are reiterated in this document
where appropriate.

The results of the RSSCs recent groundwater sampling conducted in
October 1990 are provided for MDNR/USEPA's use in preparing the Record
of Decision. This new data provides technical support for the RSSCs
previous position on the inaccuracy of the Remedial Investigation (RI)
characterization of the groundwater at the Rasmussen Site; the selection of
groundwater cleanup indicator chemicals; and the appropriate application of
Michigan's Act 307 Rules,

Comments regarding the Agencies' proposed cap and proposed
groundwater remedy are presented below in Sections 2.0 and 3.0, respectively.

1 Refer to "Proposed Groundwater Oeanup Levels - Rasmussen bite - Livingston County, MI"
prepared by Conestoga-Rovers & Associates dated August 2,1990



2.0 MUNICIPAL LANDFILL CAP COMMENTS

The Agencies' proposed municipal landfill cap design is based on the
Michigan Act 64 cap design presented in the Feasibility Study2 (FS) under Site
Wide Alternative 2, "Clay cap with no further excavation and restricted
access". Areas to be capped under Site Wide Alternative 2 included the TML
Area (which includes the NEBD Area), the IW Area, and the PDSLD Area.
These areas are identified on Figure 2.1.

The FS identified these three areas as areas of concern based on the
findings from the MDNR/USEPA Remedial Investigation3 (RI) and Risk
Assessment4 (RA). Based on the results of the supplemental soil sampling
conducted by the MDNR in December 1989/January 1990, the Agencies
determined that the IW/PDSLD Areas were not areas of concern as originally
indicated. Consequently, the Agencies required capping of only the TML Area
in the Proposed Plan.

The RSSC concurs with the amendment to the FS which removes the
requirement for capping of the IW/PDSLD Areas. The RSSC also concurs that
a cap remedy is appropriate for the municipal landfill component of the
Rasmussen Site.5

Since the issuance of the FS and the Proposed Plan, however, Site
Wide Alternative 2 has been amended by MDNR/USEPA to increase the
acreage of the proposed cap significantly beyond the limits of the TML Area.6

This increased cap area is unwarranted and unnecessary given that the
Agencies1 risk assessment has determined that dermal/contact risks

Refer to "Final Draft, Feasibility Study, Detailed Evaluation, Spiegelberg and Rasmussen
Dump Sites, Livingston County,MF prepared by NUS Corporation and Warzyn Engineering
Refer to "Final Remedial Investigation Report, Spiegelberg and Rasmussen Dump Sites, Green
Oak Township, Livingston County, MI, Volumes I through VII", prepared by NUS Corporation,
dated September 1988.
Refer to "Final Risk Assessment, Spiegelberg and Rasmussen Dump Sites, Green Oak Township,
Livingston County, MI", prepared by NUS Corporation, dated September 1988
The RSSC had previously proposed capping of the municipal landfill to the Agencies. Refer to
"Proposed Remedial Plan, Rasmussen Site", prepared by CRA, dated August 10,1989
Amendment to FS cost estimate tables and addition of Figure 9-1B by MDNR dated
September 10,1990



associated with the south landfill slopes are acceptable. In addition, the type
of cap and several technical design details presented in the Proposed Plan are
also inappropriate.

During both the informal pre-meeting held July 31, 1990 and the
formal meeting held on September 13,1990, the public expressed concern
regarding the longevity and long term integrity of a cap remedy for the on-
Site landfill. The RSSC is proposing an alternate cap design which will
provide improved longevity, improved long term integrity and improved
hydraulic performance. This alternate design best addresses the public's
concerns and includes design features which are technically more sound,
administratively feasible and more cost-effective.

Comments regarding the applicability of the Agencies' proposed cap,
appropriateness of technical design features which would affect cap longevity
and integrity, details of the alternate cap design proposed by the RSSC, and FS
cost estimates for the Agencies' proposed cap design are detailed below.

2.1 APPLICABILITY OF MICHIGAN ACT 64 CAP

The Agencies' proposed cap for the Rasmussen Site apparently is based
on the Agencies' determination that the requirements of Michigan Act 64 are
Applicable or Relevant and Appropriate Requirements (ARARs). However,
Act 64 is neither "applicable" nor is it "relevant and appropriate" based on
current Site conditions.

Potential ARARs identified in the Agencies' FS for the proposed cap
include the requirements of the Federal Resource Conservation and Recovery
Act of 1976 (RCRA) and Michigan Act 64. For an ARAR to be "applicable",
the circumstances at the Site must satisfy all of the jurisdictional prerequisites
of that ARAR. The FS determined that neither the RCRA nor Act 64 capping
requirements are legally applicable. The FS, however, assumed that these
requirements were "relevant and appropriate".



Relevant and appropriate requirements are those that address
problems or situations sufficiently similar to those encountered at the Site
such that the use of those requirements is well suited to the particular Site 7 .
In some circumstances, a requirement may be relevant but not appropriate for
the specific situation. In order to determine whether the RCRA or Act 64
requirements are relevant and appropriate to the municipal landfill portion
of the Rasmussen Site, it is necessary to examine the Site-specific conditions
existing at the Site taking into consideration remedial actions which have
been completed to date.

The landfill portion of the Rasmussen Site contains municipal wastes
at the present time. The drum and soil removal conducted by USEPA in 1984
resulted in the removal of the drummed industrial wastes which were
evident on the landfill surface and near-surface. In addition, areas identified
in the Agencies' Remedial Investigation as containing buried drummed
industrial wastes have been remediated. In late 1989 and early 1990, the RSSC
undertook an Immediate Response Action to address these areas. This
remedial action involved the excavation and off-Site removal of drummed
wastes and associated affected soils/debris from the NEBD Area, the IW Area,
and an area referred to as the Surface Drum (SD) Area located on the Top of
the Municipal Landfill. Based on the findings from the investigations
conducted to date and the two completed removal actions, the remaining
landfill materials are primarily municipal garbage8. Consequently, capping
requirements established by RCRA and Michigan Act 64 for hazardous waste
landfills are not relevant to the proposed capping of the Rasmussen Site.

However, even if the RCRA Act 64 capping requirements for
hazardous waste landfills were relevant to the on-Site municipal landfill,
they would not be appropriate for use at the Site. As noted by USEPA in its
draft guidance on CERCLA compliance with other laws, "RCRA covers are
generally not appropriate for large municipal landfills . . . where the waste is
generally of a low toxicity and the Site encompasses an area that bears little

7 46 FR 8742
8 The MDNR has stated during both the pre-meeting held July 31,1990 and the public meeting

held September 13,1990, that the "remaining waste materials are primarily the municipal
garbage". Refer to page 34 of transcript for September 13,1990 public meeting.



resemblance to the discrete units regulated under RCRA Subtitle C."9 The
municipal landfill at the Rasmussen Site is a large municipal landfill and it
bears little resemblance to the discrete units regulated under RCRA Subtitle C.
In addition, the waste in the landfill is of a low toxicity and does not resemble
RCRA/Act 64 hazardous waste.

Consequently, the RCRA/Act 64 hazardous waste landfill final capping
requirements are neither legally applicable nor are they relevant and
appropriate for use at the Rasmussen Site.

The Agencies' FS did not identify any landfill capping ARARs other
than those applicable to hazardous waste landfills. However, other ARARs
applicable to the capping of municipal waste landfills have been promulgated
by the State of Michigan.

Final covers for municipal landfills in Michigan are governed by the
requirements of Michigan's Solid Waste Management Act, M.C.L. §§ 299.401
et seq. ("SWMA"). Because the Rasmussen Site was closed in 1972, the
SWMA final cover requirements are not legally applicable. However, the
final cover requirements promulgated pursuant to the SWMA were designed
to address problems and situations sufficiently similar to those at the
Rasmussen Site such that their use is well suited to this Site. Therefore, the
final cover requirements of the SWMA are relevant and appropriate
requirements.

The RSSC alternate cap design proposed below meets the SWMA
requirements. In addition, Site specific design features of the alternate cap
proposed by the RSSC provide improved longevity and long term integrity
compared to the Agencies' proposed cap.

CERCLA Compliance With other Laws Manual, Interim Final, EPA/540/G-89/006, pg.2-21,
dated August 8,1988.



2.2 RSSC PROPOSED ALTERNATE CAP DESIGN

The above evaluation of the Agencies1 proposed cap design for the
Rasmussen Site has determined that the Act 64 cap design is neither
applicable nor relevant and appropriate to the Site conditions.

Based on this evaluation, the RSSC proposes an alternate cap design
which will satisfy capping ARARs, address technical flaws evident in the
Agencies' proposed design, and provide a cover system which best addresses
the public's concerns regarding cap longevity and long-term integrity.

Specific remedial activities associated with the proposed alternate
capping of the municipal landfill include the following:

• The north slopes of the landfill would be backfilled and pregraded to the
approximate contours shown on Figure 2.2 to stabilize the north
escarpment face. To the extent possible, fill for pregrading would be
obtained from the areas within the fenced portion of the Site located
outside of the limits of the municipal landfill and the PDSLD/IW Areas.
The fill would be placed in terraces to minimize erosion damage and
long-term maintenance problems that would be associated with a single
continuous slope.

• The soil excavated from the PDSLD Area in 1987 (Ramsey excavation)
would be excavated and reconsolidated back in the PDSLD Area.

• The TML Area would be pregraded using fill as indicated on Figure 2.2 to
flatten existing steeper slopes to minimize the potential for erosion
damage to the landfill cap.

• A clay cap and cover system as depicted on Figure 2.3 would be constructed
over the TML Area.

• A landfill perimeter collection drain would be constructed around the cap
perimeter to collect surface water runoff and subsurface drainage from the
cap. This collection system would convey the collected water to the base of
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the landfill slopes; thereby minimizing the amount of surface water
runoff available to erode the landfill slopes.

• The areas outside of the limits of the landfill cap would be revegetated for
surface water control and to promote stable surfaces.

The proposed alternate cap consists of capping of the TML Area as
shown on Figure 2.2. The cap would extend over the TML Area, thereby
encompassing the remediated NEBD and Surface Drum Areas. The Agencies'
risk assessment has determined that dermal/contact risks associated with the
south slopes adjacent to the TML Area are acceptable. Therefore, the cap need
not extend over these areas. As stated in the Agencies' Proposed Plan, the
Site fence would further minimize potential exposure to trespassers by
restricting access. Consequently, capping of these south slopes is neither
warranted nor necessary.

In addition, the south slopes are presently stable and heavily vegetated
as indicated by the photographs presented in Appendix A. The steep grades
on the south slopes currently promote rapid runoff of surface water from the
heavily vegetated slopes; thereby minimizing infiltration in these soil areas.
Due to the severe topography on these slopes as illustrated on Figure 2.4, it is
anticipated that any disturbance of this area would produce unstable
conditions and result in severe erosion and subsequent potential
undercutting of the municipal landfill. In essence, the Proposed Plan calls for
undoing the substantial vegetative cover which has been effectively
established naturally over a large number of years and then requires a new
vegetative cover to be created under conditions certain to result in significant
and continued erosion problems. Therefore, it is inappropriate to disturb the
south slopes.

2.3 COMPARISON OF AGENCIES' PROPOSED CAP
AND RSSC PROPOSED ALTERNATE CAP

In addition to the concern raised in Section 2.1 regarding the applicable
or appropriate type of landfill cap, a number of technical design features of the



Agencies' proposed cap presented in the FS and Proposed Plan are
inappropriate for the Site conditions.

Several technical design features of the Agencies' proposed cap are
unwarranted and unnecessary;'would detract from the longevity and
long-term integrity of the proposed cap; would be difficult to implement;
would be administratively difficult; and would result in unnecessary
increased cost In addition, the Agencies' cap is significantly larger than
necessary. The extent of cap in the Proposed Plan will encompass soil areas
which are not areas of concern. Consequently, the large size of the proposed
cap is unwarranted and unnecessary. The large cap area also is not technically
and administratively feasible, and would impact the longevity and long term
integrity of the proposed cap remedy.

The NCP 10 provides nine criteria to evaluate the Agencies' proposed
cap and the RSSCs alternate cap. These criteria include:

• Overall Protection of Human Health and the Environment;
• Compliance with ARARs;
• Long-term Effectiveness and Permanence;
• Reduction of Toxicity, Mobility or Volume through Treatment;
• Short Term Effectiveness;
• Implementability;
• Cost;
• Support Agency Acceptance; and
• Community Acceptance.

For the reasons discussed in detail below, the Agencies' proposed design does
not adequately address these evaluation factors. In comparison, the alternate
cap design proposed by the RSSC addresses these evaluation factors to the
greatest possible extent.

10 National Contingency Plan, 40 CFR Part 300.
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i) Overall Protection of Human Health and the Environment

The Agencies' proposed cap design would provide overall protection of
human health and the environment in the long term but not in the
short term. In comparison, the RSSC proposed alternate cap would
provide improved overall protection of human health and the
environment in the long term and short term.

The Agencies' and the RSSCs cap designs both address dermal/contact
risk and potential risks to groundwater. Consequently, both the
Agencies' proposed cap and the RSSC's proposed alternate cap would
be protective in the long term.

However, construction of the Agencies' proposed cap would not be
protective of human health and the environment in the short term.
The proposed grading of landfill wastes onto unaffected soil areas
outside the present limits of the landfill would result in exposing a
large volume of landfill materials to rainfall and surface water
infiltration during cap construction. This method of construction is
not protective of the environment. Disturbance of the landfill waste',
also may cause nuisance conditions and unnecessary exposures in
adjacent areas during grading operations. In comparison, the RSSC's
proposed design does not require grading of landfill wastes; thereby
eliminating the potential for these short term concerns.

Based on the discussion under other evaluation factors, the overall
protectiveness of the Agencies' cap design cannot be ensured due to
questions regarding longevity and long term integrity. In comparison,
the positive measures proposed in the RSSC's alternate cap design to
control stormwater and erosion will ensure that overall protection of
human health and the environment is maintained in the long term.

ii) Compliance with ARARs

As evaluated in Section 2.1, the Agencies' proposed cap design was
based on an inappropriate selection of cap ARARs. Although the

11



Agencies' proposed cap would meet the cap cover ARARs established
by Michigan's Solid Waste Management Act, it would not utilize best
design practices for landfill covers.

The Michigan Solid Waste Management Regulations pursuant to the
SWMA require that soil erosion control measures be implemented to
comply with the Michigan soil erosion and sedimentation control act
(R299.4316(4)). The Agencies' cap design does not take appropriate
measures against erosion in light of the severe Site topography. In
comparison, the RSSCs proposed cap design takes positive measures to
comply with this ARAR.

iii) Long-Term Effectiveness and Permanence

The Agencies' proposed design does not adequately consider Site
specific conditions which impact permanence or utilize current best
design practice for landfill cover systems to ensure long term integrity.

Pertinent factors which were not addressed in the Agencies' proposed
design include:

• stormwater and erosion management,
• drainage,
• cover design for climatic conditions, and
• vegetative cover design.

Details of pertinent factors not considered by the Agencies' proposed
cap are discussed below.

a) Stormwater and Erosion Management

The Agencies' large proposed cap area does not promote proper
stormwater and erosion management. The proposed cap area is
15.8 acres. This is significantly larger (factor of three times) than
the actual 5.2-acre area encompassed by the TML Area.
Consequently, the surface and subsurface drainage systems must

12



effectively control three times the volume of stormwater which
would otherwise be required. The grading design shown on
Figure 9-1B of the FS identifies long continuous cap slopes at a
steep grade of 25 percent due to the severe Site topography. This
type of design results in rapid surface water runoff and
subsurface drainage conditions having significant erosive
potential. Combined with the significant stormwater volume
produced as a result of the large cap area, severe soil erosion of
the landfill cover by surface water runoff is expected. The
resulting development of erosion rills and gullies requiring
frequent attention and repair would impair the permanence of
the proposed remedy.

In addition to the erosion of surface soil, the rapid drainage and
increased volume of water to be controlled by the subsurface
drainage layer, based on the Agencies' proposed cap, would
increase the potential for internal erosion ("piping") within the
drainage layer. As well, surface seeps would develop along the
lower slopes of the cap due to the large volume of water to be
conveyed through the subsurface drain la\ er. In either instance,
the landfill cover system would be subject to internal erosion as
well as surface erosion. Consequently, the integrity and
longevity of the Agencies' cap would be compromised.

In comparison, the RSSCs proposed alternate cap design uses
best design practice for proper stormwater and erosion
management. Positive design measures include:

• the use of a smaller cap area to minimize the volume of
stormwater runoff; and

• the use of terraces and perimeter drains to interrupt and
intercept surface water runoff.

13



b) Drainage

The Agencies' large proposed cap area would also cause drainage
problems in adjacent areas. Soils outside of the limits of the
municipal landfill presently consist of permeable soils which
allow for infiltration of rainfall. In comparison, a cap would
effectively preclude infiltration. To illustrate the magnitude of
drainage concerns, approximately 3,218,000 gallons of water
would be shed annually by the Agencies' cap through the
subsurface drainage layer (assumed 30 inches rainfall and 25%
drainage). This is the equivalent of a depth of 22 inches of
standing water over the 5.2-acre TML Area. The Agencies'
proposed design would cause a significant portion of this
drainage volume to occur onto the adjacent Spiegelberg
property. Temporary flooding of adjacent lands following
periods of significant rainfall has not been addressed by the
Agencies' proposed design.

In comparison, the RSSC's proposed alternate cap design takes
positive measures to address these drainage concerns. The use
of rermeable sideslope soils outside of the limits of the TML area
will promote surface water infiltration and reduce lateral
drainage. The proposed terraces will slow the rate at which
surface drainage occurs and the perimeter drains allow for
redirection of drainage waters. These measures will reduce
drainage requirements and minimize drainage-related off-Site
impacts.

c) Cover Design for Climatic Conditions

The Agencies' proposed cap consists of one foot of vegetated soil
and one foot of drainage layer overlying the clay barrier layer.
This cover system is inappropriate to the Site climatic
conditions. The proposed cover design would promote cracking
of the clay barrier layer by frost action and by desiccation, thereby
decreasing cap longevity and long-term integrity.
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Current practice for the design of landfill cover systems requires
that sufficient cover be provided over the barrier layer to
prevent frost damage. Frost damage to the clay barrier occurs
when insufficient cover is available to insulate the clay layer.
The ensuing cyclic freezing and thawing of the clay barrier layer
results in vertical cracks which allow for water infiltration;
thereby negating its purpose. Good practice requires placing
sufficient cover over the day barrier to prevent frost from
penetrating to the depth of the clay barrier. Based on USEPA
guidance, the frost penetration depth at the Rasmussen Site is
approximately 30 inches n . Consequently, the Agencies'
proposed cover thickness of 24 inches is inadequate for ensuring
long term integrity against frost damage.

The Agencies' proposed drain layer design follows conventional
design practice which is based on rapid removal of subsurface
water. However, this design practice may be detrimental to long
term cap integrity. Best design practice would use positive
measures to prevent excessive moisture loss from day soils
under summer drougnt conditions. This would minimize the
degree of soil voluLie changes resulting from moisture loss
which could induce vertical cracks in the day layer. Best design
practice would keep clay barriers moist to prevent desiccation
damage from occurring; therefore, rapid drainage design
practices as used for the Agencies' cap design would be
inappropriate. Based on discussions with local clay suppliers,
locally available day meeting the Agencies' permeability
requirements of 1 x 10"̂  cm/s is a "heavy" day which is more
sensitive to moisture changes and thus more susceptible to
desiccation cracking. The Agencies' proposed thick drain layer
design does not address these factors which affect long term
integrity.

n Refer to Figure 6 in "Technical Guidance Document: Final Covers on Hazardous Waste
Landfills and Surface Impoundments", EPA/530-SW-89-047, dated July 1989.
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In comparison, the RSSC proposed alternate cover design uses
best design practice for climatic conditions. Positive design
measures include:

• the use of a thicker soil cover to insulate the clay barrier layer
and protect against frost-related damage; and

• the use of a thinner subsurface drain layer to ensure adequate
moistening of the clay layer to prevent desiccation cracking
from occurring.

d) Vegetative Cover Design

The Agencies' proposed thickness of one foot for the vegetated
soil layer does not promote the growth of productive surface
vegetation which would be resistant to erosion and drought. A
one-foot thick vegetative soil layer does not allow for the
planting of more durable grass species (with deeper root
structures) because of the need to prevent roots from penetrating
into the clay barrier layer. This lack of deep rooted species will
detract from the benefit of a deeper root zone which provides
improved mechanical anchorage of the cover system against
erosion. A thicker vegetative soil layer would also increase the
depth of soil capable of holding water from infiltrating rainfall.
A thicker soil layer would increase the total available
moisture-holding capacity of the cover layer. This increased
available moisture is necessary to maintain a viable vegetated
cover system under drought conditions. Otherwise, under
drought conditions the soil cover would be barren of vegetation
and susceptible to erosion. This would be of particular concern
for the long steep slope design proposed by the Agencies.
Consequently, the Agencies1 proposed design does not promote
productive cover vegetation to ensure long term integrity and
permanence.
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In comparison, the RSSC's proposed alternate cap design uses a
thicker soil layer to increase available soil moisture capacity for
improved vegetative growth.

These Site specific features incorporated into the RSSC's proposed
design will ensure long term effectiveness and permanence.

iv) Reduction of Toxicity. Mobility or Volume Through Treatment

As indicated in the Proposed Plan, this is not a pertinent factor for a cap
remedy. However, mobility would be effectively reduced due to the
reduction of surface water infiltration by a low permeability cap. The
positive measures to ensure integrity of the RSSC proposed design
would provide a more effective reduction of mobility through
reduction of surface water infiltration.

v) Short-Term Effectiveness

The Agencies' proposed cap design does not adequately address
short-tern effectiveness factors. The Proposed Plan identifies that
short-term risks potentially posed to the community and workers can
be effectively eliminated through engineering measures and protective
equipment for workers. The Proposed Plan estimates the
implementation period to be one to two years. However, based on the
large cap area and proposed grading plan, this estimated time frame is
unrealistic. Approximately 127,300 cubic yards (8,900 truckloads based
on 1.4 tons/cubic yard) of cover materials is needed to construct the
Agencies' proposed cap. The transport of this material quantity to Site
would potentially cause significant disturbance to the community.

In addition, as discussed under "overall protection of human health
and the environment", the grading of the landfill wastes is not
protective of the environment during construction and may cause
nuisance conditions.
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In comparison, the RSSCs proposed cap minimizes off-Site borrow
requirements (71,100 cubic yards of soil compared to 127,300 cubic yards
of import borrow for Agencies' cap) and does not require grading of
wastes; therefore these potential concerns regarding the Agencies' cap
design are either minimized or not relevant. The reduced cap area and
smaller volume of borrow fill required for the RSSC design
(approximately 4,980 truckloads compared to Agencies'
8,900 truckloads) will result in a shorter implementation period and
therefore result in less disturbance to the community and less potential
risk to workers during construction.

vi) Implementability

The large area of the Agencies' proposed cap would impact
implementability. Due to the large size of the proposed cap and
proposed grading, construction timing is important. It is unlikely that
the Agencies' proposed cap would be constructed within the estimated
implementation period due to severe winter working conditions at the
Site.

In comparison, the smaller RSSC cap design would be more easily
implemented because construction timing is less critical due to the
shorter implementation period required.

The Agencies' proposed final grade design would also detract from its
implementability. The long steep slope design presented in the
Proposed Plan will result in difficult working conditions during
placement of clay in wet weather. In addition, the proposed slope
design promotes rapid surface water runoff which would promote
erosion and increase the difficulty in reestablishing a vegetative cover.

In comparison, the RSSCs cap design is more implementable. The
RSSC design limits the size of the area requiring day cover and does
not require placing clay over steep slopes. The terraces and stormwater
control systems would minimize surface erosion during revegetation
of the landfill slopes.
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As previously mentioned under the "long-term effectiveness and
permanence" factors for the Agencies' proposed design, easements and
deed restrictions would be required along two sides of the Spiegelberg
property based on the proposed lateral extent of the capped area and
drainage considerations. Based on past experience and concerns raised
by the public, it may be administratively difficult to prevent
disturbance of a constructed cap over these areas. The temporary
flooding caused by drainage from the Agencies' proposed cap would
potentially lead to greater difficulties in enforcing deed restrictions and
would affect property and resource use. In comparison, the limited
extent of the RSSC proposed cap would minimize, if not eliminate,
administrative concerns regarding easements and deed restrictions on
adjacent property.

vii) Costs

The Agencies' proposed cap is not cost effective compared to the
RSSCs proposed cap. The TML Area occupies 5.2 acres. However, the
cap presented on Figure 9-1B of the Agencies' FS covers approximately
15.8 acres and extends significantly beyond the limits of the TML Area.
This is most evident to the south of the municipal landfill where the
cap extends 300 feet beyond the TML Area and onto the adjacent
Spiegelberg property. The extent of cap shown on Figure 9-1B, which
has been selected as part of the Proposed Plan, differs markedly from
the extent of cap shown on Figure 9-1 of the FS which previously
included capping of the IW/PDSLD Areas. This previous cap design
covered only 11.0 acres (including the IW/PDSLD Areas) and limited
the south extent of cap to approximate the limits of the TML Area. No
rationale is provided in the Proposed Plan for this significant proposed
increase in the extent of cap beyond the limits of the TML Area. It
appears that this increase in cap size is due to the proposed grading of
landfill materials onto unaffected soils. The Agencies' design would
encompass 15.8 acres without providing any increase in overall
protection of human health and the environment.
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The Agencies have erroneously estimated the capital cost of their
proposed cap to be $2,940,247. As discussed in Section 2.5, corrected
estimates of capital cost for the Agencies' design are in excess of
$8,248,860.12

In addition to costs resulting from the size of the proposed cap, the
Agencies1 design would incur unnecessary costs from extensive
grading of the municipal landfill wastes. The proposed grading would
result in the direct placement of municipal waste onto otherwise clean
soils surrounding the landfill.

Grading of the landfill wastes is proposed apparently for the purpose of
minimizing the quantity of borrow fill which would otherwise be
needed for proper grading of the landfill slopes. However, grading of
landfill wastes is not cost-effective due to Site topography. Due to the
significant elevation drop along the undermined north side of the
landfill, grading of the wastes cannot be performed as a single
operation. Instead, grading would consist of excavation, on-Site
transport to the bottom of the slope, and recompaction of the placed
municipal wastes. The cost associated with such a material handling
operation would be significant. Consequently, this proposed grading
would result in significant unjustified costs because the pregrading of
available on-Site soil supplemented by the use of import borrow fill is
more economical.

In addition to concerns regarding capital costs, there are concerns
regarding the accuracy of the Agencies' estimates of operation and
maintenance (O&M) costs as detailed in Section 2.5. The Proposed Plan
estimates the present worth of O&M costs to be $53,043.13 Based on the
concerns regarding inappropriate erosion control design measures, a
significant level of effort and associated cost would likely be incurred in
repairing and maintaining the Agencies' proposed cap for a number of

12 Based on corrected quantity estimates provided by MDNR contractor with appropriate
adjustments to FS costs for increased soil layer thicknesses and soil layers not included in FS, but
included in Proposed Plan.

13 The Proposed Plan incorrectly cited the FS present worth cost of $53,043 as being a one-year
O&M cost.
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years, if not indefinitely. The O&M cost estimate of approximately
$0.5 million for the RSSC proposed cap described in Section 2.2 is likely
a more realistic lower bound estimate of O&M costs for the Agencies'
cap design.

In comparison, the RSSC's proposed alternate cap design is
cost-effective. The estimated capital cost of the RSSC's proposed design
is approximately $2,623,000 and the upper end O&M cost is estimated to
be approximately $0.5 million based on a 30-year maintenance period14.
The substantive provisions of the RSSC's design to ensure long term
effectiveness and permanence would likely reduce this estimated O&M
cost.

viii) Support Agency Acceptance

This criterion cannot be addressed by the RSSC. However, the alternate
design is consistent with the SWMA and utilizes current best design
practice for landfill covers.

ix) Community Acceptance

The community has already expressed significant concern regarding
the long-term integrity and longevity of the Agencies' proposed cap
remedy. Based on the foregoing evaluation of factors, in particular
"long-term effectiveness and permanence", the Agencies' proposed cap
does not adequately address the public's concerns. In comparison, the
RSSC design takes positive measures to address the community
concerns regarding cap longevity and integrity.

In summary, it is clear that the Agencies' proposed cap does not
represent an appropriate cap design for the Rasmussen Site. In comparison,

14 Refer to Appendix B for RSSC cost estimates.
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the RSSC's proposed cap addresses the evaluation factors to the greatest extent
possible and represents an appropriate cap design for the Rasmussen Site.

2.4 COMPARISON OF HYDRAULIC PERFORMANCE

In addition to substantively addressing all nine of USEPA's evaluation
criteria, the RSSC proposed alternate cap design will provide an improved
level of hydraulic performance compared to that provided by the Agencies'
proposed Act 64 cap design.

The effectiveness of the RSSC proposed alternate cap design in
reducing infiltration was evaluated using the Hydrologic Evaluation of
Landfill Performance (HELP) model15 . For purposes of comparison, model
runs were performed for both the proposed alternate cap design and the
Agencies' proposed Act 64 cap. The typical cap sections used for modeling
purposes are shown on Figures 2.3 and 2.5, respectively.

Table 2.1 summarizes the results of this modeling which are contained
in Appendix C. These results show that both cap designs air. equally effective
in reducing infiltration (95.9% reduction for the Agencies' Act 64 cap
compared to a 95.6% reduction for the proposed alternate cap) and thus, are
functionally equivalent in this respect.

However, the HELP model overstates the effectiveness of the Agencies'
cap by assuming ideal conditions. Assumptions implicit to the HELP model
include the assumption that no cracks in the clay barrier layer have resulted
from frost damage or desiccation damage. From the evaluation conducted in
Section 2.3, such an assumption could not be ensured for the Agencies'
proposed cap design. Consequently, in actual practice, the RSSC proposed
alternate cap design will prove superior to the Agencies1 Act 64 cap.

15 The HELP model was developed by USEPA for evaluation of landfill cover performance.
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TABLE 2.1

SUMMARY OF HELP MODEL OUTPUT
PROPOSED CAP DESIGN COMPARISON

Type of Precipitation Surficial ' % Lateral
Landfill Cap (in/yr) % Runoff % Evapotransp. Drainage

% Reduction in
InfiltrationThrough Cap

Comments

MDNR Act 64
Cap

30.00 1.72 69.31 24.05 95.9 12" topsoil, 12" sand drain,
36" clay

RSSC Proposed
Alternate
Landfill Cap

30.00 1.70 69.88 23.12 95.6 6" topsoil, 18" uncompacted
common fill, 6" sand drain,
24" clay

Notes:

1) All values are mean annual values over a 5-year period.
2) The lateral drainage distance was 200 feet.
3) A12% lateral drainage slope was used in all cases.
4) Refer to Appendix C for HELP model run outputs.



2.5 FS CAP COST ESTIMATES

The FS cost estimates for the Agencies1 proposed cap contain
numerous calculational errors which have resulted in a severe
underestimation of the capping costs. The Agencies' cost estimates for the
proposed cap have been revised several times without adjusting for
appropriate changes to unit costs or quantity estimates, and without making
cost allowance for cap components which were not included in the original
FS cap design. Errors in the cost estimates include the following:

i) The cost for supply and placement of clay is based on a 2-foot thick layer
and not 3 feet as presented in the Proposed Plan.

ii) There are two conflicting unit costs presented for supply and placement
of clay. Under the unit costs for "clay cover", the unit cost is $10.00/CY
whereas under "multimedia cover", the unit cost is S17.00/CY. It
appears that the higher unit cost is intended to apply to a clay having a
permeability of less than 1 x 10'? cm/s. However, the Agencies' cost
estimate assumed the lower unit cost.

iii) The unit cost for topsoil supply and placement is based on a 6-inch
thick layer and not one foot as presented in the Proposed Plan.

iv) The Agencies' cost estimate does not include the cost of supply and
placement of the sand drainage layer.

v) The Agencies' cost estimate for grading of the landfill materials is based
on a prorating of the Agencies1 previous estimates and is not based on
the quantity estimate for grading conducted by the Agencies' contractor.

vi) The Agencies' unit cost for grading of the landfill materials is too low.
The unit cost of $10.00/CY assumes no stockpiling and minimal
clearing and grubbing. These assumptions are not consistent with the
double-handling requirements due to existing topography (i.e. physical
restrictions imposed by the escarpment) and the clearing requirements
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for existing trees within the areal limits of the Agencies' proposed cap.
A more appropriate unit cost would be approximately $18.00/CY.

Table 2.2 provides the corrected cost for the Agencies' proposed cap
design consistent with the method of calculation used in the FS using the FS
unit costs. Table 2.3 includes additional adjustment for the low unit cost for
grading of the landfill materials. Based on corrections for calculational errors
only, the Agencies' cap is estimated to cost $8,248,860. With additional
correction for the low unit price for grading landfill materials, the total capital
cost would be $11,395,715. Consequently, the correct capital cost for the
Agencies' cap is $5,255,570 to $8,402,425 greater than that presented in the
Proposed Plan. These costs are significantly greater than the $2,993,290
presented by the Agencies and dearly show that the Agencies' cap is not
cost-effective.

In comparison, the RSSCs proposed cap is estimated to cost $2,623,390
(refer to Appendix B). This cost is substantially less than the $8,248,860 to
$11,395,715 estimated for the Agencies' cap. Because the RSSCs proposed
design provides improved hydraulic performance and positively addresses
each of the NCP evaluation criteria, the RSSC proposed can is very
cost-effective compared to the Agencies' proposed design

In addition, the FS did not conduct an evaluation of O&M costs for the
proposed cap. Reference is made in the FS to the use of a percentage of the
capital cost as an estimate of O&M costs. However, this percentage is not
stated in the FS and cannot be deduced from the O&M costs because of
differing percentage values used in the FS. An estimate of O&M costs for the
RSSC proposed cap is approximately $0.5 million. Because the Agencies' cap
is unnecessarily larger than the RSSC cap and the design does not include
positive measures against erosion, this estimate is likely a lower-bound O&M
cost estimate for the Agencies' cap.

Consequently, the Agencies1 proposed cap is not cost-effective in terms
of capital and O&M costs. In comparison, the RSSC proposed design is
cost-effective while being fully protective of public health and the
environment.
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TABLE 12

CORRECTED LOWER-BOUND AGENCY CAPITAL COST ESTIMATE

Item Description

1 Grade Waste Material

2 Low Permeability Clay
(3-foot layer)

3 Drainage Layer
(1-foot layer)

4 Topsoil
(1-foot layer)

5 Surface Drainage

Subtotal

6 Mobilization (5%)

7 Health and Safety (10%)

8 Bid & Work Scope (?

Subtotal

9 Permit, Construction
& Document (20%)

Subtotal

10 Design (20%)

TOTAL CAPITAL COST

Estimated Unit Unit
Quantity Cost

188,390 CY $10.00

76,375 SY 17.00

76,375 SY 6.03

76375 SY 3.82

76375 SY 0.21

Total
Cost

$1,883,900

1,298375

460,540

291,750

16,040

$3,950,605

197330

395,060

1,185,180

$5,728375

1,145,675

$6,874,050

1374310

$8,248360

Notes:

1) All quantities and unit prices baaed on corrected quantity estimates provided by MDNR
(done by Warzyn) and quantities/unit prices from FS.



TABLE 23

CORRECTED UPPER-BOUND AGENCY CAPITAL COST ESTIMATE

Item Description

1 Grade Waste Material

2 Low Permeability Clay
(3-foot layer)

3 Drainage Layer
(1-foot layer)

4 Topsoil
(1-foot layer)

5 Surface Drainage

Subtotal

6 Mobilization (5%)

7 Health and Safety (10%)

8 Bid & Work Scope (30%)

Subtotal

9 Permit, Construction
& Document (20%)

Subtotal

10 Design (20%)

TOTAL CAPITAL COST

Estimated Unit Unit
Quantity Cost

188,390 CY $18.00

76,375 SY 17.00

76,375 SY 6.03

76,375 SY 3.82

76,375 SY 0.21

Total
Cost

$3,391,020

1,298,375

460340

291,750

16,040

$5,457,725

272,885

545,770

1,637,310

$7,913,690

1,582,740

$9,496,430

1,899,285

$11,395,715

Notes:

1) All quantities and unit prices based on corrected quantity estimates provided by MDNK
(done by Warzyn) and quantities/unit prices from FS except that unit prices for Item 1
(grade waste materials) has been increased to account for double-handling costs.
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3.0 GROUNPWATER REMEDY COMMENTS

The RSSC agrees that groundwater remediation at the Rasmussen Site
is appropriate. However, the RSSC has numerous concerns regarding the
appropriateness of the groundwater remedy presented in the Proposed Plan.
These concerns include:

• the method by which groundwater cleanup indicator chemicals were
selected;

• the calculation of risks associated with groundwater at the Site and the
difference between the cleanup approach presented in the Proposed Plan
and that suggested in the MDNR/USEPA risk assessment;

• data and assumptions used by the Agencies for calculating appropriate
cleanup criteria and limitations of analytical chemistry in establishing
groundwater cleanup levels; and

• the selection of groundwater treatment technologies and the
underestimation of costs associated with the groundwater remedy.

The RSSCs evaluation of the Agencies' proposed groundwater
cleanup criteria has identified that a number of proposed indicator chemicals
are inappropriately listed and should be deleted. The Agencies' proposed
indicator chemical list and associated groundwater cleanup levels are shown
on Table 3.1. Indicator chemicals which the RSSC believes should be deleted
and the basis for the proposed deletion are summarized on Table 3.2. The
rationale for deleting these chemicals from the Agencies' proposed
groundwater cleanup indicator list are detailed in the following sections.

3.1 SELECTION OF GROUNDWATER CLEANUP
INDICATOR CHEMICALS____________

The Proposed Plan identifies 24 groundwater cleanup indicator
chemicals for the Rasmussen Site which include volatile organic compounds
(VOCs), base neutral/acid extractable (BNA) compounds, and inorganic
compounds. These proposed indicator chemicals and their associated cleanup
levels are shown in Table 3.1.
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TABLE 3.1

AGENCY PROPOSED CROUNDWATER CLEANUP CRITERIA

Chemical
Agtnrtes' Proposed

CUanup Level
(ppb)

Agencies'
Basis for

Proposed Level

Volatile Organic Compounds

acetone
benzene
2-butanone
chlorobenzene
1,1 -dichloroethene
1,2-dichloroethene
ethylbenzene
4-methyl-2-pentanone
methylene chloride
tetrachloroethene
toluene
1,1,1-trichloroethane
trichloroethene
vinyl chloride
xylenes

700.0
\2

350.0
50.0

1.0
100.0

30.0
350.0

5.0
0.7

40.0
200.0

3.0
05

20.0

HLSC
IE-06
HLSC
T&O
MDL

MCL (P)
T&O
HLSC
IE-06
IE-06
T&O
MCL
IE-06
MDL
T&O

Base Neutral/Acid Extractable Compounds

benzyl alcohol 9.0
bis<2-ethylhexyl)phthalate 2.0
2-chlorophenol 0.1
2,4-dimethylphenol 1.0
isophorone 8.0
2-methylphenol 3.0
4-methylphenol 2.0

HLSC
IE-06
T&O
MDL
IE-06
T&O
T&O

Inorganic Compounds

cadmium
lead

4.0
5.0

HLSC
HLSC*

Notea:
MDL = Method Detection Limit
MCL = Maximum Contaminant Level (P * proposed)
1 E-06 = One in One Million Carcinogenic Risk Level
T & O = Taste and Odor Threshold
HLSC = Human Lifecycle Safe Concentration
HLSC* = HLSC or Filtered Background (whichever is higher)

Proposed Plan, Rasmussen Dump Site, Uvingston County, MI dated August 31, 1990
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TABLE 3.2

INDICATOR CHEMICALS PROPOSED FOR DELETION

Chemical Basis for Proposed Deletion Section Reference

Volatile Organic Compounds

Acetone

2-Butanone

1,1-Dichloroethene

1,2-Dichloroethene

4-Methyl-2-pentanone

Methylene chloride

Te trachloroethene

1,1,1 -Trichloroethane

Common laboratory artifact Section 3.3.1.1
Not present above Agency Section 3.3.1.1
proposed cleanup level based on
RSSCdata

Not present in groundwater based Section 3.3.1.1
on RSSCdata

Low frequency of detection in RI Section 3.1
data
Risk shown in Risk Assessment Section 3.2.1
based on RI maximum detected
values within USEPA acceptable
range
Not present in groundwater based Section 3.3.1.6
on RSSCdata

Not present above Agency Section 3.3.1.1
proposed cleanup level based on
RSSCdata

Not present above Agency Section 3.3.1.1
proposed cleanup level based on
RSSCdata

Common laboratory artifact Section 3.3.1.10
Not present in groundwater based Section 3.3.1.10
on RSSCdata

Low frequency of detection in RI Section 3.1
data
Risk shown in Risk Assessment Section 3.2.1
based on RI maximum detected
values within USEPA acceptable
range
Not present in groundwater based Section 3.3.1.12
on RSSC data

Not present above Agency Section 3.3.11
proposed cleanup level based on
RSSCdata
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TABLE 3.2

INDICATOR CHEMICALS PROPOSED FOR DELETION

Chemical Basis for Proposed Deletion

Base Neutral/Add Extractable Comvounds

Benzyl alcohol

Bis(2-ethylhexyl)phthalate

2-Chlorophenol

2,4-Dimethylphenol

Isophorone

2-Methyl phenol

- Low frequency of detection in RI
data

- Not present in ground water
based on RSSC data

- Common laboratory artifact
- Risk shown in Risk Assessment

based on RI maximum detected
values within USEPA acceptable
range

- Low frequency of detection in RI
data

- Not present in ground water based
on RSSC data

- Not reported above HLSC level
inRI

- Not present above corrected Agency
proposed cleanup level (HSLC)
based on RSSC data

- Low frequency of deter rion in RI
data

- Risk shown in Risk Assessment
based on RI maximum detected
values within USEPA acceptable
range

- Not present in ground water based
on RSSC data

- Not present above corrected
Agency proposed cleanup level
(HLSO based on RSSC data

Section Reference

Section 3.1

Section 3.3.1.2

Section 3.3.1.3
Section 3.2.1

Section 3.1

Section 3.3.1.5

Section 3.3.1.5

Section 3.3.1.7

Section 3.1

Section 3.2.1

Section 3.3.1.8

Section 3.3.1.9

4-Methylphenol - Not present above corrected Agency
proposed cleanup level (HSLC)
based on RSSC data

Section 3.3.1.9
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TABLE 3.2

INDICATOR CHEMICALS PROPOSED FOR DELETION

Chemical

Inorganics

Cadmium

Basis for Proposed Deletion

Dissolved form not present above
Agency proposed cleanup level
based on RSSC data

Section Reference

Section 3.3.1.15

Lead Dissolved form not present above Section 3.3.1.14
corrected Agency proposed cleanup
level based on RSSC data
Total form not present above Section 3.3.1.14
background levels from RI based
on RSSC data



The proposed list of groundwater cleanup indicator chemicals differs
significantly from the listing of chemicals identified to be of concern in the
Agencies' risk assessment. Of the 24 indicator chemicals listed in the
Proposed Plan, only 14 were noted previously in the MDNR/USEPA risk
assessment as being "major contributors" to the risks from potential ingestion
of the groundwater. Compounds common to both the MDNR/USEPA RA
and Proposed Plan listings include acetone; benzene; 2-butanone;
chlorobenzene; 1,1-dichloroethene; ethylbenzene; methylene chloride;
tetrachloroethene; toluene; trichloroethene; vinyl chloride; xylenes;
bis(2-ethylhexyl)phthalate; and cadmium. The selection process for indicator
chemicals indicated in the Proposed Plan fails to acknowledge the findings
from the Agencies' own risk assessment. To be consistent with the indicator
chemical selection process for other sites in Michigan and USEPA Region V,
cleanup indicator chemicals should correspond to only those identified by the
Agencies' risk assessment as being of concern.

Moreover, the proposed list of indicator chemicals is inappropriate
when frequency of detection is taken into consideration. Table 3.3 lists the
calculated frequency of detection for the Agencies' proposed indicator
chemicals based on data collected during the Agencies' RI and supplemental
data from the RSSC'i* sampling programs from May/June and October of 1990.
The calculated frequency of detection for the RI data shown in Table 3.3 was
based on the frequency of detection presented in Table 2-5 of the Agencies'
risk assessment with appropriate adjustments for errors in the Agencies'
calculations. Inspection of the Agencies' RI identified that data from
monitoring wells 81-5 and SP-MW-5D were not included in the Agencies'
analysis of frequency of detection. These wells apparently were erroneously
not included in the analysis because they were located on the adjacent
Spiegelberg property even though they were physically placed in the affected
Rasmussen groundwater. Appropriate adjustments to include these wells
resulted in the addition of eight samples to the total number of RI analyses
for calculating the frequency of detection.

Review of Table 3.3 indicates that several of the Agencies' proposed
indicator chemicals are inappropriate indicators for the purpose of
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TABLE 3.3

CONCENTRATIONS AND FREQUENCY OF DETECTION OF PROPOSED
GROUNDWATER CLEANUP INDICATOR CHEMICALS

Page 1 of 2

Remedial Investigation Results(l)

No. of Positive
Detections/

No. of Samples
Chemical

Volatile Organic Compounds

Range of
Positive

Detections

RSSC Supplemental Results(2)

No. of Positive
Detections/

No. of Samples (3)

Range of
Positive

Detections

Combined Results

No. of Positive
Detections/

No. of Samples

Range of
Positive

Detections

acetone
benzene
2-butanone
chlorobenzene
1,1 -dichloroethene
1,2-dichloroethene
ethylbenzene
4-methyl-2-pentanone
methylene chloride
tetrachloroethene
toluene
1,1,1 -trichloroethane
trichloroethene
vinyl chloride
xylenes

6/22
8/22
5/22
5/22
1/22
12/22
5/22
9/22
6/22
1/22
5/22
8/22
5/22
2/22
5/22

1108-26,0006
260J-700

22J-74XJOOB
1,000-3,700

2J
2J-590J

500-2,400
300J-30,000
1J-UOOBJ

2J
18,000 B-71,000

2J-500
8-500J
U-96J

3,700-11,000

2/11
7/11
0/11
4/11
0/11
5/11
4/11
3/11
0/11
0/11
2/11
5/11
1/11
4/11
4/11

53'-65*
2.8-170

320T-890

4,11-51
120T-680

53-67E

30-900T
5.7-75

2.9
6.6*-300ET

460T-4,100J

8/33
15/33
5/33
9/33
1/33
17/33
9/33
12/33
6/33
1/33
7/33
13/33
6/33
6/33
9/33

5.5*026,0008
2.8-700

22J-74,0008
320T - 3,700

2J
2J - 590J

120T-2,400
53 - 30,000
1J - 1,100BJ

2J
30-71,000

2J-500
2.9 - 500J
1J-300ET

460T-11,000
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TABLE 3.3

CONCENTRATIONS AND FREQUENCY OF DETECTION OF PROPOSED
GROUNDWAY^R CLEANUP INDICATOR CHEMICALS

Page 2 of 2

Remedial Investigation Resultstt)

No. of Positive
Detections/

No. of Samples
Chemical

Base Neutral/Ar*d F-Ttractabl

Range of
Positive

Detections

RSSC Supplemental Results(2>

No. of Positive
Detections/

No. of Samples (3)

Range of
Positive

Detections
<ug/U

Combined Results

No. of Positive
Detections/

No. of Samples

Range of
Positive

Detections

benzyl alcohol 2/22
bis(2-ethylhexyl)phthalate 2/22
2-chlorophenol 2/22
2,4-dimethylphenol 2/22
isophorone 3/22
2-methylphenol 5/22
4-methylphenol 4/22

Inorganic Compounds

cadmium (total) 4/8
lead (total) 6/8

cadmium (dissolved) —
lead (dissolved)

2.2J-12
12B-14
12-17
14-27

91J-440
260-1,600

70-280

5-29
7-779

0/11
5/11
•0/11
1/11
0/11
1/11
1/11

8/9
9/9

3/9
6/9

95*-64

50

85
66T

2.2-60
5.0 -1,200

0.60-1.50
3.8*-9.7

2/33
7/33
2/33
3/33
3/33
6/33
5/33

12/17
15/17

3/9
6/9

2.2] -12
95*-64
12-17
14-27

91J-440
85-1,600
66T-280

2.2-60
5.0-1,200

0.60-1.50
3.8* - 9.7

Notes:
(1) Refer to Table 2-5, Final Risk Assessment. Values shown in Table 2-5 have been amended to indude samples collected from wells 81-5 and SP-MW-5D.
(2) Based on data from RSSC supplemental sampling program conducted in July/August and October of 1990 for the following wells:

RA-MW-18D, SP-MW-5D, 81-5, RA-MW-54, RA-MW-22, RA-MW-28 and RA-MW-34.
(3) Sample data qualified by laboratory artifacts are not included in number of positive detections.



groundwater cleanup. USEPA guidance indicates that 5 percent is an
appropriate level for screening out chemicals on the basis of frequency of
detection.16 Folio wing this guidance, proposed indicator chemicals which
should be eliminated include the following:

• The compound 1,1-dichloroethene was detected only once during the
combined RI and RSSC sampling programs. The calculated low frequency
of detection (1/22 based on RI data; 1/33 based on combined data)
combined with the fact that this singular detection is an estimated value
(flagged with a "J") does not qualify this compound to be an appropriate
indicator chemical for the Rasmussen Site. In addition, the RSSC's
supplemental sampling data from May/June 1990 and October 1990
confirmed the absence of this chemical,

• Tetrachloroethene was detected only once during the combined sampling
programs. The calculated low frequency of detection (1/22 based on RI
data; 1/33 based on combined data) is insufficient for this compound to be
listed as an indicator chemical. In addition, the RSSC's supplemental
sampling programs from May/June 1990 and October 1990 did not detect
the presence of thus chemical.

• Benzyl alcohol was detected twice during the RI but its presence could not
be confirmed by the RSSC's supplemental sampling programs. Based on
this low frequency of detection (2/22 based on RI data; 2/33 based on
combined data) and low reported concentrations, benzyl alcohol is
inappropriate as a groundwater cleanup indicator chemical.

• The compound 2-chlorophenol was detected only twice during the RI and
was not confirmed by the RSSC's supplemental sampling programs.
Based on this low frequency of positive detections (2/22 based on RI data;
2/33 based on combined data) and the low concentrations of this
compound which were reported, 2-chlorophenol is inappropriate as a
groundwater cleanup indicator chemical.

16 Refer to "Risk Assessment Guidance for Super fund - Human Health Evaluation Manual -
Part A - Interim Final" OSWER Directive 9285.7-Ola, dated September 29, 1989.
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• Isophorone was detected three times during the RI but its presence could
not be confirmed by the RSSCs Supplemental Sampling programs. Based
on this low frequency of detection (3/22 based on RI data; 3/33 based on
combined data), isophorone is inappropriate as a groundwater cleanup
indicator chemical.

In summary, based on the above evaluation of frequency of detection alone,
several chemicals identified in the RI have been inappropriately selected as
proposed groundwater cleanup indicator chemicals in the Proposed Plan.
Based on a thorough review of the available data, chemicals which should be
deleted on a frequency of detection basis include:

• 1,1-dichloroethene;
• tetrachloroethene;
• benzyl alcohol;
• 2-chlorophenol; and
• isophorone.

In addition, there are other reasons presented in the parameter-by-
parameter analysis contained in Section 3.3 which further support the
deletion of these chemicals from the proposed indicator chemical list.

3.2 GROUNDWATER RISKS AND CLEANUP APPROACH

3.2.1 Calculation of Groundwater Risks

Review of the Agencies' Proposed Plan has identified that the potential
carcinogenic risks presented in Table 1 of the Proposed Plan are inaccurate
and are in complete disagreement with the Agencies' own calculations
presented in the MDNR/USEPA risk assessment.

During the formal public meeting held on September 13,1990 by the
Agencies to present the Proposed Plan, several members of the public
expressed significant concern regarding the perceived level of risk associated
with ingestion of groundwater from the Rasmussen Site. These concerns
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were based on the combined carcinogenic risk of 1.72E-02 presented in Table 1
of the Proposed Plan. This risk estimate should be clarified in light of the
unrealistic worst case exposure scenario that this risk estimate represents.

The potential carcinogenic risk estimates shown for each chemical in
Table 1 of the Proposed Plan effectively assume that a domestic or community
supply well would be installed directly into the affected groundwater at the
location of maximum chemical concentrations beneath the Rasmussen Site.
The exposure scenario assumes that an individual would drink 2 liters of this
groundwater daily for 70 years. This is clearly an unrealistic situation because
this would require that the hypothetical supply well be deliberately relocated
over time to coincide with the location of peak concentrations as the affected
zone migrates with the regional groundwater flow. The exposure scenario
further assumes that chemical concentrations are not attenuated over time
and distance as the groundwater migrates. Of even greater significance, this
exposure scenario effectively assumes that individuals would have access to
the Rasmussen Site, notwithstanding the fact that the Site is secured by
fencing and that groundwater development for community public water
supplies is prohibited by Michigan's Safe Drinking Water Act.17

Although the Agencies' risk assessment used overly conservative
exposure assumptions in calculating the potential risks to the public from
ingestion of the groundwater, if left unremediated, the exposure assumptions
in the risk assessment are more representative of the potential risk to the
public than the estimates presented in the Proposed Plan.

The Proposed Plan presents a combined groundwater risk of 1.72E-02.
By comparison, the Agencies' own calculations from their risk assessment
estimate the potential risk to range from 1.75E-03 to 5.36E-03 based on
maximum chemical concentrations and from 1.62E-04 to 4.93E-04 based on
average chemical concentrations. For the maximum concentration case, the
MDNR/USEPA total risk estimates are lower than that presented in the
Proposed Plan by approximately one-half to one complete order of

17 Michigan's Safe Drinking Water Act (Act 299) Administrative Rules prohibit the installation
of wells for public water supplies within 2,000 feet of large scale waste disposal sites or
sanitary landfills. Refer to R325.10812.
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magnitude. The difference is potentially as large as two orders of magnitude
lower for the estimated total risk based on average chemical concentrations.

The RSSC recommends that the Agencies present the risk results from
the Agencies' risk assessment shown on Table 3.4 to the public and clarify the
unrealistic nature of the risk numbers presented in the Proposed Plan.

Inspection of Table 3.4 also indicates that several proposed indicator
chemicals are inappropriately listed as such based on the level of risk
associated with potential exposure to groundwater. USEPA typically uses
maximum risk exposure scenarios to determine if remediation is warranted.
Following this approach, several proposed indicator chemicals would have
associated maximum risks within the acceptable risk range of 10"4 to 10*6 set
forth in the NCP. Based on MDNR/USEPA's own risk calculations for
maximum exposure scenarios shown on Table 3.4 (risk calculated with
maximum chemical concentrations), indicator chemicals which should be
eliminated on this basis include:

• bis(2-ethylhexyl)phthalate;
• 1,1 -dichloroethene;
• tetrachloroethene; and
• isophorone.18

3.2.2 Cleanup Approach

The approach adopted in the Agencies' risk assessment to quantify
Site-related risks and the approach to establishing groundwater cleanup
criteria implicit in the Agencies' risk assessment (RA) differ significantly
from the methodology and approach taken in the Proposed Plan for
determining appropriate cleanup criteria.

The risk assessment procedures used in the Agencies' RA were based
on the application of a Site-specific analysis which attempted to take into

18 Although not calculated in the MDNR/USEPA's risk assessment, isophorone should also be
eliminated based on the acceptable risk presented in the Proposed Plan.
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TABLE 3.4

AGENCY ESTIMATES OF CARCINOGENIC RISK

Chemical

Risk Presented
In Proposed

Plan - Table 1

MDNJR/USfPA Risk Assessment^)

Risk Range Calculated
with Maximum

Chemical Concentrations

Risk Range Calculated
with Average Chemical

Concentrations

benzene
bis(2-ethylhexyl)phthalate
1,1-dichloroethene
isophorone
methylene chloride
tetrachloroethene
trichloroethene
vinyl chloride

5.8E-04
4.8E-06

l.OE-02
4.1E-05
2.2E-04
2.9E-06
1.5E-04
6.2E-03

!.%E-04to5.98E-04

9.6E-07to2.93E-06

1.59E-05to4.84E-05
not calculated in RA
1.03E-04to3.14E-04

6.03E-07tol.84E-06
5.28E-05tol.61E-04
1.38E-03to4.23E-03

4.51E-05tol.37E-04

7.2E-08to2.2E-07

7.94E-07to2.42E-06
not calculated in RA
8.99E-06 to 2.74E-05
3.01E-08to9.19E-08
5.7E-06tol.74E-05
1.01E-04to3.08E-04

Total Risk 1.72E-02 1.75E-03to5.36E-03 1.62E-04to4.93E-04

Notes:

(1) From Table B-14 "Addendum and Errata Pages to Final Risk Assessment, Spiegelberg and
Rasmussen Dump Sites, Green Oak Township, Livingston, MI" MDNR/USEPA November 1989



consideration various relevant factors at the Rasmussen Site. Section 4.0 of
the Agencies' RA attempted to establish appropriate groundwater cleanup
levels by calculating acceptable risk-based groundwater concentrations at a
hypothetical receptor, located at Spicer Road, and extrapolating back to the
present location of the affected zone by using groundwater modeling.

By comparison, the proposed groundwater cleanup levels presented in
the Proposed Plan are based on a misapplication of the newly promulgated
Michigan Act 307 Rules (hereinafter referred to as 307 Rules).

Three groundwater cleanup classifications, designated as Type A,
Type B, and Type C, are established within the 307 Rules. Type A
groundwater cleanup standards would require groundwater to be cleaned up
to background levels or to analytical method detection limits as defined in the
rules. Type B groundwater cleanup standards are based on an excess 1 X 10"6
incremental lifetime carcinogenic risk level for carcinogens and the Human
Life Cycle Safe Concentration (HLSC) for noncarcinogens. The 307 Rules
allow for the groundwater cleanup criteria established by the HLSC to be
further adjusted to a Federal Secondary Maximum Contaminant Level
(SMCL) or to concentrations represented by "the concentration which is
documented as the taste or odor threshold or the concentration below which
appearance or other aesthetic characteristics are not adversely affected".
Type C groundwater cleanup standards require site-specific conditions to be
addressed, thereby establishing groundwater cleanup standards through a
site-specific risk assessment.

By failing to consider a Type C cleanup classification, the Agencies'
Proposed Plan makes no allowance for Site-specific conditions and disregards
issues of technical achievability, limitations of analytical chemistry,
reasonable and foreseeable use of the Site, and cost-effectiveness. Current
practice at Federal Superfund Sites, including sites located within USEPA
Region V, typically follows the Type C approach. It should be recognized that
the Agencies' own risk assessment for the Rasmussen Site followed the
Type C approach. Even though the Agencies' risk assessment was issued
prior to the issue of the final 307 Rules, the Type C approach implicit in the
Agencies' risk assessment remains valid because groundwater cleanup levels
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determined from a Type C analysis are protective of human health and the
environment. The Agencies' insistence on using only Type A and Type B
groundwater cleanup levels, as presented in the Proposed Plan, fails to
recognize the application of Type C groundwater cleanup levels where
appropriate. Because Superfund risk assessment methodology uses the
307 Rules Type C analysis, the erroneous application of the 307 Rules
effectively invalidates the entire Superfund risk assessment process.19

The RSSC previously submitted a document entitled "Proposed
Groundwater Cleanup Levels, Rasmussen Site, Livingston County, MI" to
MDNR/USEPA for their consideration in establishing appropriate
groundwater cleanup criteria at the Rasmussen Site. This analysis was based
on the framework established by the 307 Rules for determining groundwater
cleanup levels. This analysis presented a combination of cleanup criteria
based on the Type A, Type B, and Type C cleanup classifications. Where it
was deemed to be technically achievable and appropriate, proposed
groundwater cleanup levels were based on achieving a Type B cleanup
criteria. Based on a detailed analysis of Site-specific factors, however, it was
determined that Type B cleanup levels were neither achievable nor
appropriate for benzene and vinyl chloride. The RSSC concluded that
appropriate Type C cleanup levels for these two compounds were 5 ug/L and
2 |ig/L, respectively, based on the Type C analysis which produced risk
estimates for these two compounds which fell within the acceptable risk
range stated in the NCP.

The RSSC reiterates that a combination of cleanup classifications is
appropriate for the Rasmussen Site and is warranted for specific chemicals on
issues of technical achievability, limitations of analytical chemistry,
reasonable and foreseeable land and resource use, and cost-effectiveness. In
addition, such an approach would be consistent with both Federal guidance
and the requirements of the 307 Rules.

19 Refer to "Misapplication of the Act 307 Rules and Superfund Reauthorization Act to the
Decision Process at the Rasmussen Site" prepared by Dickinson, Wright, Moon, Van Dusen and
Freeman dated October 31,1990.
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3.3 DETAILED EVALUATION OF AGENCY
PROPOSED CLEANUP CRITERIA

The RSSC has previously conducted a detailed parameter-by-parameter
evaluation of groundwater cleanup criteria within the framework of the 307
Rules. This evaluation presented in the document entitled "Proposed
Groundwater Cleanup Levels, Rasmussen Site" was submitted to
MDNR/USEPA for their consideration in developing appropriate
groundwater cleanup criteria for the Rasmussen Site. The conclusions of that
analysis and analysis of additional parameters following the 307 Rules to
correct for inaccurate calculations and assumptions in the Proposed Plan is
presented below. Analytical results from the RSSCs October 1990 sampling
event which support this analysis are presented in Appendix D. In addition,
the previous evaluation contained a detailed discussion of achievable
analytical detection limits. The RSSC reiterates that several cleanup criteria
proposed by the Agencies are not analytically achievable.

3.3.1 Calculation of Cleanup Criteria

3.3.1.1 Acetone, 2-Butanone, 1,2-Dichloroet'iene, Ethylbenzene,
4-Methyl-2-pentanone, Toluene, 1 ".,1-Trichloroethane and
Xylenes________________________________

The proposed Type B cleanup levels for these parameters have been
calculated correctly according to the 307 Rules. However, only three of these
parameters are present above cleanup levels in the groundwater.

The RSSC supplemental sampling program conducted in
May/June 1990 identified that several of these chemicals are either present in
the groundwater at concentrations below their appropriate Type B cleanup
levels or are present as a result of laboratory introduced sample
contamination. In particular, compounds including acetone, 2-butanone, 1,2-
dichloroethene and 1,1,1-trichloroethane were identified as being below their
respective Type B cleanup levels.
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The RSSC sampling program in October 1990 has verified that acetone,
1,2-dichloroethene, 4-methyl-2-pentanone and 1,1,1-trichloroethane are below
their respective Type B cleanup levels. In addition, 2-butanone was not
detected during either of the RSSC's two sampling events and acetone
detected in the second sampling round was associated with laboratory
introduced artifacts in each instance. Maximum concentrations detected by
the RSSC's sampling events include:

Compound Maximum Detected Proposed Cleanup
Concentration ( / L ) Level

acetone 65 700
2-butanone not detected 350
1,2-dichloroethene 51 1000
4-methyl-2-pentanone 67 350
1,1,1-trichloroethane 75 200

These analytical results confirm that the RI characterization of the
groundwater is incorrect and that setting cleanup levels for these parameters
is inappropriate. These results are significant because all wells identified to be
in the affected groundwater zone were sampled by the RSSC. 1 1 addition,
well RA-MW-18D was sampled during both RSSC sampling rounds to verify
that data would be reproducible between sampling rounds. The results from
both sampling rounds for this well show good reproducibility in terms of
detected analytes and concentrations.

Consequently, the RSSC data provides an accurate representation of the
Rasmussen groundwater.

Based on these findings, chemicals which should be deleted from the
cleanup indicator list include:

• acetone;
• 2-butanone;
• 1 ,2-dichloroethene;
• 4-me thy 1-2-penta none; and
• 1,1,1 -trichloroethane.
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Only ethylbenzene, toluene, and xylenes should be retained as
indicator chemicals.

3.3.1.2 Benzyl Alcohol

As noted previously, benzyl alcohol should be deleted
from the indicator chemical list because its presence could not be confirmed
by the RSSC's sampling events and based on low frequency of detection.

Even if benzyl alcohol were present, the Agencies have
inappropriately selected it as an indicator chemical. The Type B cleanup level
proposed by the Agencies for benzyl alcohol has been incorrectly calculated.
Review of the Agencies1 calculations has identified that the proposed HLSC is
derived from a MgT value based on a LD$Q value reported by a reference
document from 1984. For comparison, USEPA has published a chronic RfD of
3E-1 mg/kg/day (Health Effects Assessment Summary Tables, Fourth Quarter,
1989 (HEAST)). Based on the USEPA published RfD, the Type B HLSC
concentration for benzyl a'.cohol is 2,100 (ag/L. Based on this calculated value
for the HLSC and the lov/ concentrations of benzyl alcohol identified at the
Rasmussen Site from the RI, benzyl alcohol should be deleted from the
cleanup indicator list, even if present in the groundwater.

3.3.1.3 Bis(2-ethvlhexvl)phthalate

As noted previously, bis(2-ethylhexyl)phthalate should be deleted from
the indicator chemical list because its risk in the Agencies' RA based on RI
maximum detected values is within the USEPA's acceptable range.

Bis(2-etaylhexyl)phthalate also should be deleted as an indicator
chemical because the proposed Type B cleanup level for
bis(2-ethylhexyl)phthalate is at a concentration below that which can be
distinguished from other potential sources of phthalates in typical analyses.
Bis(2-ethylhexyl)phthalate is a common sample contaminant attributable to
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field and/or sample handling procedures (i.e. contact with sample gloves,
sample containers) and for the purpose of environmental analyses is
considered ubiquitous at low levels. The Agency for Toxic Substances and
Disease Registry (ATSDR) has noted that "contamination of laboratory
apparatus and solvents with DEHP is very common, since it is a component
of many plastic and rubber products and is ubiquitous in the environment".20

Therefore, for the purpose of cleanup at the Rasmussen Site,
bis(2-ethylhexyl)phthalate should not be an indicator chemical. This
chemical should be deleted from the cleanup indicator list.

3.3.1.4 Chlorobenzene

The RSSC has previously proposed a Type B cleanup level for
chlorobenzene of 100 ng/L. This level was selected using the 307 Rules and
was based on USEPA's final lifetime Health Advisory. The Agencies'
proposed Type B cleanup level is based on a taste and odor threshold reported
in a paper by Amoore and Hautala21. However, there is a published value of
100 jig/L for the taste and odor threshold reported in Verschueren22 which
the Agencies have also used as a reference sjurce for other parameters in
developing cleanup levels for the Rasmuss^n Site. The 307 Rules do not
specify the use of the lowest published t?Jte and odor value where multiple
and conflicting values are available because this would represent an arbitrary
application of the 307 Rules. Therefore, the Agencies' proposed Type B
criteria should be revised to 100 M-g/L consistent with USEPA's final lifetime
Health Advisory.

20 Draft Toxicological Profile for Di(2-EthyIhexyl)Phthalate, ATSDR, December 1989.
21 Odor as an Aid to Chemical Safety: Odor Thresholds Compared With Threshold Limit Values

and Volatilities for 214 Industrial Chemicals in Air and Water Dilution; John A. Amoore and
Earl Hautala; Journal of Applied Toxicology, Vol. 3, No. 6,1983.

22 Handbook of Environmental Data on Organic Chemicals, 2nd Edition, K. Verschueren, Van
Nostrand Reinhold Company, 1983.
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3.3.1.5 2-Chlorophenol

As noted previously, 2-chlorophenol should be deleted from the list of
indicator chemicals because it has not been detected in either of the RSSC's
two supplemental sampling events and has a low frequency of detection.

Even if 2-chlorophenol were present, the Agencies have selected an
inappropriate cleanup level. The Agencies have evaluated Type B criteria for
this compound and identified two alternate types of Type B levels. Consistent
with a published RfD, the Agencies have calculated an HLSC of 40 ug/L. The
Agencies have also identified a range of taste and odor thresholds published
in Verschueren. The odor threshold is cited as being 0.18 ug/L whereas the
taste threshold is cited as ranging from 0.1 ug/L to 6 ug/L. The Agencies have
elected to select the lowest cited value as proposed cleanup criteria. This
method of selecting cleanup criteria does not have a sound scientific basis and
is arbitrary in nature. In particular, for 2-chlorophenol, the proposed cleanup
level of 0.1 ug/L appears to be related to a reported case of tainting of fish
which is not appropriate for the Rasmussen Site. In addition, the proposed
cleanup level of 0.1 ug/L is below measurable analytical method detection
limits.

As stated above, no cleanup level is required for 2-chlorophenol
because it is not present in groundwater. Even if present, based on the
conflicting range of reported taste and odor values, cleanup levels should be
set at 40 ug/L consistent with the HLSC which is at a level that is analytically
achievable. Because 2-chlorophenol, if present, is below this cleanup level
based on the RI data, it should be deleted from the list of indicator chemicals.

3.3.1.6 1.1-Dichloroethene

As noted previously, 1,1-dichloroethene should be deleted from the
cleanup indicator list because it has not been detected during the RSSC's
sampling events and based on low frequency of detection and the acceptable
risk determined by the Agencies' risk assessment.
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Even if 1,1-dichloroethene were present, the Agencies proposed
cleanup level has been established inappropriately. The Type B cleanup level
proposed by the Agencies for 1,1-dichloroethene is based on carcinogenicity
without taking other pertinent factors into consideration. USEPA has listed
1,1-dichloroethene as a Class C carcinogen indicating that carcinogenic effect
in humans is suspected based on animal studies only and not based on
evidence of carcinogenicity in humans. Typically, USEPA establishes the
Maximum Contaminant Level Goal (MCLG) under the Federal Safe Drinking
Water Act (SDWA) as zero for known or suspected human carcinogens.
However, for 1,1-dichloroethene, USEPA has set both the MCL and MCLG at a
level of 7 ug/L. USEPA's reason for establishing this level is that evidence of
carcinogenicity is based on inhalation exposure and not oral exposure (refer to
IRIS data file for 1,1-dichloroethene). As a result, USEPA's MCLG was set at
20% of the RfD similar to the 307 Rules HLSC Consequently, to be consistent
with the SDWA MCL and MCLG, the appropriate level of cleanup for
1,1-dichloroethene should be 7 ug/L if this chemical is present in
groundwater. This cleanup level is both technically feasible and analytically
detectable.

3.3.1.7 2,4-Dimethvlpnenol

The Agencies have incorrectly selected 2,4-dimethylphenol as a
groundwater cleanup indicator based on the Agencies' evaluation of the 307
Rules. The Agencies cite 400 Mg/L and 500 M-g/L as the respective odor and
taste thresholds in their evaluation based on USEPA's Ambient Water
Quality Criteria Document for 2,4-dimethylphenol. However, the Agencies
have arbitrarily elected to use a lower cleanup level by making the
assumption that "insufficient toxicity data precludes the use of aesthetic data.
There is no way to relate aesthetic data to verify that they (i.e. the numbers)
are protective of groundwater and human health. Therefore, the method
detection limit (1.0 ppb) will be the established cleanup level."23

23 Refer to MDNR supporting calculations for selection of groundwater cleanup levels.
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Such an approach is arbitrary and does not follow sound toxicologic
practice in extrapolating dose-response relationships between similar
chemicals. Furthermore, this method of selecting cleanup levels is contrary
to the 307 Rules.

Discussions with USEPA's RfD Workgroup for 2,4-dimethylphenol
have identified that the RfD Workgroup is presently evaluating a draft RfD
for 2,4-dimethylphenol. Based on this draft RfD of 2E-2 mg/kg/day, the HLSC
calculated in accordance with the 307 Rules would be 140 ug/L. In
comparison, the Federal Standard which would be set at the Rfd level would
be 700 ug/L. The draft HLSC of 140 ug/L should be used as a cleanup criteria
instead of the proposed 1 ug/L which is arbitrary and has no basis in sound
toxicologic practice. However, maximum concentrations of
2,4-dimethylphenol identified during the RI and the RSSCs sampling events
all have been well below 140 |ig/L. Consequently, 2,4-dimethylphenol is
present below appropriate cleanup levels and should be deleted from the
cleanup indicator list.

3.3.1.8 Isophorone

As noted previously, isophorone should be deleted from the list of
indicator chemicals because it was not detected during the RSSC's sampling
events and based on the low frequency of detection and the acceptable level of
risk associated with this chemical shown in the Proposed Plan (which is based
on unrealistic assumptions). While the 307 Rules cleanup level for
isophorone has been calculated correctly by the Agencies, even if present,
isophorone would be removed as a result of cleanup for other chemicals.

3.3.1.9 2-Methylphenol and 4-Methylphenol

The Agencies' proposed deanup criteria for 2-methylphenol and
4-methylphenol are based on the Agencies' interpretation of appropriate taste
and odor criteria under Rule 709(2)(d) of the 307 Rules. This rule requires
that "a taste or odor threshold concentration or a concentration adversely
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affecting appearance shall be determined according to methods approved by
the Unites States EPA". For these two chemicals, the Agencies have elected to
set cleanup criteria based on the lowest taste and odor value reported in the
literature. The Agencies cite 3 Ug/L and 2 ug/L as the taste thresholds
reported in Verschueren, respectively. However, this reference also cites
other threshold values. For 2-methylphenol, cited values include odor
threshold values of 90, 260,650 and 1400 ug/L. For 4-methylphenol, cited
values include odor thresholds of 55 and 200 ug/L. Selection of taste and odor
threshold values by selecting the lowest reported value is inappropriate and
arbitrary. By analogy, selection of health-based criteria in this same manner
would result in the selection of the lowest value reported for the most
sensitive individual regardless of statistical distribution of values. This
approach is inappropriate for health-based criteria and thus should also be
inappropriate for aesthetic criteria.

The Agencies have identified the appropriate health-based HLSC for
2-methylphenol and 4-methylphenol to be 350 ug/L for both compounds.
The HLSC should be used as a cleanup criteria for these two chemicals
instead of taste and odor values for which there are multiple and conflicting
valves and which have no statistical justification. The reported groundwater
concentrations for 4-methylphenol and 2-methylphenol based on the RSSC's
supplemental data are all less than the HLSC. Based on these findings it is
appropriate to delete these chemicals from the cleanup indicator list. Cleanup
of these two chemicals, would occur as a result of cleanup for other chemicals.

3.3.1.10 Methvlene Chloride

The Agencies have listed methylene chloride as a groundwater cleanup
indicator chemical based on their assumption that the positive detections
reported in the RI are not laboratory artifacts. However, the RSSC's two
supplemental sampling events have not detected the presence of methylene
chloride in groundwater aside from instances which can be attributed to
laboratory-introduced contamination. These reported concentrations are
significantly lower than those reported in the RI and at levels indicative of
laboratory artifacts.
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The analytical data collected during the RI were previously reviewed to
determine the validity of the data and subsequent usefulness for
characterizing the groundwater quality at the Spiegelberg and Rasmussen
Sites. Due to the method of data reporting in the RI, where only positive
detections were reported, it was necessary to conduct an independent Quality
Assurance/Quality Control (QA/QC) review of the documentation presented
in the original Organic Traffic Reports for each sample. In addition to the RI
data review, analytical results reported by the MDNR and S.S. Papadopulos,
for split samples collected in March 1987 were reviewed and compared.

One of the distinct problems observed with the analytical data for
groundwater samples collected during the RI was the prevalence of
methylene chloride in almost all types of quality control blank analyses,
including laboratory and field rinsate blanks. The methylene chloride
concentrations reported for QA/QC samples from the RI are shown on
Table 3.5. Although not uncommon, the concentrations of methylene
chloride in both laboratory and field blanks were on many occasions
equivalent or greater than those observed in the actual groundwater samples.

Moreover, the Agencies' proposed groundwater cleanup level for
methylene chloride does not consider the fact that USEPA data validation
protocols outlined in the Contract Laboratory Program (CLP Statement of
Work dated 2/88, Section E) consider 25 [ig/L of methylene chloride to be an
acceptable level of laboratory-introduced contamination in laboratory blanks.
Comparison of this "allowable" level to the proposed cleanup level for
methylene chloride clearly indicates that determining compliance at the
Agencies' proposed level would be difficult if not impossible due to
laboratory artifacts. Table 3.5 also shows the levels below which groundwater
concentrations are qualified as non-detect based on USEPA data validation
protocols. These results further support the finding that methylene chloride
would be difficult to quantify if present.

Based on these concerns regarding the ability to demonstrate
compliance at the Agencies' proposed levels due to laboratory artifacts, and
the absence of methylene chloride in the RSSCs supplemental sampling
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TABLE 3.5

COMPARISON OF LABORATORY BLANK SAMPLES
AGAINST GROUNDWATER SAMPLE CONCENTRATIONS

RASMUSSEN SITE

R7 Results

Rl Groundw&ter
Sample ID

OBG-2

OBG-3

RA-CW-086

RA-GW-089

SP-GW-000

SP-GW-091

Compound
Detected in

Laboratory Blank

Methylene chloride

Methylene chloride

Methylene chloride
Acetone
2-Butanone

Methylene chloride
Acetone

Methylene chloride
Acetone
2-Butanone

Methylene chloride
Acetone
2-Butanone

GnwwfuMter Associated
Sample Laboratory Blank

Concentrations Concentrations
CHS/U

15

Level Below Which
Groundwater Concentrations

are Qualified as Nan Detect (1)

30

30

9
16
4

33
43

7
13
8

7
9
4

9
24
5

9
24

9
24
5

9
24
5

90
240
50

90
240

90
240
50

90
240
50

Note:

(1) Concentration equal to ten times laboratory blank concentration.



events, other than for artifactual levels/ this chemical should be deleted from
the list of indicator chemicals.

3.3.1.11 Benzene and Vinyl Chloride

The RSSC reiterates that the Agencies' proposed Type B cleanup levels
for benzene and vinyl chloride are inappropriate. The RSSC's previous
analysis of supporting factors demonstrated that Type C cleanup levels for
benzene and vinyl chloride were more appropriate than Type B levels for
groundwater remediation at the Rasmussen Site. Factors which were found
to weigh significantly in favor of Type C criteria for these two parameters
included:

• technical limitations imposed by analytical chemistry constraints which
will result in an inability to monitor performance and determine
compliance at low Type B cleanup levels,

• technical limitations imposed by remedial technologies which will
preclude the attainment of low Type B cleanup levels, and

• lack of cost-effectiveness associated with attaining Type B levels which
results in a disproportionate incremental cost compared to Type C levels
while achieving only minimal benefit from reduction of risks below
Type C levels which are protective of human health and the
environment.

The RSSC's previous analysis of factors enumerated in Rule 717
supported the conclusion that Type C levels were more appropriate than
Type B levels for these two parameters. Based on the previous evaluation of
groundwater cleanup levels, Type C groundwater cleanup levels appropriate
for the groundwater cleanup at the Rasmussen Site are:

Chemical Cleanup Level (ug/L)

benzene 5
vinyl chloride 2
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These groundwater cleanup levels represent peak concentrations applied at
the Rasmussen well following shut-down of the proposed groundwater
extraction system. Average concentrations at the Rasmussen well would be
lower than the above cleanup concentrations.

3-3.1.12 Tetrachloroethene

As noted previously, tetrachloroethene should be deleted from the
indicator chemical list because it was not encountered during either of the
RSSC's two supplemental sampling events and based on low frequency of
detection. In addition, the Agencies1 calculations presented in the risk
assessment have shown that the risk associated with the singular detection of
tetrachloroethene do not warrant cleanup for this chemical, even under the
conservative risk assumptions used in the RA.

Even if tetrachloroethene were present, the Type B cleanup level
approach selected by the Agencies for cleanup of tetrachloroethene is
inappropriate. The Type B level for tetrachloroethene is at a concentration
where analysis of Type C factors, such as that previously conducted for
benzene and vinyl chloride, is relevant and would support a Type C cleanup
level analysis for this compound. USEPA has proposed a MCL for
tetrachloroethene of 5 (ig/L which is considered protective of the public
health and welfare for community water supply systems. In lieu of a Type C
analysis, the cleanup level for tetrachloroethene, if present, should be revised
to the MCL level which is analytically achievable and technically feasible.

3.3.1.13 Trichloroethene

The Agencies have proposed a Type B cleanup criteria of 3 |J.g/L for
trichloroethene. The RSSC agrees that it is appropriate to set cleanup criteria
for trichloroethene. However, a more appropriate cleanup level is. 5 ug/L
which would be consistent with the Federal MCL for trichloroethene.
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The Agencies have selected trichloroethene as a cleanup indicator
chemical based on the assumption that this chemical is present in the
groundwater beneath the PDSLD/IW Areas. The RSSC's two supplemental
sampling programs have confirmed that trichloroethene is present in this
groundwater zone, but at concentrations below the Agencies' proposed
cleanup criteria. Consequently, trichloroethene is not an appropriate cleanup
indicator for cleanup of the groundwater zone beneath the PDSLD/IW Areas.

However, review of the RI data and the RSSC's supplemental
sampling data has confirmed that trichloroethene is present in groundwater
below the south slopes in the vicinity of monitoring well RA-MW-27. The
RSSC proposes to install a supplemental groundwater extraction well near
this location for the purpose of groundwater cleanup for trichloroethene.
Groundwater extraction combined with natural infiltration along the south
slopes of the landfill would effectively remediate the groundwater in this
area. The redirection of surface water runoff from the landfill cap perimeter
drain, as shown for the RSSC's proposed landfill remedy, onto this uncapped
area would effectively remediate any residual trichloroethene in soils.

This proposed remediation of groundwate: below the south slopes
represents an appropriate measure to ensure overall protection of human
health and the environment in the long term. Groundwater remediation in
this area could also be effectively implemented by allowing the groundwater
to migrate to the PDSLD/IW Area groundwater extraction system for
subsequent capture. However, the RSSC's proposed remedial approach is
more cost-effective.

Trichloroethene is the only appropriate cleanup indicator chemical for
remediation of the groundwater below the south slopes. Based on the
statistically minor difference between the Type B level of 3 ug/L and the MCL
level of 5 M-g/L, the MCL is proposed as the appropriate cleanup level.
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3.3.1.14 Lead

The RSSC reiterates that lead is not an appropriate cleanup indicator
chemical for the Rasmussen Site.

Even if lead were an indicator chemical, the Agencies have used an
inappropriate MDNR-generated interim RfD to calculate a proposed cleanup
level for lead. Based on an acceptable blood level of lead of 5 M-g/dL, the
MDNR has derived a RfD of 0.4 ug/kg/day. This RfD was used to calculate an
HLSC level of 3 (ig/L. The MDNR's supporting calculations subsequently
state that because "3 ppb is almost identical to 5 ppb (proposed MCL), 5 ppb is
used as Type B cleanup level for lead in groundwater". The MDNR's
calculation does not provide supporting documentation for the manner in
which the acceptable blood level was determined or provide the exposure-
close relationships used to calculate the RfD from the blood lead level. These
factors need to be dearly established to demonstrate that the MDNR-
generated HLSC is consistent with the 307 Rules. This documentation is
necessary in light of the fact that USEPA has withdrawn the file for lead from
the Integrated Risk Information System (IRIS) for further review.

The RSSC previously identified Acceptable Daily Intake (ADD
concentrations for lead for the Agencies consideration in establishing
appropriate cleanup criteria for the Rasmussen Site. Oral and inhalation
ADIs 24 of 1.4 ug/kg/day and 0.43 jig/kg/day, respectively, were identified for
these two routes of exposure. It appears that the MDNR-generated RfD
(0.4 ug/kg/day) has been selected on the basis of inhalation exposure. The
inhalation exposure route is not appropriate for assessing risk from ingestion
of groundwater. Based on the oral ADI, the appropriate HLSC for lead is
10 M-g/L and not 5 jig/L as presented in the Proposed Plan.

Regardless, lead should not be a cleanup indicator chemical at the
Rasmussen Site for two reasons.

24 Refer to Superfund Public Health Evaluation Manual, USEPA, October 1986.
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First, during the RI, the levels of lead detected in groundwater samples
collected from the PDSLD Area have been below the maximum lead level
reported in the RI in upgradient, background samples for the
Spiegelberg/Rasmussen Sites (maximum total lead concentration of
1280 ng/L). The results of the RSSC supplemental groundwater sampling
programs conducted in May/June and October 1990 support this finding. The
RSSC's results for total lead are shown on Table 3.6. These concentrations of
total lead are less than the reported maximum background level of 1280 M-g/L
for the combined Spiegelberg/Rasmussen Sites.

Second, and more importantly, the results of the RSSC supplemental
groundwater sampling programs show that dissolved lead levels in
groundwater are less than the calculated HLSC level of 10 ug/L. Groundwater
samples collected during the MDNR/USEPA RI were not filtered and were
analyzed for total lead concentrations even though the samples contained
significant levels of suspended solids. This approach in the RI resulted in
significantly elevated lead concentrations. The results of the RSSC's rounds
of supplemental sampling (see Table 3.6) clearly demonstrates the difference
between filtered and unfiltered lead analysis. Figures 3.1, 3.2 and 3.3
graphically show the relationships between total lead, dissolved lead, and
total suspended solids (partijulates). The filtered lead analyses (dissolved
lead) show that the HLSC level for dissolved lead is met in the affected
groundwater zone without groundwater extraction and treatment and that
essentially all the lead is associated with particulates. The HLSC criterion for
lead is appropriately based on dissolved lead because particulate lead is not
readily available for absorption in the gastrointestinal tract. In addition,
particulates are not transported with groundwater flow, whereas dissolved
constituents are.

Based on the above, lead is not an indicator chemical for the purpose of
groundwater cleanup at the Rasmussen Site.
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TABLE 3.6

ANALYTICAL RESULTS FOR LEAD
RSSC SUPPLEMENTAL GROUNDWATER SAMPLING PROGRAM

RASMUSSEN SITE

Round (1) Sample LD.

RAS-1
RAS-2
RAS-3
RAS-4
RAS-5
RAS-6
RAS-7
RAS-8
RAS-9
RAS-10
RAS-12
W-101190-WP-004
W-101090-WP-005
W-101090-WP-001
W-101190-WP-006
W-101090-WP-002
W-101190-WP-009

Well

RA-MW-42
81-8
RA-MW-18D
RA-MW-18D (Duplicate)
RA-MW-41
SP-MW-5D
81-5
RA-MW-27
RA-MW-47
RA-MW-17
RA-MW-54
RA-MW-22
RA-MW-22 (Duplicate)
RA-MW-28
RA-MW-32
RA-MW-34
SP-MW-25D

Total
Lead
(UglL)

57
200
510
390
23
43

160
220
15

240
420

1,000
1,200

440
360
55

430

Dissolved
Lead

(fJ.g/L)

3
4
4.8
9.7
5
6.2
4
1.5
3.8
3.8
3.8

ND
ND
ND
ND
ND
ND

Notes:

(1) Sampling Round 1 occurred May/June 1990;
Sampling Round 2 occurred October 1990.

(2) ND - None at stated Practical Quantitation Limit (PQL) of 5.0 ^ig/L for
Round 2



3.3.1.15 Cadmium

The Agencies have incorrectly selected cadmium as a groundwater
cleanup indicator chemical on the basis of total cadmium results reported in
theRI.

Positive detections from the RI for cadmium ranged from 5 ug/L to
29 ug/L for the affected groundwater zone. In comparison, background levels
in the RI were reported up to 18 M-g/L. These RI detections were all based on
total cadmium concentrations because groundwater samples collected during
the RI were not filtered prior to analysis.

In comparison, the RSSCs supplemental sampling programs
conducted analyses for both total and dissolved cadmium. These results are
tabulated on Table 3.7 and shown graphically against total suspended solids
levels on Figure 3.4. These results clearly demonstrate that dissolved
cadmium levels presently meet the Agencies' proposed cleanup level and
that cadmium is associated with particulates. Similar to lead, the HLSC
criterion for cadmium is appropriately based on dissolved cadmium levels
because "articulate cadmium is not readily available for absorption in the
gastroir cestinal tract. In addition, particulates are not transported with
groundwater flow whereas dissolved constituents are.

Consequently, cadmium should be deleted from the cleanup indicator
list.

3-3.2 Limitations of Analytical Chemistry

The RSSC previously provided detailed comments regarding the
limitations of analytical chemistry in the document entitled "Proposed
Groundwater Cleanup Levels, Rasmussen Site". The RSSC reiterates that one
of the technical limitations which will impact the ability to achieve low
cleanup levels is the ability to measure low levels and to demonstrate
compliance at these low levels. Limitations in analytical chemistry will result
in an inability to determine when and if cleanup levels have been achieved
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TABLE 3.7

ANALYTICAL RESULTS FOR CADMIUM
RSSC SUPPLEMENTAL GROUNDWATER SAMPLING PROGRAM

RASMUSSEN SITE

Round (1) Sample I.D.

I
1
1
1
1
1
1
1
1
1
1
2
2
2
2
2
2

RAS-1
RAS-2
RAS-3
RAS-4
RAS-5
RAS-6
RAS-7
RAS-8
RAS-9
RAS-10
RAS-12
W-101190-WP-004
W-101090-WP-005
W-101090-WP-001
W-101190-WP-006
W-101090-WP-002
W-101190-WP-00?

Well

RA-MW-42
81-8
RA-MW-18D
RA-MW-18D (Duplicate)
RA-MW-41
SP-MW-5D
81-5
RA-MW-27
RA-MW-47
RA-MW-17
RA-MW-54
RA-MW-22
RA-MW-22 (Duplicate)
RA-MW-28
RA-MW-32
RA-MW-34
SP-MW-25D

Total
Cadmium

ND
5.5
14
11

ND
ND
ND
12

ND
9.5
18
24
26
60
23
2.2
10

Dissolved
Cadmium

(fJg/L)

ND
ND
ND
ND -
ND
ND
ND
ND
ND
ND
ND
1.4
1.5
1.0
ND
0.6
ND

Notes:

(1) Sampling Round 1 occurred May/June 1990;
Sampling Round 2 occurred October 1990.

(2) ND None detected at stated Practical Quantitation Limit (PQL) of 5.0 ug/L for Round land
05 ug/L for Round 2



for proposed cleanup levels which are below practical quantitation limits.
The cleanup levels in the Proposed Plan are set at "method detection limits"
for several chemicals including 1,1-dichloroethene, 2,4-dimethyIphenol, and
vinyl chloride. In addition, the proposed cleanup levels for several chemicals
have been set without even considering whether the proposed level was
analytically achievable or not. These chemicals include benzene,
2-chlorophenol, 2-methylphenol, 4-methylphenol and tetrachloroethene.

Previous comments have identified that analytical detection limits can
be influenced by analytical interferences introduced by the media being
analyzed as well as by the competence and quality of the analytical laboratory.
Physical and chemical properties inherent in some media, such as untreated
groundwater or groundwater containing a variety of organic chemicals will
tend to cause an increase in the analytical detection limits. The ability of the
chemist and the quality of the equipment can also cause variability in the
analytical detection limits.

USEPA has taken these factors into consideration by establishing
"practical quantitation limits" specifically for groundwater monitoring
purposes which USEPA has determined are typically achievable nationwide.
These practical quantitation limits (PQLs) are distinct from method detection
limits (MDLs) which are based on ideal analytical conditions. MDLs are
determined by analyzing distilled water into which progressively smaller
amounts of the pure analyte are added until the threshold of detection is
reached. By using distilled water, matrix effects are minimized and the
efficacy of the method and sensitivity of the instrument can be determined.
However, groundwater requiring cleanup will likely not be well represented
by distilled water in the majority of cleanup situations. Consequently, MDLs
may not be achievable in a majority of cases. In comparison, PQLs represent
USEPA's best estimate of the minimum measurable level of chemical
constituents in actual environmental samples and thus represent "real
world" measurable quantities. PQLs are not defined using ideal distilled
water matrices but instead use actual environmental samples and the results
of several laboratories in "round robin" studies to determine typically
measurable levels.
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USEPA's drinking water program established under the Safe Drinking
Water Act is based on setting MCLs as close as practicable to the PQLs.
USEPA's rationale for using the PQL as a target level considered protective of
public health for community water supply systems is because enforcement of
MCLs is only possible at concentrations which are analytically achievable and
statistically defensible. PQLs are analytically achievable and statistically
defensible whereas MDLs are not. These factors are equally relevant to the
determination of groundwater cleanup levels.

To compound the difficulties in determining compliance at low levels,
studies have shown that the accuracy of reported results at low levels is at best
±40% of the true value.25 The Agencies also need to recognize that almost all
analytical laboratories do not report results below the PQL because of the
indefensible nature of such data. Results below the PQL, when reported, are
noted as estimates only because the result is not statistically reliable. The
Michigan Department of Public Health (MDPH) laboratory does not report
detections below 1 ug/L for volatile organic analyses.26 Given the mandate of
the MDPH laboratory to monitor the quality of supplied water and protect
human health for community water supply systems, it is also appropriate for
groundwater cleanup levels to be set above 1 ug/L.

3.3.3 Summary of Detailed Evaluation of Agency
Proposed Cleanup Criteria__________

The detailed evaluation of the Agencies' proposed cleanup criteria has
identified that a number of groundwater indicator chemicals have been
inappropriately selected and that several cleanup criteria have been
incorrectly calculated. Table 3.2 has already identified indicator chemicals
which should be deleted. Cleanup indicator chemicals retained by this
detailed analysis and appropriate cleanup levels include:

25 Refer to "MCL Noncompliance: Is the Laboratory at Fault?", Steven J. Koorse, American Water
Works Journal, Vol. 82, No. 2, February 1990.

26 Refer to "Method for Purgeable Halocarbons and Aromatic Hydrocarbons in Water and
Wastewater Samples by Simultaneous Analysis with the Photoionization Detector and Hall
Electrolytic Conductivity Detector", MDNR Environmental Laboratory, January 4,1988.
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Chemical Appropriate Cleanup Level

PDSLD/IW Area
benzene 5
chlorobenzene 100
ethylbenzene 30
toluene 40
vinyl chloride 2
xylenes 20

South Slopes Area
trichloroethene 5

With the exception of benzene and vinyl chloride, these cleanup levels
are determined from monitoring in the affected groundwater zones. Cleanup
levels for benzene and vinyl chloride are based on maximum levels at the
Rasmussen well.

3.4 SELECTION OF GROUNDWATER TREATMENT
TECHNOLOGIES AND ASSOCIATED COST ESTIMATES

The Agencies propose to treat the extracted groundwater using the
following process options:

• removal of heavy metals (ie. lead, cadmium) by chemical precipitation
followed by pH adjustment;

• removal of the bulk of the organic compounds, including ketones, by a
biological treatment system;

• removal of residual organic compounds by air stripping; and
• further removal of residual organic compounds by granular activated

carbon (GAC) adsorption.

The removal of heavy metals as a process option has already been
eliminated based on the determination in Sections 3.3.1.14 and 3.3.1.15 that
lead and cadmium are not appropriate indicator chemicals.

In addition, the Agencies' proposed groundwater treatment
technologies have been evaluated for appropriateness and technical
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feasibility. Based on this evaluation, there are several concerns regarding the
ability to remove lead and cadmium to the proposed levels, and the
appropriateness of a biological system for treatment of organic compounds.
There are also inaccuracies in the calculation of groundwater cleanup costs
which need to be clarified.

3.4.1 Proposed Treatment Technologies

Proposed Treatment for Lead and Cadmium

As a preliminary matter, requiring the investment of capital in
designing and building treatment processes to remediate chemicals which are
not present above the Proposed Plan's action levels would be extremely
wasteful. The removal of lead and cadmium by chemical precipitation with
pH adjustment is neither warranted nor necessary. In addition, removal to
the low cleanup levels proposed by the Agencies is not feasible.

Removal by chemical precipitation consists of the addition of
chemicals such as alum, ferric chloride, or synthetic polymers coupled with
pH adjustment to drive heavy metals into an insoluble form, to ionically
bind metals to a settleable solid or to promote the creation of floes which
sweep inorganics out of the water. Current practice has shown chemical
precipitation to be effective at elevated influent concentrations. However,
typically achievable discharge levels are higher than the cleanup levels
proposed by the Agencies and would likely require additional treatment.

To achieve the cleanup levels proposed by the Agencies, it would be
necessary to resort to either more sophisticated or experimental treatment
processes. These process technologies, however, are prone to interferences
from other groundwater constituents. Technologies in these categories
include reverse osmosis and experimental electrochemical processes.

Significant pretreatment for reverse osmosis (RO) would be required
due to the characteristics of the Rasmussen groundwater. The RSSC
supplemental groundwater results indicate elevated concentrations of iron
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and manganese are present in the Rasmussen groundwater. These inorganics
would form iron and manganese oxides which would effectively foul the RO
membranes. Consequently, extensive pretreatment would be required to
remove the iron and manganese to ensure the effectiveness of an RO
treatment system. Such a treatment system would be cost prohibitive.

The RSSCs supplemental groundwater data indicates that the removal
of lead and cadmium, although not necessary, may be significantly simpler
than that indicated in the Proposed Plan. The Agencies' proposed treatment
process assumes that lead and cadmium are present in dissolved form in the
groundwater. However, based on the RSSC's cadmium data presented in
Table 3.7, it appears that cadmium is associated with particulates. The
graphical representation of the RSSC's cadmium results on Figure 3.4
indicates this relationship more clearly. Similarly, Table 3.6 and Figure 3.1
indicate that elevated lead levels are also associated with particulates. These
findings would indicate that the Agencies' proposed chemical precipitation
system is inappropriate because a filtration system could achieve an
equivalent, if not improved, level of treatment at significantly lower cost.
Even this treatment for lead and cadmium is unnecessary and unwarranted
given the concentrations of lead and cadmium in the groundwater.

Proposed Biological Treatment

The Agencies propose biological treatment to remove the bulk of the
organic compounds prior to air stripping and granular activated carbon (GAC)
adsorption. The Agencies selection of a biological system is based on the
assumption that the groundwater is amenable to such treatment and that
removal of ketones is necessary.

Based on the RSSC's supplemental data, the ratio of Biochemical
Oxygen Demand (BOD) to Chemical Oxygen Demand (COD) of the
groundwater is relatively constant. However, the reported values for BOD
are very low in comparison to typical biological treatment systems (i.e. BOD
range of 6 mg/L to 57 mg/L for the Rasmussen Site compared to typical
values greater than 200 mg/L for municipal/industrial treatment systems).
The groundwater at the Site is typical of most groundwaters which are
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nutrient deficient and which cannot support a viable biological treatment
system. Consequently, biological treatment is not technically feasible at the
Rasmussen Site.

Secondly, the Agencies have selected biological treatment for treatment
of ketones including acetone, 2-butanone and 4-methyl-2-pentanone.
However, based on the RSSC supplemental groundwater data, these
compounds are presently below their respective cleanup levels or not even
present in the case of 2-butanone. Therefore, the requirement for a biological
system based on the removal of ketones is not justified.

3.4.2 FS Groundwater Remedy Cost Estimates

The RSSC reiterates that cost-effectiveness should be considered in
remedy selection and setting of groundwater cleanups levels which are
protective of public health and the environment.

The use of Type B groundwater cleanup levels instead of Type C levels
for several carcinogens in the Proposed Plan will result in significant cost
increases in the final groundwater remedy with minimal benefits. The
additional costs are attributable to:

i) a substantial increase in operating and maintenance costs due to the
longer time estimated to achieve the Type B levels, assuming that it
could even be demonstrated that they are achievable;

ii) the increased capital costs to install a more sophisticated groundwater
treatment system to meet discharge criteria which would likely be
established at the Type B cleanup levels; and

iii) the significant increase in environmental monitoring costs resulting
from the longer operational period.

As previously stated by the RSSC, the significant component of the
increased costs can be attributed to the substantial increase in cost of
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operation, maintenance and monitoring. The Agencies' Proposed Plan
estimates annual operation, maintenance and monitoring costs to be
approximately $4,580,000, assuming five years of operation of the
groundwater extraction and treatment system.27

The RSSC reiterates that the five-year cleanup period presented in the
FS is overly optimistic. This has been acknowledged by the MDNR.28 The FS
estimate is based on the relative velocity of chemical migration compared to
groundwater velocities. As such, the estimate significantly understates the
complexity of sorption/desorption processes in the aquifer, in particular, the
limiting rates imposed by partitioning kinetics. Based on current
understanding of groundwater extraction technologies, the groundwater
cleanup levels in the Proposed Plan will likely not be met in 15 years
(Agencies' upperbound estimate of operating period), if ever. This minimum
additional operating time can be estimated to result in an increased operation
and maintenance present worth cost of approximately $4.6 million and a total
cost of $11,760,000 for a 15-year operating period compared to the $7,170,000
presented in the FS. For a system operating in perpetuity, the increased
operation and maintenance present worth cost is estimated to be
approximately $7.5 million at a total cost of $14,670,000.

The FS estimates also assume a discount rate of ten percent for the
present worth calculations. Using a more realistic discount rate of
five percent, the present worth of the Agencies' O&M costs would be
$18,791,000 for a system operating in perpetuity. The total cost of constructing
and operating such a groundwater remedial system would be $21,531,000.
This upperbound estimate is significantly greater than the $7,320,000
presented in the Proposed Plan.

These upperbound estimates clearly illustrate the huge incremental
time and cost differences between a Type B and Type C cleanup level. This
significant incremental expenditure, necessary to meet Type B cleanup levels,

27 The Proposed Plan incorrectly cited the FS present worth cost of $4,580,000 as being a one-year
O&M cost.

28 The MDNR stated that the groundwater remedy will likely be "effective somewhere in the
neighborhood of five to fifteen years" in the September 13,1990 public meeting. Refer to
page 42 of the meeting transcript.
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is not justified based on the acceptable difference in incremental lifetime
cancer risk between the two types of cleanup previously calculated by the
RSSC.

More realistic estimates of the groundwater remedial costs are
presented in Appendix B. Based on the appropriate deletion of metals
treatment and biological treatment, the capital cost is estimated to be
$1,126,630 and the O&M costs are estimated to be $2,457,010 for a 10-year
cleanup period; $3,582,610 for a 30-year cleanup period; and $4,591,880 for a
100-year cleanup period, respectively. For the RSSC's proposed Type C
cleanup approach for several parameters, a 10-year cleanup duration may be
realized. The incremental total cost of the Agencies' proposed groundwater
remedy, operating in perpetuity, could thus be $17,947,360 greater than the
total costs associated with implementing the RSSC's proposed groundwater
remedy over a 10-year cleanup period.

These cost estimates show that the incremental costs associated with
the Agencies' proposed remedy are not appropriately balanced by an
incremental benefit resulting from a reduction of risk. Clearly, the changes to
the Proposed Plan identified by the RSSC would result in a more
cost-effective remedy while being protective of public health and the
environment.

3.5 GROUNDWATER MONITORING

The Agencies have indicated in the public meetings that groundwater
monitoring in all directions from the landfill (360-degree monitoring) for all
parameters at both on and off Site locations may be a requirement of the final
remedy. In addition to the significant costs that would be incurred by such a
monitoring approach, monitoring in this manner is unwarranted and
unnecessary and would fail to use knowledge of Site hydrogeology in a
cost-efficient manner. Conducting groundwater monitoring downgradient of
the affected groundwater zone based on the appropriate indicator chemical
list is all that would be neccessary for protection of public health and the
environment. Likewise, monitoring for all "priority pollutants" would be
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extremely wasteful in light of the RSSC's proposed indicator chemical list.
Finally, monitoring of off-Site residential wells would be duplicative and is
unnecessary. The best and safest place to monitor for efficacy of the remedy is
downgradient and on the Site. This provides an early warning if a problem
develops.
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4.0 CONCLUSTQjMfi

The Agencies' Proposed Plan for the Rasmussen Site consists of two
components. These components include a cap for the municipal landfill and
a groundwater extraction/treatment remedy for the affected groundwater
zone. Each of these remedial components has been evaluated in detail.

Municipal Landfill Cap

With respect to the municipal landfill cap component, we conclude:

1) The Agencies1 proposed Michigan Act 64 cap design is neither
applicable nor relevant and appropriate to the capping of the
Rasmussen municipal landfill. Due to the response actions completed
to date, the remaining landfill materials are characterized as primarily
municipal garbage. Consequently, capping requirements established by
RCRA and Michigan Act 64 are not relevant to the proposed capping of
the Rasmussen Site. Relevant and appropriate capping requirements
are those established by Michigan's Solid Waste Management Act.

2) The RSSCs proposed alternative cap design will satisfy capping
ARARs, address technical flaws evident in the Agencies' proposed
design, and provide a cover system which best addresses the public's
concerns regarding cap longevity and long-term integrity.

3) Comparison of the Agencies' proposed cap to the RSSCs alternate
design has shown that the RSSCs alternate design addresses the NCP's
nine evaluation factors to the greatest possible extent. Evaluation
factors which favor the RSSC's alternate cap include:

• Overall Protection of Human Health and the Environment;
• Compliance with ARARs;
• Long-Term Effectiveness and Performance;
• Short-Term Effectiveness;
• Implementability;
• Cost; and
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• Community Acceptance.

Evaluation factors which either are not applicable or neutral include:

• Reduction of Toxicity, Mobility, or Volume Through Treatment;
and

• Support Agency Acceptance.

In comparison, the Agencies' cap does not adequately address these
evaluation factors in light of Site-specific conditions. Design measures
incorporated into the RSSC's proposed alternate cap would provide
improved longevity and long-term integrity compared to the Agencies'
cap design. The RSSC's proposed design uses best design practice and
positive measures to mitigate potential Site-specific problems.

4) The RSSC's proposed alternate cap design will provide an improved
level of hydraulic performance compared to the Agencies' proposed
Act 64 cap. The estimated percent reduction in infiltration through the
cap for the RSSC's and Agencies1 cap designs are 95.6% and 95.9%,
respectively. However, the integrity of the Agencies' cap against frost
and dessication cracking cannot be ensured. Consequently, in actual
practice, the RSSC's alternate cap design will prove superior to the
Agencies' Act 64 cap.

5) The FS cost estimates for the Agencies' proposed cap contain
numerous calculational errors. The corrected capital cost of the
Agencies' proposed cap ranges from $8,248,860 to $11,395,715 which is
significantly greater than the $2,993,290 presented in the Proposed Plan.
In comparison, the RSSC's proposed alternative cap is more cost
effective because the estimated capital cost is $2,623,390. In addition,
the FS has underestimated the O&M costs for the Agencies' cap. A
lower-bound O&M cost estimate for the Agencies' cap is expected to be
approximately $0.5 million.
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Groundwater Extraction/Treatment Remedy

With respect to the groundwater extraction/treatment remedial component,
we conclude:

1) The Proposed Plan has inappropriately identified a number of
proposed indicator chemicals which should be deleted. Of the 24
groundwater cleanup indicator chemicals presented in the Proposed
Plan, 17 of the proposed indicator chemicals should be deleted based on
a detailed evaluation of:

• the method by which groundwater cleanup indicator chemicals
were selected;

• the calculation of risks associated with groundwater at the Site and
the difference between the cleanup approach presented in the
Proposed Plan and that suggested in the MDNR/USEPA risk
assessment; and

• the data and assumptions used by the Agencies for calculating
appropriate cleanup criteria and limitations of analytical chemistry
in establishing groundwater cleanup levels.

2) The RSSC proposed list of groundwater cleanup indicator chemicals
differs significantly from the listing of chemicals identified to be of
concern in the Proposed Plan. The selection of indicator chemicals fails
to consider frequency of detection. Chemicals which should be deleted
based on low frequency of detection include:

• 1,1-dichloroethene;
• tetrachloroethene;
• benzyl alcohol;
• 2-chlorophenol; and
• isophorone.

3) The potential carcinogenic risks presented in the Proposed Plan are
inaccurate and in disagreement with the Agencies' risk assessment.
The difference in total risk estimates is potentially one-half to one
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complete order of magnitude for maximum concentrations and
potentially two orders of magnitude for average concentrations. Based
on the Agencies' risk assessment, chemicals which should be deleted
include:

• bis(2-ethylhexyl)phthalate;
• 1,1-dichloroethene;
• tetrachloroethene; and
• isophorone.

4) The cleanup approach taken in the Proposed Plan differs from the
approach taken in the Agencies' risk assessment. The risk assessment
used a Site-specific analysis whereas the Proposed Plan used a
misapplication of the Michigan 307 Rules. Because Superfund risk
assessment methodology uses the 307 Rules Type C analysis, the
erroneous application of the 307 Rules, as in the Proposed Plan,
effectively invalidates the entire Superfund risk assessment process.

5) Based on the detailed evaluation of the Agencies' proposed cleanup
criteria, only seven indicator chemicals are retained as appropriate for
groundwater cleanup at the Rasmussen Site. Retained indicator
chemicals and appropriate cleanup levels include:

Chemical Appropriate Cleanup Level

PDSLD/IW Area
benzene 5
chlorobenzene 100
ethylbenzene 30
toluene 40
vinyl chloride 2
xylenes 20

South Slopes Area
trichloroethene 5

With the exception of benzene and vinyl chloride, these cleanup levels
are determined from monitoring in the affected groundwater zones.
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Cleanup levels for benzene and vinyl chloride are based on maximum
levels at the Rasmussen well.

6) Two of the Agencies' proposed groundwater treatment technologies
have been inappropriately selected. Based on the groundwater
characterization from the RSSC's supplemental sampling events,
metals treatment is not necessary nor feasible and biological treatment
is unnecessary and unwarranted.

7) The Proposed Plan has significantly underestimated O&M costs based
on a low estimate of remedial duration which the MDNR has
acknowledged is unrealistic. The total cost is expected to range from
$14,670,000 to $21,531,000 based on the proposed treatment processes for
a system operating in perpetuity. This cost is significantly greater than
the $7,320,000 presented in the Proposed Plan. A more realistic
estimate of the groundwater remedial costs, based on the RSSC's
proposed changes to the remedy, would be $3,583,640 for a 10-year
operating period. This cost is $17,947,360 less than that estimated for
the Agencies' proposed groundwater remedy.
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APPENDIX A

LANDFILL SOUTH SLOPE PHOTOGRAPHS
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View looking souttieost crossslope from well RA-MW-27
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RSSC COST ESTIMATES



TABLE B-l

CAPITAL CONSTRUCTION COSTS
RSSC PROPOSED ALTERNATE LANDFILL CAP

RASMUSSENSITE

Page 1 of 2

Item Description

DIRECT CAPITAL COSTS

1) Project Start-Up and Mobilization

2) Construction Facilities

3) Temporary Access Roads

4) Clearing and Grubbing

5) Site Security Fencing

a) Install New Chain-Link Fencing

b) Relocate Existing Chain-Link Fencing

6) Pregrading

a) Excavate, On-Site Transport, Place, Compact
Available On-Site Soil

b) Proof roll Landfill Surface, Supply, Place,
Compact Import Fill on Landfill Surface

c) Excavate, On-Site Transport, Place, Compact
Soil Previously Excavated From PDSLD Area

7) Proposed Landfill Cover

a) Supply, Place, Compact 24 inches of 10-7 day

b) Supply, Place, Compact 6 inches of Sand

c) Supply and Install Filter Fabric

e) Supply, Place, Compact 18 inches Imported Fill

f) Supply and Place 6 inches of Blended Topsoil

g) Hydroseed and Fertilize Cover

8) Collection Drain System

a) Supply and Place 4 inch Diameter Perforated
Drain Tile Around Municipal Landfill Perimeter

itimated
\uantity

1

1

1

I

450

2100

65,450

4,220

7,000

16,820

4,200

25,200

12,600

4,200

25,200

Unit

LS.

LS.

LS.

Ac.

L.F.

LF.

C.Y

C.Y

C.Y

CY

C.Y

S.Y.

CY

CY

S.Y.

Unit
Cost

$155,000.00

46,300.00

35,000.00

4300.00

15.00

15.00

7.00

18.00

9.00

11.50

10.50

0.75

6.00

11.00

0.40

Total
Cost

$155,000

46,300

35,000

4,800

6,750

31,500

458,150

75,960

63,000

193,430

44,100

18,900

75,600

46,200

10,080

2,600 LF. 3.50 9,100



Page 2 of 2

TABLE B-l

CAPITAL CONSTRUCTION COSTS
RSSC PROPOSED ALTERNATE LANDFILL CAP

RASMUSSEN SITE 1
Item Description

b) Supply and Place 4 inch Diameter Perforated
Drain Tile Along North Slope

c) Supply and Place 6 inch Diameter PVC Drainage
Pipe

d) Revetment Pads Installed at Drain Outfalls

9) Supply and Place 6 inches of Blended Topsoil Over
the Remaining Uncapped Area

10) Seed and Fertilize the Remaining Uncapped Area

11) Cap Erosion Control Measures

12) Health and Safety

a) Implement Health and Safety Plan

b) Level C-PPE

c) Level B-PPE

13) Environmental Monitoring

14) Project Closeout and Demobilization

Subtotal - Direct Capital Costs

INDIRECT CAPITAL COSTS

Administration and Legal (5% of Direct Capital Costs)
Engineering (10% of Direct Capital Costs)
Construction Supervision (15% of Direct Capital Costs)

Subtotal - Indirect Capital Costs

SUBTOTAL - CAPITAL COSTS

CONTINGENCY (25%)

TOTAL ESTIMATED CAPITAL COSTS

itimated Unit
Quantity

700 LF.

1,800 LF.

7 Ea.

8,060 C.Y

48,400 S.Y.

1 LS.

1 LS.

1 LS.

1 LS.

1 LS.

1 LS.

Unit
Cost

3.50

4.50

200.00

11.00

0.40

20,000.00

85,000.00

27,000.00

7,500.00

56,050.00

25,000.00

Total
Cost

2,450

8,100

1,400

88,660

19,360

20,000

85,000

27,000

7,500

56,050

25,000

$1,614,390

$80,720
$161,440
$242,160

$484,320

$2,098,710

$524,680

$2,623,390

i

i
i
i

"i
i
i
i
i
i
i
i
i
i
i
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TABLE B-2

OPERATION AND MAINTENANCE COSTS
RSSC PROPOSED ALTERNATE LANDFILL CAP

RASMUSSEN SITE

Page 1 of 2

Item Description

DIRECT OPERATION AND MAINTENANCE COSTS

Long Term Maintenance Costs

1) Quarterly Inspection of Landfill Surface, Slopes,
Fenceŝ nd on Site Well Network

2) Annual Fertilizer Application (Apply fertilizer at a
rateof5001bs./acre)

3) Annual Grass Cutting (if required)

4) Repair Cover for Surface Water Runoff Erosion

a) Replace Eroded Soil Cover

• Provision for Year 1
• Provision for Years 1 to 2
• Provision after 2 Years

b) Reseed Eroded Areas

5) Contingency for Site Fence and Sign Maintenance and
Control of Burrowing Animals

Subtotal - Direct Operation and Maintenance Costs

Annual Costs
Estimated Unit Unit Total Present
Quantity Cost Cost Worth

4 Insp. 500.00

1 App. 7,000.00

1 Cut 2,400.00

400 C.Y. 15.00
200 C.Y. 15.00
100 C.Y. 15.00

3 Ac. 950.00

1 L.S. 5,000.00

2,000 30,740

7,000 107,600

2,400 36,890

6,000 5,710
3,000 2,720
1,500 20,270

2350 43,810

5,000 76,860

$324,600



TABLE B-2

OPERATION AND MAINTENANCE COSTS
RSSC PROPOSED ALTERNATE LANDFILL CAP

RASMUSSEN SITE

Page 2 of 2

Annual Costs
Item Description Estimated Unit Unit Total Present

Quantity Cost Cost Worth

INDIRECT OPERATION AND MAINTENANCE COSTS

Administration and Legal (20% of Subtotal)

Subtotal - Indirect Operation and Maintenance Costs

SUBTOTAL - OPERATION AND MAINTENANCE COSTS

CONTINGENCY (25%)

ESTIMATED PRESENT WORTH BASED ON A 5% NET
DISCOUNT RATE, OVER A 30 YEAR PERIOD

$64,920

$64,920

$389,520

$97,380

$486,900
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TABLE B-3

CAPITAL CONSTRUCTION COSTS
GROUNDWATER EXTRACTION/TREATMENT SYSTEM

RASMUSSEN SITE

Page 1 of 2

Item Description

DIRECT CAPITAL COSTS

1) Project Start-Up and Mobilization

2) Construction Facilities

3) Groundwater Extraction System

a) Install Extraction Wells (8" casing, 100' depth)

b) Install 4" HOPE, Extraction Forcemain to
Treatment Plant

c) Supply and Install Prefabricated Pump Stations

d) Extraction Well Pumps and Associated Mechanical
/Electrical Equipment (pump, flowmeter, valves,
level controls, misc. piping)

e) Electrical Service to GW Treatment Plant

f) Extraction Pump Control System

g) Electrical Conduit and Wiring to Pump Stations

h) Pump Starters, Transformers, and Misc. Controls

4) Groundwater Treatment System

a) Treatability Study

b) Treatment System

• Equalization Tank
• Packed Tower Air Stripper
• Liquid Phase Carbon Contactors
• Vapor Phase Carbon Contactors
• Pumps and Piping

timated
lantity

1

1

4

1,300

4

4

1

1

2,500

1

1

1
1
1
1
1

Unit

L.S.

L.S.

Ea.

Feet

Ea.

Ea.

L.S.

Ea.

Feet

L.S.

L.S.

L.S.
L.S.
L.S.
L.S.
L.S.

Unit
Cost

$54,000.00

10,000.00

18,000.00

16.00

15,000.00

10,000.00

5,000.00

10,000.00

15.00

15,000.00

100,000.00

10,000.00
35,000.00
25,000.00
25,000.00
10,000.00

Total
Cost

$54,000

10,000

72,000

20,800

60,000

40,000

5,000

10,000

37,500

15,000

100,000

10,000
35,000
25,000
25,000
10,000



Page 2 of 2

TABLE B-3

CAPITAL CONSTRUCTION COSTS
GROUNDWATER EXTRACTION/TREATMENT SYSTEM

1
RASMUSSEN SITE

Item Description

• Electrical and Controls
• Treatment Plant Structure (approx. 20'x20')
• Site Services and Fencing

5) Discharge Systems

a) Forcemains

• 4" HDPE, Discharge Forcemain to Infiltration
Bed System

b) Treated Groundwater Infiltration Bed System

6) Health and Safety

a) Implement Health and Safety Plan

b) Level CPPE

7) Project Closeout and Demobilization

Subtotal - Direct Capital Crsts

INDIRECT CAPITAL COSTS

Administration and Legal (5% of Direct Capital Costs)
Engineering (10% of Direct Capital Costs)
Construction Supervision (15% of Direct Capital Costs)

Subtotal - Indirect Capital Costs

SUBTOTAL - CAPITAL COSTS

CONTINGENCY (25%)

TOTAL ESTIMATED CAPITAL COSTS

nated
ntity

1
1
1

Unit

L.S.
L.S.
L.S.

Unit
Cost

40,000.00
30,000.00
18,000.00

Total
Cost

40,000
30,000
18,000

250 Feet 16.00

L.S. 35,000.00

4,000

35,000

1

1 L.S. 20,000.00 20,000

1 L.S. 7,000.00 7,000

1 L.S. 10,000.00 10,000

$693,300

$34,670
$69,330
$104,000

$208,000

$901,300

$225,330

V

]

1
1
i

1

'
$1,126,630



TABLE B-4

OPERATION AND MAINTENANCE COSTS
GROUNDWATER EXTRACTION/TREATMENT SYSTEM

Page 1 of 3

RASMUSSEN SITE

Item Description

DIRECT OPERATION AND MAINTENANCE COSTS

Treatment Plant Operation

1) Power costs

a) Annual costs for equipment
for Years 0 to 30

2) Operating staff for Years 0 to 30

3) Capital replacement (20% of
equipment costs)

4) Sludge disposal (if required)

5) Carbon replacement

6) Sampling of extraction system and
analysis for TCL VOCs

a) Perform quarterly for Years
0 to 30 (4 samples)

7) Sampling of discharge system for
TCL VOCs

a) Perform monthly for Months 0 to 6

b) Perform quarterly for Months
6 to 12 (1 sample)

c) Perform quarterly for Years
1 to 30 (1 sample)

Estimated
Quantity

COSTS

1

1

1

1

I

4

6

2

Annual Costs
Unit Unit

Cost

LS $13,600

LS $30,000

LS $20,000

LS $24,600

LS $50,000

Round $1,200

Round $300

Round $300

Total
Cost

$13,600

$30,000

$20,000

$24,600

$50,000

$4,800

$1,800

$600

Present
Worth

$209,060

$461,160

$307,440

$378,150

$768,600

$73,790

$1,800

$570

Round $300 $1,200 $17,300



Page 2 of 3

TABLE B-4

OPERATION AND MAINTENANCE COSTS
GROUNDWATER EXTRACTION/TREATMENT SYSTEM

1

RASMUSSEN SITE

Item Description

Sampling of Wells

A. During Cleanup Operation

1) Sampling of downgradient well
water and analysis for TCL VOCs

a) Perform annually for Years 0
to 30 (3 samples)

b) Perform semi-annually for
Years 0 to 30 (3 samples)

2) Sampling of affected groundwater
zone and analysis for TCL VOCs

a) Perform semiannually for
Years 0 to 30 (2 samples)

3) Sampling of affected groundwater
zone perimeter and analysis for
TCL VOCs

a) Perform annually for
Years 0 to 30 (2 samples)

B. Post Cleanup

1) Sampling of downgradient well
water and analysis for TCL VOCs

a) Perform annually for
Years 30 to 35 (4 samples)

2) Sampling of affected groundwater
zone and analysis for TCL VOCs

a) Perform annually for
Years 30 to 35 (2 samples)

Annual Costs
Estimated
Quantity

Unit

Round

2 Rounds

Round

Unit
Cost

$2,025

$4,095

$1,365

Round $1,350

Round $2,700

Round $1,350

Total
Cost

$2,730

$1,350

$2,700

$1,350

Present
Worth

$2,025 $31,120

$4,095 $62,940

$11,820

$5,840

$9,160

$4,580

1



TABLE B-4

OPERATION AND MAINTENANCE COSTS
GROUNDWATER EXTRACTION/TREATMENT SYSTEM

Page 3 of 3

RASMUSSEN SITE

Item Description

Hydraulic Monitoring

A. During Cleanup Operation

1) Collection of water levels

a) Biweekly for Month 0 to 3
(11 samples)

b) Monthly for Month 3 to 12
(11 samples)

c) Quarterly for Year 1 to 30
(11 samples)

B. Post Cleanup

1) Collection of water levels

a) Annually for Years 30 to 35
(5 samples)

Annual Costs
Estimated Unit Unit
Quantity Cost

Total Present
Cost Worth

Round $1,500 $9,000

Round $1,000 $1,000

$8,570

Round $1,500 $13,500 $12,860

Round $1,500 $6,000 $20,260

$3,390

Subtotal - Direct Operation and Maintenance Costs $2,388,410

INDIRECT OPERATION AND MAINTENANCE COSTS

Administration and Legal (20% of Subtotal)

Subtotal - Indirect Operation and Maintenance Costs

SUBTOTAL - OPERATION AND MAINTENANCE COSTS

CONTINGENCY (25%)

ESTIMATED PRESENT WORTH BASED ON A 5%
NET DISCOUNT RATE, OVER A 30 YEAR CLEANUP
PERIOD AND 5 YEAR POST-CLEANUP MONITORING

$477,680

$477,680

$2,866,090

$716,520

$3,582,610



TABLE B-5

OPERATION AND MAINTENANCE COSTS
GROUNDWATER EXTRACTION/TREATMENT SYSTEM

Page 1 of 3

RASMUSSEN SITE

Item Description

DIRECT OPERATION AND MAINTENANCE COSTS

Treatment Plant Operation

1) Power costs

a) Annual costs for equipment
for Years 0 to 100

2) Operating staff for Years 0 to 100

3) Capital replacement (20% of
equipment costs)

4) Sludge disposal (if required)

5) Carbon replacement

6) Sampling of extraction system and
analysis for TCL VOCs

a) Perform quarterly for Years
0 to 100 (4 samples)

7) Sampling of discharge system for
TCL VOCs

a) Perform monthly for Months 0 to 6

b) Perform quarterly for Months
6 to 12 (1 sample)

c) Perform quarterly for Years
1 to 100 (1 sample)

Annual Costs
Estimated Unit
Quantity

COSTS

1 LS

1 LS

1 LS

1 LS

1 LS

4 Round

6 Round

2 Round

Unit
Cost

$13,600

$30,000

$20,000

$24,600

$50,000

$1,200

$300

$300

Total
Cost

$13,600

$30,000

$20,000

$24,600

$50,000

$4,800

$1,800

$600

Present
Worth

$269,930

$595,440

$396,960

$488,260

$992,400

$95,270

$1,800

$570

Round $300 $1,200 $22,680

J

]



TABLE B-5

OPERATION AND MAINTENANCE COSTS
GROUNDWATER EXTRACTION/TREATMENT SYSTEM

Page 2 of 3

RASMUSSEN SITE

Item Description

Sampling of Wells

A. During Cleanup Operation

1) Sampling of downgradient well
water and analysis for TCL VOCs

a) Perform annually for Years 0
to 100 (3 samples)

b) Perform semi-annually for
Years 0 to 100 (3 samples)

2) Sampling of affected groundwater
zone and analysis for TCL VOCs

a) Perform semiannually for
Years 0 to 100 (2 samples)

3) Sampling of affected groundwater
zone perimeter and analysis for
TCL VOCs

a) Perform annually for
Years 0 to 100 (2 samples)

B. Post Cleanup

1) Sampling of downgradient well
water and analysis for TCL VOCs

a) Perform annually for
Years 100 to 105 (4 samples)

2) Sampling of affected groundwater
zone and analysis for TCL VOCs

a) Perform annually for
Years 100 to 105 (2 samples)

Annual Costs
Estimated
Quantity

Unit

Round

2 Rounds

Round

Unit
Cost

$2,025

$4,095

$1,365

Round $1,350

Round $2,700

Round $1,350

Total Present
Cost Worth

$2,025

$4,095

$2,730

$1,350

$2,700

$1,350

$40,190

$81,270

$11,820

$5,840

$9,160

$4,580



TABLE B-5

OPERATION AND MAINTENANCE COSTS
GROUNDWATER EXTRACTION/TREATMENT SYSTEM

Page 3 of 3

RASMUSSEN SITE

Annual Costs
Item Description

Hydraulic Monitoring

A. During Cleanup Operation

1) Collection of water levels

a) Biweekly for Month 0 to 3
(11 samples)

b) Monthly for Month 3 to 12
(11 samples)

c) Quarterly for Year 1 to 100
(11 samples)

B. Post Cleanup

1) Collection of water levels

a) Annually for Years 100 to 105
(5 samples)

Estimated Unit Unit
Quantity Cost

Round $1,500

Round $1,500

Round $1,500

Subtotal - Direct Operation and Maintenance Costs

INDIRECT OPERATION AND MAINTENANCE COSTS

Administration and Legal (20% of Subtotal)

Subtotal - Indirect Operation and Maintenance Costs

SUBTOTAL - OPERATION AND MAINTENANCE COSTS

CONTINGENCY (25%)

ESTIMATED PRESENT WORTH BASED ON A 5%
NET DISCOUNT RATE, OVER A100 YEAR CLEANUP
PERIOD AND 5 YEAR POST-CLEANUP MONITORING

Total Present
Cost Worth

$9,000 $8,570

$13,500 $12,860

$6,000 $20,260

Rou.id $1,000 $1,000 $3,390

$3,061,250

$612,250

$612,250

$3,673,500

$918,380

$4,591,880



TABLE B-6

OPERATION AND MAINTENANCE COSTS
GROUNDWATER EXTRACTION/TREATMENT SYSTEM

Page 1 of 3

RASMUSSEN SITE

Item Description

DIRECT OPERATION AND MAINTENANCE COSTS

Treatment Plant Operation

1) Power costs

a) Annual costs for equipment
for Years 0 to TO

2) Operating staff for Years 0 to 10

3) Capita! replacement (20% of
equipment costs)

4) Sludge disposal (if required)

5) Carbon replacement

6) Sampling of extraction system and
analysis for TCL VOCs

a) Perform quarterly for Years
0 to 10 (4 samples)

7) Sampling of discharge system for
TCL VOCs

a) Perform monthly for Months 0 to 6

b) Perform quarterly for Months
6 to 12 (1 sample)

c) Perform quarterly for Years .
1 to 10 (1 sample)

Annual Costs
Estimated Unit
Quantity

COSTS

1 LS

1 LS

1 LS

1 LS

1 LS

4 Round

6 Round

2 Round

Unit
Cost

$13,600

$30,000

$20,000

$24,600

$50,000

$1,200

$300

$300

Total
Cost

$13,600

$30,000

$20,000

$24,600

$50,000

$4JOO

$1,800

$600

Present
Worth

$141,170

$311,400

$207,600

$255,350

$519,000

$49,820

$1,800

$570

Round $300 $1,200 $11,310



TABLE B-6

OPERATION AND MAINTENANCE COSTS
GROUNDWATER EXTRACTION/TREATMENT SYSTEM

Page 2 of 3

RASMUSSEN SITE

Item Description

Sampling of Wells

A. During Cleanup Operation

1) Sampling of downgradient well
water and analysis for TCL VOCs

a) Perform annually for Years 0
to 10 (3 samples)

b) Perform semi-annually for
Years 0 to 10 (3 samples)

2) Sampling of affected ground water
zone and analysis for TCL VOCs

a) Perform semiannually for
Years 0 to 10 (2 samples)

3) Sampling of affected groundwater
zone perimeter and analysis for
TCL VOCs

a) Perform annually for
Years 0 to 10 (2 samples)

B. Post Cleanup

1) Sampling of downgradient well
water and analysis for TCL VOCs

a) Perform annually for
Years 10 to 15 (4 samples)

2) Sampling of affected groundwater
zone and analysis for TCL VOCs

a) Perform annually for
Years 10 to 15 (2 samples)

Hydraulic Monitoring

A. During Cleanup Operation

1) Collection of water levels

Annual Costs
Estimated
Quantity

Unit

Round

2 Rounds

Round

Round

Round

Unit
Cost

$2,025

$4,095

Round $1,365

$1,350

$2,700

$1,350

Total Present
Cost Worth

$2,025

$4,095

$2,730

$1,350

$2,700

$1,350

$21,010

$42,500

$11,820

$5,840

$9,160

$4,580



TABLE B-6

OPERATION AND MAINTENANCE COSTS
GROUNDWATER EXTRACTION/TREATMENT SYSTEM

Page 3 of 3

Item Description

RASMUSSEN SITE

Annual Costs
Estimated Unit Unit
Quantity Cost

a) Biweekly for Month 0 to 3 6
(11 samples)

b) Monthly for Month 3 to 12 9
(11 samples)

c) Quarterly for Year 1 to 10 4
(11 samples)

B. Post Cleanup

1) Collection of water levels

a) Annually for Years 10 to 15 1
(5 samples)

Subtotal - Direct Operation and Maintenance Costs

Round $1,500

Round $1,500

Round $1,000

Total Present
Cost Worth

$9,000

$6,000

$1,000

$8,570

Round $1,500 $13,500 $12,860

$20,260

$3,390

$1,638,010

INDIRECT OPERATION AND MAINTENANCE COSTS

Administration and Legal (20% of Subtotal)

Subtotal - Indirect Operation and Maintenance Costs

SUBTOTAL - OPERATION AND MAINTENANCE COSTS

CONTINGENCY (25%)

ESTIMATED PRESENT WORTH BASED ON A 5%
NET DISCOUNT RATE, OVER A 10 YEAR CLEANUP
PERIOD AND 5 YEAR POST-CLEANUP MONITORING

$327,600

$327,600

$1,965,610

$491,400

$2,457,010





APPENDIX C

HELP MODEL OUTPUT



REFERENCE 2433
MDNR PROPOSED DESIGN
SEPTEMBER 26, 1990

GOOD GRASS

LAYER 1

VERTICAL PERCOLATION LAYER
THICKNESS
EVAPORATION COEFFICIENT
POROSITY
FIELD CAPACITY
WILTING POINT
EFFECTIVE HYDRAULIC CONDUCTIVITY

12.00 INCHES
4.500 MM/DAY**0.5
0.5210 VOL/VOL
0.3770 VOL/VOL
0.2210 VOL/VOL
0.88199991 INCHES/HR

LAYER 2

LATERAL DRAINAGE LAYER
SLOPE
DRAINAGE LENGTH
THICKNESS
EVAPORATION COEFFICIENT
POROSITY
FIELD CAPACITY
WILTING POINT
EFFECTIVE HYDRAULIC CONDUCTIVITY

12.00 PERCENT
250.0 FEET
12.00 INCHES
3.400 MM/DAY**0.5
0.4300 VOL/VOL
0.1610 VOL/VOL
0.0600 VOL/VOL
2.77999997 INCHES/HR

LAYER 3

BARRIER SOIL LAYER
THICKNESS
EVAPORATION COEFFICIENT
POROSITY
FIELD CAPACITY
WILTING POINT
EFFECTIVE HYDRAULIC CONDUCTIVITY

36.00 INCHES
3.100 MM/DAY**0.5
0.5200 VOL/VOL
0.4500 VOL/VOL
0.3600 VOL/VOL
0.00014200 INCHES/HR



GENERAL SIMULATION DATA

SCS RUNOFF CURVE NUMBER
TOTAL AREA OF COVER
EVAPORATIVE ZONE DEPTH
EFFECTIVE EVAPORATION COEFFICIENT
UPPER LIMIT VEG. STORAGE
INITIAL VEG. STORAGE

80.59
220000. SQ. FT

10.00 INCHES
4.500 MM/DAY**0.5
5.2100 INCHES
2.9900 INCHES

CLIMATOLOGIC DATA FOR E. LANCING MICHIGAN

MONTHLY MEAN TEMPERATURES, DEGREES FAHRENHEIT

JAN/JUL

23.10
71.75

JAN/JUL

121.19
529.98

FEB/AUG

24,95
69.90

MAR/SEP

32.83
62.02

APR/OCT

44.62
50.23

MAY/NOV

57.15
37.70

MONTHLY MEANS SOLAR RADIATION, LANGLEYS PER DAY

FEB/AUG MAR/SEP APR/OCT MAY/NOV

185,29
465.88

286.98
364.19

399.01
252.15

LEAF AREA INDEX TABLE

DATE

1
126
142
158
173
189
205
221
237
252
268
284
366

LAI

0.00
0.00

23
01
01
01
01
01
81

1
2
2
2
2
2
1
1.31
0.64
0.34
0.00

GOOD GRASS

WINTER COVER FACTOR -

491.38
159.79

JUN/DEC

67.09
27.76

JUN/DEC

539.31
111.85

1.20

AVERAGE MONTHLY TOTALS FOR 74 THROUGH 78

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOVJUN/DEC

PRECIPITATION (INCHES) 2.19
2.03

1.67
3.66

2.99
2.81

2.95
1.61

2.34
2.30

3.26
2.20

RUNOFF (INCHES) 0.000 0,000 0.050 0.145 0.023 0.074



0.027 0.195 0.000 0.002 0.000 0.000

EVAPOTRANSPIRATION
(INCHES)

0.812 1.109 2.273 2.619 2.314 2.338
1.901 2.101 1.956 1.559 1.012 0.799

PERCOLATION FROM BASE
OF COVER (INCHES)

0.0830 0.0376 0.0490 0.1266 0.1238 0.1150
0.1157 0.1165 0.1119 0.1140 0.1130 0.1139

DRAINAGE FROM BASE OF
COVER (INCHES)

0.101 0.013 0.201 1.639 1.224 0.738
0.600 0.510 0.692 0.579 0 .491 0 . 4 2 8

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

PERCOLATION FROM BASE OF. COVER

DRAINAGE FROM BASE OF COVER

(INCHES)

30.00

0.516

20.793

1.2201

7.216

(CU. FT.)

550037.

9453.

381209.

22368.

132292.

PERCENT

100.00

1.72

69.31

4.07

24.05

PEAK DAILY VALUES FOR 74 THROUGH 78

PRECIPITATION

RUNOFF

PERCOLATION FROM BASE OF COVER

DRAINAGE FROM BASE OF COVER

HEAD ON BASE OF COVER

SNOW WATER

(INCHES)

3.08

0.694

0.0101

0.123

19.3

6.53

(CU. FT.

56466.

12728.

184.

2246.

119739.

)

7

6

5

6

2



MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.4578

MINIMUM VEG. SOIL WATER (VOL/VOL) 0.2210



REFERENCE 2433
RSSC PROPOSED DESIGN UNCOMPACTED
SEPTEMBER 26, 1990

GOOD GRASS

LAYER 1

VERTICAL PERCOLATION LAYER
THICKNESS
EVAPORATION COEFFICIENT
POROSITY
FIELD CAPACITY
WILTING POINT
EFFECTIVE HYDRAULIC CONDUCTIVITY

6.00 INCHES
4.500 MM/DAY**0.5
0.5210 VOL/VOL
0.3770 VOL/VOL
0.2210 VOL/VOL
0.88199991 INCHES/HR

LAYER 2

LATERAL DRAINAGE LAYER
THICKNESS
EVAPORATION COEFFICIENT
POROSITY
FIELD CAPACITY
WILTING POINT
EFFECTIVE HYDRAULIC CONDUCTIVITY

18.00 INCHES
3.800 MM/DAY**0.5
0.4420 VOL/VOL
0.2560 VOL/VOL
0.1330 VOL/VOL
0.67000002 INCHES/HR

LAYER 3

LATERAL DRAINAGE LAYER
SLOPE
DRAINAGE LENGTH
THICKNESS
EVAPORATION COEFFICIENT
POROSITY
FIELD CAPACITY
WILTING POINT
EFFECTIVE HYDRAULIC CONDUCTIVITY

12.00 PERCENT
250.0 FEET

6.00 INCHES
3.400 MM/DAY**0.5
0.4300 VOL/VOL
0.1610 VOL/VOL
0.0600 VOL/VOL
2.77999997 INCHES/HR



LAYER 4

BARRIER SOIL LAYER
THICKNESS
EVAPORATION COEFFICIENT
POROSITY
FIELD CAPACITY
WILTING POINT
EFFECTIVE HYDRAULIC CONDUCTIVITY

24.00 INCHES
3.100 MM/DAY**0.5
0.5200 VOL/VOL
0.4500 VOL/VOL
0.3600 VOL/VOL
0.00014200 INCHES/HR

^
GENERAL SIMULATION DATA

SCS RUNOFF CURVE NUMBER
TOTAL AREA OF COVER
EVAPORATIVE ZONE DEPTH
EFFECTIVE EVAPORATION COEFFICIENT
UPPER LIMIT VEG. STORAGE
INITIAL VEG. STORAGE

80.59
220000. SQ. FT

10.00 INCHES
4.449 MM/DAY**0.5
4.8940 INCHES
2.5720 INCHES

JAN/JUL

23.10
71.75

JAN/JUL

121.19
529.98

CLIMATOLOGIC DATA FOR E. LANCING MICHIGAN

MONTHLY MEAN TEMPERATURES, DEGREES FAHRENHEIT

FEB/AUG MAR/SEP APR/OCT MAY/NOV

24.95
69.90

32.83
62.02

44.62
50.23

57.15
37.70

MONTHLY MEANS SOLAR RADIATION, LANGLEYS PER DAY

FEF/AUG MAR/SEP APR/OCT MAY/NOV

185.29
465.88

286.98
364.19

399.01
252.15

LEAF AREA INDEX TABLE

DATE LAI

1
126
142
158
173
189
205
221
237
252
268
284
366

0.00
0.00
1.23
2.01
2.01
2.01
2.01
2.01
1.81
1.31
0.64
0.34
0.00

GOOD GRASS

WINTER COVER FACTOR

491.38
159.79

JUN/DEC

67.09
27.76

JUN/DEC

539.31
111.85

1

1.20



AVERAGE MONTHLY TOTALS FOR 74 THROUGH 78

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION (INCHES)

RUNOFF (INCHES)

EVAPOTRANSPIRATION
(INCHES)

PERCOLATION FROM BASE
OF COVER (INCHES)

DRAINAGE FROM BASE OF
COVER (INCHES)

2.19
2.03

0.000
0.027

0.812
1.958

0.0809
0.1231

0.102
0.690

1.67
3.66

0.000
0.194

1.109
2.151

0.0363
0.1189

0.016
0.517

2 .99
2.81

0 . 0 4 8
0 .000

2.274
1.952

0.0514
0.1199

0.197
0.611

2.95
1.61

0.144
0 .002

2.632
1.566

0.1502
0.1193

1.274
0.601

2.34
2.30

0 .022
0 . 0 0 0

2.258
1.068

0.1464
0.1163

1.147
0 . 4 7 5

3.26
2.20

0 .074
0 . 0 0 0

2.386
0.800

0.1274
0.1168

0.891
0.417

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

PERCOLATION FROM BASE OF COVER

DRAINAGE FROM BASE OF COVER

(INCHES)

30.00

0.511

20.967

1.3069

6.937

(CU. FT.)

550037.

9376.

384388.

23960.

127186.

PERCENT

100.00

1.70

69.88

4.36

23.12



PEAK DAILi VALUES FOR 74 THROUGH

PRECIPITATION

RUNOFF

PERCOLATION FROM BASE OF COVER

DRAINAGE FROM BASE OF COVER

HEAD ON BASE OF COVER

SNOW WATER

(INCHES)

3.08

0.696

0.0106

0.094

22.4

6.53

<CU. FT.)

56466.7

12753.4

194.4

1721.8

119739.2

MAXIMUM VEG. SOIL WATER (VOL/VOL)

MINIMUM VEG. SOIL WATER (VOL/VOL)

0.3662

0.1858





APPENDIX D

RSSC OCTOBER 1990 SAMPLING RESULTS



SAMPLING PROGRAM MEMORANDUM



ASSOCHATTIBS
M7BMOJ&A

TO: Cliff Eng
FROM: Walter Pochron
DATE: October 17,1990
REF. NO: 2433
RE: Groundwater Sampling and Hydraulic Monitoring

Rasmussen Site
Livingston County, Michigan

Groundwater samples were collected from six monitoring wells within the
Rasmussen property and from one monitoring well on the Speilgelberg property
immediately west of the Speilgelberg/Rasmussen property boundary. The sampled
wells consisted of RA-MW-18D; RA-MW-22, RA-MW-28, RA-MW-32, RA-MW-34,
RA-MW-54 and SP-MW-25D. Sampling activities commenced on October 10,1990
and were completed on October 11,1990. Oversight of the groundwater sampling
activities was performed by the Michigan Department of Natural Resources
(MDNR). The groundwater sampling activities consisted of the following activities.

Groundwater Sampling

All sampling and/or purging equipment (i.e.; bailer, submersible pumps, etc.) were
precleaned prior to use. Decontamination consisted of a wash with Alconox and
distilled water followed by a rinse with methanol and a final rinse with distilled
water. The equipment was then wrapped in aluminum foil until needed.

Prior to sample collection, the static water level and well depth were measured and
recorded. These measurements were then used to calculate well volumes. Wells
RA-MW-18D and SP-MW-25D were purged using a pre-deaned four-inch Franklin
electric pump; all of the remaining wells were purged using pre-cleaned
stainless-steel bailers. New nylon rope and latex gloves were used at each well
location. A minimum of three well volumes were purged from each well prior to
sample collection. Field measurements of pH and conductivity were recorded
following removal of each standing well volume. Well purging continued until
three consistent and consecutive readings + 10% for pH and conductivity were
achieved or a maximum of five well volumes had been removed. The temperature
of the excavated water was recorded at the completion of purging activities.
Calibration of the pH and conductivity meter was performed on a daily basis. Water
generated during the purging activities were allowed to discharge onto the ground
surface.



-2-
1

A summary of the groundwater samples and field parameters is presented in
Attachment 1. ,

Immediately following purging of each well, groundwater samples were collected.
Groundwater samples were poured directly from the bailer into precleaned bottles -
supplied by the analytical laboratory. Dissolved metals samples were field filtered by ]
CRA, utilizing a Cole-Farmer filtration kit and 0.45 micron filter paper. All samples
requiring preservation were then preserved. The bottle, handling and preservation ,
requirements for each analytical parameter is presented in Attachment 2. The
samples collected were placed in a shipping cooler on ice and shipped under
chain-of-custody protocol to the contract laboratories, Radian of Sacramento,
California, Radian of Milwaukee, Wisconsin and Ensecon in Cambridge,
Massachusetts.

Quality Assurance/Quality Control samples collected during this event consisted of
two trip blanks, one rinsate blank, one field water blank, one field duplicate and a
matrix spike/matrix spike duplicate. ^

Hydraulic Monitoring
i

An attempt was made to collect water levels on all of the monitoring wells within -
the Rasmussen property and a few selected bordering wells on the Spiegelberg
property. Water levels were recorded using a Solinst water level meter precleaned 1

with distilled water between wells. Water level data is presented in Attachment 3. '
Water levels were not recorded at RA-MW-43, 81-1, and SP-MW-29 because these
borings were never completed as monitoring wells. Wells RA-MW-23D,
RA-MW-31D, RA-MW-35 and 81-11 were not able to be located in the field. Well '
SP-MW-15 had recently been washed over by sediments and was unable to be
located. Access to well SP-MW-37 was prohibited because CRA was provided with 1
the wrong accessing tool by the MDNR.

WJP/lo/1 "-",

Attachments »
*

cc: K. Myers
B. Monteith i



ATTACHMENT 1

SUMMARY OF QA/QC GROUNDWATER SAMPLES
RASMUSSEN SITE

Page 1 of 4

Well # RA-MW-28

Well Depth = 47.30
Water Level = 38.18

Sample #

Gallons
Removed

1.5
3.0
4.5
6.0

Analyses:

W-101090-WP-001

pH

6.50
6.85
6.90
6.90

VOC, BNA, Total

ft.
ft.

Cond.
\JLtnos

610
710
730
710

Metals, Dissolved

Well Volume
Sample Date
Sample Time

Temp.

13
13
13
13

= 1.45 Gal.
= 10/10/90
= 13:31

Clarity

cloudy
cloudy
cloudy
cloudy

Metals, General Chemistry1

Well # RA-MW-34

Well Depth = 100.57 ft.
Water Level = 37.65 ft.

Sample #

Gallons
Removed

10
20
30

W-101090-WP-002

pH

6.68
6.70
6.80

Cond.
fj.mos

890
910
920

Well Volume
Sample Date
Sample Time

Temp.
°C

12.0
12.0
12.0

= 10.06 Gal.
= 10/10/90
= 14:30

Clarity

clear, no o
clear, no o
clear, no o

Analyses: VOC, BNA, Total Metals, Dissolved Metals, General Chemistry1

: General Chemistry indudes: TOC, COD, TDS, TSS, Alkalinity, Bicarbonate, Carbonate, BOC



ATTACHMENT 1
Page 2 of 4

SUMMARY OF GROUNDWATER SAMPLES AND FIELD PARAMETERS
RASMUSSEN SITE

Well # RA-MW-54

Well Depth
Water Level

56,93 ft.
50.52ft.

Sample # W-101090-WP-003

Analyses: VOC, BNA

Well # RA-MW-22

Well Depth
Water Level

54.18 ft.
45.85 ft.

Sample # W-101090-WP-004

Well Volume
Sample Date
Sample Time

1.03 Gal.
10/10/90
16:30

Gallons
Removed

1
2
3
4

pH

6.56
6.67
6.67
6.62

Cond.
fj.mos

920
1020
1120
1140

Temp.
°C

12
12
12
12

Clarity

cloudy
cloudy
cloudy
cloudy

Well Volume
Sample Date
Sample Time

1.33 Gal.
10/10/90
17:10

Gallons
Removed

1.4
2.8
4.2
5.6

pH

6.60
6.73
6.76
6.79

Cond.
fj.mos

840
960

1000
1040

Temp.
°C

13
13
13
13

Clarity

cloudy
cloudy
cloudy
cloudy

Analyses: VOC, BNA, Total Metals, Dissolved Metals, General Chemistry1

*Note: General Chemistry indudes: TOC, COD, TDS, TSS, Alkalinity, Bicarbonate, Carbonate, BOC



ATTACHMENT 1
Page 3 of 4

SUMMARY OF GROUNDWATER SAMPLES AND FIELD PARAMETERS
RASMUSSEN SITE

Well # RA-MW-18D and MS/MSD

Well Depth = 103.90 ft.
Water Level = 54.85 ft.

Sample # W-101190-WP-008

Well Volume
Sample Date
Sample Time

32.0 Gal.
10/11/90
12:50

Gallons
Removed

32
64
96

PH

6.51
6.62
6.64

Cond.
fj.mos

680
730
760

Temp.
°C

13
13
13

Clarity

clear
clear
clear

Note: MS/MSD sample collected from RA-MW-18D

Analyses: VOC, BNA

Well # SP-MW-25D

Well Depth = 161.03ft.
Water Level = 57.35 ft.

Sample # W-101190-WP-009

Well Volume = 68 Gal.
Sample Date = 10/11/90
Sample Time = 14:30

Gallons
Removed

68
136
204
272

pH

6.76
6.79
6.78
6.80

Cond.
pmos

570
660
670
680

Temp.
°C

13
13
13
13

Clarity

cloudy
clear
clear
clear

Analyses: VOC, BNA, Total Metals, Dissolved Metals, General Chemistry1

1Note: General Chemistry indudes: TOC, COD, TDS, TSS, Alkalinity, Bicarbonate, Carbonate, BOC
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ATTACHMENT 1

SUMMARY OF QA/QC GROUNDWATER SAMPLES
RASMUSSEN SITE -

Duplicate from RA-MW-22

Sample Date = 10/10/90 \
Sample Time = 17:15

Sample # W-101090-WP-005 |

Analyses: VOC, BNA, Total Metals, Dissolved Metals, General Chemistryl

Rinsate Blank RA-MW-32 Bailer i

Sample Date = 10/11/90 >^l
Sample Time = 10:35 *

Sample # W-101190-WP-007 1

Analyses: VOC, BNA _
1

Field Water Blank -

Sample Date = 10/11/90
Sample Time = 15:10 «

Sample # W-101190-WP-010

Analyses: VOC J

Solvent Blank

Sample Date = 10/11/90 J
Sample Time = 15:15

Sample # W*101190-WP-011 ^

Analyses: VOC j

1Note: General Chemistry indudes: TOC, COD, TDS, TSS, Alkalinity, Bicarbonate, Carbonate, BOC



ATTACHMENT 2

SAMPLE BOTTLE, HANDLING AND PRESERVATION REQUIREMENTS
RASMUSSEN SITE

Analysis

TCL-VOC

Base/Neutral
Acid

Metals

BOD

TOC/COD

Alkalinity,
Bicarbonate,
Carbonate, TDS
TS5

Sample
Container

2 - 40 ml vials

2-1 liter amber
glass bottles

Preservation

HCL

CooU°C

Maximum Holding
Time

14 days

7 day extraction
40 days after
extraction

2 - 1 liter
plastic bottles

1 - 500 ml amber
glass bottle

1-500 ml
glass bottle

1-500 ml
plastic bottle

HNO3

Cool4«C

H2SO4

Cool4°C

6 month

2 days

28 days

14 days

Shipping

Transported Daily

Transported Daily

Transported Daily

Transported Daily

Transported Daily

Transported Daily
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ATTACHMENT 3

HYDRAULIC MONITORING DATA
RASMUSSEN SITE

Well
Number

RA-MW-16
RA-MW-17
RA-MW-18D
RA-MW-22
RA-MW23D
RA-MW-27
RA-MW-28
RA-MW-31D
RA-MW-32
RA-MW-33
RA-MW-34
RA-MW-35
RA-MW-36
RA-MW-38
RA-MW-39
RA-MW-41
RA-MW-42
RA-MW-43
RA-MW-47
RA-MW-53
RA-MW-54
RA-MW-56
RA-MW-58
81-1
81-2
81-4
81-5
81-6
81-7
81-8
81-9
81-10
81-11

Casing
Elevation
FtAMSL

906.06
922.20
937.51
930.06
933.54
915.04
920.92
902.84
916.18
892.70
922.26
907.90
906.53
888.96
888.66
919.14
934.93
NA

920.21
920.32
934.23
915.16
902.10
NA

905.63
912.38
915.79
933.79
926.94
923.95
896.63
915.92
NA

Water
Level
Ft

20.96
37.49
54.85
45.85

Not Located
30.03
38.18

Not Located
33.52
9.08

37.65
Not Located

25.12
8.42
3.01

44.97
61.71

Soil Boring
46.90
35.49
50.52
33.25
20.30

Soil Boring
20.40
27.75
32.52
60.78
45.09
42.22
14.93
31.18

Not Located

Ground-water
Elevation
Ft. AMSL

885.10
884.71
882.66
884.21
NA

885.01
882.24
NA

882.66
883.63
884.61
NA

881.41
880.54
885.65
874.14
873.22
NA

873.31
884.83
883.71
881.91
881.80
NA

885.23
884.63
883.27
873.01
881.85
881.73
881.70
884.74
NA



Page 2 of 2
ATTACHMENT 3

HYDRAULIC MONITORING DATA
RASMUSSEN SITE

Casing Water Ground-water
Well Elevation Level Elevation
Number Ft. AMSL Ft. Ft. AMSL

SP-MW-5D 915.22 31.87 883.35
SP-MW-15 890.90 Washed Out NA
SP-MW-19 897.85 8.45 889.40
SP-MW-25D 930.39 57.35 873.04
SP-MW-29 936.40 Soil Boring NA
SP-MW-30D 901.55 19.50 882.05
SP-MW-37 927.25 Couldn't Assess NA
SP-MW-44 918.27 45.36 873.61
SP-MW-49 913.30 37.48 875.82



COMPILED ANALYTICAL DATA



OCCAM KCHEMICALCONCINTIATIONS-UrrUAQUIFEt
RASMUSSEN SITE

Page 1 oT 7

Smuftt Dm*

K* (VOCW

AcMoM
Bean**
2-BuunoM (MEK)

•1-4
JU-CW-41-I

J/1M7

No compound • found

JU-MIV-lID
JU-CW-71-t

3/W17

Cklonrfora

U.I-
Tikftl
Vb*
XyfawOMrt

ND
ND
ND
NO
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND

(5.0)
OS)
(50)
(2.5)
(5.0)
(1.0)
O.5)
(1.0
OS)

OS)
(5.0)
as
OAas»
09
as»
64
OS)

IM-HIV-ltD
JUSJ
Sfllfl*

JU-MW-1ID(DUP)
fUS-4
5/3 W«

JÎ -MW-IID
W1CIIM-WP-MJ

M/II/M

300J

5 5 - A
NO A
NDA
NDA
NDA
NDA
NDA
NDA
NDA

NDA
5SE

NDA
NDA
NDA
NDA
NDA
NDA
ND

60)
(1-0)am
no)
ao>
(1.0)
04)
(1.0)
(1A

OA
<5A
OA
OA
dA
OA
a*
Q«
an

6.5'
ND
NU
ND
ND
ND
ND
ND
ND

ND
67 E

ND
ND
ND
ND
ND
ND
ND

(50)
03)
(5.0)
OS)
CO)
410)
05)
00)
OS)

G-5)
<5«
Qi)
ad)
OS)
OS)

ND
2»
ND
ND
ND
ND
ND
ND
ND

ND
SI
uu

ND
ND
ND
ND
ND
NDR

AAA

(12)
W-24)
(12)
(OJ8)
(040)
W-14)
(0.24)
(OJO)
(OJO)

O.4
DJO)
1024)
«UU
4U4)
»JO)
*»

2-CUDMrhMMl

CkiyMM
3.4-DlaMkylphMMl

PfcMMl

NottK

FBfMIJNB«*i*MQ8Pl
B CampwMl detected tm bbontorw

fat 1 MO B̂ ulU fl

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

(2S)
(S.»
(59
<sa
(S.O)
(S.O)
(S.O)
(S.O)
(5.9
(5.0)
(5.0)
(5.0)
(5.0)
(5.0)
(5.0)

ND
17 J

ND
ND
ND
ND
ND
ND
ND
If

ND
ND
ND
ND
ND
ND

(5-0)
OS)
(54)
(54)
(54)
CA
6A
C4)
CA
SA
(SO)
6Acm
6.0)
6-0)
fiA

iulytml vakw b •ppnnlinite

Sl̂ ed d«t«Jk« llodtewe valun I* pMMUhMte.
«• PQL» wot pi H otheiwb* Mted by AA& IM VOCr

ND
ND
ND
ND
ND
ND
ND
ND
ND
19'
ND
ND
ND
ND
ND
ND

(S-O)
OS)
(54)
(54)
(54)
(54)
(54)
(50)
6.0)
60)
60)
CO)
CO)
CO)
C4)
64)

A The Miorlncd n ifcM l» nUmilnl itnr Itr mrtytag nil — g" ———— •—
E The Miirrtilril viluc *Kcetded the lik«r uMbrtfkMi ruige ind I* Ihcnfam cttbiuled
I DcUd îllmtkandcleclkMlliiyi
U The p*(*aw«er wu Mulywd bu Ml AeltOet) above Ihc MHcUtod vjkw The auaciUcd value

lu*becM adjuMcd la rrflea pawbic Ubonioiy awumiMiion.
R DMa njtcicd; uulylc may or nuy MM be pretenl
add Reported detection limM I* method specified Methud Drleition Uiral (Ml)l.) *nd dun no* reprewM

•dual Mmpfc detect kMi bml achieved for jtulyuk at Ihe VOC umplr.. The 1"QL wiU a t minimum be 5
lime* ill b reported ItnW.

ND
ND
ND
ND
ND
10
ND
ND
ND
64
ND
ND
ND
ND
ND

60)
(25)
6A
64)
60)
60)
CO)
60)
60)
CO)
CO)
CO)
CO)
CA
6A
64)



TAHU1

CMCANK CHEMICAL CONCENTBATIONS- UITW AQUVEI
RASMUSSEN SITE

SP-MW-5O
SF-GW-57-1

3O3I»7

(VOCi)

•(MHO

CUcNDtllM**

CUomtom
U-DkhtoraethMU
1,1 DtcUororthcM
U DfcUHHthtM (MUD

TokMM
U,l-TricUMO*!kaM
TricUomlkH*
VUiyiCUorid*
XykfteOoUD

H

12

H

ND
11

ND
ND
65'

ND
120
ND

12

ND
ND
ND
ND
ND

31
ND
U'

ND

(S.OJ
O-S)
(5.0)
(2-5)
(5.0)
(1.0)
(It)
(1.0)
OS

05)
(5.0)
OS)
0.0)
OS)
OS)
as»
(5.0)
OS)

4M
CW-S
J/li/17

RA-MW2J
JU-CtV-JI-I

ND

ND
II

ND
ND

II
ND
31

11

ND
ND
ND
ND
ND
5.7

ND
32

ND

6-0)

Q5)

05)

05)

0-0)
05>
05)
05)
(SJR
OS)

NDH
NDR
ND
NDR
NDR
NDR
NDR
NDR
NDR

NDR
NDR
NDR
NDR
NDR
ND
»H

NDR
NDR

(SO)
05)
00)
Q5)
en
05)
oa
05)
05)

O5)
CO
C5)
O5)
05)
en
6W
05)

(INAi)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

(5.9
(25)
(5.0)
<5.Q
e.o>
(S0»
C0>
(5.0)
<S.O)
(5.4
(5.0>

(5.0)
(S.O)
(5.0)

ND
ND
ND
ND
ND
ND
ND
ND
ND
•-S
ND
ND
ND
ND
ND
ND

6J»
OS)

CSO)

cm
60)
(50)

Note*:

d U iBboratofj
Foe nap riiiiii fl iti null ft ill
ND NoMdctaOMlatiUtad deucttM K(rtU. Slated detecUo* llonM* an v«iun !• pwvMkMto. Tkocvatuc*

•M PQU *Hoept M othMWtoe «olMl by AoA for VOCi.

H TW iMQdrttd v*lue baUmMrd due lo hotdlnf time CM*eda«ce» and aay iMlkMe • low bit* U n*uH».
R The aModated value buMUNMc due to airbirnlMinplelcmperilure.
T H* a»odalrd value b t»U«n*Kd due to amfcknt mnpl* tcmprrMurt* »d m*y Indime a tow bu« U remlu
U Tkc panmrlrrwaiaiulyxed but aotddwled above Iht «Mocialcd value. IheMCocuted valur

lui beca adpiMed lo nOed pwiMe kaboiatory conUmiMUoa.



OICANIC CHEMICAL CONCiNTlATIONS - UrTEl AQUIFil
IASMUSSEN SITE

I'*ge3o(7

VoUliUOrgmmirt (VOCt>

Benzene
2'BuUMM (MEK)
Chtorcbenzett
ChlorarlhiM
Chloroform
1,1-DUUoraetkuM
1,1-Dkkkwwth***
U-Dkhloroethe** (tatil)
Tnu-1.2-DkUon>fik*»*

JU-MtV-17
M-CW-7M

3/2M7

Nooaa<|NUMl> found

UflhjriM*CUarU«

IcUT1 Alcohol

2-CJUofOphMOl
ChiyMM

2-M«hylp***oi
4-M*thylphMol(p-anol>

NUR
NDR
NDR
NDR
NDR
NDR
NDR
NDR
NDR
NDR
NDR
NDR
NDR
NDR
NDR
NDR
NDR
NDR
NDR

NOT
NOT
NDT
NOT

ND
NDT
NDT
NDT
UU

NDT

NDT
NDT

(20)
(101
(10)
(10)
(2.0)
(1.0)
(1.0)
(1.0)
(i a
<!.«
(1.0)
(10)

tSO)
(14

04

(SO)
(S.O)
(10)
(S.O)

(54
(54
(S.O)
(54
(54
(S.O)

(54
(54

aLt-MW-44
JU-CW-M-1

3OUI7

270)

1000

300]

270)
510}

MOOJ

1WOOB

3100

ND T (SO)

21]

aw
no

21 J

RA-MW-64
KA-GW-I4A-1

MM7

UOJ

1UOO

310 J

240 1
500

7900]

1NOOI

«*J
MOO

270

24]

JU-MW-54
JUS-12
•V*i/M

NDR (20)
Id) T (2.5)
ND R (10)
320 T (120)
170 T &O)
NDR 00)

52 T (2.5)
NDR 04
4-1 T OS)
NDR (l-O)
120 T 020)
NDR 00)
NDR 04
NDR 04
900 T 024
NDR <SJQ
NDR 04
300 ET (24
440 T 0201

ND T (5.0)
NDT (54
NDT 00)
NDT (54

ND (50)
NDT (54
NDT (54
NDT (54
&2U (50)

NDT Q4

66 T (54
NDT (54

NDT (SJQ

IU-MIV-S4'
W-»l«M-tVP-M)

WWW

AAA

230 U (12)
170 (24)
ND (120)
650 QJ)
110 (4.0)
ND (24)

67 (2.4)
ND QO)
ND GO)

2W Q4)
ND (20)

24 U CZ4
ND 04)

30 O*
ND C-4)
ND O4
130 O4

1300 J (24

ND (26)
ND 030)
ND 06)
ND O6)
ND 06)
ND (26)
ND (26)
ND 06)
ND O6)
ND C26)
ND (26)
ND (26)
ND (26)
ND Q6)
ND Q6)
ND 06)

••d/orfleWMuk
I AMl

IK Wtonuxy ND NoMdttwtaduriMcd detcdloM ItmH*. Sited detection UMM*«C vtktMtafwuUtai*. T1wM««lua
•n PQU exxpt u othciwlM noted by AAA tor VOCJ.

E TW •^wliliil ¥••• nr«i1ril ifcr B»rir riHhTt-r —g-
R The kModiltd vtlut I* unuuMc due to •mttenl umple lecnptrMun.
T TktMMCbted v«l«UeMUnMeddueto*n*kiUMii^lcB^i»tui
U Tncpir«nclctwu«ulv»d but not detected above the MoOMed »hit. The auocMed vtluc

no been cdfMcd lo refled pwible UboiMoty OMUmnalio*.
J Value I* *• eMinvile
AAA Reported detection lunH U mrlhud specilied Method UMCCIUMI UmK <MI)L) *nd doei not rcpmem

Mtu«l umple deletlkMi Ucnl achieved tor iiulyiic ol the VOC umpk.. The I*QL will *t« miMmun br 5
limn I hi* reported limn



TABLE 1

MGANIC CHEMICAL CONCENTBATIONS - UPTHt AQUWEI
RASMUSSEN SfTE

I'age4of7

M-MW'22 JU-MW-22
JU-GW~4t-l

(VOCtt

AortoM
BHOCBC

CUoroethaiw

U-DtdtkmetltiM
U-DkUoratbn*
U-DtdtkwatlhHM (Mil)
Tru»-)>DkUaro*tW**

4-Mfthyt-2-pMtMOM (MOW
UctkyfeMChkKU*
TMfMbJomthtM
Tohn*
1,1.1-TfkttofoelhuB
Trkfckmctbm*
VlaylCUorid*

26000 B
TOO

74000 •
3700

550

SCO)

MOO
30000

71000
500)
500)

9100

9500 B
550 J

1IOODB
3500

2300]
•MO
1IOOB}

51000

10000

JU-MW-22
JU-CW-II-1

470]

MOO

450)

590]

2400
4500)

45000*
2901
230|

11000

JU-MW-22
tV-MHM-WP-tM

1«1*M

JU-MW-22 OUP
IV-ltim-WP-MS

IVIftW

700 U
51 J

ND
WO
ND
ND
130
ND

51

ND
130 U
ND
ND
75

ND
ND

41001

AAA

<tt)

(12)
(MO)

04)
(20)
02)
02)
00)
00)

02)
009
OO)
02)
04)
02)
00)
00)
00)

700 U
47]

ND
850
ND
ND
120
ND
43]

650
ND
110 U
ND
ND
59f

ND
ND

3800]

#0)
02)
(UO)
04)
(20)
02)
02)
00)
on
02)
000)
00)
02)
04)
02)
00)
oot
00)

fU-MIV-ZJ
RA-CW-ll-l

4/UtlS

5J

120

imoicidd

241
I ltofcylrhi

nwMt
Notes:

12

14

440
no
3D

62

17]

17

27

310
1*00
310

91 J
•SO)
160)

24]

ND
ND
ND
ND
ND
ND
ND
ND

SO
ND
ND
67

ND
11

ND
ND

fiO)
050)
(50)
(50)
CO)
CO)
60)
CO)
CO)
CO)
CO)
(50)
00)
V.O)
CO)
CO)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
15
ND
ND
ND
ND

(60)
GOO)
(60)
<60)
CO)
00)
00)
«60)
<60)
MO)
(60)
(60)
(60)
(60)
(60)
(60)

12 B

B Compound detected to tabomoiy
Mtd/arftaldbluk

J v«kM b appnwlmMc

ND NgM4M«MdMalMed det»rtto» lUnto. Sulcd dcMOhM UmM arc vikm ta paMftltMla. TW^vilun
art PQU «opt« olkciwtM «otcd by AAA (or VOC*.

E TW MenrtaMJ valm «c«ied«J the M««f c*Ubr«tto« tmgc and !• Iheretow MihnMcd.
R TW MMxIMrt vik» !• uamible due to tmbtrnl ump4c Umpc/Mure.
T TW Mtnriilnl value to •Mtmited Hut B> amblenl «anyle mnpriahiin and itny bulicjte a low bii» in muh
U TKcponmUrwasaMalyaedbttf not detected above the aitociued value. The modeled value

bat bet* ad^olcd (a icflea po»lbl« labocatoty coMamt*>lian.
) Value t* •• MUnul*
AAA Reported d«IMlla« bnut b mdhud »pecUied Method Detection LImH (MOD and doe* nut irpiwm

mpk <tMHtiiHi Uml acKtcvcd for anatyut of ike VOC umplc.. The 1\JL will at a minimum be 5
reported limit.
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TAILE1

OICANIC CHEMICAL CONCENTRATIONS - UFTER AQUIFER
RASMUSSEN SITE

JU-MkV-2J
JU-CrV-M-1

IWM/J5

JM-MW-2J
KA-GW-H-1

VUI97

(VOCt)

Acetiwe
Beuene
2-BulMOM (MHO
CUanbeuene
ChbroethaM
Chloroform
M-DkUoroethiM
l.l-DkhloroelhcM
U-DkUaraethMC (MUD

1]
I

(MDK)

TctnduMMthtM
Tolunt

1*0
•

2)

t»

VbylCUarU*

JM-MW-31
JM-CtV-22-1

RA-MW-32
HA-GW-U-l

W1SIK

42 U
ND
ND
ND
ND
ND
1.1
ND
ND

ND
ND
4.0 U
NO
ND

40
2.*
ND
NOR

AAA

oa
(0.24)
(12)
(26)
(0.4U)
(024)
(0.24)
(020)
(020)

(024)
an
(020)
vanvan
(Oi24)
tun
van
(0.20)

KA-MHM2
JM-CIV-5*-!

5/13/M

No mmpaunds lound

29

Benza(i)AMhnceM
SaaalcteU
BeuylAkohol
ButyfcuuylphUubU

Dt-n-OtiyiphthabM

CbiywH

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
IJ

ND

(50)
(2S>
(S.O)
(S.»
(5.0)
(5.01
(5.0)
<s.a>
(5.0>
<5.0)
<S.O>
eot

(5.0»
(5-01

B Compound detected !• W»«to»y
•Ad/ofleUbbjik

) Aiuh/tkal vihie b *ppnulmtte

For 1990 iMufc. (Ub .̂ BBtrri
ND No* detected MMilcd dMecUM Umta. Slued detccltan llmU> uc vihw* In pwnthati. Thcw v l̂ue*

ue PQU «M»p» M othtiwtae «otcd by AM far VOCi.
E The MeocUtedvilwe exceed^ the llnur uUbuttoniuge jnd !• tktrttort eMImMed.
R The neodMcd v«hje b iwuMMe.
T Thr B«clil«J value U mkntod due to •irblenl Mmpk tempenturei *nd nuy IndKMe * k>w bin in tnuH
U The patunetei w» uulyaed but not detected above the iMOculcd value. The auoculcd v«lue

ha* bee* wl̂ Med to (*fl*d poauble Uboralofy ctMitimtuiun.
AdA Rcpofled dctedioa limit U nvthod ipecilied Method Detection )4m« (MIM.) *nd doe* MM rtpmctt

•dull Mmpt* det«dto» Uow achieved loraiuh/Mi ol the VOC Mmple.. The CQL will j< * minimum be 5
limn Ihb reported linnM.



TAILE1

ORGANIC CHEMICAL CONCiNTRATIONS. UTTER AQUIFER
RASMUSSEN SITE

JLt-MW-n
JU-£rV-7*-l

1/17/J7

JU-MWJ2
JU-CW-7M-I

J/I7/I7

(VOO)

Notxnnpou«d*lou*d No compound* found

(MEK)

ChlorotUuM
Chkmfara
1,1-DkfcloraethaM
U-DtdriMMthen*

MMhyfettCUMftU

1,1,1-TrtcyoractluMB

Vlftyl Chloride
XyttMOoUO

M-MW-U
JU-CHr-24-I

7/3MS

IM-MIV-34 JU-MW-34
KA-GW-U-t

S/U/M

NO
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
1JU

ND
ND
ND
ND
ND
NDR

02)

«U4>
W-14)

W-M)
Q-0)

1]

27 J

ChiyMM
2.4-DlcMlhrlpiwMl

Note*;

ND
ND
ND
N*>
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

••d/or fMdbUkk

Foe 1990 irmifci fl t̂
ND NdMd«UcUdM(UIMl driMUMhnritt.

•M PQU «CEpt M otbcnvtec noted by AAA tor VOC*.

U9
023
09no
OQ
».C"oao»
aaoaan
oa
no
on
aaoa

si

31

3]

31

an vafcua t> pwciahato. Ht«wvalu

T The i»nrlilfd v«hie to n> Imrttd dut loimbttiaMmptr temperature* «mi may btdlcMca tow but In tnuk*.
U The ptrwneMr wa» Mulyzcd but MI detected above the MOdattil v*kw. Thr aMocMled valtu

ha* bc«» ad>Mlcd to reflect pOMlMe Uboralory omuindiulio*
AAA Reported dctMlton Unul b methud *pcrificd Method DHC«IO« Urn* (MDI J and don KM npmcM

actualHiTfkdciectkMikiMIKhkvedtoraMryiltiilthcVOCMinplE.. Thel'QL will aiaminiirumbtS
limn iht* nputtcd Uirel.
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TARLE1

OICANIC CHEMICAL CONCENTRATIONS- UPPER AQUIFER
USMUS5EN SITE

WtUNmmt
&«•** N«.

fVOCt)

AceloM
Benzene
2 BUUMOM (MHO
ChloratoenzeM
ChlorOEthanc
Chloroform
1,1-Dichloronhan*
1,1-OlcUororihcM
U-CMcUarottkene (loUU
Trau-l^-DtcUoraethcM
Elkytbenw**
4-fctofcyH-f «MMID»« ftflMQ

JW-MW-34
RA-CIV'TI-I

3/17>l7

No compound* tound ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
<UU

ND
ND
ND
ND
ND
NDR

AAA

(O.*0)
(012)
(60)
(014)

(0.12)
(0.12)
(010)
(WO)
(am
(0.10)
(0.12)
(OH)

(0.10)
(0.10)
WHO

ftw NnrtntVAcM EMMCbWrn 0NA*>

Beuofa) Anthracene
Benzole add
BeuylAkokol
ButytHJuylphUialalc

2-ChhxoplMwl

PkeMi

Note*:

fof MONK ie«uiM (1967)
* Coayauwl datMMd !• bbontory

•Ml/or (WdWwk
J AHh/tlail value bappnwIflMM

ND
ND
ND
ND
ND
ND
ND
ND
ND
U
ND
ND
ND
ND
ND
ND

(5.0)
(25)
(5.0)
(5.0)
(5.0)
(5.0)
(5.0)
(5.0)
(5.0)
(5.0)
(5-0)
(50)
(50)

(5-0)
(5-0)

For 199Q i—•"- " •*« gUjBthnil
ND No** detected U Mated detedto* llirtU. Slated detedlon llmll» are value* ta paneMheau, UMM value*

an PQLa eiuept M olWrwtec noted by AAA tor VOC*.
E The aMOCuled value exceeded Ihe Unear callbrarloa. ranp and t* therefore eattmated.
R The aaMtcuted vahw ta unuiablc.
T The lainclatid value to c«llmal«d due to ambtent Hmpk tempenturei and may Indicate a low bu* In reiuk*.
U TW parameter wa* «Mrywd but Ml detected above the aaociatcd vahje. TW auuuaied v«lue

ha> been adfMcd to reflect poatlble laboratory eonunvMlton.
AAA Reported detection Umll I* method tpeclfted Method IXrclton UmM (MLN.) and don not represent

actual aample delecllan UmM achieved lor analyabiof the VOC •ample.. TW PQL will at a minimum W 5
tunM Ihl* reponed lUnM.
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TABLE 2

ORGANIC CHEMICAL CONCENTRATIONS - LOWER AQUIFER
RASMUSSEN SITE

Well Namt
Sample No.
S*mpl* Dmtt

RA-MW42
RA-GW-77-t

3/20/47

(VOCs)

Acetone
Benzene
2-Butanone<MEK)
Chiorobenzene
ChtoroeUune
U-Dichloroethane
U-DkMoroethene (total)
Tnuw-l^-Didiloroethene
Ethylbenzene
4-Methyl 2 penunont (M1BK)
MethyleM Chloride
Toluene
1,1,1 -Tridiloroethane
Trichloroethene
Vinyl Chloride
Xylen* (Total)

RA-MW-42
IMS-1
5/34V9G

ND
ND
ND
ND
ND
NO
ND

ND
ND
ND
ND
ND
ND
ND
ND

(5.0)
<Z5)
(5.0)
(2.5)
(5.0)
(2.5)
(2.5)

OS)
(5.0)
(15)
(2.5)
(2.5)
(2.5)
(5.0)
(2.5)

RA-MW-41
RA-GW-M-1

3/19/87

No compounds found

JM MVVJI
IMS-5
5/31/90

RA-MW-47
JM-CW-79-1

IM-MlV-47
IMS-9
V3I/90

ND
ND
ND
ND
ND
ND
ND

ND
25D

ND
ND
ND
ND
ND
ND

(5.0)
(2-5)
(5.0)
(2.5)
(5.0)
(2.5)
(2.5)

(2.5)
(5.0)
(2-5)
(2.5)
(2.5)
(2.5)
(5.0)
(2.5)

11 Jb

11
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
NO
ND
ND
NO

(5.0)
(2.5)
(5.0)
(2.5)
(5.0)
(2.5)
(2.5)

(2.5)
(5.0)
(2.5)
(2.5)
(2.5)
(2.5)
(5.0)
(2.5)

Aw NtmtrmUAcU IxtrmctmbUt

Benzokadd
Di-n-ButylphthaUle
Di-n-OctylphthaUte
bte(2-Ethylhcxyl)phthaUte
2-Mcthylphenol
4-Methylphcnol (p-oesol)
Phenol

51 J ND
ND
ND
ND
ND
ND
ND

(25)
U0>
(5.0)
(5.0)
(5.0)
(50)
(5.0)

ND (25)
ND (5.0)
ND (5.0)
ND D (5.0)
ND <5.0)
ND (5.0)
ND (50)

ND
ND
ND

61
ND
ND
ND

(25)
(5.0)
(5.0)
(5.0)
(5.0)
(50)
(5.0)

Notes:

for MDNR results (1967)
B Compound detected in laboratory

and/or field blank
J Analy..-:al value is approximate.

For 1990 Results (Lab qualifiers)
ND None detected at stated detection limits. Staled detection limits are values in parenthesis. These values

are PQLs except as otherwise noted by AAA for VOCs.
D The associated data value is estimated due to a variability among the field duplkdlc dald.
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TABLE!

ORGANIC CHEMICAL CONCENTRATIONS - LOWER AQUIFER
RASMUSSEN SITE

Wttt Nmm*
Sample Ho.

SP-MW-25D
SP-GW-21-1

4O3/K

SP-MW-2SD
SP-GW-2JA-1

4/23/85

SP-MW-2SD
SP-GW-2S-1

via/is

SP-MW-2SD
SP-CW-55-I

3/18/87

SP-MW-25D
SP-CW-55A-1

M8/S7

VolmtiU Otpmcf (VOCs)

Acetone
Benzene
2-Bubnone(MEK)
Chlorobenzera
Chloroethant
1,1-DktOonMtlttM

No compounds found No compounds found No compounds found No compounds found No compounds found

Tmv-U-Dkttirortfam

t Mrthjl 2-f minimi ftUMQ

Tahitae
1,1,1-TrichtaiOfthane
Trkhloroethent
Vinyl Chloride
Xytem (Total)'

SP-MW-2SD
W-10tJ90~WP-W9

ioni/90

ND
03)
ND
ND
ND
ND
ND

ND
ND
<MU
0.8
ND
ND
ND
NDR

AAA

(060)
(0.12)
(6-0)
(0.14)
(0.20)
(0.12)
(0.10)

(1-0)
(0-10)

(0.12)
(010)
(0.10)
(0.10)

Benzoicaad
Di-n-Bulyiphlhabte
Di-n-Octylphthalalt

2-Methylpheool
4-Methylphenol (p̂ nsol)
Phenol

Notes:

for MDNR naulls (1987)
B Compound detected in laboratory

and /or field blank
J Analytical value is approximate.

For 1990 Rffliltt (Lab qualifiers!
ND None detected at staled detection limits. Staled detection limib are values in parenthesis. These values

are PQLs except as othenvise noted by AAA for VOCs.
D The associated data value is estimated due lo a variability among the field duplicate data.
R The associated value is unusable.
U The parameter was analyzed but not detecled above the associated value. The asMXiated value

has been adjusted lo reflect possible laboratory conUminatioa
) Value is an estimate..
AAA Reported detection limit is method specified Method IX-lection Limit (Ml>l.) and does not represent

actual sample detection limit achieved fur analysis of the VOC sample.. The 1XJ1. will at a minimum be 5
limes this reported limit.

ND
ND
25
87

ND
ND
ND

(50)
(10)
(10)
(10)
(10)
(10)
(10)
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TABLE 3

INORGANICS ANALYTICAL DATA - UPPER AQUIFER
RASMUSSEN SITE

Well Nm*u
Simple No.
Stmpl* DmU

Detection
Pmnimtter

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercufy
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Umit
+

0.0078
0.0020
0.0020
0.010
04020
0.0050

1.0
.0.010
0010
0.020
0.040

1.0
0.010
0.0002
0.020
3.0

04025
0410
1.0

04025
0.020
0.020

Unit*

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

Tot-/

2.9
ND

0.014
0.058

ND
0.0055

120
0.010

ND
0.047

87
0.20

38
0.69
ND
ND
ND
ND
ND
5.1

ND
ND

16

SI3M9Q

RA-MW-18D
fMS-3
V31/90

RA-MW-18D (D*|»)
IMS-4
5/31/90

(0.015)

Dissolved

0 015 U
ND

0.0038
0.044*

ND
ND
91

ND
ND
ND
0.12'

0.0040*
31

0.49
ND
ND
ND
ND
ND
5.9
ND
ND
5.4

(0.0015)

Total

014 U
ND
ND

0.092
ND

0.014 '
100

0.013 •
ND

0.043 *
11

0.51
32

0.17
ND
ND
ND
ND
ND
8.2
ND
ND

45

(0.060)

Dissolved

0.018 U
ND
ND

0.081
ND
ND
99

ND
ND
ND

0.086*
0.0048 *

33
0.083

ND
ND
ND
ND
ND
73
ND
ND

13

Total

(0.0015)

0.14 U
ND
ND

0.086
ND

0.011 •
97

0.011 *
ND

0.035'
9.4

039
32

0.15
ND
ND
ND
ND
ND
7.9
ND
ND
32

(0.030)

Dissolved

ND
ND
ND

0.080
ND
ND
97

ND
ND
ND
ND

0.0097
32

0.082
ND
ND
ND
ND
ND
7.7
ND
ND

14

(0.0015)

Notes
+ Detection limits, when different, are shown in brackets to right of each column
ND None detected at stated Practical Quantttation Limits (PQU>. Values In parenthesis are PQLs.
* The analyte result to lets than five times the specified detection limit and therefore estimated.
U The parameter was analyzed but not detected above the associaled value. The associated value is the PQL and has been adjusted to reflect possible

laboratory contamination.
m Compound exceeded standard calibration range in the original analysts and was rerun with a dilution
G Reporting limit raised due to matrix interference

c
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TABLE 3

INORGANICS ANALYTICAL DATA - UPPER AQUIFER
RASMUSSEN SITE

Well Nmm*
Sample No.
$*mfl* Date

Detection
P»ramtettr

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Cakhun
Chroaituai
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel *
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Limit

00078
00020
0X1020
0.010
0.0020
0.0050

1.0
OOW
0410
0420
0.040

1.0
0.010
0.0002
0.020
3.0

0.0025
0.010
1.0

0.0025
0.020
0.020

Units

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L
mg/L
«g/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

RA-M W-22 DUP
tV-lOlMO-WP-ODS

10/10/90

Total Di**o/vc4

35
ND
0.25
035
ND

0.026 m
210

0.10
0045
0-032
313
12m

344
0.22
ND
0.10
ND
NDG
ND
ND
ND
ND
72.2

(0.10)
(0.050)
(0.050)

(0.00050)
(030)

(0.010)
<OK)>
(0.12)
(0.20)

(0.040)
(5.0)
(0.010)

(5.0)
(00050)
(0.010)

ND
ND
0.10
033
ND

0.0015
179
ND

0.012
ND
14.7
ND
33.6
0.12
ND
ND
ND
N D G
ND
ND
NDG
ND
13.9

RA-MW-2S
W-101090-WP-M1

10/10/90

Total

360
ND

0.0090
028

0.0023
0.060m

352
0.21

0.045
042
118

0.44
102
2*
ND

0.18
10.7
NDG
ND
63
NDG
0.12
30.8

Dissolved

(0.10)
(0.050)
(0.0050)

(0.00050)
(0.20)

(0.010)
(0.10)
(0050)
(0.20)

(0.040)
(5.0)
(0.010)

(5.0)
(0.010)
(0.010)

ND
ND
ND

0.053
ND

0.001
136
ND
ND
ND
ND
ND

34-3
0.031

ND
ND
ND
ND
ND
7.8

NDG
ND
4,1

(0.10)
(0.050)
(0.0050)

(0.00050)
(020)

(0.010)
(0.10)
(0.050)
(0.20)

(0.040)
(5.0)
(0.010)

(5.0)
(0.010)
(0.010)

w-

Total

147
ND

0.018
0.15
ND

0.023
333

0.14
0024
0.12
44.1
0.36m
82.7
11

ND
0.13
5.8
NDG
ND
ND
NDG

0.061
649

RA-MW-32
I01190-WP-006

Jfl/ll/90

Dissolved

(O.iO)
(0.050)
(0.0050)

(0.00050)
(OJ20)

(0.010)
<O.IO)
(0.050)
(0.20)

(0.040)
(5.0)
(0.010)

(5.0)
(0.010)
(0010)

ND
0.051

ND
0.066

ND
ND
220
ND
ND
ND
ND
ND
52.7
0.21
ND
ND
ND
ND
ND
ND
NDG
ND
9.7

(0.10)
(0.050)
(0.0050)

(0.00050)
(0.20)

(0.010)
(0.10)
(0.050)
(0.20)

(0.040)
(5.0)
(0.0050)

(5.0)
(0.010)
(0.010)

Notes
+ Detection limits, when different, are shown in brackets to right of each column
ND None detected at staled Practical Quantitation Limits (PQLs). Values in parenthesis are PQU.
* The analyle mult to less than five times the specified detection limit and therefore estimated.
U The parameter wa» analyzed but not detected above the associated value. The associated value is the PQL and has been adjusted to reflect possible

laboratory contamination.
m Compound exceeded standard calibration range in the original analysis and was rerun with a dilution
G Reporting limit raised due to matrix interference
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TABLE 3

INORGANICS ANALYTICAL DATA • UPPER AQUIFER
RASMUSSEN SITE

Wtll Nmmu
Sample No.
SamfU Datt

Detection
Parameter Limit

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nkkd
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

+
0.0078
00020
0.0020
0.010
0.0020
0.0050

1.0
0.010
0.010
0.020
0.040

1.0
0.010
0.0002
0-020
3.0

0.0025
0.010
1.0

0.0025
0.020
0.020

Units

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

R4-MW-34
W10109&WP 002

10/10190

Total Dittolved

1.8
ND
ND
0.28
ND

0.0022
163

0.028
ND

0.012
8.2

0.055
417
0.11
ND
ND
ND
NDG
ND
137
NDG
ND
79

(0.10)
(0.050)
(0.0050)

(0.00050)
(0.20)

(0.010)
(0.10)
(0-0050)
(050)

(0.040)
(5.0)
(0.010)

(5.0)
(0.010)
(0.010)
(0.020)

ND
ND
ND
027
ND

0.00060
155
ND
ND
ND
^7

ND
40.9

0.037
ND
ND
ND
NDG
ND
15.8
NDG
ND
2.9

(0.10)
(0.050)
(0.0050)

(0.00050)
(0.20)

(0.010)
(0.10)
(0.0050)
(0.20)

(0.040)
(5.0)
(0.010)

(5.0)
(0.010)
(0010)
(0.020)

Notes
+ Detection limits, when different, are shown in brackets to right of each column
ND None detected at staled Practical Quantitation Limits (PQLs). Values in parenthesis are PQLs.
* The anaryle result is less than five times the specified detection limit and therefore estimated.
U The parameter was analyzed but not detected above the associated value. The associated value is the PQL and has been adjusted to reflect possible

laboratory contamination.
m Compound exceeded standard calibration range in the original analysis and was rerun with a dilution
G Reporting limit raised due to matrix interference
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TABLE 3

INORGANICS ANALYTICAL DATA - UPPER AQUIFER
RASMUSSEN SITE

Well Nmmu
Semplf No.
Sample Date

Detection
Pammtttr

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Caldum
Chromium
Cobalt
Copper
Iran
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Limit

00078
00020
00020
0.010
00020
00050

141
O.OW
O.OW
0030
0.040

10
0010
00002
0.020
30,

00025
0010
10

00025
0.020
0.020

Unitt

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
•S/L
Mg/L
-S/L
-B/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

Tor*/

0.12 U
ND
ND
0.16
ND
ND
170
ND
ND
ND
40

0043
47

0.28
ND
ND
ND
ND
ND
50

ND
ND
52

SP-MW5D
IMS-*
5/31/tt

H-5
IMS-7
S/31/9Q

RA-MW-27
RAS-8
5/3J/90

(0.0030)

Dittolved

0.16 U
ND
NO
0.15
ND
ND

17
ND
ND
ND
11

0.0062*
46

0.28
ND
ND
ND
ND
ND
6.4
ND
ND
3.0

(0.0015)

Total

0.79
ND

0.002'
0.075

ND
ND
170

0.030'
ND

0.021
3.1

0.16
51

0.74
ND

0.035'
ND
ND
ND
62
ND
ND

23

(0-015)

Dissolved

0.015 U
ND
ND

0.067
ND
ND
160
ND
ND
ND
ND

0.0040*
50

0.68
ND
ND
ND
ND
ND
6.4
ND
ND
5.1

(00015)

Total

17
ND

0.042
0.20
ND

0.012
300

0.073
0.018
0.098

43
0.22

86
0.66
ND

0076
6.0
ND

0 013
72

ND
0.060'

36

(0.0080)

(0.015)

Dissolved

ND
ND
ND

0.048
ND
ND
220
ND
ND
ND
ND

0.0015 '
57

0.21
ND
ND
ND
ND
ND
72

ND
ND
6.1

(0.0015)

Notes
+ Detection limits, when different, are shown in brackets to right of each column
ND None detected at staled Practical Quantitation Limits (PQU). Value* in parenthesis are PQLs.
* The anah/le result is less than five times the specified detection limit and therefore estimated.
U The parameter was analyzed but not detected above the associated value. The associated value is the PQL and has been adjusted to reflect possible

laboratory contamination.
m Compound exceeded standard calibration range in the original analysis and was rerun with a dilution
G Reporting limit raised due to matrix interference
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TABLE3

INORGANICS ANALYTICAL DATA • UPPER AQUIFER
RASMUSSEN SITE

Wtll Nmmt JU-MW-17
IMS-10
6101190

JU-MW-54
JUS-12
6181/90

Detection
Pmrmmttfr Limit Unifj

ToUl

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromlwii
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

0.0076
04)020
0.0020
04)10
0.0020
0.0050

1.0
0.010
04)10
0.02L
0.040

141
0.010
04)002
04120
34)

04)025
04)10
14)

04)025
0400
04)20

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

0.76
ND
ND

0.075
ND

0.0095
100

04)30
ND
ND
23

024
30

04)50
ND
ND
ND
ND
ND
55

ND
ND
28

(0.030)

Dittoleel

078
ND
ND

0.059
ND
ND
100
ND
ND
ND

0.078
0.0038

29
0.034

ND
ND
ND
ND
ND
52

ND
ND
7.1

(0.0015)

Total

16
ND

0.068
1.4

ND
0.018

300
0.094
0.020
0.13

BO
0.42

84
1.4

ND
0.099

6.4
ND

0.015
12

ND
0.057

30

(0.010)

(0.060)

(0.025)

Dtttolved

0.039 U
ND

0.045
1.1

ND
ND
110
ND
ND
ND
6.9

0.0038*
44

0.049*
ND
ND
ND
ND
ND

14
ND
ND
22

(0.0080)

(00015)

w-

Total

3.1
ND
024
034
ND

0.024m
197

0.081
0039
0.028
29.0
lAm

333
02
ND

0.092
ND
NDG
ND
ND
ND
ND
59.8

RA-MW-22
101090-WP-QO4

10/10190

(0.10)
(0.050)
(0.050)

(0.00050)
(0.20)

(0.010)
(010)
(0.12)
(0.20)

(0.040)
(5.0)
(0.010)

(5.0)
(0.0050)
(0010)

Dissolved

ND
ND
an
033
ND

0.0014
181
ND

0.013
ND
152
ND
34.0
0.12
ND
ND
ND
ND
ND
ND
NDG
ND
14.0

(0.10)
(0.050)
(0.050)

(0.00050>
(0.20)

(0.010)
(0.10)
(0.12)
(0.20)

(0.040)
(5.0)
(0010)

(5.0)
(0.0050)
(0.010)

Notes
+ Detection Umits, when different, are shown in brackets to right of each column
ND None detected at stated Practical Quantttarion Limits (PQU). Value* in parenthesis are PQLs.
* The anah/le result b less than five times the specified detection limit and therefore estimated.
U The parameter was analyzed but not detected above the associated value. The associated value is the PQL and has been adjusted to reflect possible

laboratory contamination.
m Compound exceeded standard calibration range in the original analysis and was rerun with a dilution
G Reporting limit raised due to matrix interference
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Wttt Name
SmmpUNo.
StmfltDmtt i

Dtttctiom
Pmrmmtttr

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Caldura
Chromhim
Cobalt
Copper
to
Lead
UagnMiiMi
MM^MM*
Mtrcury
NkkfJ
PotaMium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Limit

0.0078
0.0020
0.0020
0.010
0.0020
0.0050
1.00
0010
0,010
O020
OMO

1-0
0010
00002
0020
3.0

0.0025
0-010
1.0

0.0025
0.020
0020

Unito

mg/L
mg/L
mg/L
mg/L
»g/L
mg/L
»g/L
mg/L
mg/L
•uj/L
•g/L
•C/L
•C/L
Mf/L
•C/L
»g/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

Tot«J

1.2
ND

0.026
027
ND
ND
84

ND
ND

0.031
U

0067
27

0.062
ND
ND
ND
ND
ND

19
ND
ND
17

RA-MW-42
IMS-1
5/30190

TABLE 4

INORGANICS ANALYTICAL DATA - LOWER AQUIFER
ft ASMUSSEN SITE

RA-MW-41
JUS-5
5/31/90

4X0030)

Dittolotd

0.016 U
ND

0.018
0.24
ND
ND
76

ND
ND
ND
036

O0030*
25

O017'
ND
ND
ND
ND
ND

20
ND
ND
2.1

(00015)

Total

0.91
ND

0.015
031
ND
ND
69

ND
ND
ND
3.0

0-023
22

0030
ND
ND
ND
ND
ND
23

ND
ND
7.1

(00015)

Dissolved

0.074 U
ND

0011
029
ND
ND
69

ND
ND
ND

0.058*
0.0050*

23
0.018*

ND
ND
ND
ND
ND
23

ND
ND
0.61

(0.0015)

RA-MW-47
RAS-9
5/31/90

0.067 U
ND
ND

0.019-
ND
ND
9.1
ND

0012 *
O53

16
0-015

ND
ND
ND
ND
ND
ND
ND
09
ND
ND
5.8

(0.0015)

Dissolved

0.18 U
ND
ND

0.016 '
ND
ND
7.6

ND
ND
ND
0.44

00038
16

ND
ND
ND
ND
ND
ND
9.4
ND
ND
0.14

(0.0015)

Note*
+ Detection limits, when different, are shown In brackets to the right of each column
ND None detected at stated Practical Quantttation Limits (PQLs). Values in parenthesis are PQLs.
* Est result lest than 5 time* detection limit.
U The parameter was analyzed but not detected above the associated value. The associated value is the PQL and has been adjusted to reflect possible

laboratory contamination.
m Compound exceeded standard calibration range in the original analysis and was rerun with a dilution.
G Reporting Until raised due to matrix interference.
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TABLE4

INORGANICS ANALYTICAL DATA - LOWER AQUIFER
RASMUSSEN SITE

WtUNmmf
$*mfit No.
Smmple D»tt

SP-MW-25D
\V-lffll9Q-WP-009

10/11/90

Detection Totml Di
Paramtttr

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Limit

0.0078
0.0020
0.0020
0010
00020
0.0050

100
0.010
aoio
0.020
0040

1.0
O010
0.0002
0.020
3.0

0.0025
0010
1.0

0.0025
0020
0.020

Umitt

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

033
ND
ND

0.046
ND

0.010
17.4

0027
ND

0.031
14.2
043m
16.8
0.13
ND
ND
ND
ND
ND
6.1
ND
ND
71.0

,

(0.10)
(0.050)
(0.0050)

(0.00050)
(0.20)

(0.010)
(0.10)
(0.050)
(0.20)

(0.040)
(5-0)
(0.0050)

(5.0)
(0.0050)
(0.010)

ND
ND
ND

aoi?
ND
ND
13J
ND
ND
ND
ND
ND
163
ND
ND
ND
ND
ND
ND
9.2
NDG
ND

0.068 U

(0.10)
(0.050)
(0.0050)

(0.00050)
(0.20)

(0.010)
(0.10)
(0.050)
(0.20)

(0.040)
(5.0)
(0.010)

i:>-0)
(0.0050)
(0.010)

Notes
+ Detection limits, when different, are shown in brackets to the right of each column
ND None detected at stated Practical Quanlitation Limits (PQLs). Value* in parenthesis are PQI-s.
* Est result less than 5 times detection limit
U The parameter was analyzed but not detected above the associated value. The associated value is the PQL and has been adjusted to reflect possible

laboratory contamination.
0 Compound exceeded standard calibration range In the original analysis and was rerun with a dilution.
G Reporting limit raised due to matrix interference.
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TABLE 5

GENERAL CHEMISTRY - UPPER AQUIFER
RASMUSSEN SITE

Well Name
Sample No.
Sample Date

Parameter

Alkalinity

Bicarbonate
Carbonate
Total Alkalinity

Other Parameters

BODS
Chemical Oxygen Demand
Specific conductance
pH
Total dissolved solids
Total organic carbon
Total suspended solids

Detection
Limit Unit

ID
IjO
ID

1.0
5.0
1.0

9.0
ID
3D

mg/L
mg/L
mg/L

mg/L
mg/L

umkos/cm
pH units

mg/L
mg/L
mg/L

81-8
RAS-2
5/30/90

370
ND
370

15
21
670
7.4
390
23

360

H

H

RA-MW-18D
IMS-3
5/31/90

370
ND
370

20
46
690
7.5
420
32
160

RA-MW-18D (Dup.)
IMS-4
5/31/90

H

H

390
ND
390

15
25
750
7.4
410
17
120

SP-MW-5D
IMS-6
5/31/90

H

H

560
ND
560

9
6.7 •

1100
6.9
710 H
11
20

81-5
IMS-7
5/31/90

590
ND
590

14
30

1100
7.0
700
22
80

Notes:
ND None detected at stated Practical Quantitation

Limits (PQLs). Values in parenthesis are PQLs.
* Estimated result less than 5 times detection limit
H The associated value is estimated due to holding

time exceedances and may indicate a low bias in
results.

NA Parameter not sampled.
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TABLE 5

GENERAL CHEMISTRY - UPPER AQUIFER
RASMUSSEN SITE

Well Name
Sample No.
Sample Date

Parameter

Alkalinity

Bicaibonate
Carbonate
Total Alkalinity

Other Parameters

BODS
Chemical Oxygen Demand
Specific conductance
pH
Total dissolved solids
Total organic carbon
Total suspended solids

Detection
Limit

1.0
U)
1.0

Unit

mg/L
mg/L
mg/L

1.0
5.0
ID

9.0
1.0
3D

mg/L
mg/L

umhos/cm
pH units

mg/L H
mg/L
mg/L

RA-MW-27
RAS-8
5/31/90

420
ND
420

15
32

1600
7.1

1200
11

1400

JM-MW-17
IMS-10
6/01/90

H

380
ND
380

17
60
620
7.4
430
16
130

RA-MW-54
RAS-12
6/01/90

H

H

440
ND
440

36
100
670
6.9
570
26

2100

RA-MW-22
W-101Q9Q-WP-004

10/10/90

RA-MW-22 DUP
W-101090-WP-005

10/10/90

H

H

780 j

57 J
160 J
NA
NA

690 J
83)

670 J

730 J

35)
100 J
NA
NA

950)
11)

450)

Notes:
ND None Jetected at stated Practical Quantisation

Limits (PQLs). Values in parenthesis are PQLs.
* Estimated result less than 5 times detection limit.
H The associated value is estimated due to holding

time exceedances and may indicate a low bias in
results.

NA Parameter not sampled,
j Value is an estimate.
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TABLES

GENERAL CHEMISTRY - UPPER AQUIFER
RASMUSSEN SITE

Well Name
Sample No.
Sample Date

Parameter

AOatUnity

Bicarbonate
Carbonate
Total Alkalinity

Offer Ammeters

BODS
Chemical Oxygen Demand
Specific conductance
pH
Total dissolved solids
Total organic carbon
Total suspended solids

RA-MW-28
W-101090-WP-001

10/10/90

RA-MW-32
W-101190-WP-006

10/11/90

RA-MW-34
W-101090-WP-002

10/10/90

Detection
Limit

IJO
14

Unit

mg/L
mg/L
mg/L

1.0
5.0
1.0

9.0
1.0
3.0

mg/L
mg/L

umhos/cm
pH units

mg/L
mg/L
mg/L

860 J

13J
12J
NA
NA
970 J
23J

3400 J

890 J

8J
110]
NA
NA

2100 J
13J

1400J

520|

6J
33 J
NA
NA
760 J
11J
300)

Notes:
ND None detected at stated Practkal Quantitation

Limits (PQLs). Values in parenthesis are PQLs.
* Estimated result less than 5 times detection limit.
H The associated value is estimated due to holding

time exceedances and may indicate a low bias in
results.

NA Parameter not sampled.
j Value is an estimate.



TABLE 6

GENERAL CHEMISTRY - LOWER AQUIFER
RASMUSSEN SITE

Well Name
Sample No.
Sample Date

Parameter

Alkalinity

Bicarbonate
Carbonate
Total Alkalinity

Other Parameters

BODS
Chemical Oxygen Demand
Specific conductance
PH
Total dissolved solids
Total organic carbon
Total suspended solids

Detection
Limit Unit

1.0
1.0
1.0

1.0
5.0
1.0

9.0
1.0
3.0

mg/L
mg/L
mg/L

mg/L
mg/L

umhos/cm
pH units

mg/L
mg/L
mg/L

RA-MVV-42
RAS-1
5/30/90

330
ND
330

15
ND
620
7.7
370
10
110

RA-MW-41
RAS-S
5/31/90

H

300
ND
300

12
8.7
580
7.6
340
8.4
40

H

RA-MW-47
RAS-9
5/31/90

84
10
94

24
60
190
9.2
100
19
30

SP-MW-25D
W-101190-WP-009

10/11/90

H

100 J

36J
81J
NA
NA

450 J
20 J

190J

Notes:
ND None detected at stated Practical Quantitation

Limits (PQLs). Values in parenthesis are PQLs.
* Est. *<esult less than 5 times detection limit.
H The associated value is estimated due to holding

time exceodunces and may indicate a low bias in
results.

NA Parameter not sampled.
J Value is an estimate.
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Ieco^^^**^ta^
A CORNING Company

RMUCRA
OCT 24 <,.-

October 23, 1990

Mr. David Dempsey :i
Conestoga-Rovers Associates
382 West County Road D ;.
St. Paul, MN 55112 :
Dear David: „ ;

Enclosed are the results of the analyses for Rasmussen (10/11/90).
This project was received at Ens«w(>: Irco Laboratory on October 11, 1990,
and was processed for a 14 day turnaround time.

This report is presented in thrtt sections. The first section consists
of the Sample Description Information page and Analytical Test Requests summary
The second section contains the analytical results and method references. The
third section briefly describes tht tlements of Enseco's quality assurance/
quality control (QA/QC) program and contains the QA/QC results. This letter
authorizes the release of the analytical results and should be considered an
integral part of this report.

Please refer to this project by the Enseco project number 007299 to
expedite any further discussions. I will be happy to address any questions or
concerns that you may have.

Sincerely,

CatfieT4**Jft Dahtrty
Program Administrator

End.

Enseco Incorporated
20) Alewifc Brook Parkway
Cambridge, MA 02138
617/661-MU 617/354-5258



:o
A Coming Comp«ny

October 23, 1990

Project Narrative

Client: Conestoqa-Rovers Associates
Project Name: 10/11/90
Erco Project No.: 007299

1. This project consists of the results for samples received at
Enseco - Erco Laboratory on October 11, 1990. Please see the sample
description information sheet for a list of samples.

2. Temperature of cooler upon receipt was 8.7 C.
Bottles were not broken in transit.
Bottles were properly labeled.
Samples agree with chain of custody.
Samples were properly preserved.

3. Samples 003 - 005 required additional dilutions for senlvolatlle
analysis due to high concentrations of unknowns.



c .f-.-*$Lg£•*-•;'. .'-'V :--'- •

'



ANALYTICAL RESULTS
1
1

The method number provided on each data report sheet refers to a
publication originating from a regulatory or standard-setting organization.
In general, the methods employed are those specified by the U.S. Environmental
Protection Agency and other state and federal agencies. In cases where an
approved regulatory method does not exist, a method developed by Enseco will
be employed to meet the specific needs of the client. The methods commonly
employed by Enseco are based on methods from the following references.

U.S. Environmental Protection Agency. 1983. Methods for chemical analysis
of water and wastes. EPA-600/4-79-020. Cincinnati, OH, March.

U.S. Environmental Protection Agency. 1984.
solid waste, physical/chemical methods.
Apr11.

Test methods for evaluating
(SW-846); Washington, D.C.

U.S. Environmental Protection Agency. 1986. Methods for determination of
organic compounds 1n finished drinking water and raw source water?
Cincinnati, OH, March.

"Guidelines Establishing Test Procedures for the Analysis of Pollutants Under
the Clean Water Act," 40 CFR, Part 136; Federal Register. Vol. 49.
No. 209.

American Public Health Association, American Water Works Association, Water
Pollution Control Federation. 1985. Standard methods for the
examination of water and wastewater, 16th edition.Washington, D.C.,
Apr11.

Current EPA Contract Laboratory Program (CLP) protocols for the analysis of
organic and Inorganic hazardous substances Including chlorinated dloxins and
furans.



,nseco
A Coming Company

SAMPLE DESCRIPTION INFORMATION
for

Conestoga-Rovers Associates

Lab ID

007299-
007299
007299-
007299-
007299
007299-
007299-
007299-
007299

0001-SA
0002-SA
0003-SA
0004-SA
0005-SA
0006-SA
0007-SA
0008-SA
0009-SA

Client ID

W-101090-WP-
W-101090-WP-
W-101090-WP-
W-101090-WP-
W-101090-WP
W-101090-WP-
W-101090-WP-
W-101090-WP-
W-101090-WP-

001
002
003
004
005
001-dissolved
002-dissolved
004-dissolved
005-dissolved

Sampled
Matrix

AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS

Date

10
10
10
10
10
10
10
10
10

OCT
OCT
OCT
OCT
OCT
OCT
OCT
OCT
OCT

90
90
90
90
90
90
90
90
90

Time
13:31
14:30
16:30
17:10
17:15
13:31
14:30
17:10
17:15

Received
Date

11
11
11
11
11
11
11
11
11

OCT
OCT
OCT
OCT
OCT
OCT
OCT
OCT
OCT

90
90
90
90
90
90
90
90
90



ANALYTICAL TEST REQUESTS
for

Conestoga-Rovers Associates

•^
A Coming Compjnv

Lab 10: Group
007299 Code

0001 - 0002, A
0004 - 0005

Analysis Description

Method 625 - TCL Semivolatile Organics
Prep - Method 625
TAL Total Metals

Prep - Total Metals, ICP
Arsenic, FAA (Total )
Prep - Total Metals, FAA
Lead, FAA (Total)
Mercury, CVAA (Total)
Prep - Mercury, CVAA
Selenium, FAA (Total )
Thallium, FAA (Total)

Cadmium, FAA (Total )

Custom
Test?

N
N

N
N
N
N
N
N
N
N
N

0006 - 0009 B TAL Dissolved Metals
Arsenic, FAA (Diss.} N
Lead, FAA (Diss.) N
Mercury, CVAA (Diss.) N
Selenium, FAA (Diss.) N
Thallium, FAA (Diss.) N

Cadmium, FAA (Diss.) N

0003 C Method 625 - TCL S^mivolatile Organics N
Prep - Method 625 N



TARGET COMPOUND LIST (TCL)
SEMIVOLATILE ORGANICS

Method 625
Client Name: Conestoga-Rovers Associates
Client 10: W-101090-WP-001
Lab ID: 007299-0001-SA Enseco ID: 2048565
Matrix: AQUEOUS Sampled: 10 OCT 90 Received: 11 OCT 90
Authorized: 11 OCT 90 Prepared: 16 OCT 90 Analyzed: 18 OCT 90

Reporting
Parameter Result Units Limit

Phenol ND ug/L 5.0
bis(2-Chloroethyl) ether ND ug/L 5.0
2-Chlorophenol ND ug/L 5.0
1.3-Dichlorobenzene ND ug/L 5.0
1.4-Dichlorobenzene ND ug/L 5.0
Benzyl alcohol ND ug/L 5.0
1,2-Dichlorobenzene ND ug/L 5.0
2-Methylphenol ND ug/L 5.0
bis(2-Chloroisopropyl)

ether ND ug/L 5.0
4-Methyl phenol ND ug/L 5.0
N-Nitroso-di-

n-propylamine 8.2 ug/L 5.0
Hexachloroethane - ND ug/L 5.0
Nitrobenzene ND ug/L 5.0
Isophorone ND ug/L 5.0
2-Nitrophenol ND ug/L 5.0
2,4-Dimethyl phenol ND ug/L 5.0
Benzoic acid ND ug/L 25
bis(2-Chloroethoxy)-

methane ND ug/L 5.0
2,4-Dichlorophenol ND ug/L 5.0
1,2,4-Trichlorobenzene ND ug/L 5.0
Naphthalene ND ug/L 5.0
4-Chloroaniline ND ug/L 5.0
Hexachlorobutadiene ND ug/L 5.0
4-Chloro-3-methylphenol ND ug/L 5.0
2-Methyl naphthalene ND ug/L 5.0
Hexachlorocyclopentadiene ND ug/L 5.0
2,4,6-Trichlorophenol ND ug/L 5.0
2,4,5-Trichlorophenol ND ug/L 25
2-Chloronaphthalene ND ug/L 5.0
2-Nitroaniline ND ug/L 25
Dimethyl phthalate ND ug/L 5.0
Acenaphthylene ND ug/L 5.0
3-Nitroaniline ND ug/L 25
Acenaphthene ND ug/L 5.0
2,4-Oinitrophenol ND ug/L 25
4-Nitrophenol ND ug/L 25
Dibenzofuran ND ug/L 5.0
2,4-Di ni trotoluene ND ug/L 5.0

(continued on following page)
ND - Not detected
NA - Not applicable

Reported By: Marbela Bazile Approved By: Kerylynn Hemmerle
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TARGET COMPOUND LIST (TCL)
SEMIVOLATILE ORGANICS (CONT

Method 625
• )

Client Name: Conestoga-Rovers Associates
Client ID: W-1Q1090-WP
Lab ID: 007299-0001
Matrix: AQUEOUS
Authorized: 11 OCT 90

Parameter

2,6-Dinitrotoluene
Diethyl phthalate
4-Chlorophenyl

phenyl ether
Fluorene
4-Nitroanil ine
4,6-Dinitro-

2-methyl phenol
N-Nitrosodiphenylamine
4-Bromophenyl

phenyl ether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Anthracene
Di-n-butyl phthalate
Fluoranthene
Pyrene
Butyl benzyl phthalate
3,3'-Oichlorobenzidine
Benzo(a)anthracene
bis(2-Ethylhexyl)

phthalate
Chrysene
Di-n-octyl phthalate
Benzofblfluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(l,2,3-cd)pyrene
Di benz( a, h) anthracene
Benzo(g,h, i )perylene
Nitrobenzene-d5
2-Fluorobiphenyl
Terphenyl *d!4
Phenol -d5
2-Fluorophenol
2,4,6-Tribromophenol

-001
-SA Enseco ID: 2048565

Sampled: 10 OCT 90
Prepared: 16 OCT 90

Result

ND
ND

ND
ND
ND

ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
NO
ND
ND

46
41
49
10
12
18

Units

ug/L
ug/L
ug/L
ug/L
ug/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
%
%
%
%%%

Received: 11
Analyzed: 18

Reporting
Limit

5.0
5.0

5.0
5.0
25

25
5.0

5.0
5.0

25
5.0
5.0
5.0:.o
5.0
5.0
10
5.0

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

_ _
--
- - -

--

OCT 90
OCT 90

&

&

nseco
A Coming Cumpjnv

Note Surrogate recovery is outside of control limits.

ND = Not detected
NA = Not appl icable
Reported By: Marbela Bazile Approved By: Kerylynn Memmerle



TARGET COMPOUND
SEMIVOLATILE

Method
Client Name: Conestoga-Rovers Associates
Client ID: W-101090-WP-Q02
Lab ID: 007299-0002-SA Enseco ID:
Matrix: AQUEOUS Sampled:
Authorized: 11 OCT 90 Prepared:

LIST (
ORGANIC
625

2048566
10 OCT
16 OCT

Parameter Result

Phenol
bis(2-Chloroethyl } ether
2-Chlorophenol
1,3-Dichlorobenzene
1 ,4-Dichlorobenzene
Benzyl alcohol
1,2-Dichlorobenzene
2-Methylphenol
bis(2-Chloroisopropyl )

ether
4-Methylphenol
N-Nitroso-di-

n-propylamine
Hexachloroethane
Nitrobenzene
Isophorone
2-Nitrophenol
2,4-Dimethylphenol
Benzoic acid
bis(2-Chloroethoxy)-

methane
2,4-Dichlorophenol
1,2,4-Trichlorobenzene
Naphthalene
4-Chloroanil ine
Hexachlorobutadiene
4 -Chloro -3 -methyl phenol
2 -Methyl naphthalene
Hexachlorocyclopentadiene
2,4,6-Trichlorophenol
2,4,5-Trichlorophenol
2-Chloronaphthalene
2-Nitroaniline
Dimethyl phthalate
Acenaphthylene
3-Nitroanil ine
Acenaphthene
2,4-Dinitrophenol
4-Nitrophenol
Oibenzofuran
2,4-Dini trotoluene

(continued on fol
ND = Not detected
NA = Not appl icable

ND
ND
ND
ND
ND
ND
ND
ND

ND
ND

ND
ND
ND
ND
NO
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

lowing

TCL)
S

90
90

Units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/Lug/L
ug/L

page)

Ênseco
A Coming Compan

Received: n OCT 90
Analyzed: is OCT 90

Reporting
Limit

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

5.0
5.0

5.0
5.0
5.0
5.0
5.0
5.0

25

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
25
5.0

25
5.0
5.0
25
5.0

25
25
5.0
5.0

Reported By: Marbela Bazile Approved By: Kerylynn Hemmerle



TARGET COMPOUND
— —— —— — ——— — —— — " — — — — ——— ̂—— —— — - ————— -^—,f-l

LIST (TCL)
SEMIVOLATILE ORGANICS (CONT

Method

Client Name: Conestoga-Rovers Associates
Client ID: W-101090-WP-002
Lab ID: 007299-0002-SA Enseco ID:
Matrix: AQUEOUS Sampled:
Authorized: 11 OCT 90 Prepared:

625

2048566
10 OCT 90
16 OCT 90

Parameter Result

2,6-Dinitrotoluene
Oiethyl phthalate
4-Chlorophenyl

phenyl ether
Fluorene
4-Nitroanil ine
4,6-Dinitro-

2-methylphenol
N-Nitrosodiphenylamine
4-Bromophenyl

phenyl ether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Anthracene
Di-n-butyl phthalate
Fluorantnene
Pyrene
Butyl benzyl phthalate
3,3'-Oichlorobenzidine
Be'.zo(a)anthracene
b^s(2-Ethylhexyl)

phthalate
Chrysene
Di -n-octyl phthalate
Benzo(b fluoranthene
Benzojk fluoranthene
Benzo(a pyrene
Indeno(l, 2 »3-cd) pyrene
D ibenzj a, h) anthracene
Benzo(g,n, i Jperylene

Nitrobenzene-d5
2-Fluorobiphenyl
Terphenyl -d!4
Phenol -d5
2-Fluorophenol
2,4,6-Tribromophenol

ND
ND

ND
ND
ND

ND
NO

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

13
ND
ND
ND
ND
ND
ND
ND
ND

42
37
47
16
25
43

•)

Units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/Lug/L
ug/Lug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/Lug/L
ug/L
ug/Lug/Lug/L
ug/L
ug/L
%
%
%
%%
%

Received: 11
Analyzed: 18

Reporting
Limit

5.0
5.0

5.0
5.0

25

25
5..

5.0
5.0
25
5.0
5.0
5.0
5.0
5.0
5.0
10
5.0

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

_ _

--

OCT 90
OCT 90

&

^Enseco
A Coming Comp»nv

Note & : Surrogate recovery is outside of control limits.

ND « Not detected
NA - Not applicable
Reported By: Marbe'a Bazile Approved By: Kerylynn Hemmerle



TARGET COMPOUND
SEMIVOLATILE

Method
Client Name: Conestoga-Rovers Associates
Client ID: W-101090-WP-003
Lab ID: 007299-0003-SA Enseco ID:
Matrix: AQUEOUS Sampled:
Authorized: 11 OCT 90 Prepared:

LIST (TCL)
~ ——— ——————— «

w

ORGAN I CS
625

2048567
10 OCT
16 OCT

Parameter Result
Phenol
bis(2-Ch1oroethyl ) ether
2-Chlorophenol
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Benzyl alcohol
1,2-Dichlorobenzene
2-Methylphenol
bis(2-Chloroisopropyl )

ether
4-Methylphenol
N-Nitroso-di-

n-propylamine
Hexachloroethane
Nitrobenzene
Isophorone
2-Nitrophenol
2,4-Dimethylphenol
Benzoic acid
bis(2-Chloroethoxy)-

methane
2,4-Dichlorophenol
1,2,4-Trichlorobenzene
Naphthalene
4-Chloroanil ine
Hexachlorobutadiene
4 -Chloro- 3 -methyl phenol
2 -Methyl naphthalene
Hexachlorocyclopentadiene
2,4,6-Trichlorophenol
2,4,5-Trichlorophenol
2-Chloronaphthalene
2-Nitroanil ine
Dimethyl phthalate
Acenaphthylene
3-Ni troanil ine
Acenaphthene
2,4-Dinitrophenol
4-Nitrophenol
Dibenzofuran
2,4-Dinitrotoluene

(continued on fol
NO = Not detected
NA - Not appl icable

ND
ND
ND
ND
ND
ND
ND
ND

ND
ND

ND
ND
ND
ND
NO
ND
ND

ND
ND
ND
ND
NO
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

lowing

90
90

Units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

page)

Received: 11 OCT 90
Analyzed: 18 OCT 90

Reporting
Limit

26
26
26
26
26
26
26
26

26
26

26
26
26
26
26
26
130

26
26
26
26
26
26
26
26
26
26
130
26
130
26
26
130
26
130
130
26
26

Reported By: Marbela Bazile Approved By: Kerylynn Hemmerle



TARGET COMPOUND LIST (TCL) "

Client Name: Conestoga-

SEMIVOLATILE ORGANICS (CONT
Method 625

Rovers Associates

-}

Client ID: W-101090-WP-003
Lab ID: 007299-0003-SA Enseco ID: 2048567
Matrix: AQUEOUS
Authorized: 11 OCT 90

Parameter
2,6-Dinitrotoluene
Diethyl phthalate
4-Chlorophenyl

phenyl ether
Fluorene
4-Nitroanil ine
4,6-Oinitro-

2-methylphenol
N-Nitrosodi phenyl ami ne
4-Bromophenyl

phenyl ether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Anthracene
Oi -n-butyl phthalate
Fluorantnene
Pyrene
Butyl benzyl phthalate
3,3'-Dichlorobenzidine
Benzo(a)r.nthracene
bis(2-Et lylhexyl)

pht'ialate
Chryse ie
Di-n-octyl phthalate
Benzofbjfluoranthene
Benzo(k)fluoranthene
Benzojajpyrene
Indeno(l , 2,3-cd)pyrene
D i benz( a, hj anthracene
Benzo(g,h,i Jperylene

Nitrobenzene-d5
2-Fluorobiphenyl
Terphenyl -d!4
Phenol -d5
2-Fluorophenol
2,4,6-Tribromophenol

Sampled: 10 OCT 90
Prepared: 16 OCT 90

Result
ND
NO

ND
ND
ND

NO
ND

ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND

ND
ND
ND
ND
NO
ND
ND
ND
ND

47
43
50
20
24
43

Units

ug/L
ug/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/Lug/L
ug/L
ug/Lug/Lug/Lug/Lug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/Lug/L
ug/L
ug/L
ug/L
ug/L
%
%
%
%
%
%

Received: 11 OCT 90
Analyzed: 18 OCT 90

Reporting
Limit

26
26

26
26
130
130
26

26
26
130
26
26
26
26
26
26
52
26

26
26
26
26
26
26
26
26
26
, _
--
*-
-.
--

nseco
A Coming Companv

ND = Not detected
NA = Not applicable

Reported By: Marbela Bazile Approved By: Kerylynn Hemmerle



TARGET COMPOUND LIST [TCL)
SEMIVOLATILE ORGANICS

Method 625

^Enseco
A Coming Compjnv

Client Name:
Client ID:
Lab ID:
Matrix:
Authorized:

Parameter

Conestoga-Rovers Associates
W-101090-WP-004
007299-0004-SA Enseco ID
AQUEOUS Sampled

2048568
10 OCT 90

11 OCT 90

Phenol
bis(2-Chloroethyl) ether
2-Chlorophenol
1.3-Dichlorobenzene
1.4-Dichlorobenzene
Benzyl alcohol
1,2-Dichlorobenzene
2-Methylphenol
bis(2-Chloroisopropyl}

ether
4-Methylphenol
N-Nitroso-di-

n-propylamine
Hexachloroethane
Nitrobenzene
Isophorone
2-Nitrophenol
2,4-Dimethylphenol
Benzoic acid
bis{2-Chloroethoxy)-

methane
2,4-Dichlorophenol
1,2,4-Trichlorobenzene
Naphthalene
4-Chloroaniline
Hexachlorobutadiene
4-Chloro-3-methyl phenol
2-Methyl naphthalene
Hexachlorocyclopentadiene
2,4,6-Trichlorophenol
2,4,5-Trichlorophenol
2-Chloronaphthalene
2-Nitroaniline
Dimethyl phthalate
Acenaphthylene
3-Nitroaniline
Acenaphthene
2,4-Dinitrophenol
4-Nitrophenol
Dibenzofuran
2,4-Dinitrotoluene

Prepared: 16 OCT 90

Result

ND
ND
NO
ND
ND
ND
NO
67

ND
ND

ND
ND
ND
ND
ND
50
ND

ND
NO
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND

Received:
Analyzed:

11
19

OCT
OCT

90
90

Units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Reporting
Limit

50
50
50
50
50
50
50
50

50
50

50
50
50
50
50
50
250

50
50
50
50
50
50
50
50
50
50
250
50
250
50
50
250
50
250
250
50
50

ND =
NA =

Not
Not

detected
applicable

(continued on following page)

Reported By: Marbela Bazile Approved By: Kerylynn Hemmerle



TARGET COMPOUND LIST (TCL) -
SEMIVOLATILE ORGANICS (CONT

Method 625 -)

Client Name: Conestoga-Rovers Associates
Client ID: W-101090-WP
Lab ID: 007299-0004
Matrix: AQUEOUS
Authorized: 11 OCT 90

Parameter

2,6-Dinitrotoluene
Diethyl phthalate
4-Chlorophenyl

phenyl ether
Fluorene
4-Nitroanil ine
4,6-Dinitro-

2-methylphenol
N-Nitrosodi phenyl ami ne
4-Bromophenyl

phenyl ether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Anthracene
Di-n-butyl phthalate
Fluorantnene
Pyrene
Butyl benzyl phthalate
3,3' -Dichlorobenzidine
Benzo(a)anthracene
bis(2-Ethylhexyl)

phthalate
Chrysene
Oi-n-octyl phthalate
Benzo(b|fluoranthene
Benzo(k)f luoranthene
Benzo(a)pyrene
Indeno(l,2,3-cd)pyrene
Di benz ( a, h) anthracene
Benzo(g,h, i Jperylene

Nitrobenzene-d5
2-Fluorobiphenyl
Terphenyl-dl4
Phenol -d5
2-Fluorophenol
2,4,6-Tribromophenol

-004
-SA Enseco ID: 2048568

Sampled: 10 OCT 90
Prepared: 16 OCT 90

Result

ND
ND

ND
ND
ND

NO
11

ND
ND
ND
ND
ND
NO
ND
ND
NO
NO
ND

ND
ND
ND
ND
ND
ND
ND
NO
ND

55
49
57
21
18
46

Units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
%
%
%
%
%
%

Received: 11 OCT
Analyzed: 19 OCT

Reporting
Limit

50
50

50
50
250

250
0.0

50
50
250
50
50
50
50
50
50
100
50

50
50
50
50
50
50
50
50
50
..

--

90
90

&

A Coming Lij

Note & : Surrogate recovery is outside of control limits.

NO - Not detected
NA = Not applicable

Reported By: Marbela Bazile Approved By: Kerylynn Hemmerle



TARGET COMPOUND
SEMIVOLATILE

Method
Client Name: Conestoga-Rovers Associates
Client ID: W-101090-WP-005
Lab ID: 007299-0005-SA Enseco ID:
Matrix: AQUEOUS Sampled:
Authorized: 11 OCT 90 Prepared:

LIST (TCL)
——————— — —— ̂«•w

ORGANICS
625

2048569
10 OCT
16 OCT

Parameter Result

Phenol
bis(2-Chloroethyl) ether
2-Chlorophenol
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Benzyl alcohol
1,2-Dichlorobenzene
2-Methylphenol
bis(2-Chloroisopropyl )

ether
4-Methylphenol
N-Nitroso-di-

n-propylamine
Hexachl oroethane
Nitrobenzene
Isophorone
2-Nitrophenol
2,4-Dimethylphenol
Benzoic acid
bis(2-Chloroethoxy) -

methane
2,4-Dichlorophenol
1 ,2,4-Trichlorobenzene
Naphthalene
4-Chloroaniline
Hexachlorobutadiene
4 -Chloro- 3 -methyl phenol
2-Methvlnaphthalene
Hexachl orocycl open tad iene
2,4,6-Trichlorophenol
2,4,5-Trichlorophenol
2-Chloronaphthalene
2-Nitroani line
Dimethyl phthalate
Acenaphthyl ene
3-Nitroanil ine
Acenaphthene
2,4-Dinitrophenol
4-Nitrophenol
Dibenzofuran
2,4-Dinitrotoluene

(continued on fol
ND - Not detected
NA = Not applicable

ND
ND
ND
ND
ND
ND
ND
85

ND
ND

ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

lowing

90
90

Units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug/L
ug/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/Lug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

page)

Received: 11 OCT 90
Analyzed: 19 OCT 90

Reporting
Limit

60
60
60
60
60
60
60
60

60
60

60
60
60
60
60
60
300

60
60
60
60
60
60
60
60
60
60
300
60
300
60
60
300
60
300
300
60
60

Reported By: Marbela Bazile Approved By: Kerylynn Hemmerle



—•—————————————————————————————————^l#Enspco
TARGET COMPOUND LIST (TCL) -'*<££<*£

SEMIVOLATILE ORGANICS (CONT.)
Method 625

Client Name: Conestoga-Rovers Associates
Client ID: W-101090-WP-005
Lab ID: 007299-0005-SA Enseco ID: 2048569
Matrix: AQUEOUS Sampled: 10 OCT 90 Received: 11 OCT 90
Authorized: 11 OCT 90 Prepared: 16 OCT 90 Analyzed: 19 OCT 90

Reporting
Parameter Result Units Limit
2,6-Dinitrotoluene ND ug/L 60
Diethyl phthalate ND ug/L 60
4-Chlorophenyl

phenyl ether ND ug/L 60
Fluorene ND ug/L 60
4-Nitroaniline ND ug/L 300
4,6-Dinitro-

2-methyl phenol ND ug/L 300
N-Nitrosodiphenylamine ND ug/L 60
4-Bromophenyl

phenyl ether NO ug/L 60
Hexachlorobenzene ND ug/L 60
Pentachlorophenol ND ug/L 300
Phenanthrene % ND ug/L 60
Anthracene * ND ug/L 60
Di-n-butyl phthalate ND ug/L 60
FT uoranthene ND ug/L 60
Pyrene ND ug/L 60
Butyl benzyl phthalate NO ug/L 60
3,3'-Dichlorobenzidine ND ug/L 120
Benzo(a)anthracene ND uq/L 60
bis(2-Ethylhexyl)

phthalate ND ug/L 60
Chrysene ND ug/L 60
Di-n-octyl phthalate ND ug/L 60
Benzotbjfluoranthene ND ug/L 60
Benzo(k)fluoranthene ND ug/L 60
Benzo(a)pyrene NO ug/L 60
Indeno(l,2,3-cd}pyrene NO ug/L 60
Dibenz(a,h)anthracene ND ug/L 60
Benzo(g,h,i)perylene ND ug/L 60

Nitrobenzene-d5 61 %
2-Fluorobiphenyl 59 %
Terphenyl-d!4 60 %
Phenol-d5 25 %
2-Fluorophenol 32 %
2,4,6-Tribromophenol 54 %

NO - Not detected
NA - Not applicable

Reported By: Marbela Bazile Approved By: Kerylynn Hemmerle



METALS

Client Name:
Client ID:
Lab ID:
Matrix:
Authorized:

Conestoga-Rovers Associates

Ênseco
* CO******G Cofft̂ -.

W-101090-WP-001
007299-0001-
AQUEOUS
11 OCT 90

SA Enseco ID
Sampled
Prepared

: 2048565
: 10
: See

OCT 90
Below

Reporting
Parameter
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thall ium
Vanadium
Zinc

Resul

36.
NO
0.
0.
0.
0.

352
0.
0.
0.

118
0.

102
2.

NO
0.
10.
ND
ND
6.

ND
0.
30.

t

0

0090
28
0023
060

21
045
22
44

6

18
7

3

12
8

Units
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

Limit

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
5.
0.
0.
5.
0.
0.
0.

10
050
0050
010
0020
00050
20
010
010
010
10
050
20
010
00020
040
0
010
010
0
010
010
020

Received:
Analyzed:

Analytical
Method

200.
200.
206.
200.
200.
213.
200.
200.
200.
200.
200.
239.
200.
200.
245.
200.
200.
270.
200.
200.
279.
200.
200.

7
7
2
7
7
2
7
7
7
7
7
2
7
7
1
7
7
2
7
7
2
7
7

11 OCT 90
See Below
Prepared

Date

12 OCT
12 OCT
12 OCT
12 OCT
12 OCT
12 OCT
12 OCT
12 OCT
12 OCT
12 OCT
12 OCT
12 OCT
12 OCT
12 OCT
12 OCT
12 OCT
12 OCT
12 OCT
12 OCT
12 OCT
12 OCT
12 OCT
12 OCT

Analyzed
Date

90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90

15
15
15
15
15
15
15
15
15
15
15
15
15
15
16
15
15
16
15
15
15
15
15

OCT 90
OCT 90
OCT 90
OCT 90
OCT 90
OCT 90 m
OCT 90
OCT 90
OCT 90
OCT 90
OCT 90
OCT 90
OCT 90
OCT 90
OCT 90
OCT 90
OCT 90
OCT 90 G
OCT 90
OCT 90
OCT 90 G
OCT 90
OCT 90

Note m : Compound exceeded standard calibration range in the original
analysis and was rerun with a dilution.

Note G : Reporting limit raised due to matrix interference.
ND = Not detected
NA =• Not applicable

Reported By: Tony Noce Approved By: Vaughn Pusey



METALS

Client Name:
Client ID:
Lab ID:
Matrix:
Authorized:

Conestoga-Rovers
W-101090-WP-002
007299-0002-SA
AQUEOUS
11 OCT 90

Associates

Enseco ID:
Sampled:
Prepared:

2048566
10 OCT 90
See Below

Received: 11 OCT 90
Analyzed: See Below

Ênseco,

Parameter
Aluminum
Antimony
Arsenic
Barium
Beryl 1ium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Result Units
1.8

NO
NO

0.28
NO
0.0022

163
0.028

NO
0.012
8.2
0.055

41.7
0.11

NO
NO
ND
ND
ND
13.7
ND
ND

7.9

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
rog/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/t.

Reporting Analytical
Limit Method
0.10
0.050
0.0050
0.010
0.0020
0.00050
0.20
0.010
0.010
0.010
0.10
0.0050
0.20
0.010
0.00020
0.040
5.0
0.010
0.010
5.0
0.010
0.010
0.020

239,
200
200

200.
200,
206,
200,
200
213.2
200.7
200.7
200.7
200.7
200.7

245.1
200.7
200.7
270.2
200.7
200.7
279.2
200.7
200.7

Prepared Analyzed
Date Date

12 OCT 90
12 OCT 90
12 OCT 90
12 OCT 90
12 OCT 90
12 OCT 90
12 OCT 90
12 OCT 90
12 OCT 90
12 OCT 90
12 OCT 90
12 OCT 90
12 OCT 90
12 OCT 90
12 OCT 90
12 OCT 90
12 OCT 90
12 OCT 90
12 OCT 90
12 OCT 90
12 OCT 90
12 OCT 90
12 OCT 90

15 OCT
15 OCT
15 OCT
15 OCT
15 OCT
15 OCT
15 OCT
15 OCT
15 OCT
15 OCT
15 OCT
15 OCT
15 OCT
15 OCT
16 OCT
15 OCT
15 OCT
16 OCT
15 OCT
15 OCT
15 OCT
15 OCT
15 OCT

90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90 G
90
90
90 G
90
90

Note G : Reporting limit raised due to matrix interference.
ND = Not detected
NA > Not applicable
Reported By: Tony Noce Approved By: Vaughn Pusey



METALS ĥnsecorl L 1 H L J * COHMMC co-w,

Client Name:
Client ID:
Lab ID:
Matrix:
Authorized:

Parameter

Aluminum
Antimony
Arsenic
Barium
Beryl 1 ium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thall ium
Vanadium
Zinc

Conestoga-Rovers
W-101090-WP-004
007299-0004-SA
AQUEOUS
11 OCT 90

Result

3.1
ND
0.24
0.34

ND
0.024

197
0.081
0.039
0.028

29.0
1.0

33.3
0.20

ND
0.092

ND
ND
ND
ND
ND
ND
59.8

Associates
Enseco ID

Sampled
Prepared

Units
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

: 2048568
: 10 OCT 90 Received:
: See Below Analyzed:

Reporting Analytical
Limit Method
0.10 200.7
0.050 200.7
0.050 206.2
0.010 200.7
0.0020 200.7
0.00050 213.2
0.20 200.7
0.010 200.7
0.010 200.7
0.010 200.7
0.10 200.7
0.12 239.2
0.20 200.7
0.010 200.7
0.00020 245.1
0.040 200.7
5.0 200.7
0.010 270.2
0.010 200.7
5.0 200.7
0.0050 279.2
0.010 200.7
0.020 200.7

: 11 OCT 90
: See Below

Prepared Analyzed
Date Date

12 OCT 90 15 OCT 90
12 OCT 90 15 OCT 90
12 OCT 90 15 OCT 90
12 OCT 90 15 OCT 90
12 OCT 90 15 OCT 90
12 OCT 90 15 OCT 90 m
12 OCT 90 15 OCT 90
12 OCT 90 15 OCT 90
12 OCT 90 15 OCT 90
12 OCT 90 15 OCT 90
12 OCT 90 15 OCT 90
12 OCT 90 15 OCT 90 m
12 OCT 90 15 OCT 90
12 OCT 90 15 OCT 90
12 OCT 90 16 OCT 90
12 OCT 90 15 OCT 90
12 OCT 90 15 OCT 90
12 OCT 90 16 OCT 90 G
12 OCT 90 15 OCT 90
12 OCT 90 15 OCT 90
12 OCT 90 15 OCT 90
12 OCT 90 15 OCT 90
12 OCT 90 15 OCT 90

Note m : Compound exceeded standard calibration range in the original
analysis and was rerun with a dilution.

Note G : Reporting limit raised due to matrix interference.

ND = Not detected
NA = Not applicable

Reported By: Tony Noce Approved By: Vaughn Pusey



METALS Ênseco

Client Name
Client ID:
Lab ID:
Matrix:
Authorized:

Parameter
Aluminum
Antimony
Arsenic
Barium
Beryl!ium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nicke!
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Conestoqa-Rovers Associates
W-101090-WP-005
007299-0005-SA Enseco ID: 2048569
AQUEOUS Sampled: 10 OCT 90
11 OCT 90 Prepared: See Below

Received: 11 OCT 90
Analyzed: See Below

Result Units
3.5

NO
0.25
0.35

ND
0.026

310
0.10
0.045
0.032

31.3
1.2

34.8
0.22

ND
0.10

ND
ND
ND
ND
ND
ND
72.2

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

Reporting Analytical
Limit Method

0.10
0.050
0.050
0.010
0.0020
0.00050
0.20
0.010
0.010
0.010
0.10
0.12
0.20
0.010
0.00020
0.040
5.0
0.010
0.010
5.0
0.0050
0.010
0.020

200.7
200.7
206.2
200
200
213
200
200
200.7
200.7
200.7
239.2
200.7
200.7
245.1
200.7
200.7
270.2
200.7
200.7
279.2
200.7

Prepared Analyzed
• Date Date

200.7

12 OCT 90
12 OCT 90
12 OCT 90
12 OCT 90
12 OCT 90
12 OCT 90
12 OCT 90
12 OCT 90
12 OCT 90
12 OCT 90
12 OCT 90
12 OCT 90
12 OCT 90
12 OCT 90
12 OCT 90
12 OCT 90
12 OCT 90
12 OCT 90
12 OCT 90
12 OCT 90
12 OCT 90
12 OCT 90
12 OCT 90

15 OCT 90
15 OCT 90
15 OCT 90
15 OCT 90
15 OCT 90
15 OCT 90 m
15 OCT 90
15 OCT 90
15 OCT 90
15 OCT 90
15 OCT 90
15 OCT 90 m
15 OCT 90
15 OCT 90
16 OCT 90
15 OCT 90
15 OCT 90
16 OCT 90 G
15 OCT 90
15 OCT 90
15 OCT 90
15 OCT 90
15 OCT 90

Note m : Compound exceeded standard calibration range in the original
analysis and was rerun with a dilution.

Note G : Reporting limit raisea due to matrix interference.

ND - Not detected
NA * Not applicable
Reported By: Tony Noce Approved By: Vaugnn Pusey



Client Name
Client 10:
Lab ID:
Matrix:
Authorized:

Parameter

Aluminum
Antimony
Arsenic
Barium
Beryl 1 ium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thai! ium
Vanadium
Zinc

: Conestoqa-Rovers

METALS
(DISSOLVED)

Associates

-'̂ hnseco
* CQ*"̂ «vCi Z^^tf

W-101090-WP-001 -dissolved
007299-0006-SA
AQUEOUS
11 OCT 90

Result

NO
ND
NO
0.053
NO
0.0010

136
ND
ND
ND
ND
ND
34.3
0.031

ND
ND
ND
NO
ND
7.8

NO
ND
4.1

Enseco ID
Samp! ed
Prepared

Units

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L-
mg/L
mg/L
mg/L
mg/L

: 2048570
: 10 OCT 90 Received:
: See Below Analyzed:

Reporting Analytical
Limit Method
0.10 200.7
0.050 200.7
0.0050 206.2
0.010 200.7
0.0020 200.7
0.00050 213.2
0.20 200.7
0.010 200.7
0.010 200.7
0.010 200.7
0.10 200.7
0.0050 239.2
0.20 200.7
0.010 200.7
0.00020 245.1
0.040 200.7
5.0 200.7
0.0050 270.2
0.010 200.7
5.0 200.7
0.010 279.2
0.010 200.7
0.020 200.7

11 OCT 90
See Below

Prepared
Date

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Analyzed
Date

15 OCT 90
15 OCT 90
15 OCT 90
15 OCT 90
15 OCT 90
15 OCT 90
15 OCT 90
15 OCT 90
15 OCT 90
15 OCT 90
15 OCT 90
15 OCT 90
15 OCT 90
15 OCT 90
16 OCT 90
15 OCT 90
15 OCT 90
15 OCT 90
15 OCT 90
15 OCT 90
15 OCT 90 G
15 OCT 90
15 OCT 90

Note G : Reporting limit raised due to matrix interference.

ND - Not detected
NA - Not applicable

Reported By: Tony Noce' Approved By: Vaughn Pusey



METALS
(DISSOLVED)

Client Name:
Client ID:
Lab ID:
Matrix:
Authorized:

Parameter
Aluminum
Antimony
Arsenic
Barium
Beryl!ium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Conestoga-Rovers Associates
W-101090-WP-002-dissolved
007299-0007-SA Enseco ID
AQUEOUS Sampled

2048571
10 OCT 90

11 OCT 90 Prepared: See Below
Received: 11 OCT 90
Analyzed: See Below

Result Units
Reporting Analytical

Limit Method
Prepared Analyzed

Date Date

NO
ND
NO

0.27
ND

0.00060
155

ND
ND
ND

2 .7
ND
40.9

0.037
NO
ND
ND
ND
ND
15.'8
ND
ND

2.9

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

0.10
0.050
0.0050
0.010
0.0020
0.00050
0.20
0.010
0.010
0.010
0.10
0.0050
0.20
0.010
0.00020
0.040
5.0
0.010
0.010
5.0
0.010
0.010
0.020

200.7
200.7
206.2
200.7
200.7
213.2
200.7
200.7
200.7
200.7

200,
200.
270
200,
200,
279
200

200.7
239.2
200.7
200.7
245.1

200.7

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

15 OCT
15 OCT
15 OCT
15 OCT
15 OCT
15 OCT
15 OCT
15 OCT
15 OCT
15 OCT
15 OCT
15 OCT
15 OCT
15 OCT
16 OCT
15 OCT
15 OCT
15 OCT
15 OCT
15 OCT
15 OCT
15 OCT
15 OCT

90
90
90
90
90
90
90
90
90
90
90 _
90
90
90
90
90
90
90 G
90
90
90'G
90
90

Note G : Reporting limit raised due to matrix interference.

NO « Not detected
NA = Not applicable

Reported By: Tony Noce Approved By: Vaughn Pusey



Client Name
Client ID:
Lab ID:
Matrix:
Authorized:

METALS T̂liSS
(DISSOLVED)

: Conestoga-Rovers Associates
W-101090-WP-004-disso1ved
007299-0008-SA
AQUEOUS
11 OCT 90

Enseco ID
Sampled
Prepared

: 2048572
: 10
: See

OCT 90
Below

Reporting
Parameter
Aluminum
Antimony
Arsenic
Barium
Beryl! ium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thai 1 ium
Vanadium
Zinc

Resul

ND
NO
0.
0.

ND
0.

181
NO
0.

ND
15.
ND
34.
0.

ND
ND
ND
ND
ND
ND
ND
ND
14.

t

11
33

0014

013

2

0
12

0

Units
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

Limit
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
5.
0.
0.
5.
0.
0.
0.

10
050
025
010
0020
00050
20
010
010
010
10
0050
20
010
00020
040
0
0050
010
0
010
010
020

Received
Analyzed

Analytical
Method

200.
200.
206.
200.
200.
213.
200.
200.
200.
200.
200.
239.
200.
200.
245.
200.
200.
270.
200.
200.
279.
200.
200.

7
7
2
7
7
2
7
7
7
7
7
2
7
7
1
7
7
2
7
7
2
7
7

: 11 OCT 90
: See Below

Prepared
Date

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Analyzed

15
15
15
15
15
15
15
15
15
15
15
15
15
15
16
15
15
15
15
15
15
15
15

Date
OCT
OCT
OCT
OCT
OCT
OCT
OCT
OCT
OCT
OCT
OCT
OCT
OCT
OCT
OCT
OCT
OCT
OCT
OCT
OCT
OCT
OCT
OCT

90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90

Note G : Reporting limit raised due to matrix interference.
ND - Not detected
NA - Not applicable

Reported By: Tony Noce Approved By: Vaughn Pusey



• - METALS "̂ cnsecc
(DISSOLVED) .co~~c.™

Client Name: Conestoga-Rovers Associates
Client ID: W-101090-WP-005-dissol ved
Lab ID: 007299-0009-SA Enseco ID: 2048573
Matrix: AQUEOUS Sampled: 10 OCT 90 Received: 11 OCT 90
Authorized: 11 OCT 90 Prepared: See Below Analyzed: See Below

Reporting Analytical Prepared Analyzed
Parameter
Aluminum
Antimony
Arsenic
Barium
Beryl! ium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Th?.ll ium
Vanadium
Zinc

Resul
ND
ND
0.
0.

ND
0.

179
ND
0.

ND
14.
ND
33.
0.

ND
ND
NO
ND
ND
ND
ND
ND
13.

t

10
33

0015

012

7

6
12

9

Units
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

Limit
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
5
0
0
5
0
0
0

.10

.050

.0050

.010

.0020

.00050

.20

.010

.010

.010

.10

.0050

.20

.010

.00020

.040

.0

.010

.010

.0

.010

.010

.020

Method
200.
200.
206.
200.
200.
213.
200.
200.
200.
200.
200.
239.
200.
200.
245.
200.
200.
270.
200.
200.
279.
200.
200.

7
7
2
7
7
2
7
7
7
7
7
2
7
7
1
7
7
2
7
7
2
7
7

Date
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Date
15
15
15
15
15
15
15
15
15
15
15
15
15
15
16
15
15
15
15
15
15
15
15

OCT
OCT
OCT
OCT
OCT
OCT
OCT
OCT
OCT
OCT
OCT
OCT
OCT
OCT
OCT
OCT
OCT
OCT
OCT
OCT
OCT
OCT
OCT

90
90
90
90
90
90
90
90
90
90
90
90 -
90
90
90
90
90
90 G
90
90
90 G
90
90

Note G : Reporting limit raised due to matrix interference.
ND = Not detected
NA = Not applicable
Reported By: Tony Hoce Approved By: Vaughn Pusey
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»Enseco
A Coming Comp*nv

1
QUALITY ASSURANCE/QUALITY CONTROLj—.—.————————— —————————— —,

I
As an Indication of the overall quality of the data generated by -,

Enseco - Erco Laboratory for this report, the following controls have been
provided (when applicable).

Method blanks are analyzed to assess the level of contamination which
exists in the analytical system. A method blank, analyzed with every batch
of samples, consists of reagents specific to the method. This blank is
carried through every aspect of the procedure, Including preparation,
cleanup, and analysis. Ideally, the concentration of an analyte in the blank
is below the reporting limit for that analyte. However, some common
laboratory solvents and metals are difficult to eliminate to the part-per-
billion levels commonly reported in environmental analyses. Therefore, all
method blank data is reported to the client. Data are not blank-corrected.

Duplicate control samples (DCS) are used to monitor the laboratory's ^
day-to-day performance of routine analytical methods. A DCS consists of a
standard, control matrix which is spiked with a group of target compounds
representative of the method analytes. The DCS is analyzed with
environmental samples to provide evidence that the laboratory is performing
the method within accepted QC guidelines.

A DCS has been established for most routine analytical methods. Reagent
water is used as the control matrix for the analysis of aqueous samples. The
DCS compounds are spi ked i nto reagent water and carri ed through the
appropriate steps of the analysis. As stated in SW-846 (third edition), a
universal blank matrix does not exist for solid samples and therefore no
matrix is used. The DCS for solid samples consists of the DCS compounds
spiked into a reagent blank and carried through the appropriate steps of the
analysis. The data thus obtained are used to set the DCS control limits. As
sufficient laboratory data become available, the control limits are redefined
based upon the most recent six months of DCS data. Control limits for
accuracy are based on the historical average recovery of the DCS plus or
minus three standard deviation units, or alternatively on established control
limits defined in the methodology.

Surrogates are organic compounds that are similar to the analytes of
interest in chemical behavior but which are not normally found in
environmental samples. Enseco routinely adds surrogates to samples requiring
GC/MS and most GC analysis and reports these surrogate recoveries to the
client. These surrogates are added to samples to monitor the effect of the
matrix on the accuracy of the analysis. Results are reported in terms of
percent recovery.



QC LOT ASSIGNMENT REPORT
Setnivolatile Organics by GC/MS

^Enseco
A Coming Companv

Laboratory
Sample Number
007299-0001-SA
007299-0002-SA
007299-0003-SA
007299-0004-SA
007299-0005-SA

QC Matrix
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS

QC Category

625-A
625-A
625-A
625-A
625-A

QC Lot Number
(DCS)
16 OCT 90-FA
16 OCT 90-FA
16 OCT 90-FA
16 OCT 90-FA
16 OCT 90-FA

QC Run Number
(SCS/BLANK)

16 OCT 90-F12
16 OCT 90-F12
16 OCT 90-F12
16 OCT 90-F12
16 OCT 90-F12



METHOD BLANK REPORT
Semivolatile Organics by GC/MS (cont.)

•̂ Enseco
A Corning Company

Analyte Result
Reporting

Units Limit

Test: 625-TCL-A
Matrix: AQUEOUS
QC Lot: 16 OCT 90-FA

2,6-Dinitrotoluene
Diethyl phthalate
4-Chlorophenyl

phenyl ether
Fluorene
4-Nitroaniline
4,6-Dinitro-

2-methylphenol
N-Nitrosodiphenylamine
4-Bromophenyl

phenyl ether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Anthracene
Di-n-butyl phthalate
Fluoranthene
Pyrene
Butyl benzyl phthalate
3,3'-Oichlorobenzidine
Benzo{a)anthracene
bis(2-Ethylhexyl)

phthalate
Chrysene
Di-n-octyl phthalate
Benzo bjfluoranthene
Benzo kjfluoranthene
Benzo ajpyrene
Indeno(l,2,3-cd)pyrene
Dibenz{a,h)anthracene
Benzo(g,h,i)perylene

QC Run: 16 OCT 90-F12

ND
NO

ND
NO
NO

NO
NO

ND
NO
ND
ND
ND
ND
ND
ND
ND
NO
ND

ND
ND
ND
ND
NO
ND
ND
ND
ND

ug/L
ug/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

10
10

1010
50

50
10

10
10
50
10
10
10
10
10
10
20
10

10
10
10
10
10
10
10
10
10



METHOD BLANK REPORT
Semivolatile Organics by GC/HS

A Coming Compim

Analyte Result Units
Reporting

Limit

Test: 625-TCL-A
Matrix: AQUEOUS
QC Lot: 16 OCT 90-FA QC Run: 16 OCT 90-F12

Phenol
bis(2-Chloroethyl) ether
2-Chlorophenol
1.3-Dichlorobenzene
1.4-Dichlorobenzene
Benzyl alcohol
1,2-Dichlorobenzene
2-Methylphenol
bis{2-Chloroisopropyl)

ether
4-Methylphenol
N-Nitroso-di-

n-propylamine
Hexachloroethane
Nitrobenzene
Isophorone
2-Nitrophenol
2,4-Dimethylphenol
Benzoic acid
bis(2-Chloroethoxy)-

methane
2,4-Dichlorophenol
1,2,4-Trichlorobenzene
Naphthalene
4-Chloroaniline
Hexachlorobutadiene
4-Chloro-3-methyl phenol
2-Methylnaphthalene
Hexacnlorocyclopentadiene
2,4,6-Trichlorophenol
2,4,5-Trichlorophenol
2-Cnloronaphthalene
2-Nitroaniline
Dimethyl phthalate
Acenaphthylene
3-Nitroaniline
Acenaphthene
2,4-Oinitrophenol
4-Nitrophenol
Dibenzofuran
2,4-Dinitrotoluene

NO
ND
ND
ND
ND
ND
ND
ND

ND
ND

ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ug/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

10
10
10
10
10
10
10
10

10
10

10
10
10
10
10
10
50

10
10
10
10
10
10
10
10
10
10
50
10
50
10
10
50
10
50
50
10
10



SINGLE CONTROL SAMPLE REPORT
SemivoUtile Organics by GC/MS

•̂ Enseco
A Coming Company

Analyte
Concentration
Spiked Measured

Accuracy(%)
SCS Limits

Category: 625-A
Matrix: AQUEOUS
QC Lot: 16 OCT 90-FA QC Run
Concentration Units: ug/L

Phenol-d5
2-Fluorophenol
2,4,6-Tribromophenol
Nitrobenzene-d5
2-Fluorobiphenyl
Terphenyl-d!4

16 OCT 90-F12

200
200
200
100
100
100

27.1
46.5
81.3
50.7
44.5
56.4

14
23
41
51
44
56

10- 94
21-100
10-123
35-114
43-116
33-141

Calculations are performed before rounding to avoid round-off errors in calculated results"



DUPLICATE CONTROL SAMPLE REPORT
Semivolatile Organic* by GC/MS

A Coming Company

Analyte
Concentration

Spiked
DCS1

Measured
DCS2 AVG

Accuracy
Average(%)
DCS Limits

Precision
(RPD)

DCS L i m i t

Category: 625-A
Matrix: AQUEOUS
QC Lot: 16 OCT 90-FA
Concentration Units: ug/L

Pentachlorophenol
Phenol
2-Chlorophenol
4-Chloro-3-methyl phenol
4-Nitrophenol
1,2,4-Trichlorobenzene
Acenaphthene
2,4-Dinitrotoluene
Pyrene
N-Nitroso-di-

n-propylamine
1,4-Dichlorobenzene

200
200
200
200
200
100
100
100
100

100
100

31.2
62.2no
106

49.6
56.2
47.8
68.4
58.1

61.0
43.3

51.9
50.5
118
120

40.1
66.2
50.8
76.8
68.0

64.3
51.9

41.6
56.4
114
113

44.9
61.2
49.3
72.6
63.0

62.6
47.6

21
28
57
56
22
61
49
73
63

63
48

9-103
12- 89
27-123
23- 97
10- 80
39- 98
46-118
24- 96
26-127

41-116
36- 97

50
21
7.9
12
21
16

6.0
12
16

5.3
18

50
42
40
42
50
28
31
38
31

38
28

Calculations are performed before rounding to avoid round-off errors in calculated results



QC LOT ASSIGNMENT REPORT
Metals Analysis and Preparation

Ênseco

Laboratory
Sample Number

007299-
007299-
007299-
007299-
007299-
007299-
007299-
007299-
007299-
007299-
007299-
007299-
007299-
007299-
007299-
007299-
007299-
007299-
007299-
007299-
007299-
007299-
007299-
007299-
007299-
007299-
007299-
007299-
007299-
007299-
007299-
007299-
007299-
007299-
007299-
007299-
007299-
007299-
007299-
007299'
007299-
.007299-
007299'
007299-
007299
007299
007299

0001-SA
0001-SA
0001-SA
0001-SA
0001-SA
0001-SA
0001-SA
0002-SA
0002-SA
0002-SA
0002-SA
0002-SA
0002-SA
0002-SA
0004-SA
0004-SA
0004-SA
0004-SA
0004-SA
0004-SA
0004-SA
0005-SA
0005-SA
0005-SA
0005-SA
0005-SA
0005-SA
0005-SA
0006-SA
0006-SA
0006-SA
0006-SA
0006-SA
0006-SA
0006-SA
0007-SA
0007-SA
0007-SA
0007-SA
0007-SA
0007-SA
0007-SA
0008-SA
0008-SA
0008-SA
0008-SA
0008-SA

QC Matrix

AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS

QC Category
QC Lot Number
(DCS)

QC Run Number
(SCS/BLANK)

ICP-AT
FAA1-AT
FAA1-AT
HG-CVAA-AT
FAA1-AT
FAA1-AT
FAA2-AT
ICP-AT
FAA1-AT
FAA1-AT
HG-CVAA-AT
FAA1-AT
FAA1-AT
FAA2-AT
ICP-AT
FAA1-AT
FAA1-AT
HG-CVAA-AT
FAA1-AT
FAA1-AT
FAA2-AT
ICP-AT
FAA1-AT
FAA1-AT
HG-CVAA-AT
FAA1-AT
FAA1-AT
FAA2-AT
ICP-AD
FAA1-AO
FAA1-AD
HG-CVAA-AD
FAA1-AD
FAA1-AO
FAA2-AD
ICP-AD
FAA1-AO
FAA1-AO
HG-CVAA-AD
FAA1-AD
FAA1-AD
FAA2-AD
ICP-AD
FAA1-AD
FAA1-AD
HG-CVAA-AD
FAA1-AD

12 OCT 90-545
12 OCT 90-545
12 OCT 90-545
12 OCT 90-545
12 OCT 90-545
12 OCT 90-545
12 OCT 90-545
12 OCT 90-545
12 OCT 90-545
12 OCT 90-545
12 OCT 90-545
12 OCT 90-545
12 OCT 90-545
12 OCT 90-545
12 OCT 90-545
12 OCT 90-545
12 OCT 90-545
12 OCT 90-545
12 OCT 90-545
12 OCT 90-545
12 OCT 90-545
12 OCT 90-545
12 OCT 90-545
12 OCT 90-545
12 OCT 90-545
12 OCT 90-545
12 OCT 90-545
12 OCT 90-545
12 OCT 90-546
12 OCT 90-546
12 OCT 90-546
12 OCT 90-546
12 OCT 90-546
12 OCT 90-546
12 OCT 90-546
12 OCT 90-546
12 OCT 90-546
12 OCT 90-546
12 OCT 90-546
12 OCT 90-546
12 OCT 90-546
12 OCT 90-546
12 OCT 90-546
12 OCT 90-546
12 OCT 90-546
12 OCT 90-546
12 OCT 90-546

12 OCT 90-545
12 OCT 90-545
12 OCT 90-545
12 OCT 90-545
12 OCT 90-545
12 OCT 90-545
12 OCT 90-545
12 OCT 90-545
12 OCT 90-545
12 OCT 90-545
12 OCT 90-545
12 OCT 90-545
12 OCT 90-545
12 OCT 90-545
12 OCT 90-545
12 OCT 90-545
12 OCT 90-545
12 OCT 90-545
12 OCT 90-545
12 OCT 90-545
12 OCT 90-545
12 OCT 90-545
12 OCT 90-545
12 OCT 90-545
12 OCT 90-545
12 OCT 90-545
12 OCT 90-545
12 OCT 90-545
12 OCT 90-546
12 OCT 90-546
12 OCT 90-546
12 OCT 90-546
12 OCT 90-546
12 OCT 90-546
12 OCT 90-546
12 OCT 90-546
12 OCT 90-546
12 OCT 90-546
12 OCT 90-546
12 OCT 90-546
12 OCT 90-546
12 OCT 90-546
12 OCT 90-546
12 OCT 90-546
12 OCT 90-546
12 OCT 90-546
12 OCT 90-546



QC LOT ASSIGNMENT REPORT
Metals Analysis and Preparation (cont.)

•^Enseco
• COHHMQ Co-w.

Laboratory
Sample Number
007299-0008-SA
007299-0008-SA
007299-0009-SA
007299-0009-SA
007299-0009-SA
007299-0009-SA
007299-0009-SA
007299-0009-SA
007299-0009-SA

QC Matrix

AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS

QC Category
FAA1-AD
FAA2-AD
ICP-AD
FAA1-AD
FAA1-AD
HG-CVAA-AD
FAA1-AO
FAA1-AD
FAA2-AO

QC Lot Number
(DCS)

12 OCT 90-546
12 OCT 90-546
12 OCT 90-546
12 OCT 90-546
12 OCT 90-546
12 OCT 90-546
12 OCT 90-546
12 OCT 90-546
12 OCT 90-546

QC Run Number
(SCS/BLANKJ

12 OCT 90-546
12 OCT 90-546
12 OCT 90-546
12 OCT 90-546
12 OCT 90-546
12 OCT 90-546
12 OCT 90-546
12 OCT 90-546
12 OCT 90-546



METHOD BLANK REPORT
Metals Analysis and Preparation

Analyte Result Units
Reporting

Limit

Test: ICP-TAL-AT
Matrix: AQUEOUS
QC Lot: 12 OCT 90-545 QC Run

Aluminum
Antimony
Barium
Beryllium
Calcium
Chromium
Cobalt
Copper
Iron
Magnesium
Manganese
Nickel
Potassium
Silver
Sodium
Vanadium
Zinc

12 OCT 90-545

ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

0.10
0.050
0.010
0.0020

0.20
0.010
0.010
0.010
0.10
0,20
0.010
0.040
5.0

0.010
5.0

0.010
0.020

Test: AS-FAA-AT
Matrix: AQUEOUS
QC Lot: 12 OCT 90-545 QC Run

Arsenic
12 OCT 90-545

ND mg/L 0.0050

Test: PB-FAA-AT
Matrix: AQUEOUS
QC Lot: 12 OCT 90-545 QC Run

Lead
12 OCT 90-545

ND mg/L 0.0050

Test: HG-CVAA-AT
Matrix: AQUEOUS
QC Lot: 12 OCT 90-545 QC Run 12 OCT 90-545
Mercury ND mg/L 0.00020



METHOD BLANK REPORT
Metals Analysis and Preparation (cont.)

Analyte Result Units
Reporting

Limit

Test: SE-FAA-AT
Matrix: AQUEOUS
QC Lot: 12 OCT 90-545 QC Run

Selenium

12 OCT 90-545

NO mg/L 0.0050

Test: TL-FAA-AT
Matrix: AQUEOUS
QC Lot: 12 OCT 90-545 QC Run

Thallium

12 OCT 90-545

NO mg/L 0.0050

Test: CD-FAA-AT
Matrix: AQUEOUS
QC Lot: 12 OCT 90-545 QC Run

Cadmium

12 OCT 90-545

ND mg/L 0.00050

Test: ICP-TAL-AD
Matrix: AQUEOUS
QC Lot: 12 OCT 90-546 QC Run

Aluminum
Antimony
Barium
Beryl 1ium
Calcium
Chromium
Cobalt
Copper
Iron
Magnesium
Manganese
Nickel
Potassium
Silver
Sodium
Vanadium
Zinc

12 OCT 90-546

ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

0.10
0.050
0.010

0.0020
0.20

0.010
0.010
0.010
0.10
0.20

0.010
0.040

5.0
0.010

5.0
0.010
0.020



•̂ Enseco
METHOD BLANK REPORT
Metals Analysis and Preparation (cont.)

Analyte Result Units
Reporting

Limit

Test: AS-FAA-AD
Matrix: AQUEOUS
QC Lot: 12 OCT 90-546 QC Run:

Arsenic

12 OCT 90-546

ND mg/L 0.0050

Test: PB-FAA-AD
Matrix: AQUEOUS
QC Lot: 12 OCT 90-546 QC Run:

Lead

12 OCT 90-546

ND mg/L 0.0050

Test: HG-CVAA-AD
Matrix: AQUEOUS
QC Lot: 12 OCT 90-546 QC Run:

Mercury

12 OCT 90-546

ND mg/L 0.00020

Test: SE-FAA-AD
Matrix: AQUEOUS
QC Lot: 12 OCT 90-546 QC Run:

Selenium

12 OCT 90-546

ND mg/L 0.0050

Test: TL-FAA-AO
Matrix: AQUEOUS
QC Lot: 12 OCT 90-546 QC Run:

Thallium

12 OCT 90-546

NO mg/L 0.0050

Test: CD-FAA-AD
Matrix: AQUEOUS
QC Lot: 12 OCT 90-546 QC Run:

Cadmium

12 OCT 90-546

ND mg/L 0.00050



DUPLICATE CONTROL SAMPLE
Metals Analysis and Preparation

Ênseco

Analyte
Concentration

Spiked
DCS1

Measured
DCS2 AVG

Accuracy Precision
Average(%) (RPD)

DCS Lim i t s DCS L i m i t

Category: ICP-AT
Matrix: AQUEOUS
QC Lot: 12 OCT 90-545
Concentration Units: mg/L

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Silver
Sodium
Tin
Vanadium
Zinc

2.0
0.5
0.5
2.0
0.05
0.05
100
0.2
0.5
0.25
1.0
0.5
50
0.5
0.5
50

0.05
100
0.4
0.5
0.5

0
0

0.
0.

0
0
0
0
0

0
0

0.

0
0
0

2.09
.510
.519
2.08
0504
0487
101
.206
.494
.261
.971
.520
49.3
.491
.490
53.2
0482
107
.321
.484
.493

0
0

0.
0.

0
0
0
0
0

0
0

0.

0
0
0

2.07
.522
.515
2.06
0497
0464
99.5
.203
.487
.260
.951
.497
48.6
.485
.483
52.1
0462
106
.273
.481
.488

2.08
0.516
0.517
2.07

0.0501
0.0476

100
0.204
0.491
0.260
0.961
0.509
48.9
0.488
0.486
52.6

0.0472
107

0.297
0.482
0.490

104
103
103
104
100
95
100
102
98
104
96
102
98
98
97
105
94
107
74
96
98

80-
80-
80-
80-
80-
80-
80-
80-
80-
80-
80-
80-
80-
80-
80-
80-
80-
80-
80-
80-
80-

120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120

1
2
0
1
1
4
1
1
1
0
2
4
1
1
1
2
4
1

0
0

.0

.3

.7

.1

.4

.9

.5

.4

.4

.7

.1

.6

.4

.2

.5

.0

.2

.4
16
.5
.9

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

' 20
20

Category: FAA1-AT
Matrix: AQUEOUS
QC Lot: 12 OCT 90-545
Concentration Units: mg/L

Arsenic
Lead
Selenium
Thallium

0.04 0.0401
0.02 0.0198
0.01 0.00920
0.05 0.0470

0.0410 0.0406
0.0199 0.0198
0.00850 0.00885
0.0440 0.0455

101 80-120
99 80-120
89 80-120
91 80-120

2.2
0.5
7.9
6.6

20
20
20
20

Calculations are performed before rounding to avoid round-off errors in calculated results.



DUPLICATE CONTROL SAMPLE REPORT
Metals Analysis and Preparation (cont.)

Ênseco

Analyte
Concentration

Spiked
DCS1

Measured
OCS2 AVG

Accuracy Precision,
Average(%) (RPD)

DCS Limits DCS Lim,,

Category: HG-CVAA-AT
Matrix: AQUEOUS
QC Lot: 12 OCT 90-545
Concentration Units: mg/L

Mercury 0.001 0.00103 0.00106 0.00104 105 80-120 2.9 2u

Category: FAA2-AT
Matrix: AQUEOUS
QC Lot: 12 OCT 90-545
Concentration Units: mg/L

Antimony
Cadmium
Chromium
Copper
Nickel
Silver

0.002
0.002
0.05
0.05
0.05
0.002

NA
0.00189

NA
NA
NA
NA

NA
0.00207

NA
NA
NA
NA

NC
0.00198

NC
NC
NC
NC

NC
99
NC
NC
NC
NC

80-120
80-120
80-120
80-120
80-120
80-120

NC
9.1
NC
NC
NC
NC

20
L

20
20
f

Category: ICP-AO
Matrix: AQUEOUS
QC Lot: 12 OCT 90-546
Concentration Units: mg/L

Aluminum
Antimony
Arsenic
Barium
Beryl 1i urn
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Silver
Sodium
Tin

2.0
0.5
0.5
2.0

0.05
0.05
100
0.2
0.5

0.25
i.O
0.5
50
0.5
0.5
50

0.05
100
0.4

2.02
0.503
0.545
1.99

0.0487
0.0434
96.6
0.197
0.476
0.251
0.946
0.466
46.8

0.471
0.480
49.9

0.0470
102

0.370

2.02
0.500
0.490
1.98

0.0488
0.0467
96.5
0.199
0.477
0.252
0.944
0.495
46.8

0.471
0.472
50.1

0.0487
Iw2

0.369

2.02
0.502
0.518
1.99

0.0488
0.0450
96.6
0.198
0.477
0.251
0.945
0.481
46.8

0.471
0.476
50.0

0.0479
102

0.369

101
100
104
99
98
90
97
99
95
101
95
96
94
94
95
100
96
102
92

80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120

0.1
0.5
11

0.4
0.3
7.3
0.2
0.7
0.4
0.5
0.3
5.9
0.1
0.1
1.8
0.6
3.7
0.5
0.3

•
20
?qi 'p
t
20T
i
L<J

20

i
20
20

i
. J
20
on

i

NO - Not detected
NC - Not calculated, calculation not applicable.
NA = Not applicable
Calculations are performed before rounding to avoid round-off errors in calculated results



DUPLICATE CONTROL SAMPLE REPORT
Metals Analysis and Preparation (cont.)

:o

Analyte
Concentration

Spiked Measured
OCS1 DCS2 AVG

Accuracy Precision
Average(%) (RPD)

DCS Limits DCS Limit

Category: ICP-AD
Matrix: AQUEOUS
QC Lot: 12 OCT 90-546
Concentration Units: mg/L

Vanadium
Zinc

0.5
0.5

0.468
0.480

0.466
0.467

0.467
0.474

93 80-120
95 80-120

0.4
2.7

20
20

Category: FAA1-AD
Matrix: AQUEOUS
QC Lot: 12 OCT 90-546
Concentration Units: mg/L

Arsenic
Lead
Selenium
Thallium

0.05
0.05
0.05
0.05

0.0477
0.0480
0.0513
0.0480

0.0478
0.0490
0.0504
0.0480

0.0478
0.0485
0.0508
0.0480

96
97
102
96

80-120
80-120
80-120
80-120

0.2
2.1
1.8
0.0

20
20
20
20

Category: HG-CVAA-AD
Matrix: AQUEOUS
QC Lot: 12 OCT 90-546
Concentration Units: mg/L

Mercury 0.001 0.00103 0.00106 0.00104 105 80-120 2.9 20

Category: FAA2-AD
Matrix: AQUEOUS
QC Lot: 12 OCT 90-546
Concentration Units: mg/L
Antimony
Cadmium
Chromium
Copper
Nickel
Silver

0.002 NA NA NC
0.005 0.00487 0.00499 0.00493
0.05 NA NA NC
0.05 NA NA NC
0.05 NA NA NC
0.002 NA NA NC

NC
99
NC
NC
NC
NC

80-120
80-120
80-120
80-120
80-120
80-120

NC
2.4
NC
NC
NC
NC

20
20
20
20
20
20

NO - Not detected
NC * Not calculated, calculation not applicable.
NA • Not applicable

Calculations are performed before rounding to avoid round-off errors in calculated results.



,-, HiCfttCRAbnseco
A CORNINO Company QCT 2 5, 91

October 24, 1990

Mr. David Dempsey
Conestoga-Rovers Associates
382 West County Road D
St. Paul, UN 55112
Dear David:

Enclosed ara the results of the analyses for Rasmussen ( 10/12/90).
This project was received at Enseco - Erco Laboratory on October 12, 1990,
and was processed for a 14 day turnaround time.

TM$ report Is presented In three sections. The first section consists
of the Sample description Information page and Analytical Test Requests summary
The second section contains the analytical results and method references. The
third section briefly describes the elements of Enseco's quality assurance/
quality control (QA/QC) program and contains the QA/QC results, this letter
authorizes the release of the analytical results and should be considered an
integral part of this report.

Please refer to this project by the Enseco project number 007352 to
expedite any further discussions. I will be happy to address any questions or
concerns that you may have.

Sincerely,

Catfferlwfl; Flaherty
Program Administrator
Encl.

En.tcto Incvrpommi
2OT Altwif* Brook Pirkwiy
Otnbrtdct. MA 02138
617/661-3111 617/3M-3238



sero
\ C cm ing Cwnpiny

October 24, 1990

Project Narrative

Client: Conestoga-Rovers Associates
Project Name: 10/12/90
Erco Project No.: 007352

1. This project consists of the results for samples received at
Enseco • Erco laboratory on October 1Z, 1990. Please see the sample
description information sheet for a list of samples.

2. Temperature of coolers upon receipt was 15,5,16.1 C respectively.
Bottles were not broken 1n transit.
Bottles were properly labeled.
Samples agree with chain of custody.
Samples were properly preserved.

3. Per telephone conversation with Dave Oerapsey on October 12, 1990, only
analyze the matrix spike aliquot for SNA analysis. Not enough volume
of sample W-101190-WP-08 was provided to perform both a matrix spike and
a matrix spike duplicate for BNA analysis. A matrix spike and duplicate
was assigned to U-101190-UP*06 for both total and dissolved metals.

4. Sample 01 and 02 required additional dilutions due to high concentration
of unknowns (ester of alkanolc add).



Client Name:
Client ID;
Lab ID:
Matrix:
Authorized:

TARGET COMPOUND LIST (TCL)
SEMWOLATILE ORGAN I CS

Method 625
Conestoga-Rovers Associates
W-101190-WP-06
007352-0001-SA Enseco ID: 2048657
AQUEOUS Sampled: 11 OCT 90
12 OCT 90 Prepared: 16 OCT 90

————— vz

Received: 12 OCT 90
Analyzed: 19 OCT 90

^Enseco
A Coming Company

Parameter
Phenol
b1s(2-Chloroethyl) ether
2-Chlorophenol
1.3-D1chlorobenzen«
1.4-D1ch1orobenzene
Benzyl alcohol
1.2-utchlorobenzene
2-Methylphenol
bis(2-Chioroisopropyl)

ether
4-Methylphenol
N-NHroso-dl-

n-propylamlne
Hexachloroethane
Nitrobenzene
Isophorone
2-N1trophenol
2f4-D1methylphenolBenzole acid
b1s(2-ChToroethoxy)-

methane
2,4-D1chloropheno1
1,2,4-Trichlorobenzene
Naphthalene
4-Chloroanlline
Hexachlorobutadlene
4-Ch1oro-3-methv1phenol
2-Methvlnaphthalene
Hexachlorocyclopcntadiene
2,4,6-Trichlorophenol
2,4.5-THchlorophenol
2-Cnloronaphthalene
2-Nltroanil1no
Dimethyl phthalate
Acenapnthylene
3-N1troan1l1ne
Acenaphthene
2,4-01n1trophenol
4-N1trophenol
Dlbenzofuran
2,4-D1nltroto1uene

Result Units
NO
NO
NO
ND
ND
NO
ND
ND
ND
ND

ND
ND
ND
NO
ND
ND
ND

NO
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
NO
ND
NO
ND
ND
ND
ND
NO
ND

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ugA
ug/L
ug/L
ug/L

ug/Lug/L
ug/L
ug/L
ug/L
ug/Lug/L
ug/L
ug/L
ug/L
ug/Lug/L
ug/L
ug/L
ug/L
ug/L
ug/L"/iug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
uJ/L
ug/L
ug/L

ND - Not detected
NA • Not applicable

(continued on following page)

Reporting
Limit

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
52
10
10
10
10
10
10
10
10
10
10
52
10
52
10
10
52
10
52
52
10
10

Reported By: Harbela Bazlle Approved By: Kerylynn Hammer1e
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TARGET COMPOUND LIST (TCL)
SEMIVOLATILE ORGANIC* (CONT.)

Method 625

-̂ Enseco

Client Name
Client 10:
Lab ID:
Matrix:
Authorized:

Parameter

Conestoga-Rovers Associates
V-101190-WP-06
007352-0001-SA Enseco ID
AQUEOUS Sampled

2048S57
11 OCT 90

12 OCT 90

2,6-Olnitrotoluene
Diethy1 phthalate
4-Chlorophenyl

phenyl ether
Fluorene
4-Nltroan1l1ne
4,6-01n1tro-

2-ntethylphenol
N-N1trosod1phenylamine
4-Bromophenyl

phenyl ether
Hexachlorobenz»ne
Pentachlorophenol
Phenanthrene
Anthracene
Dl-n-butyl phthalate
Fluoranthene
Pyrene
Butyl benzyl phthalate
3,3 -D1chlorobenz1dine
Benzo(a)anUracene
b1s(2-EthyViexyl)

phthai ite
Chrysene
Oi-n-octyl phthalate
•% * I \ n^ itBenzolb
8«nzo(k
Benzo(a
Indenot

fluoranthene
fluoranthene
pyrene
,2,3-cdJpyrene

D1benz(a,hjanthracene
Benzo(g,h,i)perylene
Nltrobenzene-dS
2-Fluoroblphenyl
Terphenyl-dl4
Phenol-d5
2-Fluorophenol
2,4,6-Trlbromophenol

Prepared: 16 OCT 90

Result Units
ND
ND
NO
ND
ND

ND
NO

ND
ND
ND
NO
ND
NO
NO
ND
ND
NO
ND

ND
ND
ND
ND
ND
NO
ND
ND
ND

51
45
60
21
31
50

ug/L
ug/L
ug/L
ug/Lug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/Lug/L
ug/Lug/Lug/L
ug/L
ug/L
ug/Lug/Lug/L
ug/L
ug/L
ug/L
ug/L
%
%
%
%
%
%

A Corning Company

Received: 12 OCT 90
Analyzed: 19 OCT 90

Re

10
10
10
10
52

52
10
10
10
52
10
10
10
10
10
10
21
10

10
10
10
10
10
10
10
10
10

ND • Not detected
NA - Not applicable
Reported By: Marbela Bazlle Approved By; Kerylynn Hemmerle
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TARGET COMPOUND LIST (TCL)

Client Name; Conestoga-ftovers
Client 10: W-10U90-WP-07
Lab ID: 007352-0005-SA
Matrix: AQUEOUS
Authorized; 12 OCT 90

Parameter
Phenol
bi${2-CMoroethyl) ether
2-Chlorophenol
i,3-D1chiorobenzena
1,4'Dichlorobenzene
Benzyl alcohol
1,2-Dlchlorobenzene
2-Hethylphenol
bis(2-Chloroisopropyl)

ether
4-Methylphenol
N-Nltroso-01-

n-propylant1ne
Nexachloroethftne
Nitrobenzene
Isophorone
2-Ni trophanol
2,4'01methylphonol
Benzole add
bis(2-Ch1oroethoxy)-

methane2,4-Olchlorophenol
1,2,4-Trlchlorobenzene
Naphthalene
4-Ch1oroanlllne
Hexachlorobutadlene
4-Chloro-3-methyl phenol
2-Methvl naphthalene
Hexachlorocvclopentadlene
2,4,6-TrlcMorophenol
2,4,5-THchlorophenol
2'Chloronaphthjlene
2-N1 troani 1 ird
Dimethvl phthalate
Acenaphthylene
3-NHroan1l1ne
Acenaohthene
2,4-Oin1trophenoT
4-N1trophenolDlbenzofuran
2,4-Dlnlirotoluene

SEMIVOLATIU ORCANICS
Method 625

Associates
Enseco ID: 2048670
Sampled: H OCT 90
Prepared: 16 OCT 90

Result
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO

Units
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/Lug/L
ug/L
ug/LugA
ug/L
ug/L
ug/L
ug/L
ug/Lug/L
uf/Lug/L
ug/Lug/L
ug/Lug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Received: 12 OCT 90
Analyzed: 19 OCT 90

Reporting
Limit

5.4
5.4
5.4
5.4
5.4
5.4
5.4
5.4
5.4
5.4
5.4
5.4
5.4
5.4
5.4
5.4
27
5.4
5.4
5.4
5.4
5.4
5.4
5.4
5.4
5.4
5.4
27
5.4
27
5.4
5.4
27
5.4
2Z27
5.4
5.4

A Cofrin)(Cnwpny

NO - Not detected
NA - Not Applicable

(continued on following page)

Reported By: Marbalt Bizile Approved By: Korylynn Hammer!e



TARGET COMPOUND LIST
SCMIVOLATILE ORGANICS (CONT'.)

Method €25

•..nseeo
A C»nt<"(tOimfi»i\y

Client Nam«: Conostoga-Rovers Associates
Client ID:
Lab 10:
Matrix:
Authorized:

Parameter

W-101190-WP-07
007352-0005-SA
AQUEOUS
12 OCT 90

2,6-Dtnltrotoluana
Dlathyl phthalata
4-Ch1oroph«ny1

phanyl ether
Fluorene
4-NUroan1l1ne
4,6-DinUro-

2-methylphenol
N-Nitrosodlphenylam1ne
4-Bromophenyl

phenyl ether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Anthracan*
D1-n-butyl phthalatd
Fluorantnene
Pyrene
Butyl benzyl phthalate

^
bis(2-

PtChry$(
Oi-n-<
Benzo
Benzo
Benzo
Indent

El
itr
!HE
)C1
b,

•
'{

hylhexyl)
laiatei
,y1 phthalate
fluoranthsne
fluoranthene
pvrene
,z,3-cd)pyrene

Ben2o(g,h,i)perylon«
N1trobenzene-d5
2-Fluoroblphenyl
Terphenyl-dl4
Phenol-d5
2-Fluorophenol
2,4,6-Trlbromophenol

Enseco ID: 2048670
Sampled: 11 OCT 90
Prepared: 16 OCT 90

Result Units
NO
ND

NO
ND
ND

NO
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

50
43
57
13
25
35

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/Lug/L
ug/L
ug/L
ug/Lug/L
ug/L
ug/L
ug/L
ug/Lug/L
ug/Lug/Lug/Lug/L
ug/L
ug/L
ug/L
ug/L
ug/L
x£
%%%%

Received: 12 OCT 90
Analyzed: 19 OCT 90

Kepomng
Limit

5.4
6.4
5.4
5.4
27
27
5.4
5.4
5.4

27
5.4
5.4
5.4
5.4
5.4
5.4

11
5.4
5.4
5.4
5.4
5.4
5.4
5.4
5.4
5.4
5.4

ND - Not detected
NA • Not applicable
Reported By: Marbela Bazilc By: Kerylynn Hammerle



Client Name;
Client ID:
Lab ID:
Matrix:
Authorized:

Parameter

TARGET COMPOUND LIST
SEMIVOLATILE ORGAN I

Method 625
Conestoga-Rovers Associates
W-101190-WP-08
007352-0006-SA Enseco ID: Z048671

-̂ Enseco

AQUEOUS
12 OCT 90

Sampled: 11 OCT 90
Prepared: 16 OCT 90

Result

Phenol
b1s(2-Ch1oroethyl) ether
2-Chlorophenol
1.3-Otchlorobenzene
1.4-Olchlorobenzene
Benzyl alcohol
1,2-Dichlorobenzene
2-Mathylphenol
bl s(2-Chloro1sopropyl)

ether
4-Hethylphenol
N-Nltroso-dl-

n-propylamlne
ichloroatlHexachloroathane

Nitrobenzene
Isopnorone
2-N1trophenol
2,4-Dlmethylphenol
Benzole add
bis(2-Chloroethoxy)-

methane
2,4-D1chlorophenol
1,2,4-Trlchlorobenzene
Naphthalene
4-th1oroan1line
Hexachlorobutadlene
4-Ch1oro-3-methylphenol
2-Hethvlnaphthaiene
Hexachlorocvclopentadlene
2,4,6-Trlchiorophanol
2.4,5-Tr1chloroohenol
2-Chloronaphthalene
2-N1troan1l1ne
Olmethvl phthalate
Acenaphthylene
3-N1troanlHne
Acenaphthene
2,4-D1ri1trophenol
4-N1trophenol
Dlbenzofuran
2,4-01n1trotoluene

Units
5.6

ND
NO
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
NO
ND
NO
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
NO
NO
ND
ND
ND

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/Lug/Lug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/Lug/L
ug/L
ug/L
ug/L

NO • Not detected
NA » Not applicable

(continued on following page}

A Cotnirg Comp

Received: 12 OCT 90
Analyzed: 19 OCT 90

Reporting
Limit

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
25
5.0
5.0
5.0
5.0
.0
.0
.0
.0

5.0
5.0

25
5.0
25
5.0
5.0
25
5.0
25
25
5.0
5.0

Reported By: Harbela Bazile Approved By: Kerylynn Hemmerle
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.„...., ........... .r̂

TARGET COMPOUND LIST (TCL)
SEMIVOLAT1LE ORGANICS (CONT.)

Client Name: Conestoga-Rovers
Client [0: W-101190-WP-08
Lab 10: 007352-0006-SA
Matrix: AQUEOUS
Authorized: 12 OCT 90

Parameter
2,6-D1nitrotoluene
Olethyl phthalate
4-Chlorophenyl

pheny) ether
Fluorene
4-NHroanillne
4,6-D1n1tro-

2-methylphenol
N-N1trosodiphenylam1ne
4-Bromophenyl

phenyl ether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Anthracene
01-n-butyl phthalate
Fluorantnene
Pyrene
Butyl benzyl phthalate
3.31 -Olchlorobenzldlne
Benzo(a)anthracene
b1s(2-£thylhexyl)

phthalate
Chrysene
D1-n-octyl phthalate
Benzo b fluoranthene
Benzo k fluoranthene
Benzo a pyrene
Indeno( ,2.3-cd)pyren«
Olbenz (a , h j anthracene
8enzo(g,h,1)perylene
N1trobenzene-d5
2-Fluorob1phenyl
Terphenyl-dl4
Phenol -d5
2-Fluorophenol
2,4,6-Tr1bromoph«nol

Method 625
Associates
Enseco 10: 2048671

Sampled: 11 OCT 90
Prepared: 16 OCT 90

Result Units
ND ug/L
ND ug/L
ND ug/L
ND ug/L
ND ug/L
ND ug/L
NO ug/L
NO ug/L
ND ug/L
NO ug/L
NO ug/L
NO ug/L
NO ug/L
NO ug/L
NO ug/L
ND ug/L
NO ug/L
ND ug/L
64 ug/L
ND ug/L
10 ug/L
NO ug/L
NO ug/L
NO ug/L
ND ug/L
NO ug/L
ND ug/L
55 %
49 %
55 %
19 %
26 %
52 %

Received: 12 OCT 90
Analyzed: 19 OCT 90

Reporting
Limit

5.0
5.0
5.0
5.0
25
25
5.0
5.0
5.0

25
5.0
5.0
5.0
5.0
5.0
5.0
10
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

--

A Cominj Company

ND - Not detected
MA - Not applicable
Reported By: Marbela Bazlle Approved By: Kerylynn Henmerle

«. *• S
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TARGET COMPOUND LIST (TCL)
SEMIYOLATILE ORGANICS (CONT.)

Method 625

A Con*n| Cumpj

Client Name:
Client ID:
Ub 10:
Matrix;
Authorized:

Parameter

Conestoga-Rovers Associates
W-10U90-WP-09
007352-OOQ2-SA Enseco ID
AQUEOUS Sampled

2048658
11 OCT 90

12 OCT 90

2,6-DinHrotoluene
Oiethyl phthalate
4-Chlorophenyl

phenyl ether
Fluorene
4-NHroanU1ne
4,6-01n1tro-

2-methylphenol
N-NHrosodlpnenylamlne
4-3romophenyl

phenyl ether
Hexachlorobenzene
Pentachlorophenol
Ph«nanthren«
Anthracene
01-n-butvl phthalate
Fluorantnene
Pyrene
Butyl benzyl phthalate
3,3 -Dlchlorobenzidlne
8enzo(a)anthracan«
b1s<2-Ethvlhexyl)

phthalate
Chrysene
01-n-octyl phthalate
Benzo b fluoranthene
Benzo k fluoranthene
Benzo a pyrene
Indenof ,2,3-cd)pyrens
D1ben2(a,hjanthracene
Benzo(g,h,l)perylene

N1trobenzene-d5
2-Fluoroblphenyl
Terphenyl-dU
Phenol-d5
2-Fluorophenol
2,4,6-Trlbromophenol

Prepared: 16 OCT 90

Result
NO
ND
NO
NO
ND

NO
NO

ND
ND
NO
NO
ND
NO
ND
NO
ND
ND
NO

87
ND
25
ND
ND
ND
NO
NO
ND

50
45
50
15
21
45

Received: 12 OCT 90
Analyzed: 19 OCT 90

Reporting
Units Limit
ug/L 10
ug/L 10
ug/L 10
ug/L 10
ug/L 50

ug/L 50
ug/L 10

ug/L 10
ug/L 10
ug/L 50
ug/L 10
ug/L 10
ug/L 10
ug/L 10
ug/L 10
ug/L 10
ug/L 20
ug/L 10
ug/L 10
ug/L 10
ug/L 10
ug/L 10
ug/L 10
ug/L 10
ug/L 10
ug/L 10
ug/L 10

ND • Not detected
NA • Not applicable
Reported By: Marbela Bazlle Approved By: Kerylynn Hemmerle

•9 t J. * ! ffi T — -LOO



A CornlT( Couipjny

Client Name
Client 10:
Lab 10:
Matrix:
Authorized:

Parameter
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Z1nc

Conestoga-Rovers Associates
W-101190-WP-06
007352-0002-SA Enseco ID
AQUEOUS Sampled
12 OCT 90

2048657
11 OCT 90

Prepared: See Below
Received: 12 OCT 90
Analyzed: See Below

Result

14.7
ND

0.018
0.15

ND
0.023

333
0.14
0.024
0.12

44.1
0.36

82.7
1.1

ND
0.13
5.8

ND
ND
ND
ND

0.061
64.9

Unit;

BKJ/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
rng/L
mg/L
"S/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

Reporting
Limit

Analytical
Method

0.10
0.050
0.0050
010
0020
00050
20

0.010
0.010
0.010

10
OSO
20
010

0.00020
0.040
5.0
0.010
0.010
5.0
0.010
0.010
0.020

200
200
206.2
200.7
200
213
200
200
200
200
200
239.2
200.7
200
245
200
200
270
200
200.7
279.2
200.7
200.7

Prepared Analyzed
Date Date

17 OCT 90
17 OCT 90
17 OCT 90
17 OCT 90
17 OCT 90
17 OCT 90
17 OCT 90
17 OCT 90
17 OCT 90
17 OCT 90
17 OCT 90
17 OCT 90
17 OCT 90
17 OCT 90
17 OCT 90
17 OCT 90
17 OCT 90
17 OCT 90
17 OCT 90
17 OCT 90
17 OCT 90
17 OCT 90
17 OCT 90

17 OCT 90
17 OCT 90
17 OCT 90
17 OCT 90
17 OCT 90
19 OCT 90
17 OCT 90
17 OCT 90
17 OCT 90
17 OCT 90
17 CCT 90
18 OCT 90 n
17 OCT 90
17 OCT 90
16 OCT 90
17 OCT 90
17 OCT 90
17 OCT
17 OCT 90
17 OCT 90
18 OCT 90 G
17 OCT 90
17 OCT 90

90 G

Note m : Compound exceeded standard calibration range 1n the original
analysis and was rerun with a dilution.

Note 6 : Reporting limit raised due to matrix interference.
NO • Not detected
NA - Not applicable
Reported By: Vlnora Nlcholls Approved By: Vaughn Pusey

•a u i -L *=» S — -LZ — J.OO



METALS A CotiUrn Company

Client Name
Client ID:
Lab 10:
Matrix:
Authorized:

Parameter
Aluminum
Antimony
Arsenic
Bar-turn
Beryl11 urn
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead '
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium

Conestoga-Rovers Associates
W-101190-WP-09
007352-0002-SA Enseco ID: 2048658
AQUEOUS Sampled: 11 OCT 90
12 OCT 90 Prepared: See Below

Received: 12 OCT 90
Analyzed: See Below

Result Units
0.23

ND
NO
0.048

ND
0.010

17.4
0.027

ND
0.031

14.2
0.43

16.8
0.13

ND
ND
ND
ND
ND
6.1

ND
ND
71.0

mg/L
mg/L
mg/L
mg/L
ng/L
mg/L
•ng/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
•BAmg/L
mg/L
mg/L
mg/L
mg/L
mg/L
">g/L
mg/L
mg/L

Reporting Analytical
Limit Method
0.10o.osoo.ooso
0.010
0.0020o.oooso
0.20
0.010
0.010
0.010o.too.oso
0.20
0.010
0.00020
0.040
5.0
0.0050
0.010
5.0
O.OOSO
0.01'J
0.020

200.7
200.7
206.2
200.7
200.7
213.2
200.7
200.7
200.7
200.7
200.7
239.2
200.7
200.7
245.1
200.7
200.7
270.2
200.7
200.7
279.2
200

Prepared Analyzed
Date Date

200.7

17 OCT 90
17 OCT 90
17 OCT 90
17 OCT 90
17 OCT 90
17 OCT 90
17 OCT 90
17 OCT 90
17 OCT 90
17 OCT 90
17 OCT 90
17 OCT 90
17 OCT 90
17 OCT 90
17 OCT 90
17 OCT 90
17 OCT 90
17 OCT 90
17 OCT 90
17 OCT 90
17 OCT 90
17 OCT 90
17 OCT 90

90
90

17 OCT 90
17 OCT 90
17 OCT 90
17 OCT 90
17 OCT 90
19 OCT 90
17 OCT 90
17 OCT 90
17 OCT
17 OCT
17 OCT 90
18 OCT 90 m
17 OCT 90
17 OCT 90
16 OCT 90
17 OCT 90
17 OCT 90
17 OCT 90
17 OCT 90
17 OCT 90
18 OCT 90
17 OCT 90
17 OCT 90

Note n : Compound exceeded standard calibration range In the original
analysis and was rerun with a dilution.

ND « Not detected
MA - Not applicable
Reported By: Vlnora Ntcholls Approved By; Vaughn Pusey

U I £ *> ! 2 T -LMS OS — — -LOO



Client Name;
Client ID:
Lab 10:
Matrix:
Authorized:

Parameter
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Conestoga-Rovers

—————————————————— ... ———— ̂ —— B ——
METALS t ^

(DISSOLVED)

Associates

Ênseco
A Conwji r™nr*nv

VMOU90-WP-05 dissolved
007352-0003-SA
AQUEOUS
12 OCT 90

Result
NO
0.051
ND
0.066
ND
NO
220
NO
ND
ND
ND
ND
52.7
0.21
NO
NO
ND
ND
NO
NO
ND
ND
9.7

Cnseco ID
Sampl ed
Prepared

Units
•g/L
rog/Lmg/Lmg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
•0/L
mg/L
mg/L
mg/L
mg/L
mg/L ,

: Z048659
: 11 OCT 90 Received
: See Below Analyzed

Reporting Analytical
Limit Method
0.10 200.7
0.050 200.7
0.0050 206.2
0.010 200.7
0.0020 200.7
O.OOOSO 213.2
O.ZO ZOO. 7
0.010 200.7
0.010 200.7
0.010 200.7
0.10 200.7
0.0050 239.2
0.20 200.7
0.010 200.7
0.00020 245.1
0.040 200,7
5,0 200.7
0.0050 270.2
0.010 200.7
5.0 200.7
0.010 279.2
0.010 200.7
0.020 200.7

: 12 OCT 90
: See fielow
Praparad
Data

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
HA
NA
NA
NA
NA

Analyzed
Date

17 OCT 90
17 OCT 90
18 OCT 90
17 OCT 90
17 OCT 90
19 OCT 90
17 OCT 90
17 OCT 90
17 OCT 90
17 OCT 90
17 OCT 90
18 OCT 90
17 OCT 90
17 OCT 90
17 QCT 90
17 OCT 90
17 OCT 90
18 OCT 90
17 OCT 90
17 OCT 90
18 OCT 90 G
17 OCT 90
17 OCT 90

Note G : Reporting limit raised due to matrix Interference.
NO « Not detected
NA - Not applicable
Reported By: Vinora NlcholU Approved By: Vaughn Pusey



METALS
(DISSOLVED)

Fnseoo
A Cnmlng Ci*r.p»Ti

Client Name:
Client ID:
Lab ID;
Matrix:
Authorized:

Parameter

Aluminum
Antimony
Arsenic
BariumBeryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Z1nc

Conestoga-Rovers Associates
W-lOll90rWP.09 dissolved
007352-0004-SA Enseco ID
AQUEOUS Sampled
12 OCT 90

Result

2048669
11 OCT 90

Prepared: See Below
Received: 12 OCT 90
Analyzed; See Below

Units

ND
ND
ND

0.017
ND
ND
13.3
NO
ND
ND
ND
ND
16.3
ND
ND
ND
ND
ND
ND
9.2

ND
ND

0.068

mg/L
mg/l
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
fljg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

Reporting Analytical
Limit Method

Prepared Analyzed
Data Date

10
050
0050
010
0020
00050
20

0.010
0.010
0.010

10
0050
20
010
00020
040

5.0
0.0050
0.010
5.0
0.010
0.010
0.020

200.7
200.7
206.2
200.7
200.7
213
200
200
200
200.7
200
239
200
200
245.1
200.7
200.7
270.2
200.7
200.7
279.2
200.7
200.7

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

17 OCT 90
17 OCT 90
18 OCT 90
17 OCT 90
17 OCT 90
19 OCT 90
17 OCT 90
17 OCT 90
17 OCT 90
17 OCT 90
17 OCT 90is OCT go
17 OCT QO
17 OCT 90
17 OCT 90
17 OCT 90
17 OCT 90
18 OCT 90
17 OCT 90
17 OCT 90
19 OCT 90 G
17 OCT 90
17 OCT 90

Note G : Reporting limit raised due to matrix Interference.
NO • Not detected
NA - Not applicable

Reported By; Vlnora Nlcholls Approved By: Vaughn Pusey



eco
QUALITY ASSURANCE/QUALITY CONTROL

As an Indication of the overall quality of the data generated by
Enseco - Erco Laboratory for this report, the following controls have been
provided (when applicable).

Method blanks are analyzed to assess the level of contamination which
exists 1n the analytical system. A method blank, analyzed with every batch
of samples, consists of reagents specific to the method. This blank is
carried through every aspect of the procedure, including preparation,
cleanup, and analysis. Ideally, the concentration of an analyte in the blank
is below the reporting Hm1t for that analyte. However, some common
laboratory solvents and metals are difficult to eliminate to the part-per-
billion levels commonly reported 1n environmental analyses. Therefore, all
method blank data is reported to the client. Data are not blank-corrected.

Duplicate control samples (DCS) are used to monitor the laboratory's
day-to-day performance of routine analytical methods. A DCS consists of a
standard, control matrix which 1s spiked with a group of target compounds
representative of the method analytes. The DCS is analyzed with
environmental samples to provide evidence that the laboratory is performing
the method within accepted QC guidelines.

A DCS has been established for most routine analytical methods. Reagent
water is used as the control matrix for the analysis of aqueous samples. The
DCS compounds are spiked Into reagent water and carried through the
appropriate steps of the analysis. As stated in SW-846 (third edition), a
universal blank matrix does not exist for solid samples and therefore no
matrix is used. The DCS for solid samples consists of the DCS compounds
spiked into a reagent blank and carried through the appropriate steps of the
analysis. The data thus obtained are used to set the DCS control limits. As
sufficient laboratory data become available, the control limits are redefined
based upon the most recent six months of DCS data. Control limits for
accuracy are based on the historical average recovery of the DCS plus or
minus three standard deviation units, or alternatively on established control
limits defined in the methodology.

Surrogates are organic compounds that are similar to the analytes of
interest in chemical behavior but which are not normally found in
environmental samples. Enseco routinely adds surrogates to samples requiring
GC/MS and most GC analysis and reports these surrogate recoveries to the
client. These surrogates are added to samples to monitor the effect of the
matrix on the accuracy of the analysis. Results are reported in terms of
percent recovery.



nseco
A Coming Company

QC LOT ASSIGNMENT REPORT
Semivolatile Organics by GC/MS

Laboratory QC Lot Number QC Run Number
Sample Number QC Matrix QC Category (DCS) (SCS/BLANK)

007352-0001-SA AQUEOUS 625-A 16 OCT 90-FA 16 OCT 90-F12
007352-0002-SA AQUEOUS 625-A 16 OCT 90-FA 16 OCT 90-F12
007352-0005-SA AQUEOUS 625-A 16 OCT 90-FA 16 OCT 90-F12
007352-0006-SA AQUEOUS 625-A 16 OCT 90-FA 16 OCT 90-F12
007352-0006-MS AQUEOUS 625-A 16 OCT 90-FA 16 OCT 90-F12
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METHOD BLANK REPORT
Semivolatile Organic* by GC/MS (cont.)

•̂ Enseco
A Coming Company

Analyte Result
Reporting

Units Limit

Test: 625-TCl-A
Matrix: AQUEOUS
QC Lot: 16 OCT 90-FA
2,6-Dinitrotoluene
Diethyl phthalate
4-Chlorophenyl

phenyl ether
Fluorene
4-Nitroaniline
4,6-Dinitro-

2-methylphenol
N-Nitrosodiphenylamine
4-Bromophenyl

phenyl ether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Anthracene
Oi-n-butyl phthalate
Fluorantnene
Pyrene
Butyl benzyl phthalate
3,3'-Oichlorobenzidine
Benzo(a)anthracene
bis(2-Ethylhexyl)

phthalate
Chrysene
Di-n-octyl phthalate
Benzo(b)fluoranthene
Benzo(kjfluoranthene
Benzo(a)pyrene
Indeno(l,2,3-cd)pyrene
Dibenz(a,hjanthracene
Benzo(g,h,i Jperylene

QC Run: 16 OCT 90-F12

NO
NO

NO
NO
NO

ND
NO

NO
ND
ND
NO
ND
ND
ND
NO
ND
ND
ND

ND
ND
ND
ND
ND
NO
ND
ND
NO

ug/L
ug/L
ug/L
ug/L
ug/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

10
10

10
10
50

50
10

10
10
50
10
10
10
10
10
10
20
10

10
10
10
10
10
10
10
10
10



A Coming Company

SINGLE CONTROL SAMPLE REPORT
Semivolatile Organics by GC/MS

Concentration Accuracy(%)
Analyte Spiked Measured SCS Limits

Category: 625-A
Matrix: AQUEOUS
QC Lot: 16 OCT 90-FA QC Run: 16 OCT 90-F12
Concentration Units: ug/L

Phenol-d5 200 27.1 14 10- 94
2-Fluorophenol 200 46.5 23 21-100
2,4,6-Tribromophenol 200 81.3 41 10-123
Nitrobenzene-d5 100 50.7 51 35-114
2-Fluorobiphenyl 100 44.5 44 43-116
Terphenyl-dl4 100 56.4 56 33-141

Calculations are performed before rounding to avoid round-off errors in calculated results.



DUPLICATE CONTROL SAMPLE REPORT
Semivolatile Organics by GC/MS

Ênseco
A Coming Company

Analyte
Concentration Accuracy Precision

Spiked Measured Average(%) (RPD)
DCS1 DCS2 AVG DCS Limits DCS Limit

Category: 625-A
Matrix: AQUEOUS
QC Lot: 16 OCT 90-FA
Concentration Units: ug/L

Pentachlorophenol
Phenol
2-Chlorophenol
4-Chloro-3-methyl phenol
4-Nitrophenol
1,2,4-Trichlorobenzene
Acenaphthene
2,4-Dinitrotoluene
Pyrene
N-Nitroso-di-

n-propylamine
1,4-Dichlorobenzene

200
200
200
200
200
100
100
100
100

100
100

31.2
62.2
110
106
49.6
56.2
47.8
68.4
58.1

61.0
43.3

51.9
50.5
118
120

40.1
66.2
50.8
76.8
68.0

64.3
51.9

41.6
56.4
114
113
44.9
61.2
49.3
72.6
63.0

62.6
47.6

21
28
57
56
22
61
49
73
63

63
48

9-103
12- 89
27-123
23- 97
10- 80
39- 98
46-118
24- 96
26-127

41-116
36- 97

50
21
7.9
12
21
16

6.0
12
16

5.3
18

50
42
4C
42
50
2&
31
38
3J

3b
28

Calculations are performed before rounding to avoid round-off errors in calculated results.



QC LOT ASSIGNMENT REPORT
Metals Analysis and Preparation

•̂ Enseco
A Corning Company

Laboratory
Sample Number
007352
007352
007352
007352
007352
007352
007352
007352
007352
007352
007352
007352
007352
007352
007352
007352
007352
007352
007352
007352
007352
007352
007352
007352
007352
007352
007352
007352
007352
007352
007352
007352
007352
007352
007352
007352
007352
007352
007352
007352
007352
007352
007352
007352
007352
007352
007352

-0001-SA
-0001-SA
-0001-SA
-0001-SA
-0001-SA
-0001-SA
-0001-SA
-0001-MS
-0001-MS
-0001-MS
-0001-MS
-0001-MS
-0001-MS
-0001-MS
-0001-OU
-0001-DU
-0001-OU
-0001-DU
-0001-DU
-0001-DU
-0001-DU
-0002-SA
-0002-SA
-0002-SA
-0002-SA
-0002-SA
-0002-SA
-0002-SA
-0003-SA
-0003-SA
-0003-SA
-0003-SA
-0003-SA
-0003-SA
-0003-SA
-0003-MS
-0003-MS
-0003-MS
-0003-MS
-0003-MS
-0003-MS
-0003-MS
-0003-DU
-0003-DU
-0003-DU
-0003-DU
-0003-DU

QC Matrix
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS

QC Category
QC Lot Number
(DCS) QC Run Number

(SCS/BLANK)
ICP-AT
FAA1-AT
FAA1-AT
HG-CVAA-AT
FAA1-AT
FAA1-AT
FAA2-AT
ICP-AT
FAA1-AT
FAA1-AT
HG-CVAA-AT
FAA1-AT
FAA1-AT
FAA2-AT
ICP-AT
FAA1-AT
FAA1-AT
HG-CVAA-AT
FAA1-AT
FAA1-AT
FAA2-AT
ICP-AT
FAA1-AT
FAA1-AT
HG-CVAA-AT
FAA1-AT
FAA1-AT
FAA2-AT
FAA2-AD
FAA1-AD
FAA1-AD
HG-CVAA-AD
FAA1-AD
FAA1-AD
ICP-AD
ICP-AD
FAA1-AD
FAA1-AD
HG-CVAA-AD
FAA1-AD
FAA1-AD
FAA2-AD
ICP-AD
FAA1-AD
FAA1-AD
HG-CVAA-AD
FAA1-AD

16 OCT 90-555
16 OCT 90-555
16 OCT 90-555
16 OCT 90-555
16 OCT 90-555
16 OCT 90-555
16 OCT 90-555
16 OCT 90-555
16 OCT 90-555
16 OCT 90-555
16 OCT 90-555
16 OCT 90-555
16 OCT 90-555
16 OCT 90-555
16 OCT 90-555
16 OCT 90-555
16 OCT 90-555
16 OCT 90-555
16 OCT 90-555
16 OCT 90-555
16 OCT 90-555
16 OCT 90-555
16 OCT 90-555
16 OCT 90-555
16 OCT 90-555
16 OCT 90-555
16 OCT 90-555
16 OCT 90-555
18 OCT 90-557
18 OCT 90-557
18 OCT 90-557
16 OCT 90-557
18 OCT 90-557
18 OCT 90-557
18 OCT 90-557
18 OCT 90-557
18 OCT 90-557
18 OCT 90-557
16 OCT 90-557
18 OCT 90-557
18 OCT 90-557
18 OCT 90-557
18 OCT 90-557
18 OCT 90-557
18 OCT 90-557
16 OCT 90-557
18 OCT 90-557

16 OCT 90-555
16 OCT 90-555
16 OCT 90-555
16 OCT 90-555
16 OCT 90-555
16 OCT 90-555
16 OCT 90-555
16 OCT 90-555
16 OCT 90-555
16 OCT 90-555
16 OCT 90-555
16 OCT 90-555
16 OCT 90-555
16 OCT 90-555
16 OCT 90-555
16 OCT 90-555
16 OCT 90-555
16 OCT 90-555
16 OCT 90-555
16 OCT 90-555
16 OCT 90-555
16 OCT 90-555
16 OCT 90-555
16 OCT 90-555
16 OCT 90-555
16 OCT 90-555
16 OCT 90-555
16 OCT 90-555
18 OCT 90-557
18 OCT 90-557
18 OCT 90-557
16 OCT 90-557
18 OCT 90-557
18 OCT 90-557
18 OCT 90-557
18 OCT 90-557
18 OCT 90-557
18 OCT 90-557
16 OCT 90-557
18 OCT 90-557
18 OCT 90-557
18 OCT 90-557
18 OCT 90-557
18 OCT 90-557
18 OCT 90-557
16 OCT 90-557
18 OCT 90-557



QC LOT ASSIGNMENT REPORT
Metals Analysis and Preparation (cont.)

-̂ Enseco
A Coming Company

Laboratory
Sample Number
007352-0003-DU
007352-0003-DU
007352-0004-SA
007352-0004-SA
007352-0004-SA
007352-0004-SA
007352-0004-SA
007352-0004-SA
007352-0004-SA

QC Matrix
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS

QC Category
FAA1-AD
FAA2-AD
ICP-AD
FAA1-AD
FAA1-AD
HG-CVAA-AD
FAA1-AD
FAA1-AO
FAA2-AD

QC Lot Number
(DCS)

18 OCT 90-557
18 OCT 90-557
18 OCT 90-557
18 OCT 90-557
18 OCT 90-557
16 OCT 90-557
18 OCT 90-557
18 OCT 90-557
18 OCT 90-557

QC Run Number
(SCS/BLANK)

18 OCT 90-557
18 OCT 90-557
18 OCT 90-557
18 OCT 90-557
18 OCT 90-557
16 OCT 90-557
18 OCT 90-557
18 OCT 90-557
18 OCT 90-557



METHOD BLANK REPORT
Metals Analysis and Preparation

A Coming Company

Analyte Result Units
Reporting

Limit

Test: ICP-TAL-AT
Matrix: AQUEOUS
QC Lot: 16 OCT 90-555 QC Run

Aluminum
Antimony
Barium
Beryl 1i urn
Calcium
Chromium
Cobalt
Copper
Iron
Magnesium
Manganese
Nickel
Potassium
Silver
Sodium
Vanadium
Zinc

16 OCT 90-555

ND
NO
NO
ND
ND
NO
ND
ND
NO
ND
ND
ND
NO
ND
ND
NO

0.022

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

0.10
0.050
0.010

0.0020
0.20

0.010
0.010
0.010

0.10
0.20

0.010
0.040

5.0
0.010

5.0
0.010
0.020

Test: AS-FAA-AT
Matrix: AQUEOUS
QC Lot: 16 OCT 90-555 QC Run

Arsenic
16 OCT 90-555

ND mg/L 0.0050

Test: PB-FAA-AT
Matrix: AQUEOUS
QC Lot: 16 OCT 90-555 QC Run
Lead

16 OCT 90-555

ND mg/L 0.0050

Test: HG-CVAA-AT
Matrix: AQUEOUS
QC Lot: 16 OCT 90-555 QC Run 16 OCT 90-555
Mercury ND mg/L 0.00020



METHOD BLANK REPORT
Metals Analysis and Preparation (cont.)

•̂ Enseco
A Coming Company

Analyte Result Units
Reporting

Limit

Test: SE-FAA-AT
Matrix: AQUEOUS
QC Lot: 16 OCT 90-555 QC Run:

Selenium
16 OCT 90-555

NO mg/L 0.0050

Test: TL-FAA-AT
Matrix: AQUEOUS
QC Lot: 16 OCT 90-555 QC Run:

Thallium
16 OCT 90-555

ND mg/L 0.0050

Test: CD-FAA-AT
Matrix: AQUEOUS
QC Lot: 16 OCT 90-555 QC Run
Cadmium

16 OCT 90-555

NO mg/L 0.00050

Test: ICP-TAL-AT
Matrix: AQUEOUS
QC Lot: 16 OCT 90-555 QC Run
Aluminum
Antimony
Barium
Beryllium
Calcium
Chromium
Cobalt
Copper
Iron
Magnesium
Manganese
Nickel
Potassium
Silver
Sodium
Vanadium
Zinc

16 OCT 90-555

NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

0.022

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

0.10
0.050
0.010
0.0020
0.20
0.010
0.010
0.010
0.10
0.20
0.010
0.040
5.0

0.010
5.0

0.010
0.020



METHOD BLANK REPORT
Metals Analysis and Preparation (cont.)

•̂ Enseco
A Coming Company

Analyte Result
Reporting

Units Limit

Test: AS-FAA-AT
Matrix: AQUEOUS
QC Lot: 16 OCT 90-555 QC Run

Arsenic

16 OCT 90-555

ND mg/L 0.0050

Test: PB-FAA-AT
Matrix: AQUEOUS
QC Lot: 16 OCT 90-555 QC Run:

Lead

16 OCT 90-555

NO mg/L 0.0050

Test: HG-CVAA-AT
Matrix: AQUEOUS
QC Lot: 16 OCT 90-555 QC Run:

Mercury

16 OCT 90-555

ND mg/L 0.00020

Test: SE-FAA-AT
Matrix: AQUEOUS
QC Lot: 16 OCT 90-555 QC Run:

Selenium

16 OCT 90-555

ND mg/L 0.0050

Test: TL-FAA-AT
Matrix: AQUEOUS
QC Lot: 16 OCT 90-555 QC Run:

Thallium

16 OCT 90-555

ND mg/L 0.0050

Test: CO-FAA-AT
Matrix: AQUEOUS
QC Lot: 16 OCT 90-555 QC Run: 16 OCT 90-555

Cadmium ND mg/L 0.00050



METHOD BLANK REPORT
Metals Analysis and Preparation (cont.)

-̂ Enseco
A Coming Company

Analyte Result Units
Reporting

Limit

Test: CD-FAA-AD
Matrix: AQUEOUS
QC Lot: 18 OCT 90-557 QC Run

Cadmium
18 OCT 90-557

ND mg/L 0.00050

Test: TL-FAA-AD
Matrix: AQUEOUS
QC Lot: 18 OCT 90-557 QC Run:

Thallium
18 OCT 90-557

ND mg/L 0.0050

Test: SE-FAA-AD
Matrix: AQUEOUS
QC Lot: 18 OCT 90-557 QC Run:
Selenium

18 OCT 90-557

ND mg/L 0.0050

Test: HG-CVAA-AO
Matrix: AQUEOUS
QC Lot: 16 OCT 90-557 QC Run:

Mercury

16 OCT 90-557

ND mg/L 0.00020

Test: PB-FAA-AD
Matrix: AQUEOUS
QC Lot: 18 OCT 90-557 QC Run:

Lead
18 OCT 90-557

ND mg/L 0.0050

Test: AS-FAA-AD
Matrix: AQUEOUS
QC Lot: 18 OCT 90-557 QC Run: 18 OCT 90-557

Arsenic ND mg/L 0.0050



METHOD BLANK REPORT
Metals Analysis and Preparation (cont.)

Analyte Result Units

•^Enseco
A Coming Company

Reporting
Limit

Test: ICP-TAL-AD
Matrix: AQUEOUS
QC Lot: 18 OCT 90-557 QC Run

Aluminum
Antimony
Barium
Beryl 1i urn
Calcium
Chromium
Cobalt
Copper
Iron
Magnesium
Manganese
Nickel
Potassium
Silver
Sodium
Vanadium
Zinc

18 OCT 90-557

NO
ND
NO
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

0.10
0.050
0.0100.0020

0.20
0.010
0.010
0.010

0.10
0.20

0.010
0.040

5.0
0.010

5.0
0.010
0.020



DUPLICATE CONTROL SAMPLE REPORT
Metals Analysis and Preparation

•^Enseco
A Coming Company

Analyte
Concentration Accuracy Precision

Spiked Measured Average(%) (RPO)
DCS1 DCS2 AVG DCS Limits DCS L i m i t

Category: ICP-AT
Matrix: AQUEOUS
QC Lot: 16 OCT 90-555
Concentration Units: mg/L

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Silver
Sodium
Tin
Vanad-.um
Zinc

2.0
0.5
0.5
2.0

0.05
0.05
100
0.2
0.5

0.25
1.0
0.5
50
0.5
0.5
50

0.05
100
0.4
0.5
0.5

2.17
0.573
0.537
2.20

0.0541
0.0490

103
0.214
0.511
0.273
1.01

0.525
49.9
0.504
0.496
51.6

0.0507
112

0.424
0.518
0.532

2.27
0.602
0.586
2.31

0.0567
0.0543

109
0.225
0.540
0.287
1.08
0.568
52.7
0.534
0.522
54.6

0.0525
118

0.440
0.545
0.553

2.22
0.588
0.561
2.25

0.0554
0.0516

106
0.220
0.525
0.280
1.04

0.547
51.3

0.519
0.509
53.1

0.0516
115

0.432
0.532
0.543

111
118
112
113
111
103
106
110
105
112
104
109
103
104
102
106
103
115
108
106
109

80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120

4.5
4.9
8.8
5.1
4.7
10

5.7
5.2
5.4
5.2
5.8
7.9
5.3
5.8
5.1
5.7
3.6
5.0
3.7
5.1
3.9

20
20
20
20
20
20
20
20
20
2C
20
20
20
20
20
2C
20
20
20
2C
2C

Category: FAA1-AT
Matrix: AQUEOUS
QC Lot: 16 OCT 90-555
Concentration Units: mg/L

Arsenic
Lead
Selenium
Thallium

0.04 0.0410
0.02 0.0214
0.01 0.00980
0.05 0.0477

0.0440 0.0425
0.0214 0.0214
0.00980 0.00980
0.0489 0.0483

106 80-120
107 80-120
98 80-120
97 80-120

7 . 1
0.0
0.0
2 .5

20
20
2C
2C

Calculations are performed before rounding to avoid round-off errors in calculated resul ts.



DUPLICATE CONTROL SAMPLE REPORT
Metals Analysis and Preparation (cont.)

•^Enseco
A Coming Company

Analyte
Concentration

Spiked Measured
DCS1 DCS2 AVG

Accuracy Precision
Average(%) (Rpn\
DCS timi(s ods Limit

Category: HG-CVAA-AD
Matrix: AQUEOUS
QC Lot: 16 OCT 90-557
Concentration Units: mg/L

Mercury 0.001 0.00110 0.00120 0.00115 115 80-120 8.7 20

Category: ICP-AD
Matrix: AQUEOUS
QC Lot: 18 OCT 90-557
Concentration Units: mg/L

Aluminum
Antimony
Arsenic
Barium
Beryl 1ium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Silver
Sodium
Tin
Vanadium
Zinc

2.0
0.5
0.5
2.0

0.05
0.05
100
0.2
0.5

0.25
1.0
0.5
50
0.5
0.5
50

0.05
100
0.4
0.5
0.5

2.09
0.571
0.530
2.11

0.0514
0.0520

102
0.211
0.505
0.267
0.990
0.531
49.1
0.494
0.489
51.3

0.0520
108

0.399
0.505
0.506

2.08
0.557
0.541
2.10

0.0507
0.0483

101
0.208
0.501
0.266
0.985
0.513
48.8

0.491
0.496
50.9

0.0523
107

0.386
0.502
0.517

2.09
0.564
0.535
2.11

0.0511
0.0501

102
0.209
0.503
0.266
0.988
0.522
49.0
0.493
0.493
51.1

0.0521
107

0.393
0.503
0.511

104
113
107
105
102
100
102
105
101
106
99
104
98
99
99
102
104
107
98
101
102

80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120

0.6
2.5
2.2
0.5
1.3
7.4
0.9
1.1
0.8
0.4
0.5
3.6
0.6
0.6
1.5
0.8
0.7
0.8
3.2
0.6
2.1

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

Calculations are performed before rounding to avoid round-off errors in calculated results.



MATRIX SPECIFIC QC
ASSIGNMENT REPORT
Metals Analysis and

QC
SAMPLE TYPE

MATRIX DUPLICATE

MATRIX DUPUCATE

MATRIX DUPLICATE

MATRIX DUPLICATE

MATRIX DUPLICATE

MATRIX DUPLICATE

MATRIX DUPLICATE

MATRIX DUPLICATE

MATRIX DUPLICATE

MATRIX DUPLICATE

MATRIX DUPLICATE

MATRIX DUPLICATE

MATRIX DUPLICATE

MATRIX DUPLICATE

MATRIX SPIKE

MATRIX SPIKE

MATRIX SPIKE

Preparation

TEST

ICP-TAL-AT

AS-FAA-AT

PB-FAA-AT

HG-CVAA-AT

SE-FAA-AT

TL-FAA-AT

CD-FAA-AT

ICP-TAL-AD

AS-FAA-AD
*

PB-FAA-AD

HG-CVAA-AD

SE-FAA-AD

TL-FAA-AD

CD-FAA-AD

ICP-TAL-AT

ICP-TAL-AD

AS-FAA-AD

LABORATORY
SAMPLE NUMBER

007352-0001-DU

007352-0001-DU

007352-0001-DU

007352-0001-DU

007352-0001-DU

007352-0001-DU

007352-0001-DU

007352-0003-OU

007352-0003-DU

007352-0003-DU

007352-0003-OU

007352-0003-DU

007352-0003-DU

007352-0003-DU

007352-0001-MS

007352-0003-MS

007352-0003-MS

—— "̂ mseco
A Coming Compaiv

QC
LOT

16 OCT 90-555

16 OCT 90-555

16 OCT 90-555

16 OCT 90-555

16 OCT 90-555

16 OCT 90-555

16 OCT 90-555

18 OCT 90-557

18 OCT 90-557

18 OCT 90-557

16 OCT 90-557

18 OCT 90-557

18 OCT 90-557

18 OCT 90-557

16 OCT 90-555

18 OCT 90-557

18 OCT 90-557



MATRIX SPECIFIC QC
ASSIGNMENT REPORT
Metals Analysis and Preparation (cont.)

QC
SAMPLE

MATRIX

MATRIX

MATRIX

MATRIX

MATRIX

TYPE

SPIKE

SPIKE

SPIKE

SPIKE

SPIKE

TEST

PB-FAA-AD

HG-CVAA-AD

SE-FAA-AD

TL-FAA-AD

CD-FAA-AD

LABORATORY
SAMPLE NUMBER

007352-0003-MS

007352-0003-MS

007352-0003-MS

007352-0003-MS

007352-0003-MS

Ênseco
A Corning Company

QC
LOT

18 OCT 90-557

16 OCT 90-557

18 OCT 90-557

18 OCT 90-557

18 OCT 90-557



MATRIX DUPLICATE REPORT
Metals Analysis and Preparation

-̂ Enseco
A Coming Company

Analyte
Concentration

Matrix
Sample Ouplicate

%
RPO

Test: ICP-TAL-AT
Matrix AQUEOUS
Sample: 007352-0001
Units: mg/L
Aluminum
Antimony
Barium
Beryl 1ium
Calcium
Chromium
Cobalt
Copper
Iron
Magnesium
Manganese
Nickel
Potassium
Silver
Sodium
Vanadium
Zinc

14.7
ND

0.15
ND
333

0.14
0.024
0.12
44.1
82.7
1.1

0.13
5.8
ND
ND

0.061
64.9

13.7
ND

0.15
ND
355

0.13
0.026
0.12
45.8
87.6
1.1

0.13
5.5
ND
ND

0.055
68.6

6.6
NC
0.0
NC
6.2
2.1
8.0
4.7
4.0
5.8
5.2
2.6
5.7
NC
NC
11
5.4

Test: AS-FAA-AT
Matrix AQUEOUS
Sample: 007352-0001
Units: mg/L

Arsenic 0.018 0.018 5.0

Test: PB-FAA-AT
Matrix AQUEOUS
Sample: 007352-0001
Units: mg/L

Lead 0.36 0.37 1.9

ND « Not detected
NC - Not calculated, calculation not applicable.

All calculations are performed before rounding to avoid round-orf
errors in calculated results.



MATRIX DUPLICATE REPORT
Metals Analysis and Preparation (cont.)

A Conning Company

Analyte

Concentration
Matrix

Sample Duplicate RPD

Test: HG-CVAA-AT
Matrix AQUEOUS
Sample: 007352-0001
Units: mg/L

Mercury NO ND NC

Test: SE-FAA-AT
Matrix AQUEOUS
Sample: 007352-0001
Units: mg/L
Selenium ND ND NC

Test: TL-FAA-AT
Matrix AQUEOUS
Sample
Units

Thallium

007352-0001
mg/L

ND ND NC

Test: CD-FAA-AT
Matrix AQUEOUS
Sample: 007352-0001
Units: mg/L

Cadmium 0.023 0.024 3.8

Test: ICP-TAL-AD
Matrix AQUEOUS
Sample: 007352-0003
Units: mg/L

Aluminum
Antimony
Barium
Beryllium
Calcium
Chromium
Cobalt

ND
0.051
0.066

ND
220
ND
ND

ND
ND

0.063
ND
213
ND
ND

NC
NC
3.7
NC
3.2
NC
NC

ND « Not detected
NC - Not calculated, calculation not applicable.

All calculations are performed before rounding to avoid round-off
errors in calculated results.



MATRIX DUPLICATE REPORT
Metals Analysis and Preparation (cont.)

Ênseco,* comp,nyA 0

Analyte
Copper
Iron
Magnesium
Manganese
Nickel
Potassium
Silver
Sodium
Vanadium
Zinc

Concentration
Matrix

Sample Duplicate
NDND

ND
52.7
0.21

ND
ND
ND
ND
ND
9.7

ND
51.0
0.21

ND
ND
ND
ND
ND
9.4

%
RPD
NC
NC
3.3
2.9
NC
NC
NC
NC
NC
3,4

Test: AS-FAA-AD
Matrix AQUEOUS
Sample: 007352-0003
Units: mg/L

Arsenic ND ND NC

Test: PB-FAA-AD
Matrix AQUEOUS
Sample: 007352-0003
Units: mg/L

Lead ND ND NC

Test: HG-CVAA-AD
Matrix AQUEOUS
Sample: 007352-0003
Units: mg/L

Mercury ND ND NC

Test: SE-FAA-AD
Matrix AQUEOUS
Sample: 007352-0003
Units: mg/L

Selenium NO ND NC

ND « Not detected
NC - Not calculated, calculation not applicable.

All calculations are performed before rounding to avoid round-off
errors in calculated results.



MATRIX DUPLICATE REPORT
Metals Analysis and Preparation (cont.)

Concentration
Matrix %

Analyte Sample Duplicate RPD

Test: TL-FAA-AD
Matrix AQUEOUS
Sample: 007352-0003
Units: mg/L
Thallium ND ND NC

Test: CD-FAA-AD
Matrix AQUEOUS
Sample: 007352-0003
Units: mg/L

Cadmium ND ND NC

ND - Not detected
NC = Not calculated, calculation not applicable.

All calculations are performed before rounding to avoid round-off
errors in calculated results.



MATRIX SPIKE REPORT
Metals Analysis and Preparation

•̂ Enseco
A Coming Company

Analyte Sample

Concentration
Matrix Amount
Spike Spiked

%
Rec

Test: ICP-TAL-AT
Matrix AQUEOUS
Sample: 007352-0001
Units: mg/L
Aluminum
Antimony
Barium
Beryllium
Calcium
Chromium
Cobalt
Copper
Iron
Magnesium
Manganese
Nickel
Potassium
Silver
Sodium
Vanadium
Zinc

14.7
ND

0.15
ND
333

0.14
0.024
0.12
44.1
82.7
1.1

0.13
5.8
NO
ND

0.061
64.9

14.0
0.90
4.0

0.096
515

0.47
0.91
0.59
41.1
171
1.9

0.96
98.3

0.091
208

0.97
60.1

4.0
1.0
4.0

0.10
200

0.40
1.0

0.50
2.0
100
1.0
1.0
100

0.10
200
1.0
1.0

NC
90
97
96
91
84
88
95
NC
88
80
84
93
91
104
90
NC

ND * Not detected
NC * Not calculated, calculation not applicable.
All calculations are performed before rounding to avoid round-off
errors in calculated results.



————————————————————•——————————-^Enseco
MATRIX SPIKE REPORT A G**, c
Metals Analysis and Preparation (cont.)

Concentration
Matrix Amount %

Analyte Sample Spike Spiked Rec

Test: HG-CVAA-AT
Matrix AQUEOUS
Sample: 007352-0001
Units: mg/L
Mercury NO 0.0010 0.0010 105

Test: ICP-TAL-AD
Matrix AQUEOUS
Sample: 007352-0003
Units: mg/L

Aluminum NO 2.0 2.0 101
Antimony 0.051 0.54 0.50 98
Barium 0.066 2.1 2.0 103
Beryllium NO 0.049 0.050 98
Calcium 220 305 100 NC
Chromium NO 0.20 0.20 100
Cobalt NO 0.48 0.50 95

NO = Not detected
NC = Not calculated, calculation not applicable.
All calculations are performed before rounding to avoid round-off
errors in calculated results.



nseco
MATRIX SPIKE REPORT AComif16Comp*ny

Metals Analysis and Preparation (cont.)

Concentration
Matrix Amount %

Analyte Sample Spike Spiked Rec
Copper NO 0.26 0.25 102
Iron NO 0.93 1.0 93
Magnesium 52.7 98.2 50.0 91
Manganese 0.21 0.67 0.50 91
Nickel NO 0.46 0.50 93
Potassium NO 52.3 50.0 105
Silver ND 0.047 0.050 93
Sodium ND 111 100 111
Vanadium ND 0.48 0.50 97
Zinc 9.7 9.1 0.50 NC

Test: AS-FAA-AD
Matrix AQUEOUS
Sample: 007352-0003
Units: mg/L

Arsenic ND 0.038 0.040 95

Test: PB-FAA-AO
Matrix AQUEOUS
Sample: 007352-0003
Units: mg/L

Lead ND 0.018 0.020 92

Test: HG-CVAA-AD
Matrix AQUEOUS
Sample: 007352-0003
Units: mg/L

Mercury ND 0.0011 0.0010 110

Test: SE-FAA-AD
Matrix AQUEOUS
Sample: 007352-0003
Units: mg/L

Selenium NO 0.012 0.010 120

ND = Not detected
NC - Not calculated, calculation not applicab.e.

All calculations are performed before rounding to avoid round-off
errors in calculated results.



MATRIX SPIKE REPORT
Metals Analysis and Preparation (cont.)

-̂ Enseco
A Coming Company

Analyte Sample
Concentration

Matrix Amount
Spike Spiked

%
Rec

Test: TL-FAA-AO
Matrix AQUEOUS
Sample: 007352-0003
Units: mg/L
Thallium ND 0.037 0.050 75

Test: CD-FAA-AD
Matrix AQUEOUS
Sample: 007352-0003
Units: mg/L
Cadmium ND 0.0025 0.0020 125

ND - Not detected
NC - Not calculated, calculation not applicable.
All calculations are performed before rounding to avoid round-off
errors in calculated results.
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< TOTAL NUMBER OF CONTAINERS' '& 'f

z

•M*•

inr

ANTICIPATED CHEMICAL HAZARDS:

RELINQUISHED BY:

RELINQUISHED BY:

(MN)

RELJNQUISHED BY:

AOOmONAL SIGNATURE
SHEET REQUIRED

METHOD OF SHIPMENT:

DATE/TIME

DATE/TIME'

SHIPPED BYt

CONDITION OF SEAL UPON RECEIPT:
GENERAL CONDITION OF COOLER:

?RCttIVED BYj- , i / -
< -i', /**+ ' * „ . i* j*v.' < "^

RECEIVED BY:

RCCOVED IfOR LABORATORY BY:

(•00 ———:—————
COOLER OPENED BY:

.REMARKS. ;..;..
'" *•" ' '' '•

'.~i

.1

^,

• • • .
r^.1 • • > - ; . • . . - . . : . . •>. , .*

;i

DATE/TIME
'. •' V" j

OATE/HME
1

' ii
j i

WHITE - CRA OmCE COP,Y
YELLOW - RECEIVING LABORATORY COPY
PINK - CRA LABORATORY COPY
GOLDEN ROD - SHIPPERS

W2 006213



?5,T~ JSr"-^0 ^gP 21 ; 3 9 HOL I Dft V I

..i^:;Vi-;£ ,1'"-'-,'/ .1^̂

i^W.ir-&*r/f ̂
CONESTOOA-ftdVEnS 4 ASSOCIATES
851 Colby DHv«,WaUrlod, Ontvto Canada N2V

**»:
*J» -^EL»4--.i.yi'. ' '/V-Tu?5';--.'^T.--.i •.! ^M^BIKx:il«!

SAMPLER'S SIGNATURE

CHAIN OF CUSTODY
RECORD"

PROJECT

••i.-V ''• vt •<','•" '"'>. --, :.-,O'.-. • • " 4 • - • '

TOTAL NUMBER OT'CONTAINERS; :'.>;?, /3k vi
ANTICJPATCD CHEMICAL HAZARDS:

:U;^u^/?/e -^-^
O A T T T M C

OATC/T1UE

RCCQVED BY;

RELINQUISHED BY:
ca-

RECaVED BY:

(9GN)

REUNOUtSHED BY:
OF

RECSVSJ BY:
• '

(WN)

ADDITIONAL SIGNATURE
SHEET REQUIRED

r-i
U

MCTHOO OF SHIPMENT: SHPPCD

CONDITION OF SEAL UPON RECEIPT;
GENERAL CONDITION OF COOLER:

RCCSVED FOR LABORATORY BY:

COOLfK OPENED BY:

(3WH) ——————————

DATE/TIME
_I ""

DATE/TIME

WHITE - CRA OFFICE COP.Y
YELLOW - RECEIVING LABORATORY COPY
PINK - CRA LABORATORY COPY
GOLDEN ROD - SHIPPERS

S 006214



RAD3ANcomma Radian Work Order MO-10-067

Analytical Report
10/23/90

c G

OCT ;tO '

CRA

CRA
CRA
382 WEST COUNTY ROAD "0'
ST. PAUt, HK 55112
DAVE OEHPSEY

Customer Uork Identification RASMUSSEN
Purchase Order Number 2433

1
2
3
4

Contents:

Analytical Data Summary
Sample History
Comments Summary
Motes and Definitions

Radian Corporation
5103 West Beloit Road
Milwaukee, UI 53214

414-643-2719

Client Servicts Coordinator: ULBROWN

Certified by:



C O R P O H 1 T I O N

CRA
Radian Work Order: HO-10-067

Analytical Data Summary Page:3

Sample Identifications
Method/Analyte

W-101090-UP-0- U-101090-UP-0- U-101090-UP-0-
01 02 05
01 02 03

Matrix water water water

A l k a l i n i t y
Alkalinity

BOO 5 day
BOO 5

Chemical oxygen demand
Chemical Oxygen Demand

Total dissolved solids
Total dissolved solids

Total organic carbon
Total organic carbon

Total suspended solids.
Total suspended solids

Result Det. Limit

860 mg/L !;():::!:•:

13 mg/L 1i6:J:!:' "::-:.::

12 3 mg/L 5-̂ .0; . •'

970 mq/L &&^> ':'•-'-

23 mg/L t̂ f̂ -i;

3400 mg/L 5+:tt£: /•£ -

Result Oct. Li m i t

520 mq/L l£b:''';".Y:::

6 ma/L itO :

33 mq/L SVO:

760 mg/L $s&&: * .vi.

11 mg/L mmK
300 mg/L Ŝ S:K;:;;>

Result Oet. L i m i t

730 ma/L 1:.0

35 ma/L t:o

100 mq/L 5:0

950 mq/L 8; 6"; -•• •••' "- 1

11 mg/L 1:ib\ :;,,:-:::;

450 mg/L JiO^-'s-1:.1.1.

a Est. result less that 5 times detection limit

(1) For a detailed description of flags and technical terms in this report refer to the glossary.



RADIAN
Analytical Data Summary

CRA
Radian Work Order: MO-10-067

Sample Identifications
Method/ Ana I yte

U-101090-WP-0- METHOD BLANK MATRIX SPIKE
Oi
04 05 06

Matrix water water water

Alkalinity
Alkalinity

BOD 5 day
800 5

Chemical oxygen demand
Chemical Oxygen Demand

otal dissolved solids
Total dissolved solids

Total organic carbon
Total organic carbon

Total suspended solids.
Total suspended solids

Result Det. Limit

780 mg/L Ililill

57 mg/L

160 mg/L 5£(&i£;i;$l

690 mg/L £il!!H

8.3 mg/L 111111

670 mg/L Siiilll

Result Det. Limit

HD mg/L 5 vQ;: -'• !: • • . ;

"D mg/L yffi'-^': c

Result Det. Limit

96 %

102 % /. ; i

ND Not detected at specified detection limit

(1) For a detailed description of flags and technical terms In this report refer to the glossary.



C O R P O R A T I O N Analytical Data Sun-nary

CRA
Radian Uork Order: MO-10-067

Page:5

Method/AnaIyte

Matrix

Sample Identifications

MATRIX SPIKE
DUPLICATE
07
water

Chemical oxygen demand
Chemical Oxygen Demand

Total organic carbon
Total organic carbon

Result Oet. Limit

103 x "$££Mi
102 x "V̂ :";:::'

<1) For a detailed description of flags and technical terms in this report refer to the glossary.



RADIAN
C O • P O It OT I OJL Sample History

CRA
Radian Work Order: MO-10-067

Page:6

Sample Identifications and Dates

Sample ID W-101090-UP-0- U-1Q1090-WP-0- W- 101090-WP-O- W-101090-UP-0- METHOD BLANK MATRIX SPIKE
01 02 05 04

Date Sampled 10/10/90 10/10/90 10/10/90 10/10/90
Date Received 10/11/90 10/11/90 10/11/90 10/11/90 10/11/90 10/11/90
Matrix water water water water water water

01 02 ,03:. 04 05 06

Alkalinity
Prepared
Analyzed
Analyst
File ID
Blank ID
Instrument
Report as

BOO 5 day
Prepared
Analyzed
Analyst
File ID
Blank ID
Instrument
Report as

Chemical oxygen demand
Prepared
Analyzed
Analyst
File ID
Blank ID
Instrument
Report as

Total dissolved solids
Prepared
Analyzed
Analyst
File ID
Blank ID
Instrument
Report as

Total organic carbon
Prepared
Analyzed
Analyst
File ID
Blank ID
Instrument
Report as

10/13/90
10/13/90
MJB
23843-9
23843-9
NA
received

10/11/90
10/11/90
RAF
23527-37
23527-37
ysi
received

10/11/90
10/11/90
MJB
23843-7
23843-7
HOCH
received

10/13/90
10/13/90
MJB
23843-10
23843-10
NA
received

10/15/90
10/15/90
RAF
23532-40
23532-40
DOHRHANN
received

10/13/90
10/13/90
MJB
23843-9
23843-9
MA
received

10/11/90
10/11/90
RAF
23527-37
23527-37
ysi
received

10/11/90
10/11/90
MJB
23843-7
23843-7
HOCH
received

10/13/90
10/13/90
MJB
23843-10
23843-10
NA
received

10/15/90
10/15/90
RAF
23532-40
23532-40
DOHRHANN
received

10/13/90
10/13/90
MJB
23843-9
23843-9
NA
received

10/11/90
10/11/90
RAF
23527-37
23527-37
ysi
received

10/11/90
10/11/90
MJB
23843-7
23843-7
HOCH
received

10/13/90
10/13/90
MJB
23843-10
23843-10
NA
received

10/15/90
10/15/90
RAF
23532-40
23532-40
OOHRMANN
received

10/13/90
10/13/90
MJB
23843-9
23843-9
NA
received

10/11/90
10/11/90
RAF
23527-37
23527-37
ysi
received

10/11/90
10/11/90
MJB
23843-7
23843-7
HOCH
received

10/13/90
10/13/90
MJB
23843-10
23843-10
NA
received

10/15/90
10/15/90
RAF
23532-40
23532-40
DOHRHANN
received

10/11/90
10/11/90
MJB
23843-7
23843-7
HOCH
received

10/15/90
10/15/90
RAF
23532-40
23532-40
DOHRHANN
received

10/11/90
10/11/90
MJB
23843-7
23843-7
HOCH
received

10/15/90
10/15/90
RAF
23532-40
23532-40
OOHRHANN
received



3SADI.AH
Sample History

CRA
Radian Uork Order: MO-10-067

Page:7



RADIAN
C O I t P O H A T I O M Sample History Page:8

CRA
Radian Work Order: MO-10-067

Sample Identifications and Dates

Sample ID IM01Q90-UP-0- U-1Q1090-UP-0- W-1Q1090-WP-Q- U-101090-UP-0- METHOD BLANK MATRIX SPIKE
01 02 05 04

Date Sampled 10/10/90 10/10/90 10/10/90 10/10/90
Date Received 10/11/90 10/11/90 10/11/90 10/11/90 10/11/90 10/11/90
Matrix water water water water

01 02 03 04 05 06

Total suspended solids.
Prepared
Analyzed
Analyst
File 10
Blank ID
Instrunent
Report as

10/13/90
10/13/90
HJ8
23843-10
23843-10
HA
received

10/13/90
10/13/90
MJB
23843-10
23843-10
NA
received

10/13/90
10/13/90
MJB
23843-10
23843-10
HA
received

10/13/90
10/13/90
MJB
23843-10
23843-10
NA
received



RADIAN

CRA
Radian Work Order: MO-10-067

Sample History Page:9

Sample Identifications and Dates

Sanpte 10 MATRIX SPIKE
DUPLICATE

Date Sampled
Date Received 10/11/90
Matrix water

07

Chemical oxygen demand
Prepared
Analyzed
Analyst
File 10
Blank ID
Instrument
Report as

Total organic carbon
Prepared
Analyzed
Analyst
File ID
Blank ID
Instrument
Report as

10/11/90
10/11/90
HJ8
23843-7
23843-7
HOCH
received

10/15/90
10/15/90
RAF
23532-40
23532-40
DOHRMANN
receiver



C O M V O H J K T I O M

Appendix A

Comments, Notes and Definitions



RA3DIAM
C O R P O R A T I O N Notes and Definitions

CfiA
Radian Work Order; MO-10-067

Page: A-2

o) ALL METHODS EXCEPT CLP

The results which are less than five times the method specified
detection Limit.
EXPLANATION
Uncertainty of the analysis w i l l increase as the method detection
limit is approached. These results should be considered approximate.

NO ALL METHODS EXCEPT CLP
This flag is used to denote analytes which are not detected at or
above the specified detection limit.
EXPLANATION
The value to the right of the < symbol is the method specified
detection limit for the analyte.



C O R P O Notes and Definitions

CRA
Radian Work Order; HO-10-067

TERMS USED IN THIS REPORT:
AnaLyte * A chemical for which a sample is to be analyzed.
EPA method and QC specifications.

The analysis w i l l meet

Page: A-3

Compound - See AnaLyte.

Detection Limit - The method specified detection limit, which is the lower l i m i t of
quantisation specified by EPA for a method. Radian staff regularly assess their
laboratories' method detection limits to verify that they meet or are lower than those
specified by EPA. Detection limits which are higher than method limits are based
on experimental values at the 99% confidence level. The detection limits for EPA CLP
(Contract Laboratory Program) methods are CRQLs (contract required quantitation
Limits) for organics and CRDLs (contract required detection limits) for inorganics.
Note, the detection limit may vary from that specified by EPA based on sample
size, dilution or cleanup. (Refer to Factor, below)

EPA Method - The EPA specified method used to perform an analysis. EPA has specified
standard methods for analysis of environmental samples. Radian w i l l perform its
analyses and accompanying QC tests in conformance with EPA methods unless otherwise specified.

Factor - Default method detection limits are based on analysis of clean water samples.
A factor is required to calculate sample specific detection limits based on alternate
matrices (soil or water), reporting units, use of cleanup procedures, or dilution of extracts/
digestates. For example, extraction or digestion of 10 grams of soil in contrast
to 1 liter of water w i l l result in a factor of 100.

Matrix - The sample material. Generally, it w i l l be soil, water, air, oil, or solid
waste.

Radian Work Order - The unique Radian identification code assigned to the samples reported in
the analytical summary.___________________________________________

Units • ug/L micrograms per liter (parts per billion);liquids/water
ug/kg micrograms per kilogram (parts ptr billion); soils/solids
ug/M3 micrograms per cubic meter; air samples
mg/L milligrams per liter (parts per million);liquids/water
mg/kg milligrams per kilogram (parts per miUion);soiIs/solids
X percent; usually used for percent recovery of QC standards
uS/c» conductance unit; microSiemans/centimeter
mt/hr millIliters per hour; rate of settlement of matter in water
NTU turbidity unit; nephelometric turbidity unit
CU color unit; equal to 1 mg/t of cftloroplatinate salt
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RADIAN
C O H P O H A T I O M

CONESTOGA ROVERS & ASSOCIATES
Radian Work Order: SO-10-128

Report Garments and Narrative Page: A-2

General Consents
SAMPLE 11 UAS ANALYZED TWICE. SEVERE MATRIX EFFECTS REDUCED
INTERNAL STANDARD RECOVERIES TO NEARLY ZERO. NO USEFUL DATA
COULD BE RETRIEVED FROM THE DATA.



RADIAN
C O H P O H A T I O M

Notes and Definitions Page: A-3

CONESTOGA ROVERS & ASSOCIATES
Radian Uorlc Order: SO-10-128

3 ALL METHODS EXCEPT CLP
The results which are Less than five times the method specified
detection limit.
EXPLANATION
Uncertainty of the analysis w i l l increase as the method detection
limit 1*3 approached. These results should be considered approximate.

Et INORGANIC CLP
This flag incdicates that a reported value is Less
than the Contract Required Detection Limit (CRDL), but greater than
the Instrument Detection Limit (IOL).
ORGANIC METHODS
This flag indicates that an analyte is found in the associated blank,
but the sample results are not corrected for the amount in the blank.

ND ALL METHODS EXCEPT CLP
This flag is used to denote analytes which are not detected at or
above the specified detection limit.
EXPLANATION
The value to the right of the < symbol is the method specified
detection limit for the analyte.

0 ALL METHODS EXCEPT CLP
This quality control standard is outside method or laboratory spec-
ified control limits.
EXPLANATION
This flag is applied to matrix spike, analytical QC spike, and
surrogate recoveries; and to RPDCrelative percent difference)
values for duplicate analyses and matrix spike/matrix spike
duplicate result.



RADIAN
C O H K O H A T I O N Notes and Definitions

CONESTOCA ROVERS & ASSOCIATES
Radian Work Order: SO-10-128

Pag1?: A-4

TERMS USED IN THIS REPORT:
Analyte - A chemical for which a sample is to be analyzed. The analysis w i l l meet
EPA method and QC specifications.

Compound - See Analyte.

Detection Limit • The method specified detection limit, which is the Lower limit of
quantitation specified by EPA for a method. Radian staff regularly assess their
laboratories' method detection limits to verify that they meet or are lower than those
specified by EPA. Detection limits which are higher than method Limits are based
on experimental values at the 99% confidence level. The detection limits for EPA CLP
(Contract Laboratory Program) methods are CRQLs (contract required quantitation
Limits) for organics and CRDLs (contract required detection limits) for inorganics.
Note, the detection limit may vary from that specified by EPA based on sample
size, dilution or cleanup. (Refer to Factor, below)

EPA Method • The EPA specified method used to perform an analysis. EPA has specified
standard methods for analysis of environmental samples. Radian w i l l perform its
analyses and accompanying QC tests in conformance with EPA methods unless otherwise specified.

Factor - Default method detection Limits are based on analysis of clean water samples.
A factor is required to calculate sample specific detection Limits based on alternate
matrices (soil or water), reporting units, use of cleanup procedures, or dilution of extracts/
digestates. For example, extraction or digestion of 1Q grams of soil in contrast
to 1 liter of water will result in a factor of 100.

Matrix • The sample material. Generally, it w i l l be soil, water, air, oil, or solid
naste.

Radian Work Order • The unique Radian identification code assigned to the samples reported in
the analytical summary.____ ______ _____ ____ ___

Units - ug/L micrograms per liter (parts per biLlion);liquids/water
ug/kg micrograms per kilogram (parts per billion}; soils/solids
ug/M3 micrograms per cubic meter; air samples
mg/L milligrams per liter (parts per million);Liquids/water
mgVkg milligrams per kilogram (parts per mULion);soils/solids
X percent; usually used for percent recovery of QC standards
uS/cro conductance unit; tnicroSiemans/centimeter
nt/hr njllitftirs per hour; rate of settlement of matter in water
MTU turbidity unit; nephelometric turbidity unit
CU color unit; equal to 1 mg/L of chloroplatinate salt

1
1
1
1
1
1
1
I
I
I
I
I



RADIAN
Sample History Page:/

COHESTOGA ROVERS & ASSOCIATES
Radian Uork Order: SO-10-12S

Sample Identifications and Dates

Sample ID U-1Q1190-WP-06 U-101190-UP-07 U-101190-UP-Q8 U-101190-UP-09 U-101190-WP-10 U-101 19Q-UP-0-
8 MS

Date Sanpted 10/11/90 10/11/90 10/11/90 10/11/90 10/11/90 10/11/90
Date Received 10/12/90 10/12/90 10/12/90 10/12/90 10/12/90 10/12/90
Matrix water water y«ter water water water

01 02 03 04 05 07

Volatiles by SU8240 <25mL>
Prepared
Analyzed
Analyst
File ID
Blank ID
Instrument
Report as

/olatiles by SU8240 (25mL>
Prepared
Analyzed
Analyst
File ID
Blank ED
Instrument
Report as

/olatiles by SU8240 <25mL)
Prepared
Analyzed
Analyst
File ID
Blank ID
Instrument
Report as

10/24/90
RY
101 2801 R
101 060 78
F3
received

10/23/90
RY
1012802A
1010607A
F3
received

10/24/90
RY
1012803R
1010607B
F3
received

10/23/90
RY
1012804A
1010607A
F3
received

10/23/90
RY
1012805A
1010607A
F3
received

10/24/90
RY
1012807A
1010607A
F3
received

10/24/90
RY
10128078
1010607A
F3
received



RADIAN
C O R P O R A T I O N Sample History Page:8

CONESTOGA ROVERS & ASSOCIATES
Radian Work Order: $0-10-128

Sample ID

Date Sampled
Date Received
Matrix

Sample Identifications and Dates

TRIP BLANK REAGENT BLANK

10/11/90
10/12/90
water

08

10/12/90
water
09

VoIatiles by SU8240 (25mL)
Prepared
Analyzed
Analyst
File ID
Blank ID
Instrument
Report as

Volatiles by SW8240 (25mO
Prepared
Analyzed
Analyst
File ID
Blank ID
Instrument
Report as

10/24/90
RY
1012808A
1010607A
F3
received

10/23/90
RY
1010607A

F3
received

10/24/90
RY
1010607B

F3
received



RADIAN

CONESTOGA ROVERS & ASSOCIATES
Radian Work Order: SO-10-128

Analytical Data Summary Page: 5

Method:Volatiles by SVI8240 (25mL> (1)
List:Target compound List

, Sample ID: U-101190-UP-10 TRIP BLANK REAGENT BLANK REAGENT BLANK

i
Factor: 0.200 0.200 0.200 0.200
Results in: ug/L Ug/L ug/L ug/L

05A QSA 09A 09B
Matrix: water water water water

Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone
Carbon disulfide
Carbon tetrachLoride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
D i bromoch loromethane
1,1-DicMoroethane
1,2-Dichloroethane
1,2-Oichloroethene (total)
1,1-DichLoroethene
1 , 2- D i ch I oropropane
cis-1,3-0ichloropropene
trans-1,3-Dichloropropene
Ethyl benzene
2-Hexanone
4-Methyl-2-pentanone
MethyLene chloride
Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
Total Xylenes
1f 1,1-Trichloroethane

Result Det. Limit
ND di$if$
ND $iJi?l!
ND 0|||||
ND
ND P̂ lllf
ND

ND ill!
ND

ND §|||lt
ND Oil&fl.
0.9 dill
ND 6:iiSi!
NO
ND 0̂|2|l
ND 0-12;;
NO &;$Q||
NO &;i>;II;
ND Piilll
ND <&!!;!
NOND *BH6
ND O-iHiilND iiiit
NOND îiliii
ND $iillt
ND Olll!!
MD

NO dil|l|
ND iliilt

Result Det. Limit
4.5 0.6Q: ;

NO 0.12V \
ND 0.140.;,:
ND 0.10
ND GitQ: :

NO 6.0
2.3 OiilJ1:1:1'"

NO Oi:̂
ND 0,14
ND 0.20
ND dy,12;
ND 6;.10;: :

ND 0.12:

ND Ov12
ND 0,12
NO 0.10
ND 0.10
NO 0,10
NO O'*1&
ND 0,12:

ND 0;12:>
ND 0.24
ND 1*!0|
0.4 B3 Q,1()v
NO pi.12:|;
ND GBi;:;̂
ND OiSSiiW
NO Qlffe
ND ô iî C
ND 0;12

Result Det. Limit
ND 0.65 :

ND Q;t2;
NO OvtV ;

ND W&. '
ND Q:.:tO::
ND &.0;-.:
ND o>IP\:
NO 6*.t2>?,
ND Q'l**:;
ND 0'i20;:::V
ND 0 ' j?: :
ND Q:iif.1:0f •

NO oUt;;,'

ND 6.12:
NO 0.12
MO 0.10
ND Q.10V
ND OV10
NO 0.16
ND Ovt2.
ND 0; 12:
ND Q-.24-
ND T.O:: .
0.6 0:il6 >
ND Q;i:1:2;:.;;

ND Q3::1:$>
NO P:̂2.- •: •
NO 0*1:4.̂ "
ND 0:̂1̂:
ND OitiS:'''

Result Det. Limit
3.0 0..60
NO 0.12.
ND O.H
NO 0.1Q
ND 0.10
ND 6.0
ND 0. 10;

NO 0.12;
ND 0.14
ND 0.20.
ND 0.12
NO 0.1Q:

ND 0.12
ND 0..12:
ND 0. 12
NO 0.10
ND 0,10
ND 0.1Q
ND 0.16
ND 0.12
ND 0, 12
ND 0.24
ND 1.0
0.5 0.1Q:
ND 0.12
ND a.io!
ND 0.12
ND 0.14
ND 0.10
ND 0.12

NO Not detected at specified detection limit 8 Inorg-resuLt < CRDL but > than iDL/Org-detected in blank
a Est. result Less that 5 tines detection Limit

(1) Fur a detailed description of flags and technical terms in this report refer to Appendix A in this report.



RADIAN
Analytical Data Sunmary Page: 6

CONESTOGA ROVERS & ASSOCIATES
Radfan Work Order: SO-10-128

Hethod:Volatiles by SU8240 <25mL> (1)
ListiTarget compound list

Sample ID: U-101190-UP-10 TRIP BLANK REAGENT BLANK REAGENT BLANK

Factor: 0.200 0.200 0.200 0.200
Results in: ug/L ug/L ufl/L ug/L

05A 08A 09A 098
Matrix: water water water water

1 , 1 , 2-Tri ch I oroethane
Tn'chloroethene
Vinyl acetate
Vinyl chloride

Surrogate Recoverv(%)
1,4'Bromof luorobenzene
Control Limits: 86 to 115
1 ,2-Oichloroethane-d4
Control Limits: 76 to IK
Toluene-d8
Control Limits: 88 to 110

Result Oet. Limit
ND ffcfe
ND Oslfej
ND Qi2tr;
NO Q':;iM

98

102

101

Result Det. Limit
NO &3K
NO 0;;l||-;
ND G;.fc:

ND &*$r

100

110

101

Result Det. Limit
HO 0/j:4>:..
ND Qv1Qv
ND 0;,20;

ND 0,10

96

102

100

Result Det. Limit
ND 0.14
ND 0,10
NO 0.20
ND 0.10

94

120 a

98

ND Hot detected at specified detection limit Q Outside control limits

CD For a detailed description of flags and technical terms in this report refer to Appendix A in this report.



RADIAN
C O R P O R A T I O N Analytical Data Summary

CONESTOGA ROVERS & ASSOCIATES
Radian Work Order: SO-10-128

Page: 3

Hethod:VolatUes by SU8240 (25mL) CD
List: Target compound List

Sample ID: U-101190-UP-06 W-101190-WP-07 U-101190-WP-08 W-101190-UP-09

Factor: 0.400 0.200 0.400 0.200
Results in: ug/L • ' ug/L ug/L ug/L

01A 02A 03A 04A
Matrix: water water water water

Acetone
Benzene
Sromodichloromethane
Bromoform
Bromomethane
2-Butanone
Carbon disuLfide
Carbon tetrachloride
Chlorobenzene
Ch I oroethane

* Chloroform
Chloromethane
Dibromochloromethane
1,1-Dichloroethane
1 , 2 -Oich I oroethane
1,2-Dichloroethene (total)
1,1-Oichloroethene
1 ,2-Dichloropropane
cis-1,3-Dichloropropene
trans-1 ,3-Dichloropropene
Ethyl benzene
2 - Hexanone
4-Hethyl-2-pentanone

: Methylene chloride
Styrene
1 , 1 , 2 , 2 - Tet rach I oroethane
Tet rach I oroethene
Toluene
Total Xylenes
1 , 1 ,1-Trichloroethane

Result Det. Limit
ND 1;:il||
ND Ov2|!
ND G'̂ Si
ND Qvjll
NO o;:20|
ND 1jfcg :
ND *&li I
NO Gill
ND 0.26: '
NO O.AO: :
ND °-24 ;
ND ol|i| ;
ND 0̂ 4; : ;
ND 0:,24f:; ;
ND Q:;24:i ;
ND 0>?0| I
NO Q: d̂ ;
ND 0;2:&; ;
ND &$jf ;:
ND Q̂2|:;
ND 0.24:

ND 0.48N° ?iiii
1 .8 B ttil

w °-2 :̂
NO ^H 5
ND 0.24:
ND i;||| I
ND 0.20 1
ND imi: I

Result Det. Limit
ND 0.60
ND 0..12 ;

ND 0.14:
ND 0,10
ND 0,10
ND 6.0
ND 0.10:
HD 0,121
ND O.tA
ND 0.20
0.9 0,12
ND 0,10:
ND 0.12
ND 0.12
ND 0. 12
ND 0.10
ND 0.10
ND 0.10
ND 0.16
ND 0,12
ND 0.12
ND 0.24
ND 1.0
0.5 8 0.10
ND 0.12:;:
ND 0.10?
ND Oi12;
ND 0,̂ 14
ND 0 • 1Q;:
NO 0.12;

Result Det. Limi t
NO 1.2
2.8 0.24
ND 0.28
ND 0,20
ND 0.20
ND I? ;..:•". ;

ND 0*20̂ .;

ND Ov2fr.-:

ND 0,28;;"-
ND O.iQ

ND 0.24
NO 0,20;::
ND 0.24
ND Q.24
NO 0.24
NO 0.20
ND 0.20
ND 0.20
ND 0.32
ND 0,24
ND 0.2.4
ND 0.48
53 2.0
1.7 0.20:
NO &3£
ND 0>20i;-. :"
ND 0-2ft:."
ND 0;2&;'
NO o;20;; ;
ND 0-̂ 4'--"

Result Det. Limit
ND 0.60
0.3 a 0.12
ND 0.14
NO 0.10
NO 0.10
NO 6.0
NO 0.10
NO 0*12
ND O.T4
ND 0,20
NO 0.12
ND 0.10.
NO 0.12
NO 0.12
ND 0.12
ND 0.10.
ND 0.10
ND 0.10
ND 0.16
NO 0.12
ND 0. 12
ND 0.24
ND 1.0
0.4 33 0.10
ND 0,12
ND 0. 10.
ND 0.12
0.8 0.14:
ND 0,10
ND 0.12

ND Not detected at specified detection limit 8 Inorg-result < CRDl but > than IDL/Org-detected in blank
a Cst. result less that 5 times detection limit

(1) For a detailed description of flags and technical rtrms in this report refer to Appendix A in this report.



RADIAN
C O H P O M A T I O M Analytical Data Sumnary Page: 4

CONESTOGA ROVERS & ASSOCIATES
Radian Work Order: $0-10-128

Method:Votatiles by SU8240 (25mL) (1)
List: Target compound list

Sample ID: U-101190-WP-06 U-101190-UP-07 U-101190-UP-08 U-1Q1190-WP-09

Factor: 0.400 0.200 0.400 0.200
Results in: ug/L ug/L ug/L ug/L

01 A 02A 03 A 04 A
Matrix: water water water water

1,1,2-Trichloroethane
Trichloroethene
Vinyl acetate
Vinyl chloride

Surrogate Recoverv(X)
1,4-Bromof luorobenzene
Control Limits: 86 to 115
1,2-Dichloroethane-d4
Control Limits: 76 to 114
Toluene-d8
Control Limits: 88 to 110

Result Det. Limit
ND 0.28
ND ^fa
ND Qi*oH
ND 0.;S$;|

98

110

101

Result Det. Limit
ND Q̂i!;;
NO
ND Qi;̂|s
ND (&;!$!::

101

102

101

Result Det. Limit
ND ?̂?S:-?
NO 0:.ZO::
NO diAffî
ND 0̂20:?;.,

99

109

101

Result Det. Limit
NO 0.1.4.
ND 0. 10:

ND 0.20:
ND 0.10

99

104

100

HO Not detected at specified detection limit

(1) For a detailed description of flags and technical terms in this report refer to Appendix A in this report.



RADIAN
C O H P O M A T l O M Radian Uork Order SO-10-123

Analytical Report
10/29/90

Rec'd CRA

CT ^Q 1990

CONESTOGA ROVERS & ASSOCIATES

CONESTOGA ROVERS & ASSOCIATES
382 WEST COUNTY RD "D"
ST. PAUL, MN 55112

DAVE OEMPSEY

Customer Uork. Identification RASMUS SEN
Purchase Order Number EXTERNAL

Contents:

1 Analytical Data Summary
2 Sanplt History
3 Comatnts Summary
4 Motes and Definitions

Radian Analytical Services
10395 Old Placerville Road

Sacramento, CA 95827

916-362-5332

Client Services Coordinator: ULBROUN

Certified



RADIAN
Analytical Data Summary

CONESTOGA ROVERS & ASSOCIATES
Radian Uork Order: SO-10-128

Page: 2

Method:Volatiles by SU8240 (25mL) CD
List:Matrix spike analyte List

Sample ID:

Factor:
Results in:

U-10119Q-UP-Q-
3 MS
2.000
% RECOV,

W-101190-UP-0-
8 MSD
2.000
X RECQV.

Matrix: water water

Benzene
ChLorobenzene
1,1-Oichloroethene
Toluene
TrichLoroethene

Surrogate Recovery(X)
1,4-Sromof Luorobenzene
Control Limits: 86 to 115
1 , 2-Qich loroethane-dA
Control Limits: 76 to 114
Toluene- 68
Control Limits: 88 to 110

Result Det. Limit
137 Q .̂̂
92 ^i'$&
107
100 V. ••;:"
98 :,;:;-. :"j£

92

102

101

Result Det. Limit
130 Q £%$&$
88 -̂ ĵ
99 .̂:,';.:::--:-
97 •o-;:,̂::!
93 ;;;.: ̂

103

103

100

^

1

0 Outside control limits

(1) For a detailed description of flags and technical terms in this report refer to Appendix A in this report.



RADIAN
C O H P O H A T l a N

CONESTOGA ROVERS & ASSOCIATES
Radian Uork Order: SO-10-106

9 ALL METHODS EXCEPT CLP
The results which are Less than five times the method specified
detection limit.
EXPLANATION
Uncertainty of the analysis w i l l increase as the method detection
limit Js approached. These results should be considered approximate,

8 INORGANIC CLP
This flag imedicates that a reported value is less
than the Contract Required Detection Limit (CRDL), but greater than
the Instrument Detection Limit (10L).
ORGANIC METHODS
This flag indicates that an analyte is found in the associated blank,
but the sample results are not corrected for the amount in the blank.

NO ALL METHODS EXCEPT CLP
This flag is used to denote analytes which are not detected at or
above the specified detection limit.
EXPLANATION
The value to the right of the < symbol is the method specified
detection limit for the analyte.

N\A ALL METHODS EXCEPT CLP
A result or value is not available for this parameter, usually a
detection Limit.

Q ALL METHODS EXCEPT CLP
This quality control standard is outside method or laboratory spec-
ified control limits.
EXPLANATION
This flag is applied to matrix spike, analytical QC spike, and
surrogate recoveries; and to RPDCrelative percent difference)
values for duplicate analyses and matrix spike/matrix spike
duplicate result.



C O R P O R A T I O N Notes and Definitions Page: A-3

CQHESTOGA ROVERS & ASSOCIATES
Radian Work Order: SO-10-106

TERMS USED IN THIS REPORT:
Analyte - A chemical for which a sample is to be analyzed. The analysis w i l l meet
EPA method and QC specifications.

Compound - See Analyte.

Detection Limit - The method specified detection limit, which is the lower Limit of
quantitation specified by EPA for a method. Radian staff regularly assess their
laboratories' method detection Limits to verify that they meet or are Lower than those
specified by EPA. Detection limits which are higher than method Limits are based
on experimental values at the 99% confidence level. The detection limits for EPA CLP
{Contract Laboratory Program) methods are CRQLs (contract required quantitation
limits) for organics and CRDLs (contract required detection limits) for inorganics.
Note, the detection limit may vary from that specified by EPA based on sample
size, dilution or cleanup. (Refer to Factor, below)

EPA Method - The EPA specified method used to perform an analysis. EPA has specified
standard methods for analysis of environmental samples. Radian w i l l perform its
analyses and accompanying QC tests in conformance with EPA methods unless otherwise specified.

Factor • Default method detection limits are based on analysis of clean water samples.
A factor is required to calculate sample specific detection limits based on alternate
matrices (soil or water), reporting units, use of cleanup procedures, or dilution of extracts/
digestates. For example, extraction or digestion of 10 grams of soil in contrast
to 1 liter of water will result in a factor of 100.

Matrix - The samjle material. Generally, it w i l l be soil, water, air, oil, or solid
waste.

Radian Work Order - The unique Radian identification code assigned to the samples reported in
the analytical summary.____________________________________

Units - ug/L
ug/kg

rog/L
mg/kg
X
uS/cm
nt/hr
KTU
CU

micrograms per liter (parts per biII ton);liquids/water
micrograms per kilogram (parts per billion); soils/solids
micrograms per cubic meter; air samples
milligrams per liter (parts per million);liquids/uater
milligrams per kilogram (parts per miUion);soits/solids
percent; usually used for percent recovery of QC standards
conductance unit; microSiemans/centimeter
niltiliters per hour; rate of settlement of matter in water
turbidity unit; nephelometric turbidity unit
color unit; equal to 1 mg/L of chtoroplatinate salt

l

J
1
J
J
1
I



RADIAN
Sample History

CONESTOGA ROVERS & ASSOCIATES
Radian Uork Order: SO-10-106

Page:9

Sample ID

Date Sampled
Date Received
Matrix

Sample Identifications and Dates

REAGENT BLANK

10/11/90
water

07

latiles by SU8240 (25mL)
Prepared
Analyzed
Analyst
File ID
Blank ID
Instrument
Report as

>latiles by SU8240 (25mL)
Prepared
Analyzed
Analyst
File ID
Blank ID
Instrument
Report as

10/23/90
RY
1010607A

F3
received

10/24/90
RY
1010607B

F3
received



RADIA3I
C O R P O R A T I O N

Appendix A

Comnents, Notes and Definitions



RADIAN
Analytical Data Surmary

CONESTOGA ROVERS & ASSOCIATES
Radian Work Order: SO-10-106

Page: 7

Method:Volatiles by SU8240 (25mL> (1)
List:Target compound list

Sample ID: REAGENT BLANK

Factor:
Results in:

Matrix:

0.20
ug/L
07B
water

1,1,2-Trichloroethane
Trichloroethene
Vinyl acetate
Vinyl chloride

Surrogate Recovery(%)_____
1,4-8romofluorobenzene
Control Limits: 86 to 115
1,2-Dichloroethane-d4
Control Limits: 76 to 114
Toluene-d8
Control Limits: 88 to 110

Result Det. Limit
NO 0-3S
NO Otlif
HO îlfJl;;!
ND C'tlli:!

94

120 Q

98

NO Mot detected at specified detection limit Q Outside control limits

(1) For a detailed description of flags and technical term* in this report refer to Appendix A in this report,



C O I t r O K A T I O M Sample History Page:8

COMESTOGA ROVERS & ASSOCIATES
Radian Work Order: SO-10-106

Sample identifications and Dates

Sample ID U-101090-WP-0- W-101090-UP-0- W-101090-UP-0- U-101090-UP-0- U-101090-gP-O- TRIP BLANK
01 02 03 04 05

Date Sampled 10/10/90 10/10/90 10/10/90 10/10/90 10/10/90 10/10/90
Date Received 10/11/90 10/11/90 10/11/90 10/11/90 10/11/90 10/11/90
Matrix water water water water water water

01 02 03 04 05 06

Volatiles by SU8240 (25mL)
Prepared
Analyzed
Analyst
Flit 10
Blank ID
Instrunent
Report as

Volatiles by SU8240 <25mL)
Prepared
Analyzed
Analyst
File ID
Blank ID
Instrument
Report as

10/24/90
RY
1010601R
101 060 7B
F3
received

10/23/90
RY
1010602A
1010607A
F3
received

10/23/90
RY
1010603A
1010607A
F3
received

10/23/90
RY
1010604A
101Q607A
F3
received

10/23/90
RY
1010605A
1010607A
F3
received

10/23/90
RY
1010605C

F3
received

10/23/90
RY
101 06 06 A
1010607A
F3
received



RADIAN
C O H P O H A T I O M

Analytical Data Summary

CONESTOGA ROVERS & ASSOCIATES
t Radian Work Order: SO-10-106

. ......

MethodiVolatfles by SU8Z40 (25ml) (1)
List:Target compound Ifst V

Sample ID: W-101090-UP-0- METHOD SPIKE TRIP BUMK REAGENT BLANK
05

Factor: 20.000 : 2.000 0.200 0.200
Results in: ug/L X ReCOV. ug/L ug/L

05A 05C 06A 07A
Matrix: water water water water

1 , 1 ,2-Trichloroethane
Trichloroethene
Vinyl acetate
Vinyl chloride

Surrogate Recoverv(X)
1,4-Bromofluorobenzene
Control Limits: 86 to 115
1,2-0ichloroethane-d4
Control Limits: 76 to 114
Toluene-dS
Control Limits: 88 to 110

Result Oct. Limit
MO Illlll

ND
ND

ND

102

102

101

Result Det. Limit
N/A ::;B;;C:S
95 :m^m
N/A •%$$&
112 im^

102

102

100

Result Det. Limit
NO Qt;i;#;|;;
NO $$$%•
ND 0̂20|;1
NO dpiil

108

106

101

Result Det. Limit
NO bllli:'
ND ô SH
NO <&$fc
ND Plllll

96

102

100

'
MO Not detected at specified detection limit H\A Not available

£1) For a detailed description of flags and technical term* in this report refer to Appendix A in this report.



CONESTOGA ROVERS & ASSOCIATES
Radian Work Order: SO-10-106

Analytical Data Summary Page: 6

Method:VolatHes by SW8240 (Z5M.) (1)
Ust:Target compound list

Sample ID:

Factor:
Results in:

Matrix:

REAGENT BLANK

0.20
ug/L
078
water

Acetone
Benzene
Bromodi ch loromethane
Bromoform
Bromomethane
2-Butanone
Carbon disulfide
Carbon tetrachloride
chlorobenzene
Chloroethane
Chloroform
Ch loromethane
0 i bromoch I oromethane
1 .1-Oichloroethane
,,2-Di Chloroethane
1,2-Oichloroethene (total)
1,1-Dichloroethene
1,2-Dichloropropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Ethyl benzene
2-Hexanone
4-Methyl-2-pentanone
Hethylene chloride
Styrene
1.1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
Total Xylenes
1,1,1-Trichloroethane

Result Det. Limit
3.0 lloll
ND

ND QlBll
ND |i:|l|
ND Olllll
NO

ND Illll!
ND

ND 1111
N0

ND

NO Qll&l!

NO illll
ND
NO
ND iillll
NO SltiSII
ND Illlll
un ft'- '• 'i'̂ f'''-''''1NO U:t:l;pX:->:-

ND Olilll

ND Sill

ND iiiiii
NO
0.5 SiijUil
ND Hill \
HO liipl:
MD Illi :
ND ô ili ;

NO mil!NO waik

II

' 11

III

II

I

j

; I

NO Not detected at specified detection limit

(1) For a detailed descriptfjn of flags and technical terms fn this report refer to Appendix A in this report.



RADIAN
C O R P O R A T I O N Analytical Data Summary

CONESTOGA ROVERS & ASSOCIATES
Radian Work Order: S0-10-106

H Hethod:Volatfles by SU8240 (25mL> (1)
List:Target compound list . .; .-

Sample ID: W-1Q1090-UP-0- : ::W*T01090-UP-0- U-101Q9Q-UP-0- U-101090-UP-0-
01 02:::;: 03 04

Factor: 0.400 QiZOO 4.000 20.000
Results in: ug/L Mg/t:: ug/L ug/L

ou ôai;; 03* 04A
Matrix: water n»t«- water water

1,1,2-Trichloroetharte
Trichloroethene
vinyl acetate
Vinyl chloride

Surroaate Recovery(X)
1,4-8ron»f luorobenzene
Control Limits: 86 to 115
1,2-Dichloro«thane-d4
Control Limits: 76 to 114
Toluene-d8
Control Limits: 88 to 110

Result Oet. Limit
"0 °-Z& :
2.9 3«l
ND mm$
m Oiiaeii

94

108

98

Result Oet. Limit
ND tm&?
NO tm&s\
NO oliZfl::̂ :
ND (JSJOiM

97

92

101

Result Det. Limit
ND z&m
NO 2: d̂;:;v::::;
ND 4.&X;;;':;

130 2;$::::!;::

96

117 Q

101

Result Det. Limit
ND i4̂ $y
ND î :̂
ND 2&$ffi
NO i&!:!:;;:

97

115 Q

101

ND Not detected at specified detection limit Q Outside control limits

<1) For • detailed description of flags and technical tern* in this report refer to Appendix A in this report.



1SADIAN
C O R P O R A T I O N Analytical Data Sutrmary

CQNESTQGA ROVERS & ASSOCIATES
Radian Work Order: SO-10-106

Page: 4

Method:VolatUes by SU8240 <25mL> (1)
List:Target compound list

Sample ID;

Factor:
Results in:

Matrix:

W-101090-UP-0-
05
20.000
ug/L
OS*
water

METHOD SPIKE

2.000
X RECOV.
05C
water

TRIP BLANK

0.200
ug/L
06*
water

REAGENT BLANK

0.200

07A
water

Acetone
Benzene
BromodichIoromethane
Bromoform
Bromomethane
2-Butanone
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
ChIoromethane
Dibromochloromethane
1.1-Oichloroethane
1.2-Dichloroethane
T,2-Dichloroethene (total)
1.1-Dichloroethene
1.2-D i chIoropropane
cis*1,3-Dichloropropene
trans-1,3-Dichloropropene
Ethylbenzene
2-Hexanone
4-Methyl-2-pentanone
Methylene chloride
Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
Total Xylenes
1,1,^-Tri chloroethane

Result Det. Limit
700
47 3
ND
ND
NO
ND
ND
ND
850
NO
ND
ND
NO
120
ND
45 3
ND
ND
NO
ND
650
ND
ND
110 B
NO
ND
ND
NO
3800
59 9

Result
86
92
106
100
53
N/A
N/A
90
89
77
96
99
95
96
98
N/A
99
93
161
73
97
N/A
N/A
98 B
N/A
112
N/A
97
0.3
84

Det. Limit Result Det. Limit
ND l̂i"l-:i
ND 0;t$|lt
ND 0:*i1ift|&

0.6
ND
14 a
1.8
NO
0.2 3
ND
ND
NO
ND
ND
ND
NO
ND
ND
ND
NO
0.2 3

(i <

ND
ND
0.4 sa
ND
1.4

ND

ND
ND

ND

Qfl:|

a Est. resutt less that 5 times detection limit
B Inorg-result < CRDL but > than IDL/Org-detected in blank

ND Not detected at specified detection limit
N\A Not available

(t> For a detailed description of flags and technical terms in this report refer to Appendix A in this report.



RADIAN
C O R P O R A T I O N Radian Uork Order SO-10-106

Analytical Report
10/26/90

Rec'rt OR A

3 C T 3 0 1990

CONESTOGA ROVERS & ASSOCIATES

CONESTOGA ROVERS & ASSOCIATES
382 WEST COU»Tir RQ «D"
ST. PAUL; MN 55112

DAVE DEHPSET

Customer Work Identification RASMUSSEN
Purchase Order Hurber EXTERNAL

Contents:

T Analytical Data Summary
2 Sample History
3 Commits summary
4 Notts,-and Definitions

Radian Analytical Services
10395 Old Plactrville Road

Sacramento, CA 95827

916-362-5332

Client Services Coordinator: ULBROWN

ified bv: //ICertified
f



RJ&S9AN
C O R P O R A T I O N Analytical Data Summary Page: 2

CONESTOGA ROVERS & ASSOCIATES
Radian Work Order: SQ-10-106

Method:Volatiles by SU8240 (25mL) (1)
List:Target compound list

Sample ID:

Factor:
Results in:

Matrix:

U-101090-UP-0- U-101090-WP-0-
01 02
0.400 0.200
ug/L ug/L
01A- 02A:
water water

U-101090-WP-0-
03
4.000
ug/L
03A
water

U-101090-WP-0-
04
20.000
ug/L
04A
water

Acetone
Benzene
Bromodichloromethan*
Bromoform
Bromome thane
2-Sutanone
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
D i bromoch loromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,2-Dichloroethene (total)
1,1-Oichloroethene
1,2-Oichloropropane
cis-1,3-0ichloropropene
trans-1,3-0ichloropropene
Ethyl benzene
2-Hexanone
4-Methyl-2-pentanone
Methylene chloride
Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
Total Xylenes
1,1,1-Trichloroethane

Result Det. Limit
4.2 S3
ND 0|2$:$
ND 0|2l|f
ND Sit
ND Plllll
ND

NO îHii
NO
ND Q.2Z '

ND 1̂11

ND iilll;:
ND
N0

2.1 oliiii
ND a -2^:.
ND lilS
ND i|||
ND

m
NO SUl!ND riiliif
ND Ûlll
ND 2i(J|||

4.0 8 Sit
NO 0:-24-<;-
ND

HO Qilliii•*° iiiii
ND Illlll
40

Result Det. Limit
NO iipii
ND

NO iJSIll
ND

HO <||ll|

ND Illlll
ND
ND

ND iiiHii:
ND

ND §lt$li
ND

ND iiilii
*° IlllllND illilND iiilii
ND iiilii
ND
ND M-lil

ND
ND P̂ lil

ND jg!|IND iiliii
0.5 B llil
ND illll!
ND IllllMD ill!
NDND iiiiiiiiNO i$iii

Result Det. Limit
230
170 SHI
ND 2jiSi;|;i
ND ?!il!
«D Sî llll
NO Ipll
ND 2|!l!|:

ND 1̂ 111;:650 zl&l!;
no ^&li
»D ?!̂ ill
ND
m £$iJi
67 2; l̂l
ND 211111
NO 2|!H!
ND i®l
NO 2;i|||
ND ipllNO îsi
280 zlllil;
ND $£M?$
NO 2i||;l
24 B 2;lill;i
ND ||l|i
ND i-lll
ND illll
30 iill
1300 Mill
ND

Result Det. Limit
700 6W;̂
si a 12;:̂ .;
NO iiii;; ;:••';;;:•
NO SB ^
ND 1®!;;:. ::::.::.!: |
ND $K J
NO iSlNS
M0 illlHl (

890 liliO |

ND 2$M<
ND Îlll i
ND Pill
NO ll|I
130 12®':

ND 12;:̂ i:::";

51 td;;::M;:-:
NO K&^

NO 1%fe'; =
ND l̂ ilS
NO .l̂ ::!;::
680 irl̂ 'V,
ND 2*j .;£::•;
NO ifeiri
130 B lO îiT^
ND 1|||̂
ND iiiilii! .
ND lllli;-!
ND i|il|i
4100 illll
75 12̂ ^ 1

B Inorg-result < CRDL but > than IDL/Org-detected in blank 3 Est. result less that 5 times detection Limi t
NO Not detected at specified detection limit

(1) For a detailed, description of flags and technical terms in this report refer to Appendix A in this report.



C O R P O R A T I O N Notes and Definitions

CRA
Radian Uork Order: MO-10-070

Page: A-2

NO ALL METHODS EXCEPT CLP
This flag is used to denote analytes which are not detected at or
above the specified detection limit.
EXPLANATION
The value to the right of the < symbol is the method specified
detection limit for the analyte.



C O R P O t t A T I O M Motes and Definitions Page: A-3

CRA
Radian Uork Order: HO-10-070

TERMS USED IN THIS REPORT:
AnaLyte - A chemical for which a sample is to be analyzed. The analysis w i l l meet
ERA method and QC specifications.

Compound - See AnaLyte.

Detection Limit • The method specified detection limit, which is the lower limit of
quantisation specified by EPA for a method. Radian staff regularly assess their
laboratories' method detection limits to verify that they meet or are lower than those
specified by EPA. Detection limits which are higher than method limits are based
on experimental values at the 99% confidence level. The detection limits for EPA CLP
(Contract Laboratory Program) methods are CRQLs (contract required quantitation
limits) for organics and CRDLs (contract required detection limits) for inorganics.
Note, the detection Limit may vary from that specified by EPA based on sample
size, dilution or cleanup. (Refer to Factor, below)

EPA Method - The EPA specified method used to perform an analysis. EPA has specified
standard methods for analysis of environmental samples. Radian will perform its
analyses and accompanying QC tests in conformance with EPA methods unless otherwise specified.

Factor - Default method detection limits are based on analysis of clean water samples.
A factor is required to calculate sample specific detection Limits based on alternate
matrices (soil or water), reporting units, use of cleanup procedures, or dilution of extracts/
digestates. For example, extraction or digestion of 10 grams of soil in contrast
to 1 liter of water will result in a factor of 100.

Matrix - The sample mjterial. Generally, it w i l l be soil, water, air, oil, or solid
waste.

Radian Work Order - The unique Radian identification code assigned to the samples reported in
the analytical summary._____________________ _______

Units - ug/L micrograms per liter (parts per bHlion);liquids/water
ug/kg micrograms per kilogram (parts per billion); soils/solids
ug/M3 microgram* per cubic meter,* air samples
mg/f. milligrams per liter (parts par mULion);liquids/water
mg/kg milligrams per kilogram (parts per miLlion);soiIs/sol ids
% percent; usually used for percent recovery of QC standards
uS/cift conductance unit; microSiemans/centimeter
ml/hr miUUfters per hour; rate of settlement of matter in water
NTU turbldfty unit; nephelometric turbidity unit
CU color unit; equal to 1 mg/L of chloroplatfnate salt
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Sample Identifications and Dates

Sample ID W-101190-WP-06 U-101190-UP-09 METHOD BLANK

Date Sailed 10/11/90 10/11/90
Date Received 10/12/90 10/12/90 ..,:', 10/12/90
Matrix water water :

01 02 •:'•".,".;• 03V

Total suspended solids,
Prepared
Analyzed
Analyst
File ID
Blank ID
Instrument
Report as

10/13/90
10/13/90
MJB
23843-10
23843-10
NA
received

10/13/90
10/13/90
MJB
23843-10
23843-10
NA
received
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Analytical Report
10/23/90

Rec'd CRA

O C T 3 0 1390

CRA

382 UE'COUHTY ROAD "0"
ST. PAUtifNIt 55112
DAVE

Customer Work Identification RASWJSSEN
Purchase Order Humb*r 2433

Content>:

1 Analytical Data Summary
2 Sample History
3 Comments Summary
4 Notes and Definitions

Radian Corporation
5103 West Beloit Road
Milwaukee, UI 53214

414-643-2719

Client Services Coordinator: WLBROUN

Certified by:
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CRA
Radian Work order: MO-10-070

Method/Anatyte

Matrix

U-101190-UP-06

01
water

Sample Identifications

W-10H90-UP-09 METHOD BLANK

02
water

03
water

Alkalinity
Alkalinity

BOD 5 day
BOO 5

Chemical oxygen demand
Chemical Oxygen Demand

Total dissolved solids
Total dissolved solids

Total organic carbon
Total organic carbon

Total suspended solids,
Total suspended solids

Result Det. Limit

890 mg/L i||

8______] mg/t IsH

110 mg/L l|b

2100 mg/L &

13_____ mg/L fjjff

1400 mg/L Sll

Result Det. Limit

100 mg/L tfcKl

36_____ mg/L W^:

81____ mg/L 5>ilJC::/:•-

450____ mg/L --'li?!;:';";!-/

20_____ mg/L Slllll

190 mg/L ̂iiil

Result Oct. Limit

ND

mg/L 5.0

mg/L

ND Not detected at specified detection limit

CD For s detailed description of flags and technical terms in this report refer to the glossary.
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CRA
Radian Work Order: MO-10-070

Sample Identifications and Datts

Sample ID W-101190-WP-Q6 U-101190-UP-09 METHOD BLANK

Date Sampled 10/11/90 10/11/90
Date Received 10/12/90 10/12/90 10/12/90
Matrix water WflUr M-Ur

01 02 03:

Alkalinity

.

Prepared
Analyzed
Analyst
File ID
Blank ID
Instrument
Report as

BOO 5 day

r

Prepared
Analyzed
Analyst
File ID
Blank 10
Instrument
Report as

10/13/90
10/13/90
MJB
23843-9
23843-9
NA
received

10/12/90
10/12/90
RAF
23527-39
23527-39
YSI
received

10/13/90
10/13/90
MJB
23843-9
23843-9
NA
received

10/12/90
10/12/90
RAF
23527-39
23527-39
YSI
received

Chemical oxygen demand
Prepared
Analyzed
Analyst
File 10
Blank ID
Instrument
Report as

Total dissolved solids
Prepared
Analyzed
Analyst
File ID
Blank ID
Instrument
Report as

Total organic carbon
Prepared
Analyzed
Analyst
File ID
Blank ID
Instrument
Report as

10/12/90
10/12/90
MJB
23843-8
23843-8
HOCH
received

10/13/90
10/13/90
MJB
23843-10
23843-10
NA
received

10/15/90
10/15/90
RAF
23532-40
23532-40
DOHRMANN
received

10/12/90
10/12/90
MJB
23843-8
23843-8
HOCH

received

10/13/90
10/13/90
MJB
23843-10
23843-10
NA
received

10/15/90
10/15/90
RAF
23532-40
23532-40
DOHRMANN
received

10/12/90
10/12/90
HJ8
23343-8
23843-8
HOCH
received

10/15/90
10/15/90
RAF
23532-40
23532-40
DOHRMANN
received
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