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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:

nici andfill
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-foo. thick drainage layer, and a
three-foot thick clay layer with a permeability of 1x 10-7 cm/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.

roundwater
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 Agendies 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:

AL LAND NE

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

D

2)

3)

The Agencies' 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.

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

Comparison of the Agencies' proposed cap to the RSSC's alternate
design has shown that the RSSC's 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;
e Compliance with ARARs;

* Long-Term Effectiveness and Performeace;

* Short-Term Effectiveness;
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4)

5)

* 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 RSSC's proposed alternate cap would provide

1

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.

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.

The FS cost estimates for the Agencies' proposed cap contain

numerous calculational errors. The corrected capital cost of the
Agendies' 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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R DWATER RE MPONENT

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) Thre 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;
o tetrachloroethene;

* benzyl alcohol;

¢ 2-chiorophenol; and
¢ isophorone.



3)

4)

5)

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)phthalate;
¢ 1,1-dichloroethene;

¢ tetrachloroethene; and

* isophorone.

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.

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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6)

Chemical Appropriate Cleanup Level

(ug/L)

PDSLD/TW 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.

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.

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 RS5C'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 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 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 10~7 em/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



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' proprised 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"l. The key points of discussion presented in
this previous document remain relevant and are reiterated in this document
where appropriate.

The results of the RSSC's 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 RSSC's
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.

Refer to "Proposed Groundwater Cleanup Levels - Rasmussen Site - Livingston County, MI"
prepared by Conestoga-Rovers & Associates dated August 2, 1990
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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 Study?2 (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 [W 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
Assessment? (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
Agencdies' risk assessment has determined that dermal/contact risks

n

Refer to "Final Draft, Feasibility Study, Detailed Evaluation, Spiegelberg and Rasmussen
Dump Sites, Livingston County,MI" 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 pre viously 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

Septernber 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.

21  APPL'CABILITY 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 drcumstances 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 [W 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

46 FR 8742

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.

6



resemblance to the discrete units regulated under RCRA Subtitle C."? 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.



22  RSSC PROPOSED ALTERNATE CAP DESIGN

The above evaluation of the Agencies' 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 RS5C 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

8



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.

23  COMPARISON OF AGENCIES PROPOSED CAP
PROP A

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

9



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 RSSC's alternate cap. These criteria include:

e QOverall Protection of Human Health and the Environment;

¢ Compliance with ARARSs;

* Long-term Effectiveness and Permanence;

* Reduction of Toxicity, Mobility or Volume through freatment;
* 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)

ii)

QOverall 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 RSSC's 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 RSS'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.

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



iii)

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 RS5C's proposed cap design takes positive measures to
comply with this ARAR.

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 laver. In either instance,
the landfill cover system would be subjert to internal erosion as
well as surface erosion. Consequently, .he integrity and
longevity of the Agencies’ cap would be compromised.

In comparison, the RSSC's 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 Agencdies’ 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
posit:ve 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. -

Cover Design fi imatic 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 systein 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.

14



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 clay 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 11. 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 e:.cessive moisture loss from clay soils
under summer drougnt conditions. This would minimize the
degree of soil volur.ie changes resulting from moisture loss
which could induce vertical cracks in the clay layer. Best design
practice would keep ciay 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 clay meeting the Agencies' permeability
requirements of 1x 10~7 cm/s is a "heavy" clay 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.

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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d)

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.

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 Agencies' proposed design does not promote
productive cover vegetation to ensure long term integrity and
permanence.

16



iv)

v)

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.

Reduction of Toxici ility 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.

Short-Term Effectiveness

The Agencies’ proposed cap design does not adequately address
short-ter'n effectiveness factors. The Proposed Plan identifies that
short-te:m 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.

17



vi)

In comparison, the RSSC's 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.

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 RSSC's cap design is more implementable. The
RSSC design limits the size of the area requiring clay cover and does
not require placing clay over steep slopes. The terraces and stormwater
control systems would minimize surface erosion during revegetation
of the land(fill slopes.

18
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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.

Costs

The Agencies’ proposed cap is not cost effective compared to the
RSSC's 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
$3,248,860.12

In addition to costs resulting from the size of the proposed cap, the
Agendies' 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

13

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.

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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viii)

ix)

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 RSS5C'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 period!4.
The substantive provisions of the RSSC's design to ensure long term
effectiveness and permanence would likely reduce this estimated O&M
cost.

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.

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,

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.

24 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) model!5 . For purposes of comparison, model
runs were performed for both the proposed alternate cap design and the
Agencdes' 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 are. 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 Agencies' Act 64 cap.

15

The HELP model was developed by USEPA for evaluation of landfill cover performance.
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Type of Precipitation

Landfill Cap (in/yr)
MDNR Act 64 30.00
Cap
RSSC Proposed 30.00
Alternate
Landfill Cap
Notes:

TABLE 2.1

SUMMARY OF HELP MODEL OUTPUT
PROPOSED CAP DESIGN COMPARISON

Surficial ' % Lateral % Reduction in

% Runoff % Evapotransp. Drainage InfiltrationThrough Cap

1.72 69.31 24.05 95.9

1.720 69.88 23.12 95.6

1) All values are mean annual values over a 5-year period.
2) The lateral drainage distance was 200 feet.

3} A 12% lateral drainage slope was used in all cases.

4) Refer to Appendix C for HELP model run outputs.

Comments

12" topsoil, 12" sand drain,
%Il clay

6" topsoil, 18" uncompacted
common fill, 6 sand drain,
24" clay



2.5

P COST ESTIMA

The FS cost estimates for the Agencies' 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

ii)

iii)

iv)

v)

vi)

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.

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 $17.00/CY. It
appears that the higher unit cost is intended to apply to a clay having a
permeability of less than 1x 107 cm/s. However, the Agencies' cost
estimate assumed the lower unit cost.

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

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

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

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 topograpay (i.e. physical
restrictions imposed by the escarpment) and the clearing requirements



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 clearly show that the Agencies' cap is not
cost-effective.

In comparison, the RSSC's 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 RSSC's 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 F5 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 Agencies' 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 2.2

CORRECTED LOWER-BOUND AGENCY CAPITAL COST ESTIMATE

Item Description Estimated Unit Unit Total
Quantity Cost Cost
1 Grade Waste Material 188,390 CY $10.00 $1,883,900
2 Low Permeability Clay 76375 SY 17.00 1,298,375
(3-foot layer)
3 Drainage Layer 76,375 SY 6.03 460,540
(1-foot layer)
4 Topsoil 76,375 SY 3.82 291,750
(1-foot layer)
5 Surface Drainage 76,378 5Y 0.21 16,040
Subtotal " $3,950,605
6 Mobilization (5%) 197,530
7  Health and Safety (10%.) 395,060
8 Bid & Work Scope (FJ%) ' 1,185,180
Subtotal : T$5,728375
9  Permit, Construction 1,145,675
& Document (20%)
Subtotal | " $6,874,050
10 Design (20%) 1,374,810
TOTAL CAPITAL COST W0
Notes:

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



TABLE 2.3

CORRECTED UPPER-BOUND AGENCY CAPITAL COST ESTIMATE

Item Description Estimated Unit Unit Total
Quantity Cost Cost

1 Grade Waste Material 188,390 CY $18.00 $3,391,020

2 Low Permeability Clay 76,375 SY 17.00 1,298,375
(3-foot layer) '

3 Drainage Layer 76,375 SY 6.03 460,540
(1-foot layer)

4 Topsoil 76,375 SY 3.82 291,750
(1-foot layer)

5 Surface Drainage 76,375 SY 0.21 16,040
Subtotal $5,457,725

6 Mobilization (5%) 272,885

7  Health and Safety (10%) 545,770

8 Bid & Work Scope (30%) 1,637,310
Subtotal $7,913,690

9 Permit, Construction 1,582,740
& Document (20%)
Subtotal $9,496,430

10 Design (20%) 1,899,285

TOTAL CAPITAL COST $11,395,715

Notes:

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

ENT

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 RSSC's 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.

31 SELECTION OF GROUNDWATER CLEANUP
INDICATOR CHEMICALD

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.



TABLE 3.1

AGENCY PROPOSED GROUNDWATER CLEANUP CRITERIA

Agencies' Proposed Agencies’
Chemical Clsanup Level Basis for
(ppb) Proposed Level
Volati ic
acetone 7000 HLsC
benzene 12 1E-06
2-butanone 350.0 HLSC
chlorobenzene 50.0 T&O
1,1-dichloroethene 1.0 MDL
1,2-dichloroethene 100.0 MCL (B}
ethyibenzene 300 T&O
4-methyl-2-pentanone 350.0 HLsC
methylene chloride 5.0 1E-06
tetrachloroethene 07 1E-06
toluene 40.0 T&O
1,1,1-trichlorcethane - 2000 MCL
trichloroethene 30 1E-06
vinyl chloride 05 MDL
xylenes 20,0 T&O
tral id Extr,

benzyl alcohol 9.0 HLSC
bis(2-ethylhexyl)phthalate 20 1E-06
2<chlorophenol 0.1 T&O
2,4-dimethylphenocl 1.0 MDL
isophorone 8.0 1E-06
2-methylphenol 30 T&O
4-methylphenol 20 T&O
Inorganic Compounds
cadmium 4.0 HLsC
lead 50 HLsC*

Notes;

MDL = Method Detection Limit

MCL = Maximum Contaminant Level (P = proposed)

1E-06 = One in Cne Million Carcinogenic Risk Level

T & O = Taste and Odor Threshoid

HLSC = Human Lifecycle Safe Concentration

HLSC* = HLSC or Filtered Background (whichever is higher)

Source:
Proposed Plan, Rasmussen Dump Site, Livingston County, MI dated August 31, 1950
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TABLE 3.2

INDICATOR CHEMICALS PROPOSED FOR DELETION

Chemical Basis for Proposed Deletion Section Reference

Volatile Oreanic G ;

Acetone - Common laboratory artifact Section 3.3.1.1
- Not present above Agency Section 3.3.1.1

proposed cleanup level based on
RSSC data

2-Butanone - Not present in groundwater based Section 3.3.1.1
on RSSC data

1,1-Dichloroethene - Low frequency of detection in RI Section 3.1

data

- Risk shown in Risk Assessment Section 3.2.1
based on Rl maximum detected
values within USEPA acceptable
range

- Not present in groundwater based Section 3.3.1.6
on RSSC data

1,2-Dichloroethene - Not present above Agency Section 3.3.1.1
proposed cleanup level based on
RSSC data

4-Methyl-2-pentanone - Not present above Agency Section 3.3.1.1
proposed cleanup level based on
RSSC data

Methylene chloride - Common laboratory artifact Section 3.3.1.10
- Not present in groundwater based Section 3.3.1.10
on RSSC data

Tetrachloroethene - 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

1,1,1-Trichloroethane - Not present above Agency Section 3.3.1 1
proposed cleanup level based on
RSSC data



TABLE 3.2

INDICATOR CHEMICALS PROPOSED FOR DELETION

Chemical Basis for Proposed Deletion
Base Neutral/Aci I le Com
Benzyl alcohol - Low frequency of detection in RI
- dNac::present in groundwater
based on RSSC data

- Common laboratory artifact

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

range

- Low frequency of detection in RI
data

- Not present in groundwater based
on RSSC data

- Not reported above HLSC level
inRI

Bis(2-ethylhexyl)phthalate

2-Chlorophenol

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

2,4-Dimethylphenol

- Low frequency of deterdon in RI
data

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

- Not present in groundwater based
on RSSC data

Isophorone

- Not present above corrected

Agency proposed cleanup level
(HLSC) based on RSSC data

2-Methyliphenol

4-Methylphenol - Not present above corrected Agency
proposed cleanup level (HSL.C)

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

Section 3.3.1.9

Page2of 3



Chemical

[norganics

Cadmium

Lead

Page 3 of 3

TABLE 3.2
INDICATOR CHEMICALS PROPOSED FOR DELETION

Basis for Proposed Deletion Section Reference
- Dissolved form not present above Section 3.3.1.15
Agency proposed cleanup level
based on RSSC data
- 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

bac und levels from Rl based
on 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 dara collected during the Agencies' RI and supplemental
data from the RSSC'> 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 Page 1 of 2

CONCENTRATIONS AND FREQUENCY OF DETECTION OF PROPOSED
GROUNDWATER CLEANUP INDICATOR CHEMICALS

Remedial Investigation Results(1) RSSC Supplemental Results(2) Combined Results
No. of Positive Range of No. of Positive Range of No. of Positive Range of
Detections/ Positive Detections/ Positive Detections/ Positive
No. of Samples Detections No. of Samples (3) Detections No. of Samples Detections
Chemical (ug/L) (ug/L) (ug/L)

Volatile O ic C. L
acetone 6/2 1108-26,0008 2/11 55*-6.5* 8/33 5.5 0 26,0008
benzene 8/ 260)-700 7/11 28-170 15/33 28-700
2-butanone 5/22 22]-74,000B 0/11 - 5/33 22] - 74,000B
chlorobenzene 5/ 1,000-3,700 4/1 3207 - 8% 9/313 320T - 3,700
1,1-dichloroethene 1/22 2 o/11 - 1/33 2J
1,2-dichloroethene 12/22 2}-590] 5/11 4,1T - 51 17/33 2) - 590}
ethylbenzene 5/22 500-2,400 4/11 120T - 680 9/33 120T - 2,400
4-methyl-2-penianone 9/22 300J-30,000 i/ 53-67E 12/33 53 - 30,000
methylene chloride 6/22 1J-1,100B] 0/11 - 6/33 1) - 1,100B}
tetrachloroethene 1/22 2] 0/11 - 1/33 2]
toluene 5/22 18,000 B-71,000 2/11 30 - 900T 7/33 30 - 71,000
1,1,1+richloroethane 8/22 2J-500 5/11 57-75 13/33 2J - 500
trichloroethene 5/22 8-500) 1/11 29 6/33 2.9 - 500f
vinyl chloride /2 1)-96} 4/11 6.6*-300ET 6/33 1) - 300ET
xylenes 5/22 . 3,700-11,000 4/11 460T - 4,100] 9/33 460T - 11,000



TABLE 3.3 Page 2 of 2

CONCENTRATIONS AND FREQUENCY OF DETECTION OF PROPOSED
GROUNDWA (TR CLEANUP INDICATOR CHEMICALS

Remedial Investigation Results(1) RSSC Supplemental Results(2) Combined Results
No. of Positive Range of No. of Positive Range of No. of Positive Range of
Detections/ Positive Detections/ Positive Detections/ Positive
No. of Samples Detections No. of Samples (3 Detections No. of Samples Detections
Chemical (ug/L) (ug/L) {ugfL)
Base Neutral/Acid Extractable Compounds
benzyl alcohol 2/22 2.2)-12 0/11 - 2/33 2.2)-12
bis(2-ethylhexyl)phthalate /R 12B-14 5/11 9.5"-64 7/33 95*-64
2-chlorophenol 2/22 12-17 *0/11 - 2/33 12-17
2 4-dimethylphenol 2/22 14-27 1/11 50 3/33 14-27
isophorone 3/22 91§-440 0/11 - 3/33 91] - 440
2-methylphenol 5/22 260-1,600 1/11 85 6/33 85 - 1,600
4-methylphenol 4/22 70-280 i/m 66T 5/33 66T - 280
Inorganic Compounds
cadmium (total) 4/8 5-29 - 8/9 2.2-60 12/17 22-60
lead (total) 6/8 7-779 9/9 5.0-1,200 15/17 50-1,200
cadmium (dissolved) -- - 3/9 0.60 - 1.50 3/9 0.60 - 1.50
lead (dissolved) - -- 6/9 3.8*9.7 6/9 3.8*-97
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, 5P-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 screenring out chemicals on the basis of frequency of
detection.1é Following 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 "]") 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 this 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 Superfund - Human Health Evaluation Manual -
Part A - Interim Final" OSWER Directive 9285.7-01a, 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 RSSC's 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;

s 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.

32 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 communrity
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.1’

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 Drinkirg 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 104 to 106 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

3.22 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

MDNR/USEPA Risk Assessment(1)

Risk Presented ' Risk Range Calculated Risk Range Calculated

In Proposed with Maximum with Average Chemical
Chemical Plan - Table 1 Chemical Concentrations Concentrations

benzene 5.8E-04 1.96E-04 to 5.98E-04 4.51E-05 to 1.37E-04
bis(2-ethylhexyl)phthalate 4 8E-06 9.6E-07 to 2.93E-06 7.2E-08 to 2.2E-07

1,1-dichloroethene 1.0E-02 1.59E-05 to 4.84E-05 7.94E-07 to 2.42E-06
isophorone 4.1E-05 not calculated in RA not calculated in RA
methylene chloride 2.2E-04 1.03E-04 to 3.14E-04 8.99E-06 to 2.74E-05
tetrachloroethene 2.9E-06 6.03E-07 to 1.84E-06 3.01E-08 to 9.19E-08
trichloroethene 1.5E-04 5.28E-05 to 1.61E-04 5.7E-06 to 1.74E-05

vinyl chloride 6.2E-03 1.38E-03 to 4.23E-03 1.01E-04 to 3.08E-04
Total Risk 1.72E-02 1.75E-03 to 5.36E-03 1.62E-04 to 4.93E-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 106
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 aifected".
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.1?

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 ug/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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33 DETAILED EVALUATION OF AGENCY
PROPOSED CLE ERIA

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 RSSC's 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-Dichloroetiene, Ethylbenzene,
4-Methyl-2-pentanone, Toluene, 1.7,1-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 (ug/L) Level (ug/L)
acetone 6.3 700
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. I addition,
well RA-MW-18D was sampled during both RSSC sampling rsunds to verify
that data would be reproducible between sampling rounds. [he 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-methyl-2-pentanone; and
. 1,1,1-trichloroethane.



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 Agencies’ calculations has identified that the proposed HLSC is
derived from a MgT value based on a LDsg 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 ug/L. Based on this calculated value
for the HLSC and the lov/ concentrations of benzyl alcohol identified at the
Rasmussen Site from th.e RI, benzyl alcohol should be deleted from the
cleanup indicator list, even if present in the groundwater.

3.3.1.3 Bis(2-ethylhexyl)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-etaylhexyi)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.

33.14 Chlorobenzene

The RSSC has previously proposed a Type B cleanup level for
chlorobenzene of 100 ug/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 Hautala?! . However, there is a published value of
100 pug/L for the taste and odor threshold reported in Verschueren?? which
the Agencies have also used as a reference surce for other parameters in
developing cleanup levels for the Rasmuss:n Site. The 307 Rules do not
specify the use of the lowest published tzste 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 ug/L consistent with USEPA's final lifetime
Health Advisory.

2

Draft Toxicological Profile for Di(2-Ethylhexyl)Phthalate, ATSDR, December 1989.

Odor as an Aid to Chemical Safety: Odor Threshoids 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.

Handbook of Environmental Data on Organic Chemicals, 2nd Edition, K. Verschueren, Van
Nostrand Reinhold Company, 1983,
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33.1.5 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 pg/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-chiorophenol, if present, is below this cleanup level
based on the RI data, it should be deleted from the list of indicator chemicals.

33.1.6 Ll.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.

37



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.

33.1.7 24-Dimethylpnenol

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 ug/L and 500 pg/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."?3

- 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 pug/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 RSSC's sampling events
all have been well below 140 pg/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.

3.3.19 2-Methylphenol and 4-Methylphenol

The Agencies' proposed cleanup criteria for 2-methylphenol and
4-methylphenol are based on the Agencies' interpretation of appropriate taste
and odor criteria under Rule 70%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
valuves and which have no statistical justification. The reported groundwater
corcentrations for 4-methylphenol and 2-methylphenol based on the RSSC's
sapplemental 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 Methylene 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.



The analytical data collected during the RI were previously reviewed to
determine the validity of the data and subsequent usefuiness 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 chioride 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
chioride 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 g/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 RSSC's supplemental sampling
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RI Groundwater
Sample ID

OBG-2
OBG-3

RA-CW-086

RA-GW-089

SP-GW-000

SP-GW-091

Note:

TABLE 3.5

COMPARISON OF LABORATORY BLANK SAMPLES
AGAINST GROUNDWATER SAMPLE CONCENTRATIONS
RASMUSSEN SITE

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

RI Results
Groundwater Associated
Sampie Laboratory Blank
Concentrations  Concentrations
(ug/l) (ug/L)

7 3

15 3

9 9

16 24

4 5
k ] 9
43 24

7 9

13 24

8 5

7 9

$ 24

4 5

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

Level Below Which
Groundwater Concentrations
are Qualified as Non Detect (1)
(ug/L)



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 leve.s 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 heaith 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 Agencies' 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 pg/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 ug/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 RSS5C'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 RS5C'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 ug/L, the MCL is proposed as the appropriate cleanup level.



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 ug/dL, the
MDNR has derived a RfD of 0.4 ug/kg/day. This RfD was used to calculate an
HLSC level of 3 ug/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 clearly 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 (ADI)
concentrations for lead for the Agencies consideration in establishing
appropriate cleanup criteria for the Rasmussen Site. Oral and inhalation
ADIs 240of 1.4 pg/kg/day and 0.43 pg/kg/day, respectively, were identified for
these two routes of exposure. It appears that the MDNR-generated RfD
(0.4 pg/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 AD], the appropriate HLSC for lead is
10 ug/L and not 5 ug/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 ug/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 ug/L
for the combined Spiegelberg/Rasmussen Sites.

Second, and more importantly, the results of the RS5C supplemental
groundwater sampling programs show that dissolved lead levels in
groundwater are less than the calculated HLSC level of 10 pg/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 relation,hips between total lead, dissolved lead, and
total suspended solids (particulates). The filtered lead analyses (dissolved
lead) show that the HLSC .evel 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.



TABLE 3.6
ANALYTICAL RESULTS FOR LEAD
RSSC SUPPLEMENTAL GROUNDWATER SAMPLING PROGRAM
RASMUSSEN SITE

Total Dissolved

Lead Lead

Round (1) Sample I.D. Well (ug/L) (ug/L)

1 RAS-1 RA-MW-42 57 3

1 RAS-2 81-8 200 4

1 RAS-3 RA-MW-18D 510 4.8

1 RAS-4 RA-MW-18D (Duplicate) 390 9.7

1 RAS-5 RA-MW-41 23 5

1 RAS-6 SP-MW-5D 43 6.2

1 RAS-7 81-5 160 4

1 RAS-8 RA-MW-27 220 1.5

1 RAS-9 RA-MW-47 15 3.8

1 RAS-10 RA-MW-17 240 3.8

1 RAS-12 RA-MW-54 420 3.8

2 W-101190-WP-004 RA-MW-22 1,000 ND

2 W-101090-WP-005 RA-MW-22 (Duplicate) 1,200 ND

2 W-101090-WP-001 RA-MW-28 440 ND

2 W-101190-WP-006 RA-MW-32 360 ND

2 W-101090-WP-002 RA-MW-34 55 ND

2 W-101190-WP-009 SP-MW-25D 430 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 pg/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
the RI.

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 ug/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 RSSC's supplemental sampling programs
conducted analyses for both total and dissclved 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 varticulate cadmium is not readily available for absorption in the
gastroircestinal 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 Analxticai 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

Total Dissolved
Cadmium Cadmium
Round (1) Sample 1.D. Well (ug/L) {(ug/L)
1 RAS-1 RA-MW-42 ND ND
1 RAS-2 818 5.5 ND
1 RAS-3 RA-MW-18D 14 ND
1 RAS-4 RA-MW-18D (Duplicate) 1 ND
1 RAS-5 RA-MW-41 ND ND
1 RAS-6 SP-MW.5D ND ND
1 RAS-7 815 ND ND
1 RAS-8 RA-MW-27 12 ND
1 RAS-9 RA-MW-47 ND ND
1 RAS-10 RA-MW-17 95 ND
1 RAS-12 RA-MW-54 18 ND
2 W-101190-WP-004 RA-MW-22 24 14
2 W-101090-WP-005 RA-MW-22 (Duplicate) 26 1.5
2 W-101090-WP-001 RA-MW-28 ' 60 1.0
2 W-101190-WP-006 RA-MW-32 23 ND
2 W-101090-WP-002 RA-MW-34 | 22 06
2 W-101150-WP-00¢ SP-MW-25D 10 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 1 and
0.5 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-dimethylphenol, 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.



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.> 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 shouid be deleted. Cleanup indicator chemicals retained by this
detailed analysis and appropriate cleanup levels include:

Refer to "MCL Noncompliance: Is the Laboratory at Fault?”, Steven ]. Koorse, American Water
Works Journal, Vol. 82, No. 2, February 1950.

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

(ug/L)

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 viny! chloride are based on maximum levels at the
Rasmussen well.

34  SELECTION OF GROUNDWATER TREATMENT
HNOLOGI IATED COST ESTIMATE

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.

34.1 Pro d Treatmen
Proposed Treatment for Lea 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 flocs 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 cleaniup 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 RS5C's 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 RS5C'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.?’

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,

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

The MDNR stated that the groundwater remedy will likely be "effective somewherc 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 RS5C'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 RS5C'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.

35 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
unneccessary 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 chemica] 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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40  CONCLUSIONS

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 Agencies' 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 RSSC's 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 RSSC's alternate
design has shown that the RSSC's alternate design addresses the NCP's
nine evaluation factors to the greatest possible extent. Evaluation
factors which favor the RS5C’s aiternate cap include:

¢ Overall Protection of Human Health and the Environment;
* Compliance with ARARs;

* Long-Term Effectiveness and Performance;

e Short-Term Effectiveness;

* Implementability;

¢ Cost; and
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4)

5)

» 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.

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.

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.



Groundwater Extraction/Treatment Remedy

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

D

2)

3)

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.

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-dichlorcethene;
* tetrachloroethene;

¢ benzyl aicohol;

s 2-chlorophenol; and
* isophorone.

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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4)

5)

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:

* Dbis(2-ethylhexyl)phthalate;
¢ 1,1-dichloroethene;

o tetrachloroethene; and

¢ isophorone.

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.

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
(ug/L)

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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6)

7)

Cleanup levels for benzene and vinyl chloride are based on maximum
levels at the Rasmussen well.

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.

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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APPENDIX B

RSSC COST ESTIMATES



Item

TABLE B-1

CAPITAL CONSTRUCTION COSTS
RSSC PROPOSED ALTERNATE LANDFILL CAP

RASMUSSEN SITE

Description

DIRECT CAPITAL COSTS

1)

2)

3

4}

5

6)

7)

8)

Project Start-Up and Mobilization
Construction Facilities

Temporary Access Roads

Clearing and Grubbing

Site Security Fencing

a) Install New Chain-Link Fencing

b) Relocate Existing Chain-Link Fencing
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

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

Proposed Landfill Cover

a) Supply, Place, Compact 24 inches of 10-7 Clay
b} Supply. Place, Compact 6 inches of Sand

¢) 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

Collection Drain System

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

Estimated Unit

Quantity

450

2100

65,450

4,220

7,000

16,820
4,200
25,200
12,600
4,200

25,200

2,600

L.S.

LS.

LS.

Ac.

L.F.

L.F.

cY

CY

cy

CY

cY

S.Y.

oA ¢

CY

5.Y.

L.F.

Unit
Cost

$155,000.00
46,300.00
35,000.00

4,800.00

15.00

15.00

7.00

18.00

9.00

11.50
10.50
0.75
6.00
11.00

0.40

3.50

Page 1of 2

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

9,100



Page 2 of 2

TABLE B-1

S

CAPITAL CONSTRUCTION COSTS
RSSC PROPOSED ALTERNATE LANDFILL CAP

RASMUSSEN SITE
Item Description Estimated Unit Unit Total
Quantity Cost Cost

b) Supply and Place 4 inch Diameter Perforated

el e et e

Drain Tile Along North Slope 700 LF. 3.50 2,450
¢) Supply and Place 6 inch Diameter PVC Drainage
Pipe 1800  LF 4.50 8,100
d} Revetment Pads Installed at Drain Qutfalls 7 Ea. 200.00 1,400
9) Supply and Place 6 inches of Blended Topsoil Over \_/]
the Remaining Uncapped Area 8,060 cYy 11.00 88,660
10) Seed and Fertilize the Remaining Uncapped Area 48,400 SY. 0.40 19,360 ‘
11) Cap Erosion Control Measures 1 LS. 20,000.00 20,000
12) Health and Safety l
a} Implement Health and Safety Plan 1 LS. 85,60.00 85,000
b) Level C-PPE ' 1 LS. 27,000.00 27,000 ,
¢) Level B-PPE - 1 LS. 7,500.00 7,500 1
13) Environmental Monitoring 1 LS. 56,050.00 56,050
14) Project Closeout and Demobilization 1 L.S. 25,000.00 25,000 . ]
Subtotal - Direct Capital Costs T $1,6143%0
INDIRECT CAPITAL COSTS l
Administration and Legal (5% of Direct Capital Costs) $80,720
Engineering (10% of Direct Capital Costs) $161,440 ]
Construction Supervision (15% of Direct Capital Costs) $242,160
Subtotal - Indirect Capital Costs T $484320 ]
SUBTOTAL - CAPITAL COSTS T 52098710
CONTINGENCY (25%) $524,680 l
TOTAL ESTIMATED CAPITAL COSTS TS2,6B30 ]
]



Item

TABLE B-2

OPERATION AND MAINTENANCE COSTS
RSSC PROPOSED ALTERNATE LANDFILL CAP

RASMUSSEN SITE

Description

DIRECT OPERATION AND MAINTENANCE COSTS

Long Term Maintenance Costs

1

2)

3

4)

5)

Quarterly lnspechm of Landfill Surface, Slopes
Fences,and on Site Well Network

Annual Fertilizer Application (Apply fertilizer at a
rate of 500 Ibs./acre)}

Annual Grass Cutting (if required)
Repair Cover for Surface Water Runoff Erosion
a) Replace Eroded Soil Cover

« Provision for Year 1

» Provision for Years 1to 2

* Provision after 2 Years

b) Reseed Eroded Areas

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

Subtetal - Direct Operation and Maintenance Costs

Annual Costs

Estimated Unit

Quantity

400

100

Insp.

App.

Cut

CY.

C.Y.
CY.

Ac.

LS.

Unit
Cost

500.00

7,000.00

2,400.00

15.00
15.00
15.00

950.00

5,000.00

Total
Cost

2,000

7,000

2,400

6,000
3,000
1,500

2,850

5,000

Present
Worth

30,740

107,600

36,890

5710
2,720
20,270

43,810

76,860

$324,600
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TABLE B-2

OPERATION AND MAINTENANCE COSTS
RSSC PROPOSED ALTERNATE LANDFILL CAP

RASMUSSEN SITE
Annmual Costs
Item Description Estimated Unit Unit Total
Quantity Cost Cost

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

[ —— [ S | — [“W— [~ ) [S_—— -—-..- [ —” —d PR (

Present
Worth

$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
Item Description Estimated Unit
‘ Quantity
DIRECT CAPITAL COSTS
1} Project Start-Up and Mobilization 1 LS.
2} Construction Facilities 1 LS.
3) Groundwater Extraction System
a) Install Extraction Wells (8" casing, 100’ depth) 4 Ea.
b) Install 4" HDPE, Extraction Forcemain to 1,300 Feet
Treatment Plant
¢} Supply and Install Prefabricated Pump Stations 4 Ea.
d) Extraction Well Pumps and Associated Mechanical
/Electrical Equipment (pump, flowmeter, valves,
level controls, misc. piping) 4 Ea.
e) Electrical Service to GW Treatment Plant 1 LS.
f) Extraction Pump Control System 1 Ea.
g) Electrical Conduit and Wiring to Pump Stations 2,500 Feet
h} Pump Starters, Transformers, and Misc. Controls 1 LS.
4) Groundwater Treatment Systemn
a) Treatability Study 1 LS.
b) Treatment System
* Equalization Tank 1 LS.
¢ Packed Tower Air Stripper 1 LS.
¢ Liquid Phase Carbon Contactors 1 LS.
* Vapor Phase Carbon Contactors 1 LS.
* Pumps and Piping 1 LS.

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

Page 1 of 2

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



{tem

5)

6}

7

TABLE B-3

CAPITAL CONSTRUCTION COSTS
GROUNDWATER EXTRACTION/TREATMENT SYSTEM

RASMUSSEN SITE

Description

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

Discharge Systems

a) Forcemains

» 4" HDPE, Discharge Forcemain to Infiltration
Bed System

b) Treated Groundwater Infiltration Bed System
Health and Safety

a) Implement Health and Safety Flan

b) Level CPPE

Project Closeout and Demobilization

Subtotal - Direct Capital Ccsts

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

Estimated Unit

Quantity

250

LS.
LS.
L.S.

Feet

L.S.

LS.

LS.

LS.

Unit
Cost

40,000.00

30,000.00
18,000.00

16.00

35,000.00

20,000.00

7,000.00

10,000.00
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Total
Cost

40,000

30,000
18,000

4,000

35,000

20,000

7,000

10,000

$693,300

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

$208,000

$901,300

$225,330

$1,126,630
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TABLE B4

OPERATION AND MAINTENANCE COSTS
GROUNDWATER EXTRACTION/TREATMENT SYSTEM

RASMUSSEN SITE
- Annual Costs
Item Description Estimated Unit Unit Total
Quantity Cost Cost

DIRECT OPERATION AND MAINTENANCE COSTS
Treatment Plant Operation

1) Power costs

a) Annual costs for equipment 1 LS $13,600 $13,600
for Years O to 30
2) Operating staff for Years 0 to 30 1 LS $30,000 $30,000
3) Capital replacement (20% of 1 LS $20,000 $20,000
equipment costs)
4) Sludge disposal (if required) 1 LS $24,600 $24,600
5) Carbon replacement 1 LS $50,000 $50,000
6) Sampling of extraction system and
analysis for TCL VOCs
a) Perform quarterly for Years 4 Round $1,200 $4,800
0to 30 (4 samples)
7) Sampling of discharge system for
TCL VOCs
a) Perform monthly for Months 0 to 6 6 Round $300 $1,800
b) Perform quarterly for Months 2 Round $300 $600

6 to 12 (1 sample)

¢) Perform quarterly for Years 4 Round $300 $1,200
1 to 30(1 sample)
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Present
Worth

$209,060

$461,160

$307,440

$378,150

$768,600

$73,790

$1,800

$570

$17,300
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TABLE B-4

OPERATION AND MAINTENANCE COSTS
GROUNDWATER EXTRACTION/TREATMENT SYSTEM

RASMUSSEN SITE
Annual Costs
Item Description Estimated Unit Unit Total Present
Quantity Cost Cost Worth
Sampling of Wells

A, During Cleanup Operation

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

a} Perform annually for Years 0 1 Round $2,025 $2,025 $31,120
to 30 (3 samples)

b) Perform semi-annually for 1 2Rounds  $4,095 $4,095 $62,940
Years 0 to 30 (3 samples)

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

a) Perform semiannually for 2 Round  $1,365  $2,730 $11,820
Years 0 to 30 (2 samples)

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

a) Perform annually for 1 Round $1,350 $1,350 $5,840
Years 0 to 30 (2 samples)

B. Post Cleanup

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

a) Perform annually for 1 Round $2,700 $2,700 $9,160
Years 30 to 35 (4 sampies)

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

a) Perform annually for 1 Round $1,350 $1,350 $4,580
Years 30 to 35 (2 samples)

e — B I



TABLE B4

OPERATION AND MAINTENANCE COSTS

GROUNDWATER EXTRACTION/TREATMENT SYSTEM

Annual Costs

Unit

RASMUSSEN SITE
item Description Estimated
Quantity
Hydraulic Monitering

A. During Cleanup Operation
1) Collection