MACTEC

December 16, 2009

Ms. Susan Buxton
CARRQ

200 Vlaardingen Lane
Petaluma, California 94952

Subiject: Roblar Road Quarry EIR Assessment Summary

Dear Ms. Buxton:

MACTEC Engineering and Consulting, Inc (MACTEC) prepared this assessment for you, as a
representative of Citizens Against Roblar Road Quarry (CARRQ) in accordance with our scope of work
dated December 14, 2009. We reviewed the portions of the draft and final Environmental Impact Reports
(EIRs) specific to the site hydrogeology with the intent of assessing whether sufficient data exist to base
project decisions regarding groundwater management and quality.

Background

North Bay Construction, Inc. has proposed to develop a quarry (Roblar Road Quarry) immediately adjacent
to the closed Roblar Road landfill (a.k.a., Sonoma County Central landfill) and approximately 5 miles west
of the City of Cotati. The proposed project would include a 65-acre quarry pit that would operate over a 20-
year period. The County of Sonoma will act as the Lead Agency responsible for administering the
environmental review for the proposed project. The North Coast Regional Water Quality Control Board is
also a responsible agency for the proposed project, as defined by the California Environmental Quality Act
(CEQA).

The proposed project and adjacent Roblar Road landfill are both directly underlain by a moderately well-
drained soil (Steinbeck loam) underlain by a weakly cemented sandstone formation (Wilson Grove
Formation). This soil type and geologic formation generally facilitate percolation of rainfall that ultimately
recharges deeper aquifers or water-bearing units in the area. The Wilson Grove Formation is underlain by
the Tolay Volcanics, which include basalt deposits that are the resource rock targeted by the proposed
project. The Tolay Volcanics are underlain by the Franciscan complex where groundwater flow is generally
limited to open fractures in the bedrock.

The order of these geologic units is important because the proposed project will remove over 60 acres of
Wilson Grove Formation to expose the Tolay Volcanics to a depth of over 150 feet below current grade
(draft EIR Figure IV.C-6). The lowest topographic elevation of the proposed project will be lower than at
least the southern half of the Roblar Road landfill. As a consequence, groundwater that normally flows
northward or westward through the Wilson Grove Formation and Tolay Volcanics units will instead drain
into the proposed project. This will result in groundwater flowing south from beneath the Roblar Road
landfill into the proposed quarry drainage system. Understanding the new groundwater flow conditions that
will result from the proposed project is thus critical due to the potential for contamination from the
immediately adjacent unlined Roblar Road landfill to migrate toward and into the proposed quarry.

Although seepage into the proposed project is anticipated, as described in the EIR, no information has been
provided in the EIR to support the proposed mitigation and contingency actions should contaminants
dissolved in groundwater from beneath the Roblar Road landfill reach the proposed project drainage system.
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Additionally, the proposed groundwater treatment system does not account for all of the potential
contaminants associated with the Roblar Road landfill, such as metals.

EIR Sections Reviewed
MACTEC reviewed the following sections of the draft and final EIRs:
Draft EIR (DEIR)
o Chapters I, IV
e Mitigation Measures C-3, Impacts C-7 and C-8 (IV C.47-49)
Final EIR (FEIR)
e Appendix A — Water Management Plan
e Response to comments (HYD)
e Response to comments (Section D)
e Response to comments (Section L)
MACTEC's review was intended to answer two major questions regarding the proposed project:

o Are available data of sufficient quantity and quality to support EIR statements regarding the extent
of contamination in soil and groundwater immediately adjacent to the proposed project (i.e.,
beneath the Roblar Road landfill)?

e Are available data of sufficient quantity and quality to support EIR conclusions regarding the
potential for this contamination to migrate and be mitigated as a result of changes in conditions
induced by the proposed project?

The extent of soil and groundwater contamination characterization beneath the adjoining Roblar Road
landfill is important because this landfill is unlined and the contents of the landfill are thus in direct contact
with soil and groundwater beneath the landfill footprint. Groundwater flow directions and gradients are
susceptible to change and dissolved contaminants emanating from the Roblar Road landfill will
consequently migrate. Reversing the groundwater flow or steepening the gradient will have the affect of
transporting dissolved contaminants in different directions at faster migration rates.

This condition then leads to the second question stated above. If available data are insufficient to
characterize current conditions beneath the Roblar Road landfill, then future impacts induced by the
proposed project cannot be anticipated with sufficient confidence. Lacking sufficient data, additional
safeguards or contingencies must be in place to respond to future impacts to soil and groundwater
contamination induced by the proposed project.

As discussed below, our review of the draft and final EIRs lead us to conclude that available data are not
sufficient to support the EIR conclusion that soil and groundwater quality beneath the Roblar Road landfill
have been sufficiently characterized. Also, we conclude that available data are not sufficient to support EIR
conclusions regarding potential mitigation and contingency measures in the event that the proposed project
induces contaminant migration from the Roblar Road landfill. Specifically, insufficient data exist to support
the potential changes in groundwater flow direction and/or gradients induced by the proposed project as
indicated in the EIR.
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Our review included a comparison of available data to industry standards, some of which are described by
the California Consumer Services Agency in their "Guidelines for Groundwater Investigation Reports", and
applicable California regulations, such as California Code of Regulations Title 27, to determine whether
these data are sufficient to support conclusions stated in the EIR. Subsequently, these standards were used
to determine if sufficient data exist to support mitigation or contingency measures in response to changes
induced by the proposed project.

Assessment Summary

Insufficient data have been collected to characterize the Roblar Road Quarry to support the conclusion in the
EIR that the proposed project will not impact groundwater supplies or groundwater quality. Further,
insufficient data have been collected to characterize the Roblar Road Quarry to support the conclusion that
the proposed mitigation and contingency measures will be sufficient or applicable.

With respect to groundwater flow conditions or potential flow conditions beneath the proposed project,
groundwater elevation data between the Roblar Road landfill and the proposed project are limited to three
shallow wells screened in the Wilson Grove Formation. Groundwater elevation data relative to the Tolay
Volcanics or Franciscan Formation are limited to two wells (DW-1 and DW-2) and are insufficient to
describe existing or potential groundwater flow patterns in these deeper units. These data do not sufficiently
support EIR conclusions regarding characterization of the proposed project or adjacent Roblar Road landfill
for the following reasons:

o Because depth-discrete monitoring wells have not been installed at multiple locations in all three
hydrostratigraphic units, the vertical flow field beneath the proposed project area, particularly
adjacent to the Roblar Road landfill, cannot be assessed (i.e., upward or downward gradients). This
data is important to understand the potential for groundwater to flow from the Wilson Grove
Formation downward into the Tolay Volcanics, particularly near the Roblar Road landfill.
Insufficient data exist to evaluate three-dimensional groundwater flow conditions beneath the
proposed project. As a consequence of this data gap, the potential for dissolved contaminants to
migrate from the Roblar Road landfill into the proposed project cannot be determined and proper
contingency measures have not been designed.

o Insufficient data exist to support the responses to comment L-16 (FEIR, page IVV-117). Specifically,
it cannot be determined whether the Wilson Grove Formation is a "discrete, isolated groundwater
bearing aquifer" with respect to the Tolay Volcanics because no depth-discrete monitoring wells
have been installed in the Tolay Volcanics unit. Furthermore, an "evenly distributed groundwater
flow direction™ in the Wilson Grove Formation (as reportedly indicated by data collected from the
Roblar Road landfill monitoring wells) cannot, in fact, "verify that the three groundwater bearing
units are in hydrologic communication and together comprise a shallow, unconfined aquifer".
Insufficient data exist to evaluate the hydraulic communication between each aquifer unit or their
confined or unconfined nature beneath the proposed project area. As a consequence of this data
gap, the potential for dissolved contaminants to migrate from the Roblar Road landfill into the
proposed project cannot be determined and proper contingency measures have not been designed.

e Groundwater elevation contours presented on Figure 1V.C-5 are misleading in that shallow
groundwater elevation data from borings, wells, springs, seeps, and surface channels are
collectively assessed as if these measurements represent the same aquifer unit. Water surface
elevations measured in surface channels are fundamentally different from groundwater elevations
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measured in wells, shallow otherwise. Insufficient data from the Wilson Grove Formation exist to
support the groundwater elevation contours illustrated on Figure IV.C-5.

Groundwater elevation contours presented on Figure IV.C-5 are incomplete without the
measurement date (or dates) for each data point contoured. Groundwater elevation data for a given
formation should be collected within the shortest period possible, typically in the same day, unless
substantial information exists to indicate groundwater elevation fluctuations are minimal. Without
this information, the relevance of these measurements to one another cannot be assessed.

The significance of accurate groundwater elevation data and proper contouring is of fundamental
importance. The groundwater elevation contours illustrated on Figure 1V.C-5 appear to form the
basis of anticipated groundwater elevation contours illustrated on Figure 1VV.C-6 once the proposed
project is complete. These contours are, in turn, used to estimate groundwater seepage volumes,
which have been, in turn, used to propose a groundwater treatment system in the FEIR (Appendix
A).

Groundwater elevation contours illustrated on Figure 1VV.C-6 suggest that a groundwater divide will
continue to hydraulically separate the Roblar Road landfill from the proposed project; however, no
data are provided to support this conclusion. If the divide does not exist following the proposed
project, there will be a potential for migration of dissolved contaminants to migrate onto the project
site. Specifically, hydraulic parameter data of the Wilson Grove Formation necessary to assess
groundwater elevations and flow rates surrounding the proposed project area following the
completion of the proposed project are conspicuously absent. Additionally, no data have been
provided regarding the anticipated groundwater elevations in the Tolay Volcanics that underlie the
Wilson Grove Formation.

Because there is no data to support that a groundwater divide will persist between the Roblar Road
landfill and proposed project, in either the Wilson Grove Formation or Tolay Volcanics, insufficient
data also exist to properly design a groundwater treatment system to mitigate the potential migration
of contaminants dissolved in groundwater entering the proposed quarry drainage system.

On Page 1V-16 of the FEIR, it is stated that the "...Draft EIR adequately characterized the existing
groundwater flows patterns on the project site and adjacent landfill property”. However, it further
states that "The Draft EIR also acknowledged, however, that groundwater flow within the deeper
Tolay Volcanics and Franciscan complex is variable due to fracture flow conditions”. The second
statement is not addressed with the presentation of any groundwater elevation data from these two
units, either beneath the landfill or beneath the proposed project. As such, Response to Comment
D-2 is unintelligible and misleading. Insufficient data exist to assess existing or potential
groundwater flow conditions from either the Tolay Volcanics or Franciscan complex in this area.

No aquifer hydraulic parameter estimates (e.g., horizontal hydraulic conductivity, vertical hydraulic
conductivity, transmissivity, and storativity) were provided in the draft or final EIR. These data are
critical to evaluate the potential for the proposed project to change groundwater flow directions and
evaluate the rate of landfill contaminant migration under those changed conditions. These data are
also highly critical to properly design a groundwater treatment system. A numerical model is
typically prepared to fully incorporate groundwater elevation measurements, aquifer hydraulic
properties, and anticipated changes in groundwater conditions (i.e., excavation, pumping). No such
evaluation has been performed and the illustrated groundwater conditions post-construction
represent little more than a non-unique hypothetical scenario.
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With respect to groundwater quality data:

Groundwater guality in the Wilson Grove Formation is collected from an insufficient number of
monitoring wells adjacent to the Roblar Road landfill to account for heterogeneity within this
formation. For instance, the extent or orientation of the “ancient stream channel” penetrated by
monitoring well R-1 is not determined, yet volatile organic compounds (VOCs) have been
consistently detected in this well. Because the excavation activities associated with the proposed
project will extend beneath the Wilson Grove Formation and into the Tolay Volcanics (the source
material), the proximal groundwater flow directions in the Wilson Grove Formation will likely
reverse and the potential for downward migration into the Tolay Volcanics will likely increase.
Insufficient data exist to determine how much the "ancient stream channel™ will facilitate
subsequent contaminant transport under those induced conditions.

It is reasonable to expect that reversed groundwater flow directions due to excavation activities will
lead to groundwater quality impacts at wells R-2, MW-2, and MW-3 (see figure 1VV.C-6); however,
the WMP (page 4) discusses potential corrective actions only in response to pumping from DW-2.
No corrective actions are stated with respect to gradient reversals due to excavation activities.

Additionally, almost no groundwater quality data exist from the Tolay Volcanics and Franciscan
complex. Samples have only been collected from DW-1 and DW-2 and are not sufficient to
describe potential changes in response to stresses induced by pumping or excavation activities
associated with the proposed project. No monitoring wells are screened solely in the Tolay
Volcanics to assess groundwater quality changes in that hydrostratigraphic unit either beneath the
landfill or adjacent to the proposed project. A sufficient number of depth-discrete monitoring wells
should be installed and screened within this unit to represent flow conditions. Due to the nature of
fracture flow, a detailed geologic investigation would likely be necessary to properly locate water-
bearing and hydraulically connected fractures to install a meaningful monitoring well network.
Insufficient geologic data have been collected to date to assess fracture flow patterns within the
Tolay Volcanics.

On Page IV-16 of the FEIR, the stated conclusion from the 1991 Solid Waste Water Quality
Assessment (SWAT) has no relevance to the proposed project. In other words, reiterating the
SWAT conclusion that “there has been little or no impact to water quality and the environment from
past landfill operations, and there is no indication of leachate leaving the site boundaries" makes no
inference regarding the significant changes that would be induced by proceeding with the proposed
project. The FEIR does not provide sufficient data to resolve how new groundwater flow directions
and gradients, induced by the proposed project, will affect material contained in the unlined Roblar
Road landfill. Groundwater in the Wilson Grove Formation, which is in direct contact with Roblar
Road landfill contents, will likely flow toward the proposed project area rather than away from it as
it appears to do under current conditions. No data have been collected to evaluate the extent of
changes in horizontal groundwater flow patterns that will be induced by the proposed project.
Additionally, no information exists with respect to vertical migration of contaminants from the
landfill to the Tolay Volcanics or Franciscan complex, nor does any information exist with respect
to groundwater migration in either of these deeper hydrostratigraphic units.
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Groundwater quality data are essential to design a groundwater treatment system. For instance, the
proposal to treat groundwater using granular activated carbon (GAC) would be almost irrelevant if
pumping or excavation activities led to elevated metals concentrations. In fact, available data
indicated that other chemicals of concern, including metals (specifically aluminum and chromium),
are emanating from the landfill and will not be mitigated by the proposed GAC treatment system
which is not designed to treat metals contamination . Insufficient data thus exist to evaluate if the
two 2,000 pound GAC units would be sufficient to treat all dissolved contaminants (volatile or
otherwise) in groundwater that will emanate from the Roblar Road landfill under the new
groundwater flow conditions induced by the proposed project.

With respect to the Water Management Plan (WMP):

Insufficient data exist to support the estimated 20 gpm seepage rate into the completed project. The
WMP refers to DEIR seepage rates ranging from 1 gpm to 39 gpm but fails to state the basis of
these calculated rates. Seepage rates are described on page 1V.C-39 as calculated using "known
values of groundwater gradient, hydraulic conductivity, width of the quarry seepage area, and
seepage rate of a particular geologic material”. The seepage area is estimated at 50,000 square feet,
but the gradient and hydraulic conductivity values are not presented. Note that the hydraulic
gradient stated on page 1V.C-14 (0.14 foot/foot) approximates the current gradient, not the gradient
induced by the proposed project. The DEIR does not indicate the induced hydraulic gradient values
or the hydraulic conductivity values of any hydrostratigraphic unit intercepted by the proposed
project. With respect to hydraulic conductivity values, the DEIR notes the potential for higher
hydraulic conductivity values associated with the Dunham fault (near MW-3) but does not indicate
whether this and other potentially significant heterogeneous features beneath the proposed project
are accounted for in the projected seepage rates and anticipated interceptor trenches and
groundwater treatment system (ITTS) capacity. Insufficient data exist to support the proposed ITTS
design.

The step-drawdown test conducted at DW-2 provided insufficient data to support the DEIR
conclusion that groundwater pumping from this well will not affect pumping in domestic wells.
Responses to groundwater elevation in surrounding wells were not measured during this test and the
test itself was likely of insufficient duration to simulate stresses anticipated to be induced upon
water-bearing units beneath the proposed project. In lieu of actual measurements, a humerical
model is a commonly used tool used to assess potential impacts to groundwater conditions
(assuming sufficient data exist to construct a model). However, in this case, insufficient data exist
either to construct a model or evaluate the potential for long-term groundwater supply impacts.

The WMP mentions that a system of interceptor trenches and groundwater treatment system (ITTS)
will be designed to "capture and convey surface water runoff and groundwater seepage within the
quarry, and...the ITTS would function to remove VOC's from these sources of water prior to reuse"
(see page 8-9). Samples would be collected from the sediment control basins at the terminus of
each interceptor trench.

It is reasonable to expect groundwater gradients to be reversed such that the Roblar Road landfill
would then be located upgradient from the proposed project, yet no data have been collected to
evaluate this outcome. If the groundwater flow direction does reverse, and no data have been
collected to show that this is not a likely outcome, the ITTS would effectively become a landfill
remediation facility. Despite this possibility, the FEIR makes no mention of how captured water
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would be treated for contaminants other than VOCs or that the proposed two 2,000-pound GAC
units would sufficiently treat captured water. These units would likely provide little, if any, benefit
on removing dissolved metals from water extracted from the sediment control basins.

Additionally, the WMP states that treated water that tests negative for VOCs (but possibly
contaminated otherwise) would be used for either direct onsite reuse to support quarry operations or
temporarily stored for later reuse. This approach does not take into account the fact that seepage
from the exposed quarry face will continue unabated, regardless of quarry operations. Unlike
pumping as anticipated at DW-2, seepage cannot simply be turned off when not wanted. A
contingency of how to manage, store, or discharge VOC-free water from the sediment control
basins not needed for reuse is not presented in the FEIR.

Lastly, no mention is made of whether the proposed ITTS complies with California Code of
Regulations, Title 27, Division 2, which, among other things, requires allowable engineered
alternatives to be evaluated by the Water Board. Section 20380(b) also requires that assurances of
financial responsibility for initiating and completing correction action for all known or reasonably
foreseeable releases from the waste management unit (in this case, the Roblar Road landfill).
Because Title 27 is not referenced in the WMP, it is not clear whether the proposed monitoring
program complies with Section 20415. These and other requirements described in Title 27 extend
beyond the objectives described in the WMP.

Conclusion

Insufficient data have been collected to characterize the Roblar Road Quarry to support the conclusion in the
EIR that the proposed project will not impact groundwater supplies or groundwater quality, specifically with

respect

to the immediately adjacent unlined Roblar Road landfill. Further, insufficient data have been

collected to characterize the Roblar Road Quarry to support the conclusion that the proposed mitigation
measures will be sufficient or applicable.

We appreciate the opportunity to provide our services for your project. If you have any questions about this
letter, please contact either of the undersigned.

Sincerely,

MACTEC ENGINEERING AND CONSULTING, INC.

For Ledtharr Z/ 20

with permnssxofl

Michael D. Taraszki, PG, CHG (/ /P)Kﬁany P. Flynn PG,
(8]

Project Manager

CC:

B
roject Principal




Michael D. Taraszki, PG, CHG
Senior Principal Hydrogeologist

Education:

Master of Science, Geology, 1993, University of South Florida

Bachelor of Science, Geosciences, 1990, The Pennsylvania State University
Certificate Hydrogeology, 1993, University of South Florida

Registrations:
Professional Geologist, CA, earned 1995, #6457
Certified Hydrogeologist, CA, earned 1998, #586

Training, Certifications, and Non Professional Licenses:

Parameter Estimation (PEST) Course, September 2004

Groundwater Flow and Transport Modeling with GMS (Advanced), June 27-30, 2000
Analytic Element Modeling, December 2000

Groundwater Use and Management in California, UC Berkeley Extension, October 1998
Visual Basic Programming, UC Berkeley Extension, October 1997

OSHA 40-hour HAZWOPER

OSHA 8-hour Refresher

OSHA 8-hour Supervisor

Career Summary

Mr. Taraszki is a Professional Geologist and a Certified Hydrogeologist, performing
hydrogeologic investigations since 1992. His experience has been focused in California,
Nevada, and New Hampshire and includes performing groundwater basin/hydrogeologic
assessments; designing/conducting aquifer/aquitard tests to assess hydraulic parameters;
constructing numerical and analytical groundwater flow and mass transport models;
analyzing groundwater analytical data to facilitate development of conceptual models of
groundwater flow systems; modeling contaminant transport in the vadose zone; and
designing/installing multi-level monitoring wells and piezometers using sonic, mud-rotary,
or HSA drilling methods. His experience includes project management private industry,
federal (U.S. Army Corps of Engineers, U.S. Navy, U.S. Air Force), county, and municipal
clients.

Master MACTEC Project List (perhaps not all MACTEC projects are listed)

Industrial

Project Manager, Hydrogeologist: Olin Corporation (PRP), Henderson, Nevada.
Responsible for project management of soil and groundwater remedial investigation at an
active chlor-alkali manufacturing plant, interaction with regulatory agency (Nevada
Department of Environmental Protection), and interaction with other PRPs. Preparation of
Remedial Alternatives Study Process document to comply with NDEP requests included an
extensive analysis of planning investigation/remediation activities and clarifying roles and
responsibilities among the PRPs. Preparation of a Data Usability Evaluation required review
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and evaluation of available analytical data collected via previous investigations since the
1980s with respect to current NDEP requirements. Various memoranda have been prepared
regarding ongoing groundwater treatment, risk assessment, and site characterization
issues. Ongoing remedial planning includes capping and soil stabilization associated with
formerly active wastewater and process water retention ponds.

Project Manager, Hydrogeologist: Olin Corporation, Morgan Hill, California.
Responsible for project management and technical oversight of large-scale (20 square mile
study area) characterization/investigation to delineate lateral and vertical extent of
perchlorate in soil and groundwater to design remediation systems. Perchlorate detected in
soil and groundwater and off-site domestic and monitoring wells. Over 1,500 domestic
wells have been evaluated to date to delineate perchlorate, including
upgradient/background concentrations. Responsibilities include:

e Overseeing characterization study including installation of >30 sonic-drilled multi-level
monitoring wells to depths of over 500 feet, collection of depth-discrete soil and
groundwater sampling;

e Evaluating groundwater quality data including: perchlorate, nitrate, general inorganic
compounds, and stable isotopes of oxygen and hydrogen;

e Technical support for quarterly monitoring program/reporting and review of onsite and
offsite groundwater elevation data from manual and transducer readings to calculate
three-dimensional groundwater flow directions and gradients;

e Design and construction of on-site and off-site groundwater flow and mass transport
finite difference flow and mass transport models. Routinely interacts with regulatory
agencies;

e Numerous and ongoing public and technical presentations;

e Preparation of various work plan associated with ongoing characterization activities; and

¢ Project scheduling, client coordination, long-term planning, subcontractor management,
invoicing, and updating cost estimates.

Project Manager, Hydrogeologist: Olin Corporation, Vernon, California.

Responsible for project management of soil and groundwater RCRA investigation at a former
chemical manufacturing facility and interaction with regulatory agency (Department of Toxic
Substance Control). Field investigation has included extensive soil and groundwater
sampling for VOCs and metals. Ongoing actions include preparation of a risk assessment
and pursuing site closure.

Hydrogeologist: Casmalia Resources Superfund Site Maintenance, Remedial
Investigation/Feasibility Study (RI/FS), Groundwater Monitoring, Casmalia,
California. Site maintenance and management, RI/FS, regulatory compliance and support
of investigation at a 252-acre, former Class | Superfund, Hazardous Waste Management
Facility comprising five separate landfills and which included approximately 40,000 tons of
industrial waste on site (with acids, caustics, solvents, pesticides and metals). Implemented

PAGeE 2 0F 11
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24-hour operating leachate collection and contaminated groundwater treatment system, and
over 300 monitoring wells. Responsible for verifying existing water balance and extending
the period of observation 5 years further into the past to identify and illustrate any
discrepancies between recharge and discharge volumes for the entire site. Evaluated
precipitation, evaporation, evapo-transpiration, groundwater extraction, pond water
extraction, groundwater off-haul, controlled releases off-site, and estimated groundwater
and pond storage changes on a monthly basis. Fees: $21,900,000. Estimated Completion:
1/1/2007.

Hydrogeologist: Confidential, @ Groundwater Investigation, Boise, Idaho.
Hydrogeologist responsible for conducting aquifer tests at three areas of a large solvent
plume and constructing small-scale analytical groundwater models to design groundwater
treatment systems. Also responsible for the construction of a large-scale single-layer
numerical groundwater model to assess the overall effectiveness of all treatment systems in
operation and the influence of seasonal changes in precipitation with particular respect to
infiltration basins and adjacent irrigation canals.

Hydrogeologist: Port of Oakland, Groundwater Extraction System Design, Berths
58/59 Site, Port of Oakland, California. Responsible for overseeing aquifer testing and
data evaluation as part of the construction of a groundwater flow model. Aquifer hydraulic
characteristics were required for numerical simulation of a groundwater extraction system
to remediate a plume of total petroleum hydrocarbons.

Hydrogeologist: Confidential, Remedial Investigation, Aerospace Manufacturing
Company, Azusa, California. Simulated movement of several volatile organic compounds
in vadose zone beneath site using VLEACH computer program. Simulations included
modeling surface source(s) and off-gassing from water table into vadose zone. Work is
being reviewed by regional regulatory agencies.

Geologist: Confidential, Geotechnical Slope Stabilization, Martinez, California. Made
daily measurements of slope angles and strike and dip of toppled beds. Compared
measurements to the planned-engineered slope to prevent further toppling or landsliding.
Inspected slope and fresh excavations for new indications of slope instability and
recommended changes to plan.

Modeling/Hydrogeology

Hydrogeologist: Olin Corporation, Morgan Hill, California. Incorporated extensive data
set from regional investigation (20 square mile study area) into 3D steady-state and
transient groundwater flow and mass transport models. Models based upon continuous soil
core data (structure), in-situ and pneumatic aquifer test results (hydraulic parameters),
pumping data from over 500 active supply wells (boundary conditions), and analytical data
(source terms). Models were constructed to evaluate lateral and vertical extent of
perchlorate in groundwater to design remediation systems. Constructed/designed on-site

PAGe 30F 11
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and off-site groundwater flow and mass transport finite difference flow and mass transport
models.

Hydrogeologist: U.S. Army Corps of Engineers, Sacramento District, Basewide
Model Optimization, California. Hydrogeologist responsible for updating and combining
groundwater flow and mass transport models constructed previously under the OUCTP and
Basewide RI/FS programs. Five-layer model domains expanded to include all OU areas with
coarse grid; local grids developed at each OU to efficiently provide maximum resolution at
particular areas of interest. Data generated since model construction incorporated to update
model structure (i.e., layer configurations) and boundary conditions. Final product will be
used to prepare routine analysis of two active hydraulic control systems and evaluate
methods to optimize capture configuration to maximize cost savings.

Hydrogeologist: U.S. Army Corps of Engineers, Sacramento District, Carbon
Tetrachloride Study Area, Fort Ord, California. Hydrogeologist responsible for
investigating the persistent detection of carbon tetrachloride at two monitoring wells in
separate aquifers and expanding the monitoring well network to characterize the plume’s
historical development and 3D extent in three aquifers. Effectively utilized multiple-screened
(Westbay) monitoring wells to maximize data collection and cost savings to obtain a high
quality vertical profile of groundwater quality up to 600 feet below ground surface. Initiated
a biodegradation pilot study (lactic acid recirculation well) to evaluate potential remedial
options. Conducted extensive historical aerial photo assessment and public interviews to
identify the carbon tetrachloride source area and probable release date (circa late 1940’s).
Source information was subsequently used to successfully initiate and complete a soil vapor
extraction facility to mitigate health risks to nearby public. Collated geologic, hydrogeologic,
and analytical data into 3D steady-state and transient groundwater flow and mass transport
models to estimate historical source terms, establish potential plume migration extent, and
evaluate various remediation alternatives, including enhanced monitored attenuation via
lactic acid injection/recirculation. All results published in an RI/FS to the USACE.
Remediation ongoing; monitoring network continuously reviewed for optimization.

Hydrogeologist: U.S. Army Corps of Engineers, Sacramento District, Operable Unit
2 Plume Delineation, Phases | and 11, Fort Ord, California. Hydrogeologist responsible
for evaluating lithologic data obtained with additional monitoring wells, supervising
performance of four 72-hour aquifer tests, preparing and evaluating field data, estimating
aquifer parameters and capture zone dimensions, and updating a numerical groundwater
flow model (MODFLOW) to assess the effectiveness of an operating groundwater treatment
system. Planned and installed monitoring wells to specifically address three-dimensional
flow toward active supply wells. Initiated a long term monitoring program of water levels
using continuously operating dataloggers. Active evaluation ongoing to determine
effectiveness of hydraulic capture systems and identify alterations necessary to further
prevent plume migration.
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Hydrogeologist: U.S. Army Corps of Engineers - Sacramento District, Fort Ord
Groundwater Study 2003, Monterey, California. Groundwater study and investigations
during 2003-2005 as part of continued quarterly monitoring work at Fort Ord. Responsible
for managing quarterly groundwater monitoring program in compliance with the Federal
Facilities Agreement in conjunction with a remedial investigation and feasibility study, for
which water levels are measured in 250 wells and samples are collected from 150 wells.
Authored all quarterly and annual reports, in which inorganic and organic analytical results
are summarized; authored proposals for additional investigations; reported assessment of
seasonal changes and changes in water quality; identified chemical signatures, delineating
organic plumes, and evaluating the effectiveness of groundwater remediation efforts via
analytical assessment and groundwater modeling; supervised 5 sampling crews and 1
subcontractor to measure water levels and collect ground-water samples.

Hydrogeologist: U.S. Army Corps of Engineers, Sacramento District, Fort Ord
Complex Site BRAC Related Environmental Services, Monterey, California. Provided
BRAC Program services (since 1985) including environmental and engineering services, for
the Fort Ord Complex (28,000-acre former Fort Ord, the Presidio of Monterey, and Fort
Hunter Liggett, Fritzsche Army Airfield), a National Priorities List (NPL) site. Completed
several hundred multidisciplinary, multitask delivery orders, with dozens more in progress
(as of 9/04). Services have included site investigations, risk assessments, feasibility studies
including ordnance/explosives remedial investigation, remedial designs, remedial actions,
environmental compliance, utilities/roads, parcel descriptions, endangered species and
habitat assessments, underground storage tank investigations, asbestos assessments,
groundwater remediation, planning for base reuse, and community relations. Services have
been conducted under CERCLA; RCRA; NEPA/CEQA; California landfill regulations; Monterey
County underground storage tank (UST) regulations; air toxics regulations; and other
federal, state, and local environmental laws and regulations. Responsible for evaluating
lithologic data obtained with additional monitoring wells, supervising performance of four
72-hour aquifer tests, preparing and evaluating field data, estimating aquifer parameters
and capture zone dimensions, and updating an existing numerical groundwater flow model
(MODFLOW) to assess the effectiveness of an operating groundwater treatment system.
Planned and installed monitoring wells to specifically address three-dimensional flow toward
active supply wells; initiated a long-term monitoring program of water levels using
continuously operating data loggers.

Hydrogeologist: U.S. Army Corps of Engineers, Sacramento District, Basewide
Remedial Investigation, Fort Ord, California. Analyzed aquifer test data, assessed
extent of aquifer contamination, and wrote sections of Rl report describing historical
transport of contaminants at several sites. Served as manager of basewide groundwater
monitoring project. State and federal regulatory agencies and U.S. Army are reviewing
work. Also installed four 6-inch extraction wells and conducted 48-hour aquifer tests on
each, using at least three monitoring wells during each test to assess vertical and
hori-zontal communication between separate aquifers and evaluate confined and unconfined
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aquifer characteristics. Aquifer test results were used to update current numerical
groundwater model (MODFLOW) and were input as design data for a large-scale
groundwater treatment facility to be constructed onsite.

Hydrogeologist: Caterpillar, Inc., Groundwater Modeling, Former Caterpillar Site,
San Leandro/Oakland, California. Hydrogeologist responsible for the construction of a
transient groundwater flow model and mass transport model (Modflow/Modpath/MT3D)
simulating the formation and remediation of a TCE plume and three remediation systems.

Hydrogeologist: City of Turlock, Groundwater Modeling, Turlock, California.
Hydrogeologist responsible for constructing and calibrating a steady-state numerical model
(Modflow/Modpath/MT3D) simulating municipal water supply wells and the migration of an
organic plume from a shallow aquifer through a regional aquitard and into the drinking
water aquifer. The goal of the project was to design a well operation scheme to prevent the
further migration of contaminants that may impact drinking water wells.

Hydrogeologist: Lee & Ro Inc. Associates, Groundwater Modeling, Meadowview
Community Center, Sacramento, California. Hydrogeologist responsible for the
construction of a transient groundwater flow model and mass transport model simulating
the formation and remediation of a PCE plume and pumping variations of five remediation
systems.

Hydrogeologist: PRC Environmental Management for U.S. Navy, Remedial
Investigation, Treasure Island Naval Station, Hunters Point Annex, California.
Analyzed aquifer test data and summarized interpretations and conclusions in several
reports to client. Current work includes further testing of two aquifers at site. State and
federal regulatory agencies are reviewing work.

Hydrogeologist: U.S. Air Force, Groundwater Modeling, Pease Air Force Base, New
Hampshire. Constructed/designed four-layer MODFLOW variable-grid model comprising
15,600 nodes for groundwater remediation as part of base closure program. Modeling
results were used in identifying recovery well locations and estimating their impact on local
groundwater regime. Also used an analytical groundwater modeling (QUICKFLOW) to assess
feasibility of several groundwater remediation alternatives.

Department of Defense — Groundwater Monitoring

Hydrogeologist/Task Manager: U.S. Army Corps of Engineers, Sacramento District,
Quarterly Groundwater Monitoring, Fort Ord, California. Manage quarterly
groundwater monitoring program in compliance with the Federal Facilities Agreement at Fort
Ord in conjunction with a remedial investigation and feasibility study, for which water levels
are measured in 250 wells and samples are collected from 150 wells. Author all quarterly
and annual reports, in which inorganic and organic analytical results are summarized.
Author proposals for additional investigations. Reporting goals include assessing seasonal
changes and changes in water quality, identifying chemical signatures, delineating organic
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plumes, and evaluat-ing the effectiveness of groundwater remediation efforts via analytical
assessment and groundwater modeling. Supervise five sampling crews and one
subcontractor to measure water levels and collect ground-water samples.

Hydrogeologist: U.S. Army Corps of Engineers - Sacramento District, Fort Ord and
Fort Hunter Liggett Groundwater Monitoring Program, Forts Ord, Hunter Liggett,
California. Performed groundwater investigations and provided quarterly monitoring;
prepared property transfer documents; performed habitat monitoring and groundwater
remediation system evaluation; and conducted Small Arms Range remediation pilot study
evaluation at site of two former U.S. Army installations under BRAC program. Responsible
as the technical leader for groundwater studies at Fort Ord.

Hydrogeologist: U.S. Army Corps of Engineers, Sacramento District, Public
Presentations at Fort Ord, California. Hydrogeologist responsible for giving technical
presentations to the public concerning recent developments of CERCLA investigations since
1995. Specifically addresses concerns brought to the attention of the Army from the public.

Hydrogeologist: U.S. Air Force, Aquifer Testing and Data Analysis, Pease AFB, New
Hampshire. Designed and performed 12 long-term pumping tests to assess hydrologic
characteristics of overburden and bedrock water-bearing units. Drill-log data for each well
were used to analyze drawdown and recovery data. Analyzed drawdown data from
monitoring wells using methods for both confined and unconfined aquifers, including Theis,
Cooper-Jacob, and Neumann methods. Calculated barometric and tidal efficiencies of each
water-bearing unit tested. Conducted and evaluated approximately 250 slug tests including
falling and rising head tests.

Hydrogeologist: U.S. Air Force, Remedial Investigations, Pease AFB, New
Hampshire. Interpreted pertinent field data and wrote part of hydrogeology sections of
three Rl reports, including general hydrogeology of sites, degree of hydraulic
interconnection between hydrostratigraphic units, construction of vertical flowpath
diagrams, and discussion of hydrologic test results and their implications for contaminant
transport.

Hydrogeologist: U.S. Air Force, Well installation, Pease AFB, New Hampshire.
Installed glacial outwash, fill, and bedrock wells to monitor VOC (primarily TCE) plume
migration of chlorinated solvents and fuel (JP4) spills from underground storage tanks.
Evaluated data to characterize site geology, assess site hydrogeologic conditions, design
pumping tests, design groundwater flow models, and evaluate remedial alternatives.

Recycled Water

Hydrogeologist: City of San Jose, South Bay Water Recycling, Phase I, San Jose,
California. Hydrogeologist responsible for designing a shallow groundwater monitoring
network to evaluate potential impacts of the Phase | SBWR distribution of recycled water on
groundwater quality. Constructed a mitigation plan to be used if data show that the
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application of recycled water for landscape irrigation results in groundwater quality
degradation. Prepared specifications of monitoring well construction according to City of San
Jose standards as part of the bid preparation, assisted in the client’s presentation of the bid
to drilling companies, and supervised installation and development of the monitoring wells.
Primary author of the groundwater monitoring and mitigation report, which included a
comprehensive description of the monitoring network, methodology of evaluating analytical
data from future samples, and a detailed mitigation plan.

Hydrogeologist: City of San Jose, South Bay Water Recycling, Phase 11, San Jose,
California. Hydrogeologist responsible for evaluating various options of recycled water
reuse, including indirect potable reuse (direct injection and pond infiltration techniques) and
non-potable use (landscape/crop irrigation) in the Santa Theresa and Coyote Valley basins.

Hydrogeologist: Santa Clara Valley Water District, Advanced Recycled Water
Treatment, San Jose, California. Responsible for writing a technical memorandum
describing the groundwater basin status within the jurisdiction of Santa Clara Valley Water
District (Santa Clara Valley, Coyote Valley, and Llagas groundwater basins). Information
included regional depths to groundwater, groundwater elevations, soil permeability data,
approximate well water production data, groundwater quality (especially with respect to
nitrate and total dissolved solids), groundwater flow directions, and aquifer hydraulic
properties.

County/Municipal

Project Manager/Hydrogeologist: Monterey County Water Resources Agency
(MCWRA) Monitoring Wells Installation, Salinas, California. Installed six dedicated
monitoring wells to look for and evaluate possible seawater intrusion at Salinas location.
Three boreholes drilled to 300-foot depths; one borehole drilled to 600-foot-depth.
Responsible for overall management of installation services and review of project
operations.

Project Manager/Hydrogeologist: Marina Coast Water District (MCWD) Well No. 30
Rehabilitation/ Replacement Study, Marina, California. Screened and evaluated
options to rehabilitate or replace groundwater well exhibiting elevated chloride
concentrations as result of groundwater intrusion. becoming impacted the affected well.
Presented four options as well as evaluating alternative water sources including
development of Deep Aquifer. Responsible as both project manager and principal
hydrogeologist for providing management oversight.

Project Manager/Hydrogeologist: Marina Coast Water District (MCWD) Deep
Aquifer Monitoring Well Development, Marina, California. Installed dual-casing deep
aquifer monitoring well to monitor groundwater elevation and quality (at depths of
approximately 1,500 and 1,900 feet). Work included advancing a boring (via mud-rotary) to
depth of 2,000 feet; creating log cuttings; and collecting geophysical e-log survey. Data will
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be used to evaluate "deep aquifer" as continued source of potable water for local
municipality. Responsible for logging lithologic and geophysical data, and collecting
groundwater elevation and quality data.

Project Manager/Hydrogeologist: Monterey County Water Resources Agency
(MCWRA), Installation of Dedicated Monitoring Wells in Coastal Monterey County,
SWRCB and AB303 Wells, Salinas, California. Responsible for overseeing the
installation of eight monitoring wells screened in the 180-Foot Aquifer and one monitoring
well screened in the 400-Foot Aquifer using a combination of sonic and mud rotary drilling
techniques. Although the SWRCB project had a limited budget and short schedule, the
program was completed on time and within the budget. The AB303 Wells program is still in
progress but the field program was completed successfully within budget.

Project Manager/Hydrogeologist: Monterey County Water Resources Agency,
Hydrogeologic Investigation of the Salinas Valley Basin in the Vicinity of Fort Ord
and Marina, Salinas Valley, California. Responsible for correlating aquifer and aquitard
units between the former Fort Ord Army base with those beneath Salinas Valley and
assessing the current status of seawater intrusion into the 180 and 400 Foot Aquifers.
Project required extensive records research and benefited from extensive experience at the
Army base and understanding of the regional/basin hydrogeology.

Project Manager/Hydrogeologist: Marina Coast Water District (MCWD) Deep
Aquifer Monitoring Well Installation/Development, Marina, CA. Marina Coast Water
District and Monterey County Water Resources Agency were co-awarded AB303 state grant
funds to further investigate the hydrostratigraphy of the deep aquifer system near Marina,
California. Objectives include: logging lithologic and geophysical data and collect
groundwater elevation and quality data. To achieve these objectives, a borehole will be
installed to 2,000 feet below grade and a well couplet installed within the two deepest
formations, the Paso Robles and Purisima Formations, potentially at 1,500 and 1,900 feet
below grade.

Hydrogeologist: MCWRA, West Salinas Valley Basin Hydrogeologic Assessment,
Monterey County, California. Hydrogeologist responsible for correlating aquifer and
aquitard units between the former Fort Ord Army base with those beneath Salinas Valley
and assessing the current status of seawater intrusion into the 180 and 400 Foot Aquifers.
Project required extensive records research and benefited from Harding’'s lengthy
experience at the Army base and understanding of the region.

Hydrogeologist: North Conway Water District, Groundwater Modeling, North
Conway, New Hampshire. Constructed single-layer MODFLOW variable-grid model
comprising 2,200 nodes for proposed North Conway water treatment facility to assess
impact of proposed rapid-infiltration basins (RIB) on local water levels. Particular concern
was to maintain water levels beneath the infiltration basins at elevations not exceeding
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regulations and evaluate the likelihood of flooding. Results from the installed treatment
system and RIB closely resemble predicted results.

Professional Affiliations

Groundwater Resources Association of California
National Ground Water Association

California Water and Environmental Modeling Forum
Northern California Geologic Society

Association of Engineering Geologists

Contra Costa Council — Water Task Force

Publications or Presentations

2003 — present: Numerous public presentations to the Perchlorate Citizens Advisory Group
on behalf of Olin Corporation regarding groundwater investigations in the Llagas Subbasin
(San Martin, California).

1995 — present: Numerous public presentations on behalf of the U.S. Army and Army Corps
of Engineers regarding the groundwater remediation activities at the Former Fort Ord facility
(Monterey, California).

Use of Stable Oxygen Isotopes to Delineate Recharge from CVP-Source Percolation Ponds in
Llagas Subbasin at “Applications of Isotope Tools to Groundwater Studies”, Groundwater
Resources Association Symposium, Concord, California. March 29, 2007.

Comparison of Five Multilevel Groundwater Monitoring Technologies at “High Resolution Site
Characterization and Monitoring”, Groundwater Resources Association Conference, Long
Beach, California. November 14-15, 2006.

Perchlorate Monitoring in the Llagas Groundwater Subbasin at the “5™ National Monitoring
Conference, Monitoring Networks: Connecting for Clean Water”, National Water Quality
Monitoring Council, San Jose, California. May 7-11, 2006.

Characterization of the Llagas Groundwater Subbasin, South Santa Clara County, California
at “Perchlorate 2006: Progress Toward Understanding and Cleanup”, Groundwater
Resources Association Conference, Santa Clara, California. January 26, 2006.

Salinas Valley Seawater Intrusion Monitoring System Evaluation at “Managing Aquifers for
Sustainability — Protection, Restoration, Replenishment, and Water Reuse”, Groundwater
Resources Association, Rohnert Park, California. September 23-24, 2004.

Short Course: Remediation Challenges at Fort Ord at “Remediation of Chlorinated and
Recalcitrant Compounds, the Fourth International Conference”, Monterey, California, May
24-27, 2004 (teacher).

Groundwater at Fort Ord, presented for the California State University, Monterey Bay Water
Class (Guest Lecturer) Monterey, California, September 16, 2003
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Conversion of Groundwater Monitoring Methodology to Passive Diffusion Bag Samplers at
“Sustaining Readiness Through Environmental Stewardship”, NDIA 8" Annual Joint Services,
P2&HWM Conference and Exhibition, San Antonia, Texas. August 11-14, 2003.

Innovative Sonic Drilling/Westbay Installation Technique at the Former Fort Ord, California
Abstract Accepted for Remediation of Chlorinated and Recalcitrant Compounds, The Fourth
International Conference, Monterey, California, May 24-27, 2003

Groundwater Quality Evaluation Using Westbay Monitoring Well Systems, Former Fort Ord,
California at “Working Together for Clean Water”, 2002 National Water Quality Monitoring
Council Conference, Madison, Wisconsin. May 21, 2002.

Project Management and Cost Savings Considerations when Using Passive Diffusion Bag
Samplers: A Case Study, Former Fort Ord, California at National Defense Institute
Association Conference, Charleston, North Carolina. March 25-28, 2002.

Rock water interaction during aquifer storage and recovery. Hydrology and Hydrogeology in
the 90s. Proceedings of the 10th Annual Meeting, American Institute of Hydrology, pg. 30
(with S. B. Upchurch). 1993.
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4 MACTEC

Environmental

Maintaining the delicate balance between business and nature.

MACTEC understands that simply being compliant is not enough when meeting
environmental challenges in today’s highly competitive — and highly regulated —
marketplace. Our streamlined approach to delivering engineering, scientific and data
management services assures clients they are managing their risk while meeting
regulatory obligations in the most cost effective way possible. Our strength lies in
knowledge of regulations and, more critical for our clients, how they are applied by
specific regulators. With 80 office locations nationwide, our local and regional
regulatory expertise is substantial. MACTEC's efforts on our clients’ behalf often allow
them not only to reduce their environmental liabilities, but to actually realize
significant financial benefits in the process.

Services That
Deliver the
Competitive Edge

At the core of our
business is a
foundation of decades
of unparalleled
achievement — since
1946 — in engineering
and design,
environmental, and
construction services.

Engineering and Design
Engineering value, optimizing efficiency, and building
quality that will stand the test of time.

Many engineering firms provide services similar to
MACTEC's, but our clients continue to choose us
because of the more intangible benefits we provide,
like peace of mind. Peace of mind comes from
relying on MACTEC's stringent quality standards, our
expert engineers and scientists, and our decades of
experience, which includes innovative approaches to
some of the most complex engineering and
construction challenges ever undertaken.

MACTEC delivers value by providing the best possible

solutions and support on schedule, in budget, and within quality and regulatory
guidelines. In the engineering industry, real value never comes from cutting corners
that will cost in the long run; rather, it comes from an unwavering commitment to
quality, efficiency, excellence, and the success of our clients.

Environmental Remediation and Construction; Demolition and

Remediation; and Radiological and Health Physics
Eliminating uncertainty by emphasizing safety, managing risk, and guaranteeing cost.

MACTEC performs environmental remediation and construction services;
decontamination and demolition (D&D) of nuclear power plants, former nuclear
weapons facilities, and other large construction projects; and radiological and health
physics services. One of the very few U.S. organizations with the required Nuclear
Regulatory Commission licensing, regulatory knowledge, and technical expertise to
execute nuclear D&D projects, MACTEC's capabilities encompass the entire D&D
process, including removal of hazardous materials, remediation of contaminated sail,
structural analysis of standing buildings, and demolition of such structures. MACTEC
routinely helps clients mitigate their liability and achieve significant financial benefits
by using insurance products and performance-based contracts.

Mission Statement

MACTEC helps clients
manage risks; reduce
design and construction
costs, lower the cost of
facilities / infrastructure
ownership, and protect the
environment by delivering
value-driven engineering,
environmental, and
construction solutions that
impact the world in which
we live.

MACTEC Engineering
and Consulting

1105 Lakewood Parkway
Suite 300
Alpharetta, GA 30009
Tel: 770-360-0600
Fax: 770-360-0631

MACTEC Development

1105 Lakewood Parkway
Suite 300
Alpharetta, GA 30009
Tel: 770-360-0600
Fax: 770-360-0631




