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Dear Mr. Dearden:

The Department of Environmental Quality (DEQ) reviewed the June 14, 2011 Extended
Pumping Test (EPT) Report prepared for Starlink Logistics Inc. (StarLink) by Golder Associates.
This letter present’s DEQ’s review of the EPT Report and decision regarding continued
evaluation and implementation of the North Front Ave (NFA) Interim Source Control Measure
(ISCM).
As discussed below, and in meetings between DEQ and StarLink, DEQ disagrees with the
conclusion that changes to the conceptual site model (CSM) and results from the draft source
control evaluation suggest a pump and treat system in the area of the NFA ISCM is not
necessary. Based on the results presented the EPT Report, DEQ concludes that implementation
of the NFA ISCM would be beneficial and could substantially achieve the stated goal of the NFA
ISCM, which was to reduce the majority of groundwater contaminant mass flux to the river.
However, based on DEQ’s current classification of the Site as a medium priority for groundwater
source control and StarLink’s stated intention to evaluation control of the groundwater plume in
the site-wide feasibly study, DEQ will not direct StarLink to further evaluate or operate the
system.
CSM Refinement
Based on the technical meetings between DEQ and StarLink, it is DEQ’s understanding that the
primary change to the CSM referenced in the EPT Report is:
The Alluvial-Colluvial Gravel is hydraulically similar to adjacent to the overlying
Fine-Grained Alluvium.
The report states that the design of the NFA ISCM was based on the CSM developed in the 2008
Draft Source Control Evaluation Report and a revised CSM was presented in the 2010 Remedial
Investigation/Source Control Evaluation Report (RI/SCE Report).
The hydrogeologic CSM presented in the 2008 Draft Source Control Evaluation Report states:
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The average hydraulic conductivity of the Alluvium Zone is similar to that of the Fill
Zone, but is at least an order of magnitude less than that of the DGZ [Deep Gravel
Zone], and is slightly less than that of the Basalt Zone. Thirty-nine slug tests conducted at
monitoring wells screened in the Alluvium Zone indicate that hydraulic conductivity in
the Alluvium Zone ranges from 0.01 to 10.70 ft/d, with a geometric mean of 0.89 ft/d…
Average hydraulic conductivity of the DGZ is at least one order of magnitude greater
than that of the Fill, Alluvium, and Basalt Zones. Thirty-two slug tests conducted at
monitoring wells screened in the DGZ indicate that hydraulic conductivity ranges from
0.68 to 263 ft/d, with a geometric mean of 11.96 ft/d…Average hydraulic conductivity of
the Basalt Zone is one order of magnitude less than that of the DGZ... Three slug tests
conducted at monitoring wells screened in the Basalt Zone indicate that hydraulic
conductivity ranges from 1.70 ft/d to 8.0 ft/d, with a geometric mean of 3.20 ft/d.
The hydrogeologic CSM presented in the 2010 draft Remedial Investigation/Source Control
Evaluation Report (RI/SCE Report) states:
The Fine-Grained Alluvium has hydraulic conductivity values ranging from 0.005 to 58.8
feet/day (1.8E-06 to 2.1E-02 cm/sec) based on variable head (“slug”) test and pumping
test data (Appendix D-3). With three exceptions, hydraulic conductivity values in the
Fine-Grained Alluvium are less than 10.7 feet/day (3.8E-03 cm/sec). The geometric mean
hydraulic conductivity of 1.3 feet/day (4.4E-04 cm/sec) is similar to the Artificial Fill (0.8
feet/day) and is an order of magnitude lower than the Alluvial-Colluvial Gravel (14.1
feet/day; Table 6-A)… The [Alluvial-Colluvial Gravel has a ] hydraulic conductivity
ranges from 3 to 63 feet/day (1.1E-03 to 2.2E-02 cm/sec) based on variable head
(“slug”) tests and pumping test data (Appendix D-3). The geometric mean hydraulic
conductivity is 14.1 feet/day (5.0E-03 cm/sec) and is about one order of magnitude
greater than that of the Artificial Fill (0.8 feet/day) and the Fine-Grained Alluvium (1.3
feet/day; Table 6-A)… The CRBG typically has hydraulic conductivity values ranging
from about 1 to 59 feet/day (3.5E-04 to 2.1E-02 cm/sec) based on variable head (“slug”)
test and pumping test data (Appendix D-3). The geometric mean hydraulic conductivity is
5.9 feet/day (2.1E-03 cm/sec) and is about one order of magnitude higher than that of the
Artificial Fill (0.8 feet/day) and the Fine-Grained Alluvium (1.3 feet/day) and is slightly
lower than the Alluvial-Colluvial Gravel (14.1 feet/day; Table 6-A). Hydraulic
conductivities at monitoring wells screened in dense interior and matrix-supported
shatter breccias range from less than 1 to 3.5 feet/day (3.5E-04 to 1.2E-03 cm/sec).
Hydraulic conductivities at monitoring wells screened in shatter breccias with limited
matrix range from 7 to 59 feet/day (2.5E-03 to 2.1E-02 cm/sec).
In addition to the re-evaluation of hydraulic conductivity estimates, the RI/SCE report presented
a new interpretation of the deep gravel zone which states:
The Alluvial-Colluvial Gravel is interpreted to be associated with one or more mudflows
that originated in the upland valleys of the Saltzman and Unnamed Creek drainages in
the Tualatin Mountains (Figure 6-S), and flowed downhill into and downstream within
the buried side channel. The deposit is generally poorly-sorted and dominated by subangular to sub-rounded gravel-size clasts of CRBG supported in a generally finedgrained silt matrix that is likely the Portland Hills Silt. Near the Willamette River, the
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Alluvial-Colluvial Gravel was sorted and modified by fluvial activity, based on the
increased level of rounded clasts and the slight increase in matrix grain size to include
sandier materials.
Based on visual observation during installation of new monitoring wells, pumping test
observations and numerical modeling presented in the EPA Report, StarLink now believes that
the Alluvial-Colluvial Gravel is hydraulically similar to the other hydrostratigraphic units. DEQ
does not necessarily agree with StarLink’s revised interpretation, however, given the range and
distribution of slug test results discussed above, this does not appear to be a significant change in
regards to implementation of the NFA ISCM. The hydraulic conductivity estimates for the
different hydrostratigraphic units presented in the 2010 RI/SCE Report have overlap and the
geometric means are all within an order of magnitude indicating a lack of substantial difference.
Continued Implementation of the North Front Avenue Interim Source Control Measure
The EPT Report states that changes to the CSM and results from the draft source control
evaluation suggest a pump and treat system in the area of the NFA ISCM is not necessary. DEQ
does not agree with this conclusion. The area was identified as a high flux zone for Rhone
Poulenc-related contaminants and targeting this location for groundwater extraction is an
efficient and effective approach for decreasing contaminant discharge to the river.
The NFA ISCM location was chosen based on the elevated levels of Rhone Poulenc-related
contaminants in the target capture zone, in addition to the anticipated higher conductivity in the
basal gravel and upper basalt. Refinement of the CSM based on a lower conductivity of the basal
gravel unit does not change the primary consideration in the placing the NFA ISCM in that it is a
high flux zone for Rhone Poulenc-related contaminants.
DEQ also disagrees that the 2010 RI/SCE Report shows the NFA ISCM is not needed. The 2010
RI/SCE Report shows there is a complete groundwater pathway of Rhone Poulenc contamination
to the river and that concentration of several of these are above Joint Source Control Strategy
(JSCS) screening level values (SVLs). DEQ agrees that this pathway does not appear to be a
high priority as initially anticipated, however, the pathway still needs to be addressed given the
observed exceedances.
While the change to the CSM is noted, it does not appear to be significant enough to justify not
implementing the NFA ISCM. As discussed with StarLink and presented briefly below, DEQ
has concerns with the technical evaluation presented in the EPT Report, however, it appears
based on Golder’s evaluation, that significant mass removal is possible at a relatively low
groundwater extraction rate. The report shows that a capture zone of approximately 1,000 feet
was created at the minimal pumping rate of 12 gallons per minute implemented during the ETP.
This capture zone is located in the highest contaminant flux area within the main Rhone Poulenc
plume discharging to the river. This evaluation suggests that a substantial portion of the
contaminant mass can be removed from continued operation of the current system. DEQ notes
that operation of the NFA ISCM will result in reducing contaminant mass of Rhone Poulencrelated contaminants discharging to the river by both removing mass and reducing the
groundwater gradient toward the river. This reduction will likely occur much sooner than any
prospective source-area remedial action that may be implemented following completion of the
Feasibility Study and thus has a significant benefit.
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EPT Results Evaluation
The report states the test was terminated earlier than planned because steady-state pumping
conditions were attained more quickly than anticipated. It is unclear what connection this
statement has to the work plan and why this observation had not been anticipated. The 72-hour
pumping test completed in 2008 had already showed that steady-state conditions would be
achieved early in the extended pumping test.
As stated in the EPT Report, because of the changes to the CSM and results from the source
control evaluation that suggest to StarLink that a pump and treat system in the area of the NFA
ISCM is not necessary, the analysis focused less on the evaluation of optimal pumping rates,
well locations and contaminant recovery; and more on understanding and definition of the
hydraulic characteristics of the groundwater environment both horizontally and vertically in the
ISCM Area. DEQ does not agree to these changes as outlined in our March 10, 2011 email
(Attachment 1). Furthermore, the report provides limited evaluation of the hydraulic
characteristics of the groundwater environment. In our March 10, 2011 email DEQ specifically
called out the need to present a full capture zone analysis and evaluation of flux to the River.
These issues are discussed below.
Target Capture Zone
The report lacks a complete capture-zone evaluation as requested. The reporting of the estimated
capture-zone based on the observed water level and numerical modeling is not adequate for DEQ
to fully review. The report states in the conclusions, the capture zone extent for steady state
pumping was approximately 250 feet wide centered on the EPT wells. No supporting explanation
or calculations were presented in the report explaining the derivation of the 250 feet capturezone. Figure 4-14 Steady-State Capture Zone seems to depict a capture zone much larger than
250 feet. Based on subsequent technical meetings, it is DEQ’s understanding that Golder
interprets the capture zone to be closer to 1,000 feet based the groundwater modeling as
represented in Figure 4-14. No discussion as to the vertical extent of the capture zone is
presented, though it is presumed that the target and estimated vertical extent was the same as the
screened interval of the extraction wells, given that the stated goal of the NFA ISCM was to
capture the “natural flux” without inducing excessive heads upgradient. A full capture zone
evaluation was necessary to conduct the requested mass flux calculation.
Mass Flux Calculation
The report lacks a mass flux calculation as requested. DEQ’s contactor, Ash Creek Associates,
Inc., completed a simplified mass flux evaluation at the request of DEQ. Results are presented in
Attachment 2. This evaluation calculated the estimated flux of select Rhone Poulenc
contaminants moving through the portion of the Rhone Poulenc contaminant plume targeted by
the NFA ISCM. It then compared this estimate with the estimated mass removed based on the
stated capture zone of the “natural flux” presented in the EPT Report. Next the evaluation
compared the estimated mass removed with the observed mass removed. The evaluation only
looked at the effects of mass removal from the NFA ISCM, it did not take into account the
decreased groundwater gradient toward the river. However, this is expected to be minimal based
on the low groundwater extraction rates.
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Results suggest that 1) a substantial portion of the contaminant flux can be captured through
operation of the NFA ISCM, and 2) the observed mass removed was larger than the predicted
mass removed. The discrepancy between the observed and predicted mass removed may indicate
a number of issues including that 1) monitoring-well data used to characterize contaminant
concentrations within the target zone are biased low, and 2) the actual capture zone is smaller
than predicted and is extracting from the higher concentration plume core.
Hydraulic Characteristics of the Groundwater Environment
DEQ’s contractor Ash Creek provided technical review of the report as presented in Attachment
2. DEQ meet with StarLink representatives for a series of meetings to discuss technical issues
with the report. While these meetings were helpful in informing DEQ what evaluations were
done and how the data was handled, DEQ still does not agree with the main conclusion of the
EPT Report, namely that results of the EPT support significant revisions to the CSM and that
these changes suggest a pump and treat system in the area of the NFA ISCM is not necessary.
As discussed above, the main CSM change is; the Alluvial-Colluvial Gravel is hydraulically
similar to the Fine-Grained Alluvium. The 2010 CSM estimated the gravel unit to have an
estimated hydraulic conductivity an order of magnitude higher that of the Fine-Grained
Alluvium. Given the range and distribution of slug test results, this does not appear to be a
significant change in regards to implementation of the NFA ISCM.
Regardless, the analysis presented in the EPT Report provides little additional information on the
hydraulic characteristics of the groundwater environment to support the change to the CSM in
regards to the relative difference between the hydrostratigraphic units.
The report states the Upper Bedrock, Alluvial-Colluvial Gravel and Fine-Grained Alluvium react
as a single hydrostratigraphic unit at the scale of the pumping test. However, this would have
been expected based on the 2010 CSM which did not identify any aquitard/aquiclude layers in
the vicinity of the NFA ISCM wells. The EPT Report states that rapid drawdown response, with
a similar drawndown pattern was observed in all three units. However, 2009 Initial DGZ
Pumping Test Technical Memorandum and Extended Pumping Test Work Plan offered
additional explanation stated that while drawn-down was observed in all three units, lag time
response was also observed. Lag times were typically greater than or equal to 1 minute for
nearby deep gravel zone wells, an indication of a well-connected deep gravel zone aquifer. Lag
times for the Alluvium Zone wells were 5 to 10 minutes more, attributed to leakage effects
during pumping. It is unclear if this observation was noted during the EPT and if so, how it was
interpreted.
The EPT Report presents a numerical model that matched observed water levels in the vicinity of
the test and confirmed the estimated hydraulic properties. While DEQ does not disagree that the
model presented is valid, we note that earlier models based on the 2010 CSM is more robust and
shows better correlation with observed water levels across the area.
Lastly, the EPT report presents a bulk hydraulic conductivity of the Fine-Grained
Alluvium/Alluvial-Colluvial Gravel/Upper Basalt hydrostatigraphic units. While DEQ does not
disagree with this calculation, it is unclear how this information supports the revised CSM.
Previously the transmissivity analysis from the 2008 72 hour pumping test were used to estimate
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a hydraulic conductivity for the Deep Gravel Zone, by dividing the transmissivity by the length
of the pumping well screens. This same transmissivity was used in the EPT Report to estimate a
bulk hydraulic conductivity for the entire saturated thickness of the hydrostratigraphic unit.
While both estimates are reasonable and present the range of hydraulic conductivities that can be
calculated from the transmissivity, the bulk hydraulic conductivity calculation does not provide
supporting justification for revising the CSM as suggested.
Conclusions
The evaluation presented in the EPT Report suggests that a substantial portion of the
contaminant mass flux within the Rhone Poulenc groundwater plume can be removed from
continued operation of the current system. DEQ notes that operation of the NFA ISCM will
result in reducing contaminant mass flux of Rhone Poulenc-related contaminants discharging to
the river by both removing mass and reducing the groundwater gradient toward the river.
Monitoring during the EPT hydraulic gradients did not exceed performance metrics and
analytical data did not suggest mobilization of source area contaminants.
Because the system is currently operational the mass flux reduction will likely occur sooner than
any prospective source-area remedial action that may be implemented following completion of
the Feasibility Study. However, while DEQ sees substantial benefit in running the current
system, DEQ will not direct StarLink to operate the current system based on DEQ’s current
classification of the Site as a medium priority for groundwater source control.
If StarLink chooses not to implement the NFA ISCM, and instead address the groundwater
plume through the site wide Feasibility Study, the distal end of the plume will need to be
addressed. DEQ notes that the Portland Harbor record of decision is expected to be completed in
2015. As presented in the Joint Source Control Strategy (JSCS), upland sources of contamination
to the Portland Harbor Superfund Site that remain uncontrolled at the time of the EPA record of
decision may be considered for CERCLA cleanup by EPA.
Sincerely,

David Lacey
Project Manager
Portland Harbor Section
cc:

Joan Underwood, Quantum Management Group
Sean Gormley, AMEC Earth and Environmental
Jim Benedict, Cable, Huston, Benedict, Haagensen & Lloyd
Jim Anderson, DEQ NWR
Henning Larson, DEQ NWR
Rich Muza, EPA
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Attachment 1
March 10, 2011 Email. Subject: RE:EPT analysis

Attachment 2
Ash Creek Associates Technical Comments Review of Extended Pumping Test Report

August 13, 2012
Mr. David Lacey
Oregon Department of Environmental Quality
Northwest Region
2020 SW 4th Avenue, Suite 400
Portland, Oregon 97201
Re:

Technical Comments
Review of Extended Pumping Test Report
Former Rhone-Poulenc Site,
Portland, Oregon
1554-00

Dear Mr. Lacey:
Ash Creek Associates, a Division of Apex Companies, LLC (Ash Creek) prepared this letter to provide technical
comments on the June 14, 2011 Extended Pumping Test (EPT) Report for the former Rhone-Poulenc (RP) site in
Portland, Oregon (Golder Associates Inc., June 14, 2011). This letter was prepared on behalf of the Oregon
Department of Environmental Quality (DEQ) under Task Order 57-08-15. As discussed, this letter focuses on general
comments on the EPT Report. A mass flux analysis was performed to assist in our review of the EPT Report; the
results of the mass flux analysis are also provided herein.
GENERAL COMMENTS ON EPT REPORT
The EPT Report (the Report) presents the results of the EPT that was performed in 2010. The stated goals of the EPT
were to: (1) gather data to evaluate the effects on the groundwater flow system of extracting groundwater at the North
Front Avenue Interim Source Control Measure (NFA ISCM) over a longer period of time; (2) optimize the pumping rate
to capture the “normal” flux of groundwater passing through the extraction area and not induce excessively low heads
upgradient; (3) evaluate contaminant recovery to support treatment system design; (4) optimize target extraction rates
and locations; (5) support design of an in-river sediment cap and associated reactive clay liner; (6) evaluate the capture
zone of the current extraction well network during different seasons and verify process design and instrumentation
settings for the full-scale NFA ISCM; and (7) monitor constituent of interest (COI) migration up- and down-gradient of
the extraction wells to evaluate the potential to increase downstream migration from the source area and aid in flux
calculations.
According to the EPT Report, a number of planned activities were not completed (pumping rate optimization,
optimization of target extraction rates and locations). The Report indicates that these EPT activities were not
completed because the revised conceptual site model (CSM) and Source Control Evaluation (SCE) suggest that a
pump-and-treat system in the area of the NFA ISCM is not necessary. However, the report also indicates that the CSM
was revised specifically based on the results of the EPT.

This reasoning seems circular. Additional explanation is necessary to support the conclusion that a pump-and-treat
remedy is not necessary for the NFA ISCM. The report should indicate what components of the CSM changed, and on
what basis, to support the conclusion that a pump-and-treat remedy is unnecessary. If the CSM has not significantly
changed, the EPT Report requires fundamental revisions to present and evaluate the data that are necessary to
evaluate whether a pump-and-treat remedy may be effective. Specifically, it appears that many of the goals of the EPT
were not achieved that would allow for this level of evaluation:
Goal 1: Evaluate effects to groundwater flow sytem over longer period of time. It is unclear if the design and duration
of the EPT were sufficient to evaluate the effects on the groundwater flow system of extracting groundwater at the NFA
ISCM over a longer period of time and under varying seasonal conditions. The EPT was designed to be completed
over a 9- to 12-month period, specifically to evaluate the effectiveness of the pump-and-treat system during different
seasons; however, the EPT was terminated after only 139 days of operation (April 7 to August 24, 2010). The Report
indicates that the EPT was terminated earlier than planned because the system reached a steady-state condition and
sufficient data were obtained during the more limited period. The authors further support the early termination of the
EPT by citing modeling analyses.
The system operated between April 7 and August 24, 2010, a period which coincides with late spring and mid-summer.
The system did not operate in winter/early spring or late summer, the seasons which typically correspond with the most
precipitation (and recharge), and the driest conditions (least recharge) and lowest river stage, respectively. It is unclear
if the steady-state conditions observed during the test period are representative of conditions that might occur during
seasonal extremes (i.e., winter and late summer). The groundwater model cited as supporting the early termination of
the EPT was designed and calibrated using information collected during the limited duration test; therefore, it is unclear
if the model supports the early termination of the EPT.
Goal 2: Optimize the pumping rate to capture the “normal” flux of groundwater passing through. The report is not clear
on what is normal flux. However, review of Figures 3-3 through 3-6 indicate that the pumping rates were not sufficiently
high to adequately stress the system to distinguish between the groundwater extraction or seasonal and river stage
effects on water levels in the observation wells. Page 10 (second paragraph) of the report acknowledges this outcome
and states that the “transient effects mask the response to pumping”. The transient effects cited are seasonal and
diurnal changes in water levels, which are normal groundwater flow system responses and should be accounted for in
capturing normal flux.
Goal 3: Evaluate contaminant recovery to support treatment system design. The contaminant recovery data appear
inconclusive. The conclusions drawn by the authors for this goal as stated in the executive summary are: “[a] capture
zone analysis indicated that the capture zone extent for steady state pumping was approximately 250 feet wide
centered on the EPT wells.” The capture zone is based on the numeric model developed for the site. However,
insufficient analysis is provided to understand the reliability or accuracy of the numerical model. For example,
groundwater elevation contour maps of measured heads collected during the EPT are not provided for comparison to
the model contour map showing predicted capture. The sensitivity analysis lists model sensititivies, but does not
describe the implications of the noted sensitivities. Additionally, the capture zone is based on steady-state model. The
transient calibration does not appear sufficient for use of the model to develop a reliable capture zone under
non-steady-state conditions. Further discussion on the transient calibration should be provided to better support the
capture zone inferred by the model and the effects that seasonal, river stage, and diurnal changes might have on
capture.
Goal 4: Optimize target extraction rates and locations. Groundwater extraction rates and locations were not optimized
because the authors noted that a pump-and-treat system was not needed. As detailed above, further information is
needed to support the conclusion that a pump-and-treat system is not needed.
Goal 5: Support design of an in-river sediment cap and associated reactive clay liner. It is unclear if the data obtained
during the EPT are sufficient to support design of an in-river sediment cap and associated reactive clay liner. The
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report concludes that “the hydraulic analysis associated with the EPT and discussed in this report is available to
support remedial actions if needed”. However, it is unclear how the hydraulic analysis will be used to support the
design of an in-river sediment cap. Further detail and more specificity is needed to clarify whether this goal has been
met.
Goal 6: Evaluate the capture zone of the current extraction well network during different seasons and verify process
design and instrumentation settings for the full-scale NFA ISCM. The EPT using the current extraction well network
was only operated during parts of two seasons (spring/summer), which are not likely representative of seasonal
groundwater recharge extremes, and process design/instrumentation settings were not verified. The report concludes:
“the capture zone was evaluated and would not substantially change with seasons based on supporting field monitoring
data”. It is unclear what the supporting field monitoring data is. The hydraulic analysis states that the river stage,
recharge, and diurnal effects mask the effects of the groundwater pumping. The capture zone was developed based
on a steady state numerical model that does not consider these effects. Therefore, it is unclear how the authors have
reached the conclusion that the capture zone will not substantially change seasonally.
Goal 7: Monitor constituent of interest [COI] migration up- and down-gradient of the extraction wells to evaluate the
potential to increase downstream migration from the source area and aid in flux calculations. It is unclear that the
design and duration of the EPT were adequate to evaluate whether a groundwater extraction system has the potential
to increase downstream migration from the source area or to aid in flux calculations.
MASS FLUX ANALYSIS
A separate assessment was conducted at the request of the DEQ to evaluate the mass flux through the NFA ISCM
area. The DOD ESTCP Mass Flux Toolkit was used to evaluate the flux and, to the extent available, the input data was
extracted from the EPT report. Specifically, the following input parameters were used in the mass flux evaluation:


A hydraulic conductivity of 8.3 ft/day (from Page 9 of the EPT report);



A groundwater gradient of about 0.0093 ft/ft (from Figure 4-5);



A transect width of 1,000 feet (the radius of influence from Page 10 of the EPT report);



Chemical data from wells (or well sets): EX-S-02, EX-S-03, EX-S-04, EX-S-05, MW-03, PM-01, PM-02, and
W-11. For each well, the average concentration from 2008 to the most recent was used.



A depth range of 70 to 150 feet, representing the functionally uniform hydrostratigraphic unit referenced in the
report (for multi-depth well sets, the full unit thickness was divided according to the depth interval of the
individual wells).

Based on these inputs, the resultant mass flux results from the toolkit output are:


Silvex = 2.8 g/day



1,2-Dichlorobenzene = 69 g/day



1,4-Dichlorobenzene = 28 g/day



Vinyl chloride = 0.6 g/day

A separate evaluation was conducted for 1,2-dichlorobenzene using a 250-foot transect width (the capture zone from
Page 21 of the EPT report) and the subset of well data associated with this width (EX-S-02 through EX-S-05, PM-01
and PM-02). Two variations of this capture zone were assessed: one using the same 70-foot-thick aquifer section as
for the 1,000-foot transect discussed above (i.e.,the overall flux moving through that area); and the second assessment
limited to only the 14-foot thickness of the well screens for the associated wells (i.e., the flux expected to be captured by
the pumping wells in the absence of significant changes in the gradient – assuming that the flow being intercepted by
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Attachment A
Mass Flux Transect Calculator

