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MEMORANDUM 

 

Date: March 8, 2010 

 

To: Wayne Praskins 

 EPA Project Manager 

USEPA (SFD-7-3) 

 . 

From: E. John List, Ph.D., P.E. 

Principal Consultant 

 

Re:  RI/FS And Proposed Cleanup Plan  

B.F. Goodrich Superfund Site 

Rialto, California    

 

This memorandum is prepared on behalf of Fontana Water Company (FWC), whose production wells 

in the Rialto-Colton and Chino groundwater basins, and in the No Man’s Land Basin, have been 

impacted by perchlorate and other contaminants. It provides technical comment on perceived 

inadequacies in the RI/FS Study Report and the EPA's Proposed Cleanup Plan. 

 

The RI/FS and proposed cleanup plan are incomplete and premature for several reasons: 

 

1) They ignore the best scientific knowledge that is available related to the Rialto-Colton 

Groundwater Basin. 

 

2) They ignore the effects of the adjacent source of perchlorate -- the County's MVSL -- and the 

remediation proposed for that site. 

 

3) They fail to propose any remedy for the perchlorate contaminating numerous FWC wells 

southwest of the Goodrich and County sites. 

 

4) The proposed remediation plan leaves a large fraction of the existing perchlorate in the ground 

with the potential to impact downstream water supply wells. 

 

5) They rely upon a groundwater model that is demonstrably in error and flawed. 

 

1. Contrary to Best Scientific Knowledge 

 

Although the RI/FS references (page 1-7) the seminal research paper by Anderson et al
1
 that 

                                                

 
1
 Anderson, M., J. Matti, and R. Jachens. 2004. “Structural Model of the San Bernardino Basin, 

California, from Analysis of Gravity, Aeromagnetic, and Seismicity Data.” Journal of 

Geophysical Research. Volume 109, B04404, doi:10.1029/2003JB002544. 
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describes the structure of the Rialto-Colton Basin and the bounding faults, it contradicts the basic 

finding of the Anderson paper in relationship to the location and structure of the Rialto-Colton 

Fault (RCF). All of the figures in the RI/FS, and the description of the groundwater flow 

modeling performed for the RI/FS, show the RCF as a continuous impervious barrier to 

groundwater flow, which the Anderson et al. study shows is incorrect, both with respect to the 

fault location and structure. Furthermore, according to the seismic profiling of the fault area 

performed by the USGS (Gandhok et al
2
 ): “Our seismic reflection images show that the Rialto-

Colton fault consists of an approximately 1-km-wide zone of small-offset (approximately 20 to 30 

m) faults in the upper 1 km depth. No single large-offset fault was imaged along any of the 

seismic profiles.” 

 

Figure 1, below, is extracted from the Anderson paper and illustrates clearly the difference in 

location of the RCF Zone, as determined by the Gandhok and Anderson work and the prior 

location of the fault, as depicted by Dutcher and Garrett
3
.  A review of Plate 1 from Dutcher and 

Garrett actually shows that the Rialto-Colton Fault and Barrier H form a fault zone (in 

congruence with the findings of Gandhok et al), as opposed to a single continuous RC fault and 

shorter Barrier H, as depicted in the RI/FS.  The basic difference between Anderson et al and 

Dutcher and Garrett is in the location of Barrier H and the structure of the Rialto Colton Fault 

(see further discussion below regarding the placement of Barrier H).  

 

In addition to the misrepresentation of the Rialto-Colton Fault Zone (RCFZ) and Barrier H, the 

EPA modeling assumes that the northwestern section of the RCFZ is impervious, which is 

contrary to the fact that at least four hydrogeological maps of groundwater contours in the 

northern Chino Basin indicate flow through this section of  the RCF Zone. 

                                                

 
2
    Gandhok, G.; Catching, R. D.; Rymer, M. J.; Goldman, M. R. 2003   “Shallow Geometry and 

Velocities Along the Rialto-Colton Fault, San Bernardino Basin, California”  American Geophysical 

Union, Fall Meeting 2003, abstract     #S21F-0393 

 
3
 Dutcher, L.C., and Garrett, A.A., 1963 [1964], Geologic and hydrologic features of the San Bernardino area, 

California—with special reference to underflow across the San Jacinto fault: U.S. Geological Survey Water-Supply 

Paper 1419, 114 p. 
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Figure 1 – Extracted from Anderson et al and illustrating the location of the Rialto-Colton 

Fault Zone as determined by Anderson et al (RCF) and Dutcher and Garrett (D-G H) 

 

 

EPA also failed to use the results obtained from its own multi-port sampling wells that were 

installed and sampled in 2009.  None of the contaminant sampling data from these six EPA wells 

installed in 2009 have been included in the document, but the results of the well survey in 2009 

(excluding EPA well data) are used to plot Figure 1-4.   It is not clear why the data from the EPA 

sample wells were excluded from the RI/FS. 

 

The results of the sampling to date from these EPA wells and others (Goodrich’s PW-9; Colton’s 

CPW-16 and CPW-17) provide an important confirmation of the existence of two deep plumes of 

perchlorate that are separated vertically by more than 100 feet of uncontaminated aquifer.  In that 

the source of the lower plume has not yet been identified, it could be the Goodrich site, but it also 

could be from the County's former BROCO Facility (EPA ID NO. CAT080022148).  Until the 
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sources are known, the efficacy of the proposed remedial plan is uncertain and remedy selection is 

premature. 

 

 

2.    Adjacent Source and Treatment of Perchlorate are Ignored  

 

The proposed Cleanup Plan does not address perchlorate contamination from the County Mid 

Valley Sanitary Landfill (MVSL) and the interactions between this proposed remedy and the 

proposed clean up operations employing Rialto #3 for the County site. It is clear from the 

modeling results presented in the RI/FS that the impact of the proposed remediation wells and the 

operation of the Fontana Water Company wells in the Rialto-Colton Basin have a very substantial 

impact on the remediation planned for the County’s Landfill site. 

 

According to Figure A-8 of the RI/FS, included below here as Figure 2, (and all of the other 

RI/FS figures that address 2004 groundwater flow conditions) the operation of the Fontana Water 

Company wells, particularly its well F49A treating County VOCs, appear to impact the 

groundwater streamline patterns. Since these are the conditions that will likely be in place for the 

foreseeable future this is a very important finding.  If the modeling is to be believed (and there is 

good reason to doubt that it can be, as discussed below), this figure and all the others for 2004 

conditions show that the streamline patterns for flow into the County planned remediation well 

Rialto #3 actually do not derive from the County site and that this well will not remediate the 

County's contamination.   The original figure from which Figure 2 was derived (RI/FS Figure A-

8) does not plot streamline patterns that pass through the MVSL and so to illustrate the point 

streamline patterns based on the groundwater contours have been sketched onto the map, 

together with the location of the MVSL.  From this figure it can be seen that no streamlines 

through the MVSL enter Rialto #3 and furthermore, it appears that the most effective remediation 

wells for the County site will likely be the five FWC wells F13A/B, F10B/C and F49A. 

Conclusion: both the EPA and County's proposed treatment systems at Rialto #2 and Rialto #3 

may remove some of the perchlorate emanating from the Goodrich site, but little or no 

perchlorate from the County landfill. 

 

EPA's cleanup plan and maps all assume and depict a separate perchlorate plume emanating from 

the Goodrich site, completely separate from the plume from the adjacent County landfill.  But 

EPA's modeling refutes this untenable separate plume theory.  The streamline patterns and particle 

paths shown in the model results are quite simply incompatible with two distinct contaminant 

plumes. 

 

While it is understood that the streamline patterns drawn are representative of “steady state” flow 

conditions, and that in a situation where the flows are changing year-by-year, particle paths do not 

always coincide with streamlines, the results plotted in Figure 2  (and the other 2004 remediation 

scenarios plotted in the RI/FS Appendix A) make it very clear that a proper analysis of the 

remediation effort must analyze the transient flow conditions and the remediation of the County 

site in the Cleanup Plan.  
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3. The Plan Fails to Propose Any Remedy for the Perchlorate Contamination Flowing to 

the Southwest from the Goodrich and County Sites 

 

The recent data report
4
 for the Regional Aquifer southeast of the County site shows that in the 

area traversed by streamlines to the FWC wells, the Regional Aquifer contains high 

concentrations of perchlorate.  For example, Sampling Well N-9 has a concentration of 79 ppb of 

perchlorate; Well N-10 has 230 ppb.  The streamlines implied by the computed groundwater 

contours in the Regional Aquifer (plotted in red in Figure 2) show that flow to the FWC wells 

passes through this area.  These wells also appear to intercept streamlines that pass through the 

Goodrich site.  However, there are few sampling wells at the Goodrich site that extend into the 

Regional Aquifer so it is not known what concentrations of perchlorate actually exist in this 

aquifer at this site (see RI/FS Figure 1-5). 

 

The southwesterly flow of perchlorate is further indicated by the streamline directions implied by 

the groundwater elevation contours plotted in RI/FS Figure 1-4. Figure 3 below has been 

extracted from EPA Figure 1-4 to emphasize the groundwater contours not plotted between 

elevation 990 and 995.  Streamlines inferred from these groundwater contours (plotted in red in 

Figure 3) clearly show transfer of perchlorate from the County site to FWC 13A/B, which is 

confirmed by the high fraction of synthetic perchlorate observed in well F13A during the recent 

preliminary chlorine and oxygen isotope studies.  The plotted streamlines also indicate possible 

transfer of perchlorate from the Goodrich site to FWC well F49A. (Note that this figure also 

indicates the correct positions of FWC wells F10B/C, which are incorrectly placed in RI/FS 

Appendix figures, as discussed in more detail below.)  

 

 

 

                                                

 
4
 Groundwater Monitoring Report Third Quarter Summer 2009 Prepared by Geologic Associates 

on behalf of County of San Bernardino and submitted to Regional Water Quality Control Board 

(Santa Ana Region). 
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FIGURE 2 – Extracted from RI/FS Figure A-8 and modified to show Goodrich and County 

Landfill sites and correct positions of Wells F10B/C. Schematic streamlines added in red. 
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FIGURE 3 – Extracted from RI/FS Figure 1-4. Schematic streamlines added in red. 

 

Note also in Figure 3 that the measured groundwater contours, and their associated streamlines 

that transport perchlorate to the FWC wells F13A/B, F10B/C and F49A (the purple squares on 

the map), agree in general form to those streamlines and contours in the same area shown in 

Figure 2. 

.     

The conclusion that perchlorate in FWC's wells derives from the County and possibly Goodrich 

sites is also supported by prior groundwater contours prepared by USGS, the studies by Anderson 

et al. and Gandhok et al, the initial isotope study of perchlorate in FWC wells, and a wealth of 

other data discussed in my prior reports to EPA beginning in October 2008.  Unless this 

conclusion is refuted by the new perchlorate isotope and hydrogeologic studies now being 

conducted by the ESTCP and USGS, any perchlorate remediation plan for the Goodrich and/or 

County sites should also remediate perchlorate contamination in FWC's wells. 
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3.  A Large Fraction of Perchlorate Will Remain in the Ground 

 

The proposed Cleanup Plan relies upon two interception wells Rialto #2 and a new well EW-1, 

located to the west of Rialto #2, as shown in RI/FS Figure 3-6.  However, referring to RI/FS 

Figure 1-5, included here as Figure 4, it is clear that a huge volume of perchlorate contaminated 

groundwater lies hydrogeologically downstream of Rialto #2 and that the Cleanup Plan will have 

no impact on the removal of this polluted groundwater flow stream.  Concentrations of 

perchlorate in this downstream plume exceed 300 ppb of perchlorate (Rialto #6).  The Cleanup 

Plan should address how this plume of perchlorate is going to be intercepted and treated. 

 

 
 

FIGURE 4 – Extracted from RI/FS Figure 1-5 to show extent of plume east of Rialto #2. 

 

 

4.   Reliance on a Demonstrably False Groundwater Model 

 

The model employed in the RI/FS is a slightly adjusted version of the Geologic Associates ground 

water model of the Rialto-Colton Basin.  It presumes the existence (for which there is scant 

evidence) of a shortened section of the Dutcher and Garrett Barrier H (interpreted as an 

impermeable branch off the RCF into the Rialto-Colton Basin), and it assumes an impervious and 

contiguous RCF fault, contrary to the findings of Anderson et al. and Gandhok et al (see §1 

above).   The most important failings of the modeling are: 
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(i) The presumed position of Barrier H and the locations of FWC wells F10B and F10C are 

incorrectly positioned in the groundwater model.  Figure 5 below is an overlay map created by 

Flow Science with a GIS system using Figures 1-4 and A-8 from the RI/FS.  In the lower left 

hand corner of this figure two different locations for Barrier H can be seen.  One shown as a dark 

blue solid line, as in Figure A-8, and the other a dotted light brown line, as in Figure 1-4.  Wells 

F10B/C are not explicitly called out in Figure A-8, but their location is implied by the apex of the 

green particle paths.  In Figure 1-4 these two wells are shown as overlapping light purple squares. 

Flow Science has checked the actual locations of Wells F10B/C and has marked these locations 

on Figure 5; they coincide with the locations shown in RI/FS Figure 1-4.  The fact that Barrier H 

and the Wells F10B/C are apparently mislocated in the groundwater model will obviously change 

the computed groundwater contours and streamlines; how significant the change will be is difficult 

to assess without rerunning the model with the correct geometrical data. 

 

Perhaps even more important than the mislocation of Barrier H is the presumption of its shape 

and impermeability.  Given the uncertainty associated with both the location and structure of this 

“barrier” it would have been entirely appropriate to have performed model sensitivity analyses that 

omitted the barrier altogether.  

. 

 
FIGURE 5 -- Sections of RI/FS Figures 1-4 and A-8 in an overlay showing misplacement of 

Wells F10B/C and Barrier H.  Figure also includes County and BROCO sites. 
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(ii)  There is a failure to impose upstream boundary conditions that show a rapid rising and 

falling of the Intermediate Aquifer water table in response to major stormwater flows in Lytle 

Creek.  Field work at the Goodrich site and County sites has shown that these very rapid rises in 

water table elevation are responsible for major influxes of perchlorate into the groundwater 

system through flushing of the vadose zone (see Figures 6a and 6b for the Goodrich site below; 

similar charts exist for the County site).  Lytle Creek had exceptionally high flows in late 2004 and 

early 2005, which are reflected in the changing water table elevations at the Goodrich site later in 

2005. The USGS
5
 has also noted the extreme variability in the inflows to the Rialto-Colton Basin 

from the Lytle Basin (see Figure 40 of the USGS WRIR 00-4243). 

 

(iii) The attempted validation of the modeling as represented by RI/FS Figure A-6 (see Figure 

7 below) shows a poor correlation with measured groundwater surface elevations in City of Rialto 

wells with elevation discrepancies of as much as 70 ft and also indicating groundwater slopes 

during the 1980’s that are not present in the well data.  In fact, the RI/FS concedes that the model 

even indicated flows out of the northwest boundary of the modeling region in the late 1980’s and 

1990’s —basically saying that groundwater ran uphill! (See RI/FS Figure A-7a included here as 

Figure 8.) 

 

 

 

                                                

 
5
 USGS Water Resources Investigation Report 00-4243, 2001. 
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Figure 6a – Groundwater elevation and perchlorate in sample well PW-2 Goodrich site.  
 

Source: 
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Figure 6b– Groundwater elevation and perchlorate in sample well PW-3 Goodrich site.  
Source: 
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FIGURE 7 – Validation of the model versus City of Rialto wells. 

 

 

(iv) It is acknowledged that the modeling does not show any transfer of perchlorate from the 

Intermediate Aquifer to the Regional Aquifer: “Simulations of downward movement through the 

Intermediate Aquifer with the larger target area provided results that may not be representative of 

actual conditions.  The particles are shown either moving into the BC Aquitard, or they become 

stranded in portions of the Intermediate Aquifer where the saturated thickness was limited during 

low to intermediate water level conditions.  These simulations assume that the specified water 

levels continue unchanged for a period of tens or hundreds of years.” 

 

However, as shown in the field data from the Goodrich site (Figures 6a and 6b) the water levels 

do not remain constant, and it is these changing water levels that give rise to the pulses of high 

concentration perchlorate in the groundwater.  In the absence of any transfer from the 

Intermediate to the Regional Aquifer, where do the high concentrations in the Regional Aquifer 

come from? 
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5. Misrepresentations in Figure 2 of Public Notice of Comment 
 

Figure 2 of the document entitled “EPA Seeks Public Comment on Groundwater Cleanup 

Plan” completely misrepresents the extent of the contamination in the Rialto-Colton and Chino 

Basins.  The legend to this figure: “ Figure 2. Approximate extent of perchlorate and/or 

trichloroethene (TCE) contamination”, and the depiction of the contaminated ground water 

plume, have entirely omitted the contributions to the groundwater contamination emanating from 

the County Landfill and BROCO sites.  Furthermore, the depiction of a single plume streaming to 

the southeast is contrary to EPA’s own modeling results that show, in all of the figures in 

Appendix A for 2004 conditions, that such a uniformly streaming plume cannot be present.  The 

figures also depict the Rialto-Colton Fault as a single entity, when in fact geological evidence 

developed by the USGS (discussed in Section 1 above) has shown that the fault is anything but 

contiguous and actually occupies a zone of at least a kilometer in width. 

. 

 

 
 

 

FIGURE 8 – Extracted from RI/FS Figure A-7a showing negative boundary flows at the 

“upstream” northwest boundary to the model. 
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SUMMARY AND CONCLUSIONS 

 

 Before EPA spends tens of millions of dollars on a remedy that is incomplete and premature, it 

should wait for and carefully consider the results of the comprehensive studies of groundwater 

hydrology and isotopes being performed under the aegis of the ESTCP by Shaw Environmental 

and the USGS.  These studies will provide the information needed to develop the most effective 

cleanup plan for perchlorate generated from the two adjacent sites in the Rialto-Colton Basin. 

 

 










