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AECOM Technical Services, Inc. (AECOM) prepared this Technical Memorandum to summarize our 

review of available groundwater data relative to Arnold Magnetic Technologies’ (AMT) Marengo, 

Illinois facility’s wastewater pond system.  The purpose of the data review was to provide information 

supporting the Marengo facility’s wastewater permit renewal. 

Background 

The facility operates a non-contact cooling water system utilizing a deep (800 foot) groundwater well 

as the source of system make up water.  Spent cooling water, process wastewater, and treated 

sanitary wastewater are discharged into four (4) onsite lined treatment ponds connected in series.  

Water from Pond 4 is either reused and cycled through the process cooling system, or discharged to 

a percolation field.  Groundwater from the deep groundwater well is used to provide the additional 

make up water to maintain system water balance.  Groundwater quality from the deep well is likely 

geochemically different than shallow site groundwater, and there is little likelihood that the shallow 

aquifer is in hydraulic communication with the deep aquifer because of a regionally extensive aquitard 

(Maquoketa Shale Group) separating the two groundwater systems. 

AECOM understands that the Illinois Environmental Protection Agency (Illinois EPA) recently denied 

renewal of AMT’s wastewater permit.  Illinois EPA has indicated that the denial was based on the 

agency’s concern that the wastewater treatment ponds potentially could be a source of chlorinated 

organic compound and metal exceedances in the shallow aquifer at and to the northwest of the AMT 

site as depicted in the provided site monitoring report figures.  We also understand there are ongoing 

efforts to characterize groundwater contamination in the vicinity of the site, but that the on-site source 

of the contamination is presently ill-defined.  The reported Constituents of Concern in shallow 

groundwater include chlorinated organic compounds (tetrachloroethene, trichloroethene, 1,1,1-

trichloroethane, 1,1-dichloroethene) and 1,4-dioxane.  Remaining groundwater constituents of 

concern include the metal species:  aluminum, lead, iron, nickel, chromium, beryllium and 

manganese. 
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Materials Reviewed 

All reviewed material was provided to AECOM by AMT; a list of reviewed materials can be provided 

upon request.  Salient laboratory or other data used to support the conclusions of this memorandum 

are provided in Attachment 1. 

Summary of Data Review 

AECOM reviewed reports and laboratory data describing groundwater contamination that has been 

documented since at least 2001.  AECOM also reviewed historical laboratory data for the pond 

system, including data that supported previously- approved wastewater permits issued by Illinois EPA 

(Attachment 1).  These same data were used to demonstrate that the pond discharge to the 

percolation field did not require further monitoring, and supported Illinois EPA’s May 2011 revision of 

the prior wastewater permit.  The May 2011 permit revision reduced the number of routinely-

monitored parameters based on the demonstrated historical absence of elevated constituent 

concentrations, and presumably, the fact that no changes had been made in the design or nature of 

the pond system. 

AECOM compared the historical laboratory results for the pond system with groundwater sampling 

results.  Water from the Pond 4 outfall appears to have been consistently free (i.e., not detected) of 

chlorinated compounds throughout the provided monitoring period (2001 to 2010).  Furthermore, 

water samples from the 2010 data submitted to Illinois EPA in support of the May 2011 permit show 

non-detect to low concentrations of the metals that are currently present at concentrations above 

Illinois Class I groundwater standards in site shallow groundwater.  The concentrations associated 

with the pond water are not consistent with the relatively higher concentrations of chlorinated 

compounds and metals observed in groundwater samples. 

We note that AMT’s operations associated with the cooling and process water discharges have not 

changed since the last wastewater permit renewal.  Therefore it is unlikely that the chemistry of the 

pond water has changed significantly since previous testing in 2010. 

Conclusions 

In our opinion, the information AECOM reviewed indicates the wastewater pond system does not 

contribute chlorinated solvents or elevated metals to shallow groundwater; therefore, the water 

treatment system is not expected to have any impact on the concentrations of the Constituent of 

Concern in the groundwater.  The historical laboratory data used as the basis for previous permitting 

(Attachment 1) show either non-detections or low concentrations for the specific Constituents of 

Concern in the vicinity of the site.  Review of the groundwater data from previous reports indicates the 

presence of contaminants in shallow groundwater that have not been observed in water samples 

taken from the pond system. 

Although pond system water samples have not been analyzed for the specific Constituents of 

Concern over the previous five years (in accordance with the revised wastewater permit approved by 

Illinois EPA), the use of the industrial process water has not changed, and it is therefore unlikely that 

the pond water chemistry has significantly changed. 
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Although the historical data described above appear to provide a reasonable means to demonstrate 

that the pond system is not a source of groundwater contamination, there are additional lines-of-

evidence that could be pursued to further support the conclusions of this memorandum.  These 

arguments include: 

• AECOM understands that the ponds are lined.  An existing potentiometric surface map of the 

shallow groundwater system at the site, though not available at the time of this review, 

combined with system water balance calculations of the cooling system, could be used to 

support the argument that the ponds are not a significant source of water to the underlying 

shallow groundwater system.  If additional water quality evidence is required, deep 

groundwater (i.e., cooling system water) geochemistry (major cation/anion composition) 

should be sufficiently different from the groundwater in the shallow aquifer system to identify 

if mixing is occurring immediately downgradient of the wastewater ponds. 

• As indicated in several site reports, the source of shallow groundwater impacts at the site 

appears to be ill-defined and/or from multiple unspecified sources.  Based on a very 

preliminary review, It would seem far more logical to presume that the likely sources of 

groundwater contamination at the site would be the former USTs (e.g., two 6,000-gallon 

USTs containing 1,1,1-TCA closed circa 1990), a reported LUST incident (two 8,000-gallon 

tanks, contents unknown, removed in 2008) and other existing/former site manufacturing 

buildings, rather than the routinely monitored wastewater system. 

• Analytical results from monitoring wells in the vicinity of the percolation field area do not 

suggest a source of chlorinated solvent or metal contamination.  Reported shallow 

groundwater exceedances in the percolation field areas consist of manganese.  Unlike 

aluminum, cobalt, iron, or nickel, manganese is not believed to be a common constituent of 

the alloys used at the facility.  Further, manganese was not detected above ambient levels in 

the discharge to the percolation field.  Conversely, nickel was detected at concentrations near 

or at the Class I groundwater standard in the 2010 discharge, but was not detected above the 

Class I standard in percolation field area groundwater.  These inconsistencies show that the 

elevated manganese results in shallow groundwater, as indicated in previous site reports, are 

more likely indicative of ambient area background concentrations or sampling methodology 

(suspended solids presence and subsequent digestion). 

Recommendations 

AECOM recommends that available records be searched for historical laboratory data associated 

with the pond system, including groundwater sampling data from the deep groundwater supply well, 

and if found, these data be evaluated to help support the conclusions stated above.  Other data to 

help support the conclusions of this memorandum include groundwater contour maps and pond 

construction as-builts. 

AECOM also recommends that consideration be given to performing additional pond water sampling 

to further demonstrate permit compliance and characterize the current quality of the wastewater.  At 

the minimum, verification sampling of the Pond 4 outfall could be performed in support of the current 

permit re-application. 
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We recommend that AMT contact the laboratory that provided pond water analyses from 2001 

through 2010 to determine if additional metal analyses were performed, but not reported; this is a 

possibility since nickel has been consistently analyzed during this time period. 

Attachments 

 

Attachment 1 –  Supporting Historical Data 
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AECOM Technical Services, Inc. (AECOM) evaluated potential effects of percolating water from 

Arnold Magnetic Technologies’ (AMT) wastewater pond system on groundwater contaminant 

transport in the vicinity of the Marengo, Illinois facility.  As detailed below, AECOM’s analysis 

indicates that potential leakage from the surface water ponds, as well as infiltration from the 

associated percolation field, has no significant impact on shallow groundwater flow gradients, and 

would therefore not significantly impact hydraulic contaminant transport at the site. 

Approach 

Water percolating at ground surface (a recharge area) generally has the potential to alter 

groundwater flow, and could consequently affect the movement of existing groundwater 

contamination by locally altering groundwater flow gradients.  The mechanism by which this could 

occur includes: 

• Water continuously discharged at ground surface percolates vertically through the 

unsaturated zone under influence of gravity to the shallow groundwater table; 

• Over time, the groundwater table builds up (mounds) locally beneath the percolation area due 

to concentrated recharge; 

• The mounded groundwater increases the local hydraulic gradient, thereby increasing 

groundwater contaminant velocity; and, 

• Mounded groundwater possibly alters groundwater flow direction, thereby altering 

groundwater contaminant transport direction, relative to natural/background groundwater flow 

direction, typically by creating a radially-outward groundwater flow pattern emanating from 

the groundwater mound. 

AECOM evaluated the potential for groundwater mounding impacts due to percolating water 

associated with AMT’s pond system discharge.  The pond system discharges water to a 16-acre 

percolation field located in the southwestern portion of the site.  AECOM recognizes that leakage may 

also occur beneath the four-pond system itself, as well as beneath associated drainage ditches.  We 

focused on evaluating the mounding associated with the percolation field, where the majority of the 

To  Nadine Marion, Arnold Magnetic Technologies     

CC 

Julie Johnson, AECOM 

Pat Dunne, AECOM 

Subject 

Marengo Wastewater Permit Assistance 2016 

Groundwater Mounding Analysis 

   

From Dan McHale, AECOM 

Date April 25, 2016  

Electronic Filing - Received, Clerk's Office :  06/27/2016 - PCB 2016-097*** 



 

2 
 

water likely percolates, as the worst-case scenario.  AECOM evaluated mounding using groundwater 

contour maps presented in the March 2016 Weaver CSI Report, and by performing a groundwater 

mounding analysis using analytical techniques developed by Hantush (1967).  

Groundwater Contour Map Interpretation 

AECOM evaluated groundwater contour maps developed by Weaver which represent the shallow 

groundwater system at the site during April 2015, October 2015 and February 2016 field activities.  

The Weaver maps are provided as Attachment 1. 

Localized groundwater recharge areas typically are characterized by groundwater contours with 

higher elevations than the surrounding aquifer, often with high elevation contour lines wrapping 

around the recharge area and associated groundwater flow lines diverging radially.  These signature 

contours and flow lines are not apparent in the vicinity of the ponds or the percolation field.  The 

groundwater contours are relatively smooth, and do not diverge or wrap around the percolation field.  

Divergence would be expected if the volume of percolating groundwater were sufficient to cause 

sustained groundwater mounding beneath the area.  Groundwater flow directions (shown as red 

arrows in Attachment 1) generally indicate relatively straight downgradient flow directions with little 

radial deviation. 

Based on review of the Weaver contour maps, AECOM concluded that percolating groundwater has a 

relatively minor impact on groundwater levels at the AMT site.  The minor nature of any impact is 

likely due to the relatively high hydraulic conductivity of site soils, which has the effect of dampening 

and dissipating mounding buildup relatively quickly, as well as a limited volume of water percolating 

over a large area. 

Mounding Analysis 

AECOM performed a groundwater mounding analysis to confirm the accuracy of the groundwater 

contour maps.  The mounding analysis is based on analytical techniques developed by Hantush 

(Hantush, 1967), and incorporated into a spreadsheet format by the United States Geological Survey 

(USGS, 2010).  Inputs for AECOM’s mounding analysis are provided below and in Attachment 2: 

• Recharge (percolation) rate = 0.027 feet per day.  This value is based on information in 

AMT’s wastewater permit application:  140,000 gallons per day are pumped from the onsite 

deep well and added to the water recycling system. 

• Specific yield of aquifer (Sy) = 0.2 (literature value). 

• Hydraulic conductivity (K) = 136 feet per day (March 2016 Weaver CSI Report). 

• Basin size = 16 acres or 696,960 square feet (March 2016 Weaver CSI Report). 

• Aquifer thickness = 70 feet (March 2016 Weaver CSI Report). 

The mounding analysis indicates a maximum groundwater mound of approximately one (1) foot after 

1,000 days of continuous, uninterrupted groundwater percolation.  Based on the Weaver groundwater 
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contour maps, this value is less than natural variations observed in the groundwater level over the 

course of a calendar year. 

AECOM’s mounding analysis is likely conservative because it assumes continuous, uninterrupted 

(steady-state) percolation of the maximum available water.  Additionally, the analysis is conservative 

in that the results do not include mounding dissipation that would occur during times of diminished or 

no percolation, and do not account for other water losses such as evapotranspiration, which could 

significantly diminish the quantity of water reaching the groundwater table. 

Conclusions 

AECOM’s mounding analysis results are consistent with our interpretation of the Weaver groundwater 

contour maps.  Potential leakage from the pond system is not sufficient to alter groundwater flow 

conditions.  Accordingly, as discussed in AECOM’s March 17, 2016 memorandum, AMT’s pond 

system does not appear to be a likely source of contaminant loading to the area aquifer.  Any 

infiltration from the percolation field is not sufficient to materially alter local groundwater gradients. 

Theoretically (based on the Hantush analysis), some groundwater mounding would be expected 

regardless of the volume of percolating water.  However, the height of groundwater mounding 

associated with AMT’s pond system appears to be relatively small, and is less than the magnitude of 

natural fluctuation/variation observed over one calendar year of groundwater level observation.  

According to the Weaver data, the observed fluctuation was approximately three (3) feet in the vicinity 

of the percolation field.  AECOM’s finding is consistent with groundwater flow conditions depicted in 

site groundwater contour maps produced by Weaver, and suggests that unsaturated flow conditions 

exist beneath the percolation field.  The unsaturated flow condition increases the residence time of 

the discharge water in the soil zone between the ground surface and water table, and promotes 

increased attenuation (e.g., via adsorption, volatilization, colloidal filtering, etc.) of any chemicals in 

the discharge water. 

AECOM’s mounding analysis is a highly conservative estimate, as the analysis assumes that all 

water discharged from the pond system reaches the water table at the percolation field, pond 

discharge is continuous and uninterrupted (mounding is never allowed to dissipate) and does not 

account for evapotranspiration (in the ponds or when discharged to the percolation field), losses to 

the unsaturated zone, losses during the coolant process, etc. 

Groundwater contour maps developed by Weaver and AECOM’s mounding analysis indicate that 

mounding is not significant, and associated impacts on existing groundwater contamination are 

unlikely. 
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Limitations 

AMT requested that AECOM qualitatively evaluate AMT’s pond system and potential effects of the 

system on area groundwater quality based on currently-available site information generated by 

others.  The statements and opinions presented herein are based on professional judgment, previous 

experience at similar sites, and AECOM’s review of the provided investigation documents describing 

the general design of the facility pond system and area groundwater conditions. 

 

AECOM made several conservative assumptions in the evaluation where site-specific information 

was unavailable. 

 

AECOM makes no warranties, either express or implied, regarding the estimates, opinions and 

conclusions presented herein. 

 

Further, AECOM does not warrant the veracity of the findings presented in the site documents 

completed by third parties and used by AECOM in the generation of this memorandum.  Site 

conditions, or certain indicators of the presence of hazardous substances or other constituents, may 

have been latent, inaccessible, unobservable, or not reported.  AECOM cannot represent that the 

pond system or the area aquifer do not contain chemicals at detectable concentrations beyond those 

documented in the reports provided for AECOM review.  

References 

Hantush, M.S., 1967, Growth and Decay of Groundwater Mounds in Response to Uniform 

Percolation, Water Resources Research, v. 3, p. 227-234. 

USGS Scientific Investigations Report 2010-5102, http://pubs.usgs.gov/sir/2010/5102/ 
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use consistent units (e.g. feet & days or inches & hours) Conversion Table
Input Values inch/hour feet/day

0.0269 R Recharge (infiltration) rate (feet/day) 0.67 1.33
0.200 Sy Specific yield, Sy (dimensionless, between 0 and 1)

136.00 K Horizontal hydraulic conductivity, Kh  (feet/day)* 2.00 4.00
418.000 x 1/2 length of basin (x direction, in feet)
418.000 y 1/2 width of basin (y direction, in feet) hours days

1000.000 t duration of infiltration period (days) 36 1.50
70.000 hi(0) initial thickness of saturated zone (feet)

71.112 h(max) maximum thickness of saturated zone (beneath center of basin at end of infiltration period)
1.112 h(max) maximum groundwater mounding (beneath center of basin at end of infiltration period)

Ground-
water 
Mounding, in 
feet

Distance from 
center of basin 
in x direction, in 
feet

1.112 0
1.110 50
1.105 100
1.072 250
0.974 500
0.832 836
0.651 1500
0.495 2500
0.293 5000
0.189 7,500

Disclaimer

This spreadsheet solving the Hantush (1967) equation for ground-water mounding beneath an infiltration basin 
is made available to the general public as a convenience for those wishing to replicate values documented in the 
USGS Scientific Investigations Report 2010-5102 "Groundwater mounding beneath hypothetical stormwater 
infiltration basins" or to calculate values based on user-specified site conditions. Any changes made to the 
spreadsheet (other than values identified as user-specified) after transmission from the USGS could have 
unintended, undesirable consequences. These consequences could include, but may not be limited to: erroneous 
output, numerical instabilities, and violations of underlying assumptions that are inherent in results presented in 
the accompanying USGS published report. The USGS assumes no responsibility for the consequences of any 
changes made to the spreadsheet. If changes are made to the spreadsheet, the user is responsible for 
documenting the changes and justifying the results and conclusions.

This spreadsheet will calculate the height of a groundwater mound beneath a stormwater infiltration basin.   More information can be found in the U.S. Geological Survey 
Scientific Investigations Report 2010-5102 "Simulation of groundwater mounding beneath hypothetical stormwater infiltration basins".

The user must specify infiltration rate (R), specific yield (Sy), horizontal hydraulic conductivity (Kh),  basin dimensions (x, y), duration of infiltration period (t), and the initial 
thickness of the saturated zone (hi(0), height of the water table if the bottom of the aquifer is the datum).  For a square basin the half width equals the half length (x = y).  For a 
rectangular basin, if the user wants the water-table changes perpendicular to the long side, specify x as the short dimension and y as the long dimension.  Conversely, if the user 
wants the values perpendicular to the short side, specify y as the short dimension, x as the long dimension.  All distances are from the center of the basin.   Users can change the 
distances from the center of the basin at which water-table aquifer thickness are calculated.
Cells highlighted in yellow are values that can be changed by the user.  Cells highlighted in red are output values based on user-specified inputs.  The user MUST click the blue 
"Re-Calculate Now" button each time ANY of the user-specified inputs are changed otherwise necessary iterations to converge on the correct solution will not be done and 
values shown will be incorrect.  Use consistent units for all input values (for example, feet and days)

In the report accompanying this spreadsheet 
(USGS SIR 2010-5102), vertical soil permeability 
(ft/d) is assumed to be one-tenth horizontal 
hydraulic conductivity (ft/d). 

Re-Calculate Now
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AECOM Technical Services, Inc. (AECOM) evaluated potential effects of percolating water from 

Arnold Magnetic Technologies’ (AMT) wastewater pond system on groundwater contaminant 

transport in the vicinity of the Marengo, Illinois facility.  As detailed below, AECOM’s analysis 

indicates that potential leakage from the surface water ponds, as well as infiltration from the 

associated percolation field, has no significant impact on shallow groundwater flow gradients, and 

would therefore not significantly impact hydraulic contaminant transport at the site. 

Approach 

Water percolating at ground surface (a recharge area) generally has the potential to alter 

groundwater flow, and could consequently affect the movement of existing groundwater 

contamination by locally altering groundwater flow gradients.  The mechanism by which this could 

occur includes: 

• Water continuously discharged at ground surface percolates vertically through the 

unsaturated zone under influence of gravity to the shallow groundwater table; 

• Over time, the groundwater table builds up (mounds) locally beneath the percolation area due 

to concentrated recharge; 

• The mounded groundwater increases the local hydraulic gradient, thereby increasing 

groundwater contaminant velocity; and, 

• Mounded groundwater possibly alters groundwater flow direction, thereby altering 

groundwater contaminant transport direction, relative to natural/background groundwater flow 

direction, typically by creating a radially-outward groundwater flow pattern emanating from 

the groundwater mound. 

AECOM evaluated the potential for groundwater mounding impacts due to percolating water 

associated with AMT’s pond system discharge.  The pond system discharges water to a 16-acre 

percolation field located in the southwestern portion of the site.  AECOM recognizes that leakage may 

also occur beneath the four-pond system itself, as well as beneath associated drainage ditches.  We 

focused on evaluating the mounding associated with the percolation field, where the majority of the 
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water likely percolates, as the worst-case scenario.  AECOM evaluated mounding using groundwater 

contour maps presented in the March 2016 Weaver CSI Report, and by performing a groundwater 

mounding analysis using analytical techniques developed by Hantush (1967).  

Groundwater Contour Map Interpretation 

AECOM evaluated groundwater contour maps developed by Weaver which represent the shallow 

groundwater system at the site during April 2015, October 2015 and February 2016 field activities.  

The Weaver maps are provided as Attachment 1. 

Localized groundwater recharge areas typically are characterized by groundwater contours with 

higher elevations than the surrounding aquifer, often with high elevation contour lines wrapping 

around the recharge area and associated groundwater flow lines diverging radially.  These signature 

contours and flow lines are not apparent in the vicinity of the ponds or the percolation field.  The 

groundwater contours are relatively smooth, and do not diverge or wrap around the percolation field.  

Divergence would be expected if the volume of percolating groundwater were sufficient to cause 

sustained groundwater mounding beneath the area.  Groundwater flow directions (shown as red 

arrows in Attachment 1) generally indicate relatively straight downgradient flow directions with little 

radial deviation. 

Based on review of the Weaver contour maps, AECOM concluded that percolating groundwater has a 

relatively minor impact on groundwater levels at the AMT site.  The minor nature of any impact is 

likely due to the relatively high hydraulic conductivity of site soils, which has the effect of dampening 

and dissipating mounding buildup relatively quickly, as well as a limited volume of water percolating 

over a large area. 

Mounding Analysis 

AECOM performed a groundwater mounding analysis to confirm the accuracy of the groundwater 

contour maps.  The mounding analysis is based on analytical techniques developed by Hantush 

(Hantush, 1967), and incorporated into a spreadsheet format by the United States Geological Survey 

(USGS, 2010).  Inputs for AECOM’s mounding analysis are provided below and in Attachment 2: 

• Recharge (percolation) rate = 0.027 feet per day.  This value is based on information in 

AMT’s wastewater permit application:  140,000 gallons per day are pumped from the onsite 

deep well and added to the water recycling system. 

• Specific yield of aquifer (Sy) = 0.2 (literature value). 

• Hydraulic conductivity (K) = 136 feet per day (March 2016 Weaver CSI Report). 

• Basin size = 16 acres or 696,960 square feet (March 2016 Weaver CSI Report). 

• Aquifer thickness = 70 feet (March 2016 Weaver CSI Report). 

The mounding analysis indicates a maximum groundwater mound of approximately one (1) foot after 

1,000 days of continuous, uninterrupted groundwater percolation.  Based on the Weaver groundwater 
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contour maps, this value is less than natural variations observed in the groundwater level over the 

course of a calendar year. 

AECOM’s mounding analysis is likely conservative because it assumes continuous, uninterrupted 

(steady-state) percolation of the maximum available water.  Additionally, the analysis is conservative 

in that the results do not include mounding dissipation that would occur during times of diminished or 

no percolation, and do not account for other water losses such as evapotranspiration, which could 

significantly diminish the quantity of water reaching the groundwater table. 

Conclusions 

AECOM’s mounding analysis results are consistent with our interpretation of the Weaver groundwater 

contour maps.  Potential leakage from the pond system is not sufficient to alter groundwater flow 

conditions.  Accordingly, as discussed in AECOM’s March 17, 2016 memorandum, AMT’s pond 

system does not appear to be a likely source of contaminant loading to the area aquifer.  Any 

infiltration from the percolation field is not sufficient to materially alter local groundwater gradients. 

Theoretically (based on the Hantush analysis), some groundwater mounding would be expected 

regardless of the volume of percolating water.  However, the height of groundwater mounding 

associated with AMT’s pond system appears to be relatively small, and is less than the magnitude of 

natural fluctuation/variation observed over one calendar year of groundwater level observation.  

According to the Weaver data, the observed fluctuation was approximately three (3) feet in the vicinity 

of the percolation field.  AECOM’s finding is consistent with groundwater flow conditions depicted in 

site groundwater contour maps produced by Weaver, and suggests that unsaturated flow conditions 

exist beneath the percolation field.  The unsaturated flow condition increases the residence time of 

the discharge water in the soil zone between the ground surface and water table, and promotes 

increased attenuation (e.g., via adsorption, volatilization, colloidal filtering, etc.) of any chemicals in 

the discharge water. 

AECOM’s mounding analysis is a highly conservative estimate, as the analysis assumes that all 

water discharged from the pond system reaches the water table at the percolation field, pond 

discharge is continuous and uninterrupted (mounding is never allowed to dissipate) and does not 

account for evapotranspiration (in the ponds or when discharged to the percolation field), losses to 

the unsaturated zone, losses during the coolant process, etc. 

Groundwater contour maps developed by Weaver and AECOM’s mounding analysis indicate that 

mounding is not significant, and associated impacts on existing groundwater contamination are 

unlikely. 
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Limitations 

AMT requested that AECOM qualitatively evaluate AMT’s pond system and potential effects of the 

system on area groundwater quality based on currently-available site information generated by 

others.  The statements and opinions presented herein are based on professional judgment, previous 

experience at similar sites, and AECOM’s review of the provided investigation documents describing 

the general design of the facility pond system and area groundwater conditions. 

 

AECOM made several conservative assumptions in the evaluation where site-specific information 

was unavailable. 

 

AECOM makes no warranties, either express or implied, regarding the estimates, opinions and 

conclusions presented herein. 

 

Further, AECOM does not warrant the veracity of the findings presented in the site documents 

completed by third parties and used by AECOM in the generation of this memorandum.  Site 

conditions, or certain indicators of the presence of hazardous substances or other constituents, may 

have been latent, inaccessible, unobservable, or not reported.  AECOM cannot represent that the 

pond system or the area aquifer do not contain chemicals at detectable concentrations beyond those 

documented in the reports provided for AECOM review.  
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use consistent units (e.g. feet & days or inches & hours) Conversion Table
Input Values inch/hour feet/day

0.0269 R Recharge (infiltration) rate (feet/day) 0.67 1.33
0.200 Sy Specific yield, Sy (dimensionless, between 0 and 1)

136.00 K Horizontal hydraulic conductivity, Kh  (feet/day)* 2.00 4.00
418.000 x 1/2 length of basin (x direction, in feet)
418.000 y 1/2 width of basin (y direction, in feet) hours days

1000.000 t duration of infiltration period (days) 36 1.50
70.000 hi(0) initial thickness of saturated zone (feet)

71.112 h(max) maximum thickness of saturated zone (beneath center of basin at end of infiltration period)
1.112 h(max) maximum groundwater mounding (beneath center of basin at end of infiltration period)

Ground-
water 
Mounding, in 
feet

Distance from 
center of basin 
in x direction, in 
feet

1.112 0
1.110 50
1.105 100
1.072 250
0.974 500
0.832 836
0.651 1500
0.495 2500
0.293 5000
0.189 7,500

Disclaimer

This spreadsheet solving the Hantush (1967) equation for ground-water mounding beneath an infiltration basin 
is made available to the general public as a convenience for those wishing to replicate values documented in the 
USGS Scientific Investigations Report 2010-5102 "Groundwater mounding beneath hypothetical stormwater 
infiltration basins" or to calculate values based on user-specified site conditions. Any changes made to the 
spreadsheet (other than values identified as user-specified) after transmission from the USGS could have 
unintended, undesirable consequences. These consequences could include, but may not be limited to: erroneous 
output, numerical instabilities, and violations of underlying assumptions that are inherent in results presented in 
the accompanying USGS published report. The USGS assumes no responsibility for the consequences of any 
changes made to the spreadsheet. If changes are made to the spreadsheet, the user is responsible for 
documenting the changes and justifying the results and conclusions.

This spreadsheet will calculate the height of a groundwater mound beneath a stormwater infiltration basin.   More information can be found in the U.S. Geological Survey 
Scientific Investigations Report 2010-5102 "Simulation of groundwater mounding beneath hypothetical stormwater infiltration basins".

The user must specify infiltration rate (R), specific yield (Sy), horizontal hydraulic conductivity (Kh),  basin dimensions (x, y), duration of infiltration period (t), and the initial 
thickness of the saturated zone (hi(0), height of the water table if the bottom of the aquifer is the datum).  For a square basin the half width equals the half length (x = y).  For a 
rectangular basin, if the user wants the water-table changes perpendicular to the long side, specify x as the short dimension and y as the long dimension.  Conversely, if the user 
wants the values perpendicular to the short side, specify y as the short dimension, x as the long dimension.  All distances are from the center of the basin.   Users can change the 
distances from the center of the basin at which water-table aquifer thickness are calculated.
Cells highlighted in yellow are values that can be changed by the user.  Cells highlighted in red are output values based on user-specified inputs.  The user MUST click the blue 
"Re-Calculate Now" button each time ANY of the user-specified inputs are changed otherwise necessary iterations to converge on the correct solution will not be done and 
values shown will be incorrect.  Use consistent units for all input values (for example, feet and days)

In the report accompanying this spreadsheet 
(USGS SIR 2010-5102), vertical soil permeability 
(ft/d) is assumed to be one-tenth horizontal 
hydraulic conductivity (ft/d). 

Re-Calculate Now
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