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Memorandum 
 
To:    Marc Smith, National Wildlife Federation 
From:    Jim Nicholas, nicholas-h2o 
Date:    November 25, 2013 
Subject: Brief review of new Waukesha application for a diversion from Lake Michigan  

 
This memo is in response to your request that I review the parts of the subject application regarding 
demand forecast and alternative sources of water supply. This review is done with the intent of 
determining if there are substantive differences between the new application and the previous one I 
reviewed in February 2013. I spent most of my time on (1) the updated demand forecast and (2) the 
arguments against using the several alternative sources of water supply. These topics are covered in 
Volumes 1, 2 and 5 of the application. I did not review any revisions to groundwater flow modeling. My 
understanding is that technical comments on groundwater flow modeling are being provided to DNR 
from other qualified hydrogeologists familiar with the modeling. 
 
Regarding the average-day demand forecasting, the approach is similar to the original application. There 
is no substantive change to the demand forecasting model for average day demand. The demand is 
forecast using a value of gallons per capita per day (GPCD) that is an average from the last 10 years. 
Since the last 10 years (and the last few decades) show a clear decreasing trend in GPCD, using an 
average value to predict future demand is inappropriate. As noted in my previous analysis, a forecast 
model should be able to explain why and when the historical decline in GPCD will stop  and why there 
will be a subsequent increase in GPCD, especially given the implementation of planned conservation and 
efficiency measures (CEMs). Additionally, the forecast model should be able to backcast, that is, if 
applied to historical data a forecast model should be able to calculate historical water use reasonably 
well. 
 
Regarding maximum-day demand forecasting, the approach used is identical to the original application. 
The approach uses a ratio of maximum-day to average-day demand of 1.68. This is the same ratio used 
in the original application. As noted in my previous review, this ratio has been exceeded only once since 
1970 and that was in 1992. Maximum-day demand in Waukesha is typically caused by hot/dry weather, 
according to reports to the Public Service Commission of Wisconsin and many of Waukesha’s CEMs are 
focused on reducing demand related to hot/dry weather. Therefore, a ratio reflecting recent history and 
implementation of CEMs should be used. 
 
Regarding evaluation of water-supply alternatives, summarized in Volume 1, Exhibit 4-18, the new 
application is similar to the original. All alternative groundwater supplies are concluded to cause 
significant adverse environmental impacts, are not sustainable, and are not protective of public health. 
However, these conclusions are all questioned in my previous analysis and no substantive new rationale 
has been presented that alters my previous conclusions. If one extended the applications approach to all 
groundwater supplies in Wisconsin, most of Wisconsin’s public water supplies would cause adverse 
environmental impacts, be unsustainable, and not protect public health. 
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Regarding water-supply alternatives, reasonable use of water, and the Compact decision-making 
standard, summarized in Volume 1, Exhibit 4-20, the new application is similar to the original. The 
conclusion in the application is that only use of Lake Michigan would comply with the Compact. 
However, this conclusion is based on two sets of arguments that are questionable. The first set is that all 
groundwater sources cause significant adverse resource impacts, are unsustainable, and are not 
protective of health.  The lack of rigor of these arguments is noted in the above paragraph. The second 
set of arguments is based on assumptions and misunderstanding of issues I outlined in my February 
2013 report (pp.15-18). The most notable misunderstanding is that any groundwater use has a 
significant adverse impact on Waters of the Great Lakes Basin; any impact is trivial and has not been 
directly tied to Waukesha’s alternative groundwater sources. Another is that stopping pumping of 
groundwater in the deep sandstone aquifer will restore hydrological and ecological functions to Waters 
of the Great Lakes Basin; any impact of pumping cessation would be trivial. A third is the confusing 
argument about returning water to its Source watershed. The first row of Exhibit 4-20 should state that 
“All water is returned to source” for every column, not just for the Lake Michigan alternative. Below I 
have excerpted two paragraphs from my February 2013 analysis that speak to the above issues: 
 

The second are issues related to the effect of groundwater withdrawals on Waters of the Great 
Lakes Basin. By Compact definition, none of the groundwater sources considered by the 
Application are Waters of the Great Lakes Basin. Stopping deep confined aquifer pumping in 
Waukesha will not improve the Waters of the Great Lakes Basin; continued pumping in 
Waukesha will not impair Waters of the Great Lakes Basin. Regionally in southeast Wisconsin 
pumpage from the deep confined aquifer does result in a small amount of inducement of flow 
from Lake Michigan (1.33 Mgd in the SEWRPC model for 2000) and a small amount of capture of 
water that would have flowed to Lake Michigan (2.67 Mgd) and an unknown amount of 
streamflow capture and inducement within the Great Lakes Basin (not reported separately by 
watershed for SEWRPC model, though the total from inside and outside the Great Lakes Basin 
was 19.7 Mgd). Besides having small or unknown impacts on Waters of the Great Lakes Basin, 
there has been no study to indicate how changes in only Waukesha’s pumping, using updated 
pumping in the area, will affect flow of groundwater to Lake Michigan or to streams tributary to 
Lake Michigan. Without knowing the impacts of continued or no pumpage from the deep 
confined aquifers, there is nothing to say about the environmental impacts on Waters of the 
Great Lakes Basin.  
 
The third issue is the Application’s evaluation of how uses of various sources will or will not 
meet Compact requirements (Application exhibit 4-20). This exhibit treats the deep confined 
and shallow aquifer sources in Waukesha as Waters of the Basin, which they are not. The 
Compact sections referenced in the first column of exhibit 4-20 refer only to Source watershed 
and water sources that are parts of Waters of the Great Lakes Basin. They do not apply to other 
water sources in Wisconsin. Therefore the final two columns in exhibit 4-20 are not relevant to 
Compact requirements and should be filled in with “NA—not applicable”. The Application’s line 
of reasoning in this regard is illustrated by the following statement from Appendix D, p. 31 (and 
quoted in the Application): 

One of the decision making standards of the Compact (4.11.1) states “All Water 
withdrawn shall be returned, either naturally or after use to the Source watershed less 
allowance for Consumptive Use.” Since the deep aquifer and the waters of the Lake 
Michigan Basin are hydrologically connected, pumping the deep aquifer and 
discharging the water into the Fox River does not comply with this Compact decision-
making standard. 

In fact, the Compact states that groundwater outside of the watershed boundary of the Great 
Lakes is not in any of the Source Watersheds of the Great Lakes Basin. Thus the Compact 
Decision-Making Standard is not relevant to Waukesha’s return of wastewater from 
groundwater sources to the Fox River. 
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