
Memorandum 

 

To: City of Madison and Montgomery Associates 

From: UW-Arboretum Adaptive Restoration Task Force (Michael Hansen, Brad Herrick, Donna 
Paulnock, Mark Wegener, Joy Zedler, Paul Zedler) 

Date: January 25, 2013 

Re: Response to Alum proposal 

 

The ARTF appreciated the chance to review the Alum proposal put forth by the City of 
Madison and Montgomery Associates. We accept that the alum addition technology has been 
shown to be an effective means of removal of P and other dissolved and suspended materials. 
We also take seriously our obligation to be helpful to the City of Madison in exploring ways of 
improving water quality.  

 The proposal is presented as a demonstration project, but it seems to us that there is no 
need for demonstration, since the practice has been shown to work in many different settings. 
Therefore, it seems to us that the only uncertainties that remain are to adjust the level of 
treatment and the delivery system. But unless Marion Dunn Pond will be a permanent treatment 
site, we wonder what the utility of obtaining this information will be. We would be amenable to 
using the opportunity to support a more rigorous research project that could provide us with 
information beyond the operational specifics that seem to be the only objective of the proposed 
project. 

 To that end, we would appreciate your consideration of the following questions: 

1.  How sustainable is the use of alum for treating stormwater vs. other methods? Is this a 
stop-gap method or it is intended to be used in perpetuity?  
 

A. The City of Madison views the use of Alum treatment either in existing facilities or as 
part of new pond design as one possible tool of many to reduce Total Phosphorous (and 
to a lesser extent TSS, N) discharges to waters of the State in a manner to allow us to 
comply with the requirements of the recently issued and approved Rock River TMDL. As 
the TP in the runoff that is being removed is a continual/storm related discharge to Lake 
Wingra the Alum use would be used in perpetuity to allow the TP reduction to be 
maintained.  However, we are not proposing a long term installation at this site.  Our 
current proposal is for a two (2) year test of this technology.  At the end of the test if the 



Arboretum or City wishes to continue the use of this technology at the site additional 
discussions and agreements would have to be reached. 

 
2. We are not clear on the purpose of the data to be collected. Given that the method has 

been shown to work at some level elsewhere, is the main purpose to determine removal 
rate of P, for example, as a function of rate of application? Or is it that the delivery 
system will be tested?  

A. While Alum use is very well understood in applications such as this from a process and 
chemical perspective and is publically accepted in other parts of the country we are 
interested in determining two (2) specific things with this pilot.  First, a detailed 
determination of the costs (both capital and on-going maintenance) and benefits (TP, 
TSS, N reductions over existing conditions) for an installation of this type in Wisconsin.  
Second, and likely more importantly we need to understand and address any public and 
regulatory issues/concerns that may exists before we would/could propose a larger scale 
project of this type.  We believe addressing those issues at this site where we have a well 
studied and documented system that we can measure against is a good place to begin. 

3. At what point would implementation of alum make it possible to do away with one or 
more of our ponds?  

A. We do not believe implementation of Alum treatment on this pond would allow for 
removal of any existing ponds.  Each pond that has been constructed on Arboretum lands 
treats runoff from a different watershed and treats it both for detention and for water 
quality standards.  Improving one pond with Alum would not allow for another pond on a 
separate water course to be removed. In addition, lands within the City of Madison are 
subject to a TMDL which further require levels of phosphorus and TSS controls.  Given 
these increasingly stringent requirements it is unlikely we will be removing any existing 
ponds in the near future. 

4. What are the community concerns and how would this project address them?  

A. As mentioned previously, one major goal of this pilot project would be to identify the 
concerns of the community and regulatory authorities and address them. Previous 
installments in other parts of the country have not identified any particular concerns but 
after Arboretum’s approval the City will engage the community and hold 
public/neighborhood meetings to vent and address any concerns. 

5. In addition to total phosphorus, what impact does alum have on total nitrogen (and other 
forms of nitrogen), heavy metals, and fecal coliform bacteria? What are the effects on 
benthic invertebrates and amphibians? What contaminants are present in the alum (heavy 
metals, for example) and how will the concentrations of these be measured and their 



possible cumulative effects evaluated? Is there money available to assist student 
researchers to help monitor downstream impacts? 

A. According to Harper, titled “Current Research and Trends in Alum Treatment of 
Stormwater Runoff”, alum treatment of stormwater provides removal efficiencies of 85-
95% for total phosphorus, >95% for total suspended solids (TSS), 35-70% for total 
nitrogen, 60-90% for metals, and 90-99% for total and fecal coliform bacteria.  

Harper noted in “Alum Treatment of Stormwater: The First Ten Years”, the potential 
toxicity of alum treated runoff was evaluated using standard Fathead Minnow Larval 
Survival and Growth Tests. Survival percentages for alum treated stormwater with pH 
values ranging from 5.5 to 6.5 are similar to the control with a final survival in excess of 
95%. Based on initial bench testing results a buffering agent such as sodium aluminate 
(Na2AL2O4) or sodium hydroxide (NaOH) can be injected with the alum to maintain 
desired pH levels and we plan to do so.  

Harper investigated the impacts of alum treatment on benthic macro invertebrates within 
three lake systems receiving alum stormwater treatment. Lake Ella had no benthic 
organisms found prior to treatment and after treatment the benthic macroinvertebrates are 
beginning to recolonize in the sediments which may be in response to improved water 
quality and reduced toxicity within sediments. Lake Lucerne in pre-treatment samples 
had a benthic macroinvertebrate density of 9,495 organisms/m2 and in post treatment a 
density of 539 organisms/m2. It was noted that the reduction has been accompanied by a 
dramatic shift from a community dominated by detritivores to a benthic community 
composed of carnivores. In addition the species found are those found in relatively clean 
environments and were absent in pre-treatment communities. Furthermore no deformities 
were found in post-treatment organisms while many deformities were observed in pre-
treatment communities. In Lake Osceaola the benthic macroinvertebrates in post-
treatment samples have increased in population density and mean taxa richness while 
decreasing in mean sample diversity.  

The addition of alum to water results in the production of chemical precipitates by two 
mechanisms. Removal of suspended solids, algae, phosphorus, heavy metals and bacteria 
occurs primarily by adsoportion onto aluminum hydroxide Al(OH)3 precipitate. Removal 
of additional dissolved phosphorus occurs as a result of direct formation of ALPO4.  

Water quality samples will be collected with an ISCO sampler at both the inflow and 
outflow locations to test the effectiveness. Specifically, parameters will be measured 
including phosphorus, total suspended solids, nitrogen, and metals. All instrumentation 
will be automated to collect water samples through the storm hydrograph and these 
samples will be sent to Dane County Public Health for testing. The data can be provided 



to researchers or others interested. We will encourage the hired consultant to work with 
interested students to work on different aspects of the projects. 

6. What is the actual benefit to Lake Wingra? How will this be tested? 

A.  One big advantage to using this site is that there is a significant amount of data on the 
performance of the existing pond without the addition of Alum to the system.  We would 
measure the benefit to Lake Wingra and adjoining wetlands by comparing the percentage 
and mass reductions of the system with the Alum treatment in place to the removal 
efficiency without the use of Alum.   

7. Another concern that we have is that the Arboretum will incur costs, both financial and 
staff time, resulting from this project. Clearing woody vegetation for a 10’ wide access 
path on the southern and eastern ends of the berm will result in abundant re-sprouting 
unless treated with herbicide. Could this be included in the project scope? In addition, 
since the Marian Dunn Pond berm is to remain free of woody vegetation could the 
remaining berm section also be cleared with stumps treated? To sustain this clearing 
long-term, it would also be beneficial to clear a portion of woody invasives from the 
adjacent Marian Dunn prairie. In addition, as with any project (research, land care, other) 
there may be unintended negative impacts. Per Arboretum policy, the responsibility of 
project proponents is to prevent, minimize or compensate for negative impacts, as well as to 
enforce required preventative measures. 

 
A.  The City of Madison is willing to remove the volunteer vegetation from the entirety of the 

Marian Dunn Pond berm and other areas immediately impacted from the project and to 
treat the cuttings with herbicide.  We are not willing however to go outside these areas to cut 
and treat areas downstream of the pond area. 

 
 Based on the documented research on Alum treatment we are unsure what unintended 

consequences you are referring to however as we anticipated this pilot to be run for only two 
years, upon removal of the equipment we would anticipated a net benefit to the Arboretum 
lands - due to the long term affects of Alum binding TP in the existing sediments and the 
removal of the invasive woody vegetation on the pond property. 

 
 
We appreciate your consideration of these requests. 


