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CHAPTER 6: CONCLUSIONS AND RECOMMENDATIONS

This research evaluated the reuse potential of truck washdown water and identified the operational and
maintenance implementation barriers. There are several MnDOT facilities where it might make sense to
pilot reuse due to the current set-up of the building or planned updates. The implementation steps are
outlined below:

1. Identify one or two potential locations for reuse, evaluating the changes in plumbing needed
and the risk of wastewater stream being affected by different users. After discussions with
MnDOT, reuse at Arden Hills was tabled and Granite Falls was determined to be a more
appropriate pilot location because the facility is already plumbed to separate and collect the
washdown water, and the Granite Falls facility has a relatively small brine production
(particularly compared to the Arden Hills facility).

2. Currently, wastewater has been collected and is being tested at a bench scale to determine
whether chemical or biological treatment will be effective.

3. Due to concerns with contamination risks at Arden Hills, another truck station was identified to
be a pilot location. Granite Falls makes sense as it is already plumbed for reuse and does not
have a contamination risk. It is currently unknown how much of the washdown water for
Granite Falls will be needed to make brine. This information will be essential not only for the
design of the treatment used but also for the amount of storage. It would be ideal to reuse
100% of the washdown water to limit any chloride-rich water being taken to a wastewater
treatment plant.

4. After installation, evaluation of treatment effectiveness and management requirements will be
essential information. This information can then be used to determine whether broader scale
implementation of reuse is appropriate for MnDOT.

Concerns were brought up after data collection about cyanide levels. It is recommended that this
contaminate be evaluated and that further information be obtained from MnDOT’s salt providers about
the levels and potential reduction of both cyanide and zinc. If a MBR is installed, research indicates that
both zinc and cyanide would be reduced and/or removed (Moslehi et al., 2008; Fatone et al.; 2009).

If this pilot is successful, it is advised that MnDOT evaluate the current discharge locations for its truck
stations across Minnesota. Since 2009, the MPCA has identified more than 100 Minnesota WWTPs that
have the potential to contribute levels of chloride higher than allowed by the standard, which is 230
mg/L for chronic levels and 860 mg/L for acute levels (2019). Truck stations discharging or hauling their
washdown water to these facilities would be good candidates for future projects.

43





https://docs.lib.purdue.edu/cgi/viewcontent.cgi?referer=https://www.google.com/&httpsredir=1&article=1601&context=jtrp
https://docs.lib.purdue.edu/cgi/viewcontent.cgi?referer=https://www.google.com/&httpsredir=1&article=1601&context=jtrp
https://www.suezwatertechnologies.com/kcpguest/documents/Technical%20Papers_Cust/Americas/English/TP1037EN.pdf
https://www.suezwatertechnologies.com/kcpguest/documents/Technical%20Papers_Cust/Americas/English/TP1037EN.pdf
http://humphreyreview.umn.edu/water-reuse-minnesota-greywayter
https://www.mprnews.org/story/2014/08/04/ground-level-beneath-the-surface-reuse
https://www.mprnews.org/story/2014/08/04/ground-level-beneath-the-surface-reuse
http://www.virginiadot.org/vtrc/main/online_reports/pdf/08‐r17.pdf
https://floridadep.gov/water



http://www.house.leg.state.mn.us/comm/docs/freshwater-report4-8-13.pdf
http://www.house.leg.state.mn.us/comm/docs/freshwater-report4-8-13.pdf
http://freshwater.org/wp-content/uploads/2016/07/Water-Reuse-Workshop-Proceedings-Report-1.pdf
http://freshwater.org/wp-content/uploads/2016/07/Water-Reuse-Workshop-Proceedings-Report-1.pdf
https://www.provisioneronline.com/articles/97201‐taking‐the‐waste‐out‐of‐water
https://legacy.azdeq.gov/environ/water/apec/download/101014_fulton_wwreuse.pdf
https://aglifesciences.tamu.edu/baen/wp‐content/uploads/sites/24/2017/01/L‐5229.‐Sand‐Filter.pdf
https://aglifesciences.tamu.edu/baen/wp‐content/uploads/sites/24/2017/01/L‐5229.‐Sand‐Filter.pdf



https://scoe.transportation.org/wp‐content/uploads/sites/11/2017/08/CC2B‐Solar‐Distillation‐for‐Treatment‐and‐Reuse‐of‐Greywater‐Generated‐from‐Vehicle‐Washing‐and‐Plow‐Melt‐Water.pdf
https://scoe.transportation.org/wp‐content/uploads/sites/11/2017/08/CC2B‐Solar‐Distillation‐for‐Treatment‐and‐Reuse‐of‐Greywater‐Generated‐from‐Vehicle‐Washing‐and‐Plow‐Melt‐Water.pdf
https://scoe.transportation.org/wp‐content/uploads/sites/11/2017/08/CC2B‐Solar‐Distillation‐for‐Treatment‐and‐Reuse‐of‐Greywater‐Generated‐from‐Vehicle‐Washing‐and‐Plow‐Melt‐Water.pdf
https://www.wateronline.com/doc/a‐shocking‐approach‐to‐wastewater‐treatment‐0001
https://www.wateronline.com/doc/a‐shocking‐approach‐to‐wastewater‐treatment‐0001
http://edis.ifas.ufl.edu/pdffiles/AE/AE44800.pdf
http://www.dnr.state.mn.us/mcvmagazine/issues/2017/jul-aug/graywater-reuse-at-vermilion.html
http://www.dnr.state.mn.us/mcvmagazine/issues/2017/jul-aug/graywater-reuse-at-vermilion.html
https://www.dli.mn.gov/PDF/pb/minutes0415.pdf
http://www.dot.state.mn.us/maintenance/facilities.html
https://www.dot.state.mn.us/restareas/types.html
https://www.pca.state.mn.us/sites/default/files/wq-wwr1-01.pdf
https://www.pca.state.mn.us/water/water-permits-and-forms
https://www.pca.state.mn.us/water/water-permit-holders-and-chloride



http://www.nesc.wvu.edu/pdf/dw/publications/ontap/2009_tb/slow_sand_filtration_DWFSOM40.pdf
http://www.nesc.wvu.edu/pdf/dw/publications/ontap/2009_tb/slow_sand_filtration_DWFSOM40.pdf
https://www.epa.gov/sites/production/files/201506/documents/nsf_epa_webinar_ww_standards_03_2012_r1.pdf
https://www.epa.gov/sites/production/files/201506/documents/nsf_epa_webinar_ww_standards_03_2012_r1.pdf
https://www.samcotech.com/what‐are‐microfiltration‐and‐ultrafiltration‐and‐how‐dothey‐work/
https://www.samcotech.com/what‐are‐microfiltration‐and‐ultrafiltration‐and‐how‐dothey‐work/
https://extension.arizona.edu/sites/extension.arizona.edu/files/pubs/az1568.pdf
http://www.startribune.com/from-toilet-water-to-tap-water-minnesota-officials-consider-future-of-wastewater-reuse/421534343/
http://www.startribune.com/from-toilet-water-to-tap-water-minnesota-officials-consider-future-of-wastewater-reuse/421534343/
https://shakopeedakota.org/land/water-reclamation-facility/

United States Environmental Protection Agency. (1999). Decentralized Systems Technology Fact Sheet:
Recirculating Sand Filters. U.S. Environmental Protection Agency. Retrieved March 2018 from
https://www3.epa.gov/npdes/pubs/finalr_7e6.pdf

United States Environmental Protection Agency. (1992, updated 2000) Ethylene dichloride (1,2-
dichloroethane) Fact Sheet. Retrieved April 2019.
https://www.epa.gov/sites/production/files/2016-09/documents/ethylene-dichloride.pdf

United States Environmental Protection Agency. (2012). 2012 Guidelines for Water Reuse (Rep. No.
EPA/600/R-12/618). Washington, DC: EPA.

United States Environmental Protection Agency. (2012). State Regulatory Programs for Water Reuse. In
Guidelines for Water Reuse (pp. 4.1-4.37). Washington, DC: U.S. Agency for International
Development.

University of Minnesota Water Resource Center. (2018a). Summary of Sampling Results from
Potential Streams for Wastewater Reuse. Unpublished report. Minneapolis: University of Minnesota
Water Resource Center.

University of Minnesota Water Resource Center. (2018b). Summary of Wastewater Treatment
Technologies. Unpublished report. Minneapolis: University of Minnesota Water Resource Center.

Vassos, T. D. (2015). Water Reuse in Canada [Power Point Slides]. Retrieved December 19, 2017, from
http://www.cwwa.ca/pdf files/2015WaterReuseWorkshop/Vassos Canada.pdf

Water Education Foundation. (2016). Water Recycling and Title 22. Retrieved November 1, 2017, from
http://www.watereducation.org/aquapedia/water-recycling-and-title-22

Water Reuse Interagency Workgroup. (2016). July 2016 Project Update. St. Paul: Minnesota Department
of Health.

World Health Organization. (2017). Potable Reuse: Guidance for Producing Safe Drinking-Water.
(Guidance). Geneva, Switzerland: WTO.

World Health Organization. (2006). WHO Guidelines for the Safe Use of Wastewater, Excreta and
Greywater. (Guidance). Geneva, Switzerland: WTO.

WWAP (United Nations World Water Assessment Program). (2017). The United Nations World Water
Development Report 2017. Wastewater: The Untapped Resource. Paris: UNESCO.

Xcel Energy. (2017). Minnesota Commercial and Industrial Electrical Prices. Xcel Energy. Accessed
online July 2018:
https://www.xcelenergy.com/staticfiles/xe/Regulatory/Regulatory%20PDFs/rates/MN/MNBusRateC

ard.pdf

48


https://www.epa.gov/sites/production/files/2016-09/documents/ethylene-dichloride.pdf
http://www.cwwa.ca/pdf_files/2015WaterReuseWorkshop/Vassos_Canada.pdf
http://www.watereducation.org/aquapedia/water-recycling-and-title-22



































































































