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Pharmaceuticals in MMSD’s Effluent




Milwaukee Metropolitan
Sewerage District

We Protect the Public & Lake Michigan:
* Convey/Store/Reclaim Wastewater
* Manage Flooding

We Serve:

e 1.1 Million Customers
e 28 Municipalities

* 411 Square Miles

We Have:
e 2 Water Reclamation Facilities
* 521 MG Tunnel System
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What Brings MMSD
Here Today?

 Amongst many things:

* The growing concern of non
regulated contaminants, such
as pharmaceuticals, in effluent
and biosolids.

Contents lists available at Scie

Chemosphere

journal homepage: www.elsevier.com/locate/chemosphere

Pharmaceuticals and personal care products found in the Great Lakes @M
above concentrations of environmental concern
Benjamin D. Blair", Jordan P. Crago®, Curtis ). Hedman ", Rebecca D. Klaper **

“Schonl of Freshvester Scinces, University of Wisconsis-Miwaskee, 600 . Greerybeid Ave. Milwumiiee, W1 53204, United States
*Lete Labaratary of Hygime. University of Wikcontin-bledivon, 2601 Agricatture Driv, Modan, W1 51718, United States

HIGHLIGHTS

» Pharmaceuticals and personal care products (PPCPs) were monitored in Lake Michigan.
« Filty-lour PPCPs were assessed i surface water and sediment oa six dates.

« Many PPCPs, such as metformin, were detected 3.2 km away from the shore.

« Hydrophobic compounds were detected in sediment at concentrations up to 510 ng g *
= Using a risk quotient, the ecosystem risk was found 1o be high for many PPCPs.

ARTICLE INFO ABSTRACT

Articke history: The monitoring of pharmaceuticals and personal care products (PPOPs) has focused on the distribution in
Beoeived 15 March 2013 rivers and s lakes, but data regasding their occurrence and effects in large Like systems, such s the
Rcceied in tevised form 12 July 2013 Great Lakes, are sparse. Wastewaler Lreatmenl processes have not been oplimized to remove influent
e ot 7 Amgutt 3814 PPCPs and are 3 major source of PPCPS in the eevironment. Furthermore, PRCPs are not currently regu-

lated in wastewater effluent. In this experiment we evaluated the concentration, and cormesponding risk,
of PPCPs from a wastewater effaent source at varying distances in Lake Michigan. Fifty-four PPCPs and

[—
e hermnones were assessed o six diflerent dates over a twi-year period from surfce water and sediment
Hormenes samples up to 3.2 km from a wastewater treatment plant and at. two sites within a harbor. Thirty-two

PPOPs were detected in Lake Mic and 30 were detected (0 the sediment. with rumeres PPOPs being
detected up 1o 3.2 km away from the shoreline. The most frequently detected PPCPs in Lake Michigan
were metformin, calleine, sullamethoxazole, and triclosan. To determine the ecodogical risk. the ma-
mum measured esvironmental concendrations were compared (o the predicted no-effiect concentration
and 14 PPOTS wi nd 10 be of medium o high ecological risk. The enviroemental visk of PRCPs in
large lake systems, suach as the Greal Lakes, has been questioned due 1o high dilution: however, the con-
centrations foured ini this study. and their coeresponding risk quotiens, indécate a significant threat by
PPCPs to the health of the Great Lakes, particalarly near shote organisms,

© 2013 The Authors. Published by Elsevier L. Opem sooes usder 00 i1y

Grear Laises

1. Introduction

Pharmaceutical and personal care products (PPCO's) have been
i wastewater warkiwide (1 Sl et al

WE: Suarez et 12

i i et al, 2013). The level of remaval has
fatnd 10 vary widely depending on the chemical
ing conditions, and the treatment technologies

ton et al, 2000; Verlicchi et al, 2002; Blair et al, 2013} Vari
able removal of PPCPs through WWTPs has led to detection of

these comy in the aguatic albeit mostly in
nanogram per liter concentrations (Halling 1
pin et al., 2002; Cahill et al., 2004; Glassm
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" 8oTH, ACTUALLY,
THANKS To ALL THE

CHEMICALS N THE
WATER THESE OAMS.
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What Are We Doing?

e Conducting research on our own influent

* Analyzing existing processes impact on identified
constituents

* Researching environmental impacts of prevalent
compounds in effluent and biosolids

e Built a pharmaceutical take back program and educational
campaign

* |nvesting in research for alternative biosolids handling
processes for remediation

* Conducting technology scans for promising remediation
strategies

2 DOSEERREALITY

J PREVENT PRESCRIPTION PAINKILLER ABUSE IN WISCONSIN.

.iMMSD
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Spotlight of
Pharmaceuticals in
Final Effluent

Carbamazepine (27 - 340, 80 ng L'?)

* Epilepsy and trigeminal neuralgia
Gemfibrozil (30 - 1100, 170 ng L?)

* High cholesterol & triglycerides

Metformin (640 - 47000, 26000 ng L)
e Type |l diabetes

Naproxen (8.3 - 580, 140 ng L)
e Pain, fever, and inflammation

Sulfamethoxazole (17 - 810, 180 ng L)

e Antibiotic (UTI, ear infections, etc.)

Triclocarban (27 - 980, 120 ng L)
e Antibacterial agent

£ MMSD
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Questions?

Contact Info:

Matthew T. Magruder
Research Manager
mmagruder@mmsd.com
414-225-2233




