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1.0 INTRODUCTION

The U.S. Environmental Protection Agency’s (EPA’s) actions to control and eliminate mercury
sources to the environment emphasize the need for controlling point sources to publicly owned
treatment works (POTWs). There have been claims made that elimination/minimization of mercury
from industrial sources such as dental facilities and hospitals would result in “zero discharge” or at
least enable POTWs to meet extremely low aquatic life and wildlife water quality criteria for
mercury. In fact, in its proposed mixing zone ban for mercury and other bioaccumulative pollutants
in the Great Lakes, EPA noted that there were several documented instances in the Great Lakes
Basin and elsewhere where the development and implementation of aggressive source control
programs had resulted in the virtual elimination of bioaccumulative pollutants.' This approach,
however, assumes that there is no background mercury concentration in domestic wastes. Until
recently there has been very little information on domestic waste concentrations, mainly due to a
lack of monitoring at a sufficiently low level. '

To better understand the relative contributions of mercury in domestic wastes and potential source
control options, a study was initiated to collect information on concentrations of mercury in domestic
wastewater, to identify the sources of mercury in domestic wastewater, and to evaluate the feasibility
of controlling those mercury sources. This report presents the results of the investigation and
recommendations on future courses of action.

2.0 DOMESTIC WASTEWATER DATA

When we began this project, we identified several AMSA members that had collected mercury data
for residential wastewater using sensitive sampling and analytical methods. Our goal was to see
what kinds of mercury concentration ranges existed in domestic wastewater without inputs from
industry, dentists, or other commercial sources. The participating agencies were geographically
distributed (east coast, midwest, west coast) and represented different sizes and types of POTWs.
It should be noted that while the purpose of this evaluation was not to provide a statistically valid
national sample, it was considered to be statistically significant as a national sample set to provide
insight on solutions for regulating mercury in wastewater discharges

Domestic wastewater data presented in this report were collected by the following four POTWs: the
Massachusetts Water Resources Authority (MWRA) in Boston, Massachusetts, the Metropolitan
Council Environmental Services (MCES) in St. Paul, Minnesota, the Hampton Roads Sanitation
District (HRSD) in Virginia Beach, Virginia and the City of Palo Alto, California. The sampling
locations were carefully screened in all areas to ensure that only residential wastewater flows were
sampled with no commercial or industrial inputs. Age of the sampled residential service areas ranged
from <10 to ~125 years old.

"' October 4, 1999 Federal Register, pp. 53641-53642.
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Mercury data were produced using analytical methods sensitive enough to generate results that could
be compared to the current EPA water quality criteria. Statistical evaluations were performed on the
quantifiable data. Some of the samples were collected and analyzed using clean techniques. The
remaining data were collected using semi-clean protocols with measures employed to control
contamination.

2.1 Scope of Data Evaluation

Three hundred and eighty three (383) data points were obtained from samples collected from
residential areas; of these, 263 had detectable results based on the detection limits (MDLs) of the
analytical methods used by the participating POTWs. '

The list of analytical methods used and the corresponding MDLs are presented in Table 1.

Mean and median mercury concentrations for each residential neighborhood/service area and for
all areas combined were calculated using all detectable results.

Since a few of the results appeared to be outliers, a test was performed to determine which data
points were indeed statistical outliers. The calculations of mean and median values were then
performed excluding from the data sets those few measurements that were determined to be
outliers.

Additional statistical calculations were performed with inclusion of all detectable and non-
detectable values, with non-detectable values reported as concentrations at the MDL.

Trends in mercury concentration as related to an age of each residential area were assessed
statistically.

Seasonal changes, (on a quarterly basis) in mercury concentrations were also statistically
evaluated.

Table 1. Summary of Analytical Methods and Detection Limits

POTW Analytical Method MDL -

ng/L

MWRA EPA 245.1 50

MCES EPA 245.7 15

HRSD ‘ EPA 245.7 , 2

Palo Alto Hydride by FIAS/AA' 100

Palo Alto Hydride by FIAS/Gold Amalgamation/AA> 10

Palo Alto Hydride by FIAS/ICP-MS’ 10

! Samples collected between 7/83-2/96

? Samples collected between 3/96-8/97

> Samples collected between 9/97-Present

2.2 Statistical Methods

The data were normalized (log,,) before statistical analyses were performed. Outliers were
determined using Box-and-Whisker and Normal Probability Plots (Statgraphics Plus for
Windows 4.0 used for statistical evaluations). '
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* After normalizing the data, standard skewness and kurtosis values were obtained. (Skewness
measures the symmetry or shape of the data. The flatness or steepness of the data distribution,
with respect to a normal or Gaussian distribution, is measured by kurtosis). The results indicated
that the data significantly departed from normality for the sets including outlier concentrations.

" Therefore, any statistical evaluations regarding standard deviation (e.g., ANOVA) tend to be
invalidated. '

* Normalized data sets excluding outliers returned standard skewness and kurtosis values
indicating that the data had a normal distribution.

* Mean and median mercury values and standard deviations were calculated for each neighborhood
and for all areas studied.

* Seasonal changes in mercury concentration were assessed using ANOV A on the normalized data
set.

» The MCES data were generated on split samples by two different laboratories, using different
analytical methods. The Student’s t-test performed on these data sets indicated the sets were not
statistically different, therefore a mean value for each sample split was used in the statistical
evaluations. One sample split with the RPD of >100% was rejected.

2.3 Results

Table 2 presents a summary of all results, and also provides information on the approximate age of
each neighborhood and average total suspended solids (TSS) concentrations, where available.

* Using all of the mercury data, the mean and median values for all of residential areas were:

Mean 178 ng/LL
Median 110 ng/L

* The normalized data set, with an exclusion of extremely high values, which were considered
outliers, provided the following mercury mean and median values:

Mean 138 ng/L
Median 104 ng/L

* Using the data sets that included non-detected values at the MDL concentrations, the mean and
median mercury values for all of the residential areas were:

Mean 143 ng/L
Median 88 ng/L



Table 2. Summary of Mercury Concentrations for All Service Areas

Service Area Numbe | Datesof | Age Avg Avg Avg Avg
r of Sampling of Hg Hg Conc Hg Conc. TSS
Sample area Conc. Excl. NDs at Conc.
S (yrs) | All Data outliers MDL (mg/L)
(ng/L) (ng/L) (ng/L)
MCES
Colby Lake 7 11/97, NA 61 61 69 NA
4/98
Weir Drive 9 11/97, NA 32 32 35 NA
4/98
Juliet St. 6 11/97, NA 51 51 46 NA
4/98
Lilac-Men. 5 6/98 NA 239 239 239 NA
Heights
Navajo-MH 6 6/98 NA 53 53 53 NA
So. St. Paul 6 6/98 NA 70 70 70 NA
MWRA ' '
DEDH 63 1/96 — 36 157 110 126 NA
1/99
WALT 63 1/96 — 26 149 110 139 NA
1/99
WEYM 63 1/96 — 47 102 102 122 NA
1/99
WINC 63 1/96 — 12- 89 79 110 NA
1/99 124
HRSD
Courthouse 1 3/12/99 <10 17 17 17 143
Estates
Lago Mar 1 3/12/99 15 31 31 31 58
Hunt Club 1 3/12/99 15 86 86 86 245
Monroe Place 1 3/19/99 60 47 47 47 69
Elmhurst 1 3/19/99 50 284 284 284 176 -
Powhatan 1 3/19/99 50 58 58 58 120
Palo Alto
Pulgas 45 5/95 — 37 292 172 192 NA
(mainly 2/99
apartments)
Waverly 41 5/95 — 37 165 149 193 NA
(upscale houses) 2/99
Mean 178 138 143
Median 110 104 88
St. dev. 258’ 112 223

! NA - the data are not available. .
? The results for the full data set indicated that the data significantly departed from normality
including outlier concentrations. Therefore, any statistical evaluations regarding standard

deviation (e.g.. ANOVA) tend to be invalidated.












































































