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SUMMARY: EVALUATION AND RECOMMENDATIONS

1.

MIB plus geosmin levels above 10 ng/L in finished water lead to noticeable earthy-musty odors by customers.
Currently MIB+geosmin levels are below 10 ng/L in the canals, but levels are rapidly increasing in the reservoirs.
Saguaro Lake has 15 to 20 ng/L of MIB near the surface, although this is a bottom-release reservoir.

Cyclocitral also causes earthy-musty taste and odors and appears to be elevated this year compared with prior
years. The highest level is in the lower Arizona Canal at 22 ng/L. Cyclocitral can be removed by activated carbon.
Hold the date for our next WORKSHOP for our regional water quality project (September 17, 2010: 830am —
11am) - feel free to suggest topics you want to hear about.

What is in our drinking water — specifically how much wastewater from Las Vegas may be in CAP water. The
answer is ~1%, which represents a 100:1 dilution factor. This may include trace levels of contaminants of
emerging concern (CECs), including pharmaceuticals. Findings from CEC studies of pharmaceutical manufacturers
in cities and occurrence studies are summarized in newspaper articles in this newsletter.




Table 1a Summary of WTP Operations February 1, 2010
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Verde CAP Arizona Canal South Canal
River Canal
PAC Type and Dose | None | None Calgon None None Calgon 10
WPH 12 ppm
ppm
Copper Sulfate l1ppm | 0.4ppm | 0.3 ppm None None 0.5 ppm
active
copper (0.5
ppm total)
PreOxidation None | None none L1.5ppm None no
chlorine
Alum Dose 425 25ppm?* | 60 ppm 34 ppm 25 ppm 35 ppm*
Alkalinity 140 123 130/109 150 130 144
pH 7.0 7.6 6.6-6.8 6.8 7.1 6.8
Finished water DOC 2.3mglL 29 31mgll | 27mg/L | 3.7mg/L | 24 mglL 3.2 mg/L
DOC removal? ~4.5% 53% 42% | 31% 46% 23% 51% 29%
Average turbidity over | 3.9ntu | <1 ntu 8-20 ntu 13 ntu 8ntu 8.5 ntu
last 7 days

Notes from
operators

On AZ Canal: We still have a large amount of dead algae at the barscreen area, near the canal intake.

1 Ferric chloride instead of alum; plus ppm sulfuric acid; 2 Calculated based upon influent and

filtered water DOC (note that DOC and not TOC is used in this calculation); 3 Sample from finished
water includes a blend of surface and ground water sources sometimes
24" street WTP plans to switch to ferric chloride sometime in the spring of 2011




Table 1 - SRP/CAP OPERATIONS - Values in cfs, for June 28, 2010

System SRP CAP
Diversions
Arizona Canal 938 0
South Canal 687 0
Pumping 75 0
Total 1700 0

e SRP is releasing water from both Verde and Salt River Systems. Salt River
release from Saguaro Lake: 928 cfs; Verde River release from Bartlett Lake:
750 cfs.

e SRP reservoirs are 95% full.

CAP Operations of Lake Pleasant
Water is being released from Lake Pleasant into the CAP canal and mixing with water
being pumped from the Colorado River.

Flow from Colorado River: 1690 cfs (Hassayampa pump station)
Flow from Lake Pleasant into CAP canal: 1670 cfs
Lake Pleasant Capacity 88% full



Taste and Odor Data
MIB plus geosmin levels above 10 ng/L in finished water lead to noticeable earthy-musty

odors by customers. Currently MIB+geosmin levels are below 10 ng/L in the canals, but
levels are rapidly increasing in the reservoirs.

Table 2 - Water Treatment Plants — June 28, 2010

Sample Description MIB (ng/L) | Geosmin | Cyclocitral
(ng/L) (ng/L)
24" Street WTP Inlet <2.0 46 6.3
24" Street WTP Treated <20 <2.0 <2.0
Deer Valley Inlet <20 4.0 22.6
Deer Valley WTP Treated <20 3.6 7.7
Val Vista Inlet <2.0 <2.0 <2.0
Val Vista WTP Treated —East <2.0 <2.0 <2.0
Val Vista WTP Treated -West <2.0 <2.0 <2.0
Union Hills Inlet
Union Hills Treated
Tempe North Inlet <20 3.1 5.4
Tempe North Plant Treated <2.0 29 4.3
Tempe South WTP <20 <2.0 8.4
Tempe South Plant Treated <20 <2.0 <2.0
Greenway WTP Inlet <20 <20 2.9
Greenway WTP Treated <20 <2.0 2.9
Glendale WTP Inlet 20 4.1 21.7
Glendale WTP Treated <20 <2.0 2.2




Table 3 - Canal Sampling — June 28, 2010
System |Sample Description MIB (ng/L) | Geosmin | Cyclocitral
(ng/L) (ng/L)

CAP Waddell Canal <2.0 <2.0 4.2

Union Hills Inlet

CAP Canal at Cross-connect

Salt River @ Blue Pt Bridge <2.0 3.1 5.4

Verde River @ Beeline <2.0 2.6 10.0
AZ AZ Canal above CAP Cross-connect
Canal |AZ Canal below CAP Cross-connect <2.0 2.7 5.7

AZ Canal at Highway 87 <2.0 34 5.0

AZ Canal at Pima Rd. <2.0 2.3 7.2

AZ Canal at 56th St. <2.0 35 5.1

AZ Canal - Inlet to 24™ Street WTP <2.0 4.6 6.3

AZ Canal - Central Avenue <2.0 3.6 4.8

AZ Canal - Inlet to Deer Valley WTP 3.1 4.0 22.6

AZ Canal - Inlet to Glendale WTP 2.0 4.1 21.7
South  |South Canal below CAP Cross-connect <2.0 3.0 4.8
and South Canal at Val Vista WTP <2.0 <2.0 <2.0
Tempe |Head of the Tempe Canal <2.0 3.1 3.2
Canals | Tempe Canal - Inlet to Tempe's South Plant <2.0 <2.0 8.4
Table 4 - Reservoir Samples — June 29, 2010
Sample Description Location MIB Geosmin Cyclocitral

(ng/L) (ng/L) (ng/L)

Lake Pleasant Eplimnion
Lake Pleasant Hypolimnion
Verde River @ Beeline <2.0 2.6 10.0
Bartlett Reservoir Epilimnion 3.0 4.6 2.1
Bartlett Reservoir Epi-near dock 27 4.8 3
Bartlett Reservoir Hypolimnion <2.0 <2.0 <2.0
Salt River @ BluePt Bridge <2.0 3.1 5.4
Saguaro Lake Epilimnion 18.1 6.4 <2.0
Saguaro Lake Epi - Duplicate] 5 o 5.8 <20
Saguaro Lake Epi-near dock 18.9 59 23
Saguaro Lake Hypolimnion <2.0 3.3 <2.0

Saguaro Lake releases water from deep in the lake (i.e., hypolimnion). Algae that
produce T&O tend to live in the sunlight-impacted upper layers (epilimnion).




Organic Matter in Water Treatment Plants
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Sample Description DOC (mg/L) Uv254 SUVA TDN
(lfem) | (Limg-m)

24" Street WTP Inlet 491 0.120 2.45 0.26
24" Street WTP Treated 233 0.034 1.47 0.19
Deer Valley Inlet 4.90 0.120 2.44 0.31
Deer Valley WTP Treated 3.10 0.051 1.63 0.23
Val Vista Inlet 4.84 0.119 2.45 0.25
Val Vista WTP Treated —East 2.44 0.035 1.42 0.24
Val Vista WTP Treated -West 231 0.035 1.51 0.20
Union Hills Inlet

Union Hills Treated

Tempe North Inlet 4.95 0.121 2.45 0.34
Tempe North Plant Treated 2.89 0.047 1.62 0.55
Tempe South WTP 456 0.112 2.45 0.31
Tempe South Plant Treated 3.22 0.055 1.69 0.21
Greenway WTP Inlet 4.81 0.118 2.44 0.33
Greenway WTP Treated 3.69 0.035 0.96 0.29
Glendale WTP Inlet 4.93 0.122 2.47 0.30
Glendale WTP Treated 2.66 0.037 1.40 0.22

46

DOC = Dissolved organic carbon
UV254 = ultraviolet absorbance at 254 nm (an indicator of aromatic carbon content)
SUVA = UV254/DOC

TDN = Total dissolved nitrogen (mgN/L)

Union hills WTP was experiencing issues with their presedimentation basins and
samples were not collected.




Organics in Canals

Sample Description DOC (mg/L) uv254 SUVA
TDN
(1/cm) (L/mg-m)
Waddell Canal 3.50 0.068 1.93 0.71
Union Hills Inlet
CAP Canal at Cross-connect
Salt River @ Blue Pt Bridge 4.97 0.114 2.30 0.27
Verde River @ Beeline 4.44 0.134 0.33
AZ Canal above CAP Cross-connect
AZ Canal below CAP Cross-connect 4.79 0.120 2.50 0.31
AZ Canal at Highway 87 4.86 0.122 2.50 0.29
AZ Canal at Pima Rd.
AZ Canal at 56th St. 4.90 0.121 2.48 0.27
AZ Canal - Inket to 24" Street WTP 491 0.120 2.45 0.26
AZ Canal - Central Avenue 4.80 0.123 2.57 0.27
AZ Canal - Inlet to Deer Valley WTP 4.90 0.120 2.44 0.31
AZ Canal - Inlet to Glendale WTP 4.93 0.122 247 0.30
AZ Canal - Inlet to Greenway WTP 481 0.118 2.44 0.33
South Canal below CAP Cross-connect 4.87 0.120 2.47 0.33
South Canal at Val Vista WTP 4.84 0.119 2.45 0.25
Head of the Tempe Canal 4.80 0.118 2.46 0.28
Tempe Canal - Inlet to Tempe's South Plant 4.56 0.112 2.45 0.31
Chandler WTP — Inlet
Organics in Lakes
Sample Description Location
DOC uv254 SUVA DN
(mg/L) (1/cm) (L/mg-m)
Lake Pleasant - June 2010 Eplimnion 3.71 0.07 1.84 0.83
Lake Pleasant - June 2010 Hypolimnion 4.29 0.07 1.65 0.29
Verde River @ Beeline 4.44 0.13 3.02 0.33
Bartlett Reservoir Epilimnion 5.94 0.12 2.06 0.36
Bartlett Reservoir Hypolimnion 5.49 0.14 2.59 0.44
Salt River @ BluePt Bridge 4.97 0.11 2.30 0.27
Saguaro Lake Epilimnion 5.87 0.11 1.91 0.50
Saguaro Lake Epi - Duplicate 5.85 0.11 1.92 0.46
Saguaro Lake Hypolimnion 5.65 0.12 2.10 0.52
Verde River at Tangle May-10 1.41 0.03 2.47 0.28
Havasu May-10 2.78 0.04 1.36 0.59




How much wastewater is in our drinking water supplies
In Arizona?

CAP water comes from the Colorado River, after being released from Lake Mead. Lake

Mead receives water from the following sources:
Up-stream Colorado River  contributes

Muddy River contributes
Virgin River contributes
Las Vegas Wash contributes

97% of annual flow in Lake Mead
1 % of annual flow in Lake Mead
1 % of annual flow in Lake Mead
1 % of annual flow in Lake Mead

Las Vegas Wash is mostly wastewater (includes stormwater when it rains). So the
answer for the Colorado River is something greater than 1% (probably less than 3%),
because of other upstream sources (e.g., Durango, CO; Farmington, NM) also contribute
wastewater into tributaries of the Colorado River (e.g., Animas River, San Juan River).
So we can assume roughly a 100 to 1 dilution of treated effluent by natural river flows.
Therefore, the level of EDC/PPCPs at most would be 100 times lower than levels
observed in most treated wastewater effluents; this assumes no further degradation or

sorption (termed natural attenuation). A common

wastewater tracer is a pharmaceutical —
primidone — that occurs in treated effluents at
roughly 100 to 300 ng/L and does not undergo
natural attenuation removal. Therefore,
concentrations of 1 to 3 ng/L may be present in
our drinking water sources. This is below or at
the current detection/reporting levels of most
analytical methods.

The study referencing the % of wastewater in the
Colorado River was focused on evaluating
different approaches to characterize Organic
Carbon in the Lake Mead watershed: “This type
of analysis would be beneficial to utilities who
want to better understand and manage their
source waters, especially in the evaluation of
temporal variation within a watershed.”

2, Study area

Laks Mesd is the largest reserval by volume in the United
States, with 2 maxdmum capacity of 3867« 16" m™ [Labounty
and Burna, 2005) (Fig. 1). Laks Mesd is located between
Arizona mnd Mevads and serves as the main source of
drinking water for the Las Wegas metropolitan ares. The main
tributary flowing mto Lake Msad is the upper Colomdo
Fiver (UCR), which flows out of Laks Powell through the
Grand Canyon into Laks hMead and sccounts for 7% of the
flow. The flow of the UGCE is dominat=d by snowmelt
[Callier, 3007). The Muddy River (ME contributes 1% to the
overall flowr and is maostly fzd By groundwrater and limited
agricultural returns [Collisr, 2007, The Virgin River (WE) is
fed by snowmslt during the late winter and =arly spring
and contributes an additional 1% of the flow During the
surmmer, the WR iz fed by springs ®nd iz slso influenced
by wastessrater and agricaltural inputs [Colisr, 2007 The
Las Vegas Wash [INW) enters Lake Mead carrying 'waste-
water effluent, urban runoff and groundwrater, and contri-
but=s the final 1%. During the fims of this investigation
(#0015, the sveraps laks level was approadmatsly 347 m shove
sea level, around 25m below the maximum elevation of
Irim.
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Other sources of EDC/PPCPs may also exist. Below is a story on their release from
manufacturing facilities.

Should we be concerned about EDC/PPCPs in drinking water? A study from New York
city says NO. (see news item below).

http://www.usgs.gov/newsroom/article.asp?1D=2477

Manufacturing Facilities Release Pharmaceuticals to the Environment
Released: 6/4/2010 9:00:00 AM

Contact Information: Patrick Phillips X
U.S. Department of the Interior, U.S. Geological Survey ppone: 518-285-5667

Office of Communication
119 National Center

i)
Reston, VA 20192 Herb Buxton

Phone: 609-771-3944

Diane Noserale h;a
Phone: 703-648-4333

Editors: This scientific paper is published in Environmental Science and Technology. The paper, an
accompanying USGS data report, and related information are available online.

Pharmaceutical manufacturing facilities can be a significant source of pharmaceuticals to surface waters, according to
a new study by the U.S. Geological Survey (USGS) conducted in cooperation with the State of New York.

Outflow from two wastewater treatment plants in New York that receive more than 20 percent of their wastewater
from pharmaceutical facilities had concentrations of pharmaceuticals that were 10 to 1000 times higher than
outflows from 24 plants nationwide that do not receive wastewater from pharmaceutical manufacturers.

“This is the first study in the U.S. to identify pharmaceutical manufacturing facilities as a significant source of
pharmaceuticals to the environment," said Matthew C. Larsen, USGS Associate Director for Water. "The USGS is
working with water utilities to evaluate alternative water treatment technologies with the goal of reducing the release of
pharmaceuticals and other emerging contaminants to the environment.”

Maximum concentrations in outflows from the two wastewater treatment plants in New York were:

3,800 parts per hillion (ppb) of metaxalone (a muscle relaxant)

1,700 ppb of oxycodone (an opioid prescribed for pain relief)

Greater than 400 ppb of methadone (an opioid prescribed for pain relief and drug withdrawal)

160 ppb of butalbital (a barbiturate)

Greater than 40 ppb of phendimetrazine (a stimulant prescribed for obesity) and carisoprodol (a muscle
relaxant)

e 3.9 ppb diazepam (an anti-anxiety medication)

While pharmaceutical concentrations were significantly lower in receiving streams, measurable concentrations were
detected as far as 20 miles downstream.



By contrast, outflow from the wastewater treatment plants that do not receive wastewater from pharmaceutical
manufacturing facilities had concentrations that rarely exceeded one ppb.

“This study would not have been possible without the cooperation and support of the New York Department of
Environmental Conservation and wastewater treatment plants in New York and nationwide,” said USGS scientist
Patrick Phillips, who led the study. “We continue to work with the NYS DEC to monitor the quality of the outflows and
receiving streams.”

For this study, USGS scientists collected outflow samples periodically from 2004 to 2009 from three New York
wastewater treatment plants, two of which receive more than 20 percent of their wastewater from pharmaceutical
manufacturing facilities. USGS also collected samples from 2006-2009 from 23 selected wastewater treatment plants
across the nation that do not receive wastewater from pharmaceutical manufacturing facilities.

All of the samples were analyzed for seven pharmaceuticals, including opioids and muscle relaxants, representing
some of the most frequently prescribed medications in the U.S. Some pharmaceuticals studied have not previously
been included in environmental studies.

The pharmaceuticals investigated in this study were identified using a forensic approach that identified initially unknown
chemicals present in the wastewater treatment plant outflows at elevated levels. Although public records were not
available for all pharmaceuticals formulated at these sites, available data indicate that these seven pharmaceuticals
are manufactured at one or both of the New York facilities involved in the study. Additional pharmaceuticals were
identified in the outflow of these two wastewater treatment plants, and ongoing studies are documenting the levels at
which they occur in the environment.

This study is part of a long-term effort to determine the fate and effects of chemicals of emerging environmental
concern and to provide water-resource managers with objective information that assists in the development of effective
water management practices. More information can be found online.

http://www.nyc.gov/html/dep/html/press releases/10-55pr.shtml

DEP Study Shows No Risk from Pharmaceuticals and Personal Care Products in NYC
Drinking Water
Findings Confirm NYC Water is Safe and Healthy to Drink

Environmental Protection Commissioner Cas Holloway today announced that DEP has
concluded a study that indicates that the presence of pharmaceuticals and personal care
products in New York City's source waters pose no public health risks. The one-year pilot
program tested for the presence of pharmaceuticals and personal care products in New
York City's three upstate watersheds, finding only extremely minute quantities of these
compounds. The findings confirm that NYC Water remains safe and healthy for the 9
million New Yorkers who rely on it each day.

"The findings of this study confirm that pharmaceuticals and personal care products do
not pose a health risk in New York City's drinking water," said Commissioner Holloway.
"Our top priority is to ensure the quality of the drinking water that nine million New
Yorkers need every day, and we perform more than 500,000 tests each year to monitor
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water quality. Though there was never any indication that pharmaceuticals and personal
care products presented a health or quality risk to our water supply, we undertook this
study as part of our ongoing efforts to rigorously analyze all aspects of water quality.
Pharmaceuticals and personal care products are part of our daily lives, and the fact is
traces of these products are present in the environment. We want to be sure that the
presence of these products in our water supply did not rise to a level that impacts the
quality of drinking water, and that is what this study shows. DEP will continue our
rigorous and comprehensive monitoring every day, to ensure that we continue to
deliver the healthy, great tasting water that New Yorkers expect."

"Our drinking water continues to be the cleanest, healthiest option for quenching New
York City's thirst," said Dr. Thomas Farley, NYC Health Commissioner. "DEP's study
should reassure anyone concerned about the presence of pharmaceutical or personal-
care products in the water supply. The trace amounts documented in this study are far
too small to affect people's health. The Health Department and the DEP will continue to
work together to periodically monitor concentrations to ensure NYC tap water remains
safe."

"When | first held a hearing on pharmaceuticals in drinking water in April of 2008, | was
impressed at DEP's testimony which outlined the impressive and comprehensive testing
program that it was formulating. Now that DEP has tested for various compounds down
to the parts-per-trillion level and found nothing remarkable, water consumers can rest
assured that the New York City water supply is of the highest quality," said Councilman
James F. Gennaro, Chairman of the NYC Council's Committee on Environmental
Protection.

Throughout 2009, DEP conducted quarterly tests at three source water locations in the
Croton, Delaware, and Catskill watersheds to determine whether a target group of
pharmaceutical and personal care products could be detected at any level in New York
City's water supply. After collection, the samples were tested at two different
laboratories in each of the four rounds of sampling during the year. The samples were
tested for the presence of 78 compounds — including antibiotics, hormones,
prescription medications and endocrine disrupting compounds. Of the 78 compounds
tested, 16 pharmaceuticals and personal care products (PPCPs) were detected at least
once, and eight compounds were detected in three or more quarters of sampling. None
of the 16 detected PPCP compounds were found at a concentration that would present
a potential public health concern. In fact, all of the sixteen compounds identified were
found in concentrations in the low parts-per-trillion—1,000 times lower than the
minimum threshold for any of the target compounds that are regulated by the state or
federal government. The fact that a substance is detectable does not mean it is
harmful. For example, a person would have to drink 846,000 glasses of water in a single
day, approximately 90 years worth of drinking water, to get the dose contained in a
single over-the-counter tablet of ibuprofen.
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Pharmaceuticals have probably been present in water and the environment for as long
as humans have been using them. Drugs that are consumed are not entirely absorbed
and are excreted and passed into wastewater and surface water. Some pharmaceuticals
are easily broken down and processed by the human body or degrade quickly in the
environment, but others are not easily broken down and processed, so they enter
sewers or septic systems. Externally applied medications and cosmetics can end up in
the sewer as well, via showers and baths. Up until recently hospitals and other health
care facilities have often flushed out-of-date or excess drugs down toilets. DEP is
currently working with the state and our watershed partners to develop alternatives to
disposing of unneeded medications that do not pose a threat to the water supply.
Wastewater treatment plants are designed to remove solids, chemicals and
microorganisms but not at miniscule concentrations.

In recent years, the issue of pharmaceuticals and personal care products as drinking
water pollutants has received increasing attention. The pharmaceutical drugs of interest
comprise a large range of emerging drinking water contaminants including prescription
and over-the-counter drugs, antibiotics, tranquilizers, antidepressants, and other
organic chemicals which are not completely treated by wastewater treatment plants.

The one-year pilot testing program, initiated in January 2009, focused on
pharmaceuticals that have been detected in surface waters, groundwater and treated
water discharged from wastewater treatment plants in national and regional studies
conducted by the United States Geographical Survey and New York State Department of
Health. The cost of the testing was $81,000. The testing was developed as a pilot
because DEP needed to test new advanced and highly sensitive analytical methods to
determine whether it could reliably detect pharmaceutical and personal care product
compounds at very low levels of detection, as well as the need to use new sampling
methods to prevent cross-contamination of samples. The results of this pilot study will
be used to help assess the need for a continued program on emerging contaminants and
to develop a more targeted program for subsequent years, if necessary. A summary of
DEP's study can be found at 2009 Pharmaceutical and Personal Care Products (PPCP)
Report (PDF). Though the testing showed no evidence of risk, DEP will continue to
monitor pharmaceutical and personal care products throughout this year, and as
necessary beyond that.

The following 16 pharmaceuticals and personal care products were found in source
waters at least once: Acetaminophen, Butalbital, Caffeine, Carbamazepine, cis-
Testosterone, Cotinine, DEET, Diazepam, Estrone, Gemfibrozil, Ibuprofen, Lasalocid,
Nicotine, Paraxanthine, Progesterone, and Sulfamethoxazole. The amount detected in
each, measured in parts per trillion, was significantly lower than what is deemed to be
safe by derived drinking water guidelines, a compilation of studies and reports that
detail, in general, the maximum amount of a particular substance an individual can be
exposed to on a daily basis without causing harmful effects. One part per trillion is
equal to one drop of water in 26 Olympic-size swimming pools. The chart below
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indicates the number of eight-ounce glasses of water per day it takes to reach an
acceptable daily intake or get an effect from one of these compounds.

r(":{::c Drinking | #of8 oz
Detected (ng/L or Wa.ter . glasses of
Compound paris per fmieMs water/day to

trillion) ng/L) exceed DWG
&cetaminophen® [ 5 175,000 296,100
Butalbital 24 175,000,000 61,627,300
Caffeine 15 423.000,000| 238,572,000
Cathamazepitie 3 100,000 169 200
Cotititie ] 10,000 14,100
DEET#* 11 3,500,000 2,691 818
Diazepam 2.1 2,500 10,071
Estrone* 2.1 440 1,853
Gemfibrozil 19 600,000 2,671,579
Thuaprofen 4 400,000 246,000
Lasalocid® 3 HIA -
Micotitie 11 HIA -
Paraxanthine ] MIA -
Progesterone® 0.1 105,000 2,883,000
Sulfamethoxazole| 4.8 10,000 17, A25
ris-Testosterone 0.1 7,000 592,200

*detected sporadically in less than 50% of samples
NIA = No information available

Among the compounds that were tested for but not found were the following:
Bacitracin, Ciprofloxacin, Naproxen, Penicillin G, Penicillin V, Phenylphenol,
Testosterone, Triclosan, and Tylosin.



For most of these detected compounds, a person would have to drink thousands of
glasses of water a day to get one effective dose of the substance or to meet a toxicity
threshold. To get one dose of caffeine, or the amount contained in an 8-ounce cup of
coffee, a person would have to drink 238,572,000 glasses of water. The Institute of
Medicine advises that men consume roughly about 13 cups of total beverages a day and
women consume about 9 cups of total beverages a day.

There are no state or federal mandatory testing or reporting requirements for
pharmaceutical and personal care product compounds. New York State has generic
standards for principal organic contaminants and for any single unspecified organic
contaminant. The levels of PPCPs found in the New York City water supply were
generally 500-10,000 fold less than these standards respectively. DEP monitors its
drinking water for approximately 250 contaminants, approximately 100 of which are not
currently required by regulators. DEP performs more than 900 tests daily, 27,000
monthly, and 330,000 on an annual basis from up to 1,000 sampling locations
throughout New York City. This work is in addition to 230,000 tests performed in the
watershed. There are no established methodologies for routine testing for or removing
pharmaceuticals. Only very recently have advances in testing methods allowed
researchers to even detect these substances at such minute levels. Pharmaceuticals are
not regulated as a class of contaminants under the Safe Drinking Water Act, the
authorizing legislation for Federal drinking water standards.

To prevent pharmaceuticals and personal care products from entering water systems,
unused, unneeded, or expired prescription drugs and other medications should be
brought to a local pharmaceutical collection event for proper disposal or thrown in the
trash by following the instructions and additional information found at
www.dontflushyourdrugs.net.

DEP manages the City's water supply, providing more than 1 billion gallons of water
each day to more than 9 million residents, including 8 million in New York City, and
residents of Ulster, Orange, Putnam and Westchester counties. New York City's water is
delivered from a watershed that extends more than 125 miles from the City, and
comprises 19 reservoirs, and three controlled lakes. Approximately 7,000 miles of water
mains, tunnels and aqueducts bring water to homes and businesses throughout the five
boroughs, and 7,400 miles of sewer lines take wastewater to 14 in-City treatment
plants.

Related Links

Monitoring for Pharmaceutical and Personal Care Products (PPCPs)
2009 Pharmaceutical and Personal Care Products (PPCP) Report (PDF)
2009 Drinking Water Supply and Quality Report (PDF)
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New NWRI Study Finds Low Levels of
Pharmaceuticals and Other
Unregulated Chemical Compounds in
Water Supplies

NWRI released a final project repart today that evaluated the presence and fate of constituents of emerging cancern (CECs), such
as pesticides, pharmaceuticals, and components of personal care products, in three major drinking water sources for over 25-
million people in Southern California. The three water sources include the State Water Project, Colorado River, and Santa Ana
River.

The NWRI report, entitled “Source, Fate, and Transport of Endocrine Disruptors, Pharmaceuticals, and Personal Care Products in
Drinking Water Sources in California,” can be downloaded at www.nwrirusa.ora/CECs.htm. It was prepared by researchers at the
Metropolitan Water District of Southern California (MWD) and Crange County Water District (OCWD) who conducted a 2-year,
$200,000 study with the objective of better understanding the presence and impact of CECs in our water supplies at extremely low
levels.

“The detection of CECs at very low levels in our water supplies is an emerging issue,” said Jeff Mosher, NWRI Executive Director.
“This study provides us with a better understanding of the frequency and levels of occurrence of GECs in three major water
supplies serving Southern California. With this information, we can better assess any possible impacts from the presence of CECs
in our water supplies.”

“CECs" is aterm used to include a broad range of unregulated chemical components found at trace levels in many of our waters,
including surface water, drinking water, wastewater, and recycled water. They include the pharmaceuticals that people use to treat
illnesses and components of personal and househeld products, like shampoos, detergents, and pesticides. CECs enter our water
sources by flushing unused medications, using personal and household products, excreting unabsorbed medications into the
wastewater collection systems, and spills into water or wastewater collection systems.

The research team took water samples from the three water sources at 32 locations, ranging from upstream of the City of
Sacramento to down south in Qrange County, California, as well as from locations along the Colorado River in Arizona and
Nevada. Sampling took place between April 2008 and April 2009.

Altogether, out of the 49 CECs that were evaluated in this study, the research team detected 27 CECs in water samples from the
three water sources, while 22 were not detected in any of the sources.

The detected CECs were found at very low levels — levels that are millions of times smaller than a pharmaceutical dose. CEC
detections are reported in “nanograms per liter” (ng/L). A nanogram is one one-billionth of a gram, and nanegrams per liter are
equal to “parts per trillion” (ppt). For example, one ppt equates to one drop of water in 20 Olympic-sized swimming pools, or about
one second in 32,000 years.

The ability to detect CEGs at very low levels in water is a relatively new breakthrough in science. Itis so new, in fact, that the
analytical methods developed to detect CECs are not standard methods (that is, methods approved for regulatory purposes),
which means that the methaods may vary from laboratory to laboratory. All three laboratories that participated in the study used
analytical methods that were either previously published or slightly modified versions, and incorporated inter-laboratory
comparisons and extensive guality assurance/quality control protecols te ensure high-gquality data.

The study narrowed its focus to analyzing for the presence of 48 CECs, which were selected based on common occurrence, the
ability to either be reduced or to remain stable in the natural environment, and other criteria. An example of CECs that were
selected to be analyzed include flame retardants such as TCEP, detergent metabolites such as 4-n-Nonylphenaol, antibiotics such
as ciprofloxacin, anti-convulzants such as carbamazepine, hormones such as testosterone, and herbicides such as atrazine.

The sampling and analysis results included:
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