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Cover: Elgin Artis, caretaker at the Little River Dam and water
plant operator, measures the internal hydrostatic pressure of
the dam using a piezometer. Changes in these readings can
indicate changes below grade in the dam.
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WELCOME
The Department of Water
Management’s 300 plus
employees are committed to
making sure that your drinking
water is always ready for you.
You turn on the faucet in your kitchen or bathroom, and clean,
safe water comes flowing out. We have employees working
around the clock to make sure this never changes. As part of the
work we do for you, we’re pleased to present our annual Water
Quality Report. This brochure gives you detailed information
Laboratory analyst Michelle Dodson
collects tap water samples

about where your water comes from, the treatment processes
and the quality of the treated water.

The process of providing clean water for you and your family doesn’t just happen in our treatment plants. It
begins with making sure there is an adequate supply of water at our lakes and that we have the i nfrastructure
necessary to deliver treated water to your homes and businesses. On page 8, you’ll see how we’re working in
those two areas with a proposal on the table to draw more water from Jordan Lake and with our upcoming
Downtown Loop Waterline Replacement Project.
I encourage you to take some time to read through this report to see all the ways Durham’s Water
Management department is working for you. You can visit www.DurhamSavesWater.org for more
information, or follow us at www.facebook.com/DurhamSavesWater or www.twitter.com/DurhamWater.
Water Management staff are always delighted to host plant tours for citizens of all ages. Staff are also

Sincerely,

Don Greeley
Director, Department of Water Management
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available for presentations to civic groups so if you want to know what we’re doing, just give us call!

DURHAM WATER
SOURCES & TREATMENT

Little River Dam and Reservoir

Tap Water Compliance
History
We are pleased to report that the City of
Durham’s tap water had zero violations of
any water quality standards during 2013.
The substances detected were all below
the designated levels allowed by the
Environmental Protection Agency (EPA). The
City is required to test for more than 150
different compounds in the drinking water;
those listed in the tables in this report are just
a fraction of the total number of required and
voluntary analyses conducted each year.

that are the result of animal or human activity.
Source water may contain the following:
▶ m
 icrobial contaminants, such as viruses
and bacteria;
▶ i norganic contaminants, such as salts and
metals;
▶ p
 esticides and herbicides from agriculture
or urban run-off;
▶ o
 rganic chemicals from industrial processes
or run-off; and
▶ r adioactive contaminants that can be
naturally occurring.

Sources of Drinking W
 ater

To ensure that tap water is safe to drink,

The sources of drinking water — both tap

substances in your tap water we provide. The

and bottled — include rivers, lakes, streams,

Food and Drug Administration establishes

ponds, reservoirs, springs and wells. As water

limits for contaminants in bottled water to

travels over land or through the ground,

protect public health.

minerals and other materials are dissolved
naturally. Water can also pick up substances

the EPA regulates the amount of certain

Durham’s Drinking Water
Sources
Durham is fortunate to have two high quality
surface water sources. Lake Michie, built in
1926, was the City’s main water source until
the Little River Reservoir was constructed in
1988. Using recent modeling of the reservoirs,
which takes into account the extreme drought
conditions of 2007-08, the City has adjusted
the safe yield of the two lakes; with a 20
percent safety factor, the safe yield being used
for future planning purposes is 27.9 million
gallons of water per day (MGD).
For that reason, the full utilization of the
City’s additional water sources — Jordan
Lake and Teer Quarry — become a higher
priority. In 2002, the City of Durham obtained
an allocation of approximately 10 MGD from
Jordan Lake, another local high quality water
source. Currently, Durham accesses this
water on an as-needed basis via the Town of
Cary’s water system. With regional partners,
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Lab manager James Blake analyzes samples

Durham is exploring opportunities to build

City and C
 ounty. The oldest facility is

Phosphate (a corrosion inhibitor) and

an additional intake at Jordan Lake. The

the Williams Water Treatment Plant on

fluoride (for dental health) are then added.

City also obtained the Teer Quarry for use

Hillandale Road, which was built in 1917.

In the final step, chlorine and ammonia

as off-line water storage. Water stored in

It has been expanded and upgraded

are combined to form chloramines, which

the quarry was accessed for emergency

a number of times and has a current

serve as the distribution system’s residual

purposes during the drought of 2007-08.

capacity of 22 MGD. The Brown Water

disinfectant.

Permanent facilities to allow for filling the

Treatment Plant, on Infinity Road, was

quarry from a number of sources during

built in 1977 and has a current capacity of

normal conditions are currently in the

30 MGD.

its drinking water since 1957 to promote
dental health. Until recently, state

Both plants operate using optimized

regulations required a target concentration

Water may be transferred from the two

conventional water treatment processes.

of 1.0 mg/l for fluoride. However in 2010,

supply lakes to the City’s two treatment

The initial treatment step is coagulation,

the EPA — in conjunction with the Centers

plants by gravity flow, hydropower or

which involves the rapid mixing of caustic

for Disease Control — determined that

electric power. Terminal reservoirs at each

and ferric sulfate into the raw (untreated

dental health could still be maintained

water treatment plant hold about a two-

source) water. Next, the water flows into

with lower levels of fluoride. Based on

to-three day supply of water.

chambers where gentle mixing allows

this, N.C. regulators have allowed water

particles to stick together or flocculate. The

systems to decrease their fluoride target

How is Durham’s water
treated?

heavy floc particles that have formed then

levels to 0.7 mg/l. The City changed dosage

settle and are removed in sedimentation

levels for fluoride immediately upon

basins. Chlorine is added to the settled

receiving approval. Testimony from public

In 2013, Durham’s two drinking water

water as a disinfectant. The water then

health experts supports the continued

facilities provided 26.58 MGD of water to

flows through sand and anthracite filters

addition of fluoride to drinking water as an

approximately 262,725 people in Durham

to remove any remaining particles.

ongoing safeguard for dental health.
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design phase.

The City of Durham has added fluoride to

WATER QUALITY SUMMARY
The City of Durham (PWSID # 03-32-010) routinely monitors for over 150 contaminants in your drinking water according to Federal and State
laws. The table below lists all the drinking water contaminants that were detected during testing conducted from January 1 through December
31, 2013. The EPA or the State requires water providers to monitor for certain contaminants less than once per year because the concentrations
of these contaminants are not expected to vary significantly from year to year. Some of the data, while representative of water quality, is more
than one year old.
MAX. LEVEL
DETECTED & RANGE

VIOLATION
YES/NO

MAX. LEVEL
ALLOWED
(MCL)

IDEAL GOAL
(MCLG)

POTENTIAL SOURCE(S) OF
SUBSTANCE

Fluoride mg/L

0.72

No

4.0

4.0

Naturally occurring mineral; added
to promote dental health

Nitrate mg/L (as Nitrogen)

0.17

No

10.0

10.0

Runoff from fertilizer use; leaching
from septic tanks, sewage; erosion of
natural deposits

Turbidity NTU

0.08

(0.06 - 0.11)

No

TT

0.3

Soil runoff

Turbidity, % of monthly samples ≤ 0.3 NTU

100%

No

95%

100%

Soil runoff

Total Organic Carbon, mg/l (TOC) Results show

Average Removal 68%

No

NR

TT 50%
removal

Naturally present in the
environment

Alpha emitters, pCi/L (Samples collected &

None detected

No

15

0

Erosion of natural deposits

Beta/photon emitters, pCi/L (Samples collected &

None detected

No

50

0

Decay of natural and
man-made deposits

Copper, mg/L (EPA required triennial sampling

< 0.05

No

AL = 1.3

1.3

Corrosion of household
plumbing systems

Lead, mg/L (EPA required triennial sampling

<0.003

(90th percentile)

No

AL = 0.015

0

Corrosion of household
plumbing systems

Chloramines
mg/L (as Cl2)

2.1 RAA

No

MRDL

MRDLG
4.0

Water additive to control
microbes

Chlorine
mg/l

2.4

No

MRDL

MRDLG
4.0

Water additive to control
microbes

Total Coliform Bacteria
(as a percent)

0.5%
positive

No

< 5% positive

0%
positive

Naturally present in the
environment

Five Haloacetic Acids
(5HAA) µg/L

33.2- System average

No

60

0

By-product of drinking water
disinfection

Total Trihalomethanes
(TTHM) µg/L

44.9- System average

No

80

0

By-product of drinking water
disinfection

Sodium
mg/L

31.3

No

NR

20
DWEL

Naturally occurring element in
soil and water

Sulfate
mg/L

48

No

NR

250

Naturally occurring mineral
in soil

SUBSTANCE AND UNIT OF MEASUREMENT
REGULATED AT THE TREATMENT PLANTS

the range of TOC in both source and treated water.
Durham’s processes remove more than the required 50%.

analyzed February 2008)

analyzed February 2008)

(0.68 - 0.75)

(< 0.10 – 0.33)

Source 7.88 (5.75 –11.31)
Treated 2.53 (1.83 – 3.36)

no range

no range

REGULATED AT THE CUSTOMER’S TAP
conducted in July thru Sept, 2013)

conducted in July thru Sept, 2013)

(90th percentile)

REGULATED IN THE DISTRIBUTION SYSTEM
Running Annual Average

(23 – 46)

(31 – 59)

4.0

4.0

REGULATED IN THE DISTRIBUTION SYSTEM
(22.9 – 38.9)

(37 – 60)

ELEMENTS OF INTEREST
Substance,
unit of measurement

Annual
Average

pH, standard units (range)

7.4 – 7.7

Alkalinity, mg/L

26

Calcium, mg/L

5.7

Chloride, mg/L

10.3

Conductivity, micromhos/cm

214

Hardness – Calculated, mg/L

24

Hardness – EDTA , mg/L

25

Orthophosphate, mg/L (as phosphorus)

0.67

Potassium, mg/L

2.5

Total Solids, mg/L

130

Zinc, mg/L

0.66

WATER USE EDUCATION
PROGRAMS
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KEY TO ABBREVIATIONS IN TABLE
mg/L milligrams per liter, or parts per million
MCL Maximum Contaminant Level; the highest level
of a contaminant that is allowed in drinking water
MCLG Maximum Contaminant Level Goal; the level of
a contaminant in drinking water below which there is
no known or expected risk to health
MRDL Maximum Residual Disinfectant Level; the
highest level of a disinfectant allowed in drinking
water

AL Action Level; the concentration of a contaminant,
which if exceeded, triggers treatment or other
requirements that a water system must follow.
Action Levels are reported at the 90th percentile for
homes at greatest risk
TT Treatment Technique; a required process
intended to reduce the level of a contaminant in
drinking water
ug/L micrograms per liter, or parts per billion
pCi/L Picocuries per liter; a measure of the
radioactivity in water
NTU Nephelometric Turbidity Units; measures the
clarity or cloudiness in water
N/A Not Applicable
NR Not Regulated
< Less Than
DWEL North Carolina guidance Drinking Water
Equivalent Level
Special Note: MCLs are set at very stringent levels.
To understand the possible health effects described
for many regulated constituents, a person would
have to drink 2 liters of water every day at the MCL
level for a lifetime to have a one-in-a-million chance
of having a potentially adverse health effect.

Students measure a “leak” using a drip gauge

Our outreach / education staff
communicated the value of every
drop to approximately 4,000
children and adults in Durham
during 2013 through:
▶ P
 articipating in activities and events at 13 different Durham area schools and
universities
▶ E
 xhibiting at community events such as Durham’s Earth Day Festival and
CenterFest
▶ Sponsoring an annual water conservation themed poster contest
▶ Conducting workshops during National Fix a Leak Week
▶ Scheduling tours of water treatment facilities
Read more about other educational resources on page 11.
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MRDLG Maximum Residual Disinfectant Level Goal;
the level of a drinking water disinfectant below which
there is no known or expected risk to health

WATER SYSTEM
IMPROVEMENT PROJECTS
Each year the Department of Water Management invests millions

Water Meter Upgrades project. You can also follow us on Facebook at

of dollars in the City’s infrastructure as a part of the annual Capital

www.Facebook.com/DurhamSavesWater or on Twitter at www.Twitter.

Improvement Program (CIP). Water system and facility rehabilitation

com/DurhamWater for the latest project updates.

and upgrades make up between 40 and 50 percent of the
department’s overall funding requests. CIP and operational costs are
supported by water and sewer rates. Projects of this size and scope
generally take several years to complete as they move from design

Increased Future Supply
In the wake of the 2007-08 drought, the Department of Water

through permitting and construction to completion.

Management is proactively planning to ensure an adequate water

Angier Elevated Storage Tank

gallon per day (MGD) allocation of water from Jordan Lake in 2002.

Elevated storage tanks are among the ways water is stored once it’s

Carolina Department of Environmental and Natural Resources.

treated and disinfected. The 3-million-gallon Angier Avenue elevated
storage tank was completed and placed on line in the fall of 2013. It’s
been 20 years since the City built the last water tank on Ellis Road. The
addition of the Angier tank helps ensure consistent water pressure and
provides an increase in fire suppression capacity in its service area.

supply is available for future needs. The City obtained a 10 million
The City plans to request an additional 6.5 MGD from the North

Durham only uses water from Jordan Lake as needed. The Town of
Cary treats and sells the water to Durham, but long-term plans are to
build a new intake at Jordan Lake with potential partners, Chatham
County, Pittsboro and Orange Water and Sewer Authority.

Downtown Loop Waterline Replacement
Project

Special Interest Information

The City is embarking on a major project to replace deteriorating

Drinking water, including bottled water, may

1930s-era water lines in downtown Durham beginning in September

reasonably be expected to contain at least small

2014. Replacing the lines will improve service delivery. The project

amounts of some contaminants. The presence of

is anticipated to last about 18 months, throughout which time 2.3

contaminants does not necessarily indicate that the

miles of water line will be replaced and 25 water meter boxes will be

water poses a health risk. More information about

upgraded. The project will cost an estimated $6-8 million and will be

contaminants and potential health effects can be

paid for by previously authorized CIP funds.

obtained by calling the EPA’s Safe Drinking Water

While the work will take place on public property, there will be

Hotline at (800) 426-4791.

changes in traffic patterns, detours, and temporary limited access

Some people may be more vulnerable to contaminants

to some properties as well as planned water service disruptions.
Potential noise impacts throughout the area during construction
should also be expected.

in drinking water than the general population.
Immuno-compromised persons such as persons with
cancer undergoing chemotherapy, persons who have

As part of an agreement between the City and NCDOT, the entire

undergone organ transplants, people with HIV/AIDS

width of Morgan Street and Great Jones Street will be resurfaced

or other immune system disorders, some elderly, and

following completion of the waterline installation. The NCDOT has a

infants can be particularly at risk from infections.

separate project to resurface Ramseur Street in the same timeframe.

These people should seek advice about drinking water

Scheduling the resurfacing projects during this time will minimize

from their health care providers. EPA/CDC guidelines

construction-related impacts in the area.

on appropriate means to lessen the risk of infection by

The Department of Water Management will provide ongoing updates

Cryptosporidium and other microbial organisms are

through public meetings, door-hangers, postcards, signage and social
media alerts. Visit www.DurhamOperationGreenLight.org for more
information about the Downtown Loop Water Main Replacement and

available from the Safe Drinking Water Hotline at
(800) 426-4791.

Cryptosporidium (Crypto) is a microbial parasite
that comes from animal wastes and occurs naturally
in rivers and lakes throughout the United States.
Controlling and minimizing development and animal
activities in our watershed reduces the occurrence of
Crypto in source water. This microscopic organism is
typically effectively removed by the water treatment

UCMR3 Addition to 2013 CCR Report
All number units are (ug/L)
The third Unregulated Contaminant Rule (UCMR3) requires
collection of occurrence data for contaminants suspected to
be present in drinking water but that do not have health-based
standards set under the Safe Drinking Water Act (SDWA).
BROWN PLANT
Analyte

January

April

July

October

Strontium

46

48

44

44

can cause fever, diarrhea, and other gastrointestinal

Chlorate

160

64

260

96

symptoms. Durham monitored source water for Crypto

Chromium (Total)

< 0.2

< 0.2

< 0.2

< 0.2

as a part of the Information Collection Rule in the late

Vanadium

< 0.2

< 0.2

< 0.2

< 0.2

1990s and began monthly monitoring in fall 2006 as

Chromium-6

< 0.03

< 0.03

0.034

0.032

January

April

July

October

Strontium

45

52

42

44

Chlorate

80

130

260

110

Chromium (Total)

< 0.2

0.26

(Aug) < 0.2

< 0.2

Vanadium

< 0.2

0.23

< 0.2

< 0.2

Chromium-6

< 0.03

< 0.03

0.037

0.036

DISTRIBUTION BECKMANN TECH
Analyte
January
April

July

October

process combination of filtration, sedimentation
and disinfection. However, when ingested, Crypto

a part of the Long Term Two Enhanced Surface Water
Treatment Rule (LT2SWTR). Crypto has not been
detected in any monitoring events to date; long term,
the results of monitoring will determine whether or not
additional treatment will be necessary.

Lead and Drinking Water
If present, elevated levels of lead can cause serious
health problems, especially for pregnant women and
young children. Lead in drinking water is primarily
from materials and components associated with
service lines and home plumbing. The Department of
Water Management is responsible for providing high
quality drinking water, but cannot control the variety
of materials used in plumbing components. When
your water has been sitting for several hours, you can
minimize the potential for lead exposure by flushing

WILLIAMS PLANT
Analyte

Strontium

46

55

41

44

Chlorate

160

66

(Aug) 320

99

Chromium (Total)

< 0.2

< 0.2

< 0.2

< 0.2

Vanadium

< 0.2

< 0.2

< 0.2

< 0.2

Chromium-6

< 0.03

< 0.03

(Aug) < 0.03

0.048

April

July

October

DISTRIBUTION USEPA
Analyte
January

your tap for 30 seconds to two minutes before using

Strontium

50

55

42

45

water for drinking or cooking. If you are concerned

Chlorate

150

100

300

80

about lead in your water, you may wish to have your

Chromium (Total)

< 0.2

< 0.2

< 0.2

< 0.2

water tested. Information on lead in drinking water,

Vanadium

< 0.2

< 0.2

< 0.2

< 0.2

testing methods, and steps you can take to minimize

Chromium-6

< 0.03

< 0.03

0.037

0.042

exposure is available on the EPA’s website at www.
epa.gov/safewater/lead, the Safe Drinking Water
Hotline or at or the City’s website at www.durhamnc.
gov/departments/ wm/lead.cfm. The City conducted
its required triennial Lead and Copper testing in the
summer of 2013. Results of this sampling are included
in this year’s annual water quality report.
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▶ C
 hlorate health refence level 210 ug/L. Sources of Chlorate is the generation of hypochlorite and/or decoposition of hypochlorite. Shown to have
adverse effects on thyroid in animal studies.

▶ N
 o MCL for Chlorate
▶ T otal Chromium MCL 100 ug/L
▶ N
 o federal regulation for Hexavalent Chromium
▶ N
 o federal regulation for Strontium
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What is Cryptosporidium?

SOURCE WATER ASSESSMENT
PROGRAM RESULTS
The NC Department of Environment and Natural Resources

The final susceptibility rating for Durham’s water sources was

(DENR), Public Water Supply Section (PWSS) administers the

determined by combining the contaminant rating and the

State’s Source Water Assessment Program (SWAP). As such,

inherent vulnerability rating. The Contaminant Rating is based

they conduct periodic assessments of all drinking water sources

on the number and locations of PCSs within the assessment area.

across North Carolina. The purpose of the assessments is to

Inherent Vulnerability rating refers to the geologic characteristics

determine the susceptibility of each drinking water source (well

or existing conditions of the surface water sources and other

or surface water intake) to potential contaminant sources (PCS).

aspects of the watershed such as watershed classification and

PCSs include activities such as animal operations, septage

development activities. A susceptibility rating of “higher” does

disposal sites, old landfill sites and underground storage tanks

not imply a poor water quality — only the systems’ potential to

that are located in Durham, Person and Orange counties — the

become contaminated by identified PCSs in the assessment area.

watersheds of Lake Michie and Little River.

The assessment findings are summarized in the table below.

SWAP Results Summary for Durham
Report updated February 22, 2010
SOURCE NAME

INHERENT VULNERABILITY
RATING

CONTAMINANT RATING

SUSCEPTIBILITY RATING

Lake Michie

Lower

Higher

Moderate

Little River Reservoir

Moderate

Higher

Higher

For the full report, visit www.deh.enr.state.nc.us/pws/swap. To obtain a printed copy of the SWAP report, please mail a written request to:
Source Water Assessment Program – Report Request, 1634 Mail Service Center, Raleigh NC 27699-1634, or emailing a request to swap@ncmail.
net. Please indicate the system name (City of Durham), PWSID (03-32-010), and provide your name, mailing address and phone number. If you
have any q
 uestions about the SWAP report, please contact DENR’s Source Water Assessment staff by phone at 919-715-2633.
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WATER CONSERVATION
AND EFFICIENCY
Educational Resources
The department has an ongoing public education and outreach
program that covers a wide variety of topics, from conservation
and water efficiency to water quality to careers in the field. The
program seeks to provide the community with important and

Money and Water Saving Makeovers
with WaterSense®
Bathroom makeovers with new fixtures, or retrofitting your
current fixtures, can be fairly inexpensive but can bring you great
rewards in the form of water and money savings. By replacing

timely tips and information about drinking water and to help

your current 1.6 gpf. or greater toilet with a WaterSense® high

remind customers that water is a vital and valuable resource

efficiency toilet (HET), and by either replacing or retrofitting your

that we all must preserve and protect. Staff can provide

other water-wasting bathroom fixtures, you can significantly

educational resources to students and teachers, including
making presentations or bringing water-themed activities to area
schools. Staff participates in various city-wide events throughout
the year such as the Durham Earth Day Festival and Centerfest,
as well as at smaller events where staff attendance and

reduce your water consumption per person in your household
by up to 51 percent in each bathroom that you makeover or
retrofit. To help you with your makeover or retrofit project, the
City of Durham continues to offer toilet rebates of $100 for each
existing toilet that is replaced with a WaterSense® HET. As an

participation has been requested. For a real close-up learning
experience, tours of our water treatment facilities are available
year-round for student and civic groups or even for small groups
of interested individuals.

incentive to retrofit your current fixtures, the Department of
Water Management is offering Save Water Kits for only $3 each
at Cashiering in City Hall. These kits contain WaterSense® rated
faucet aerators and a showerhead, all designed to reduce water
waste. Retrofit or give your bathroom a makeover soon and start
conserving water and start putting money back into your pocket.

60
Total Usage Per Person (Pre-Retrofit)
Total Usage Per Person (Post-Retrofit)

51.60

50

40

30
25.15

25.0
20

18.35
15.0

10

8.25
6.4
3.75

0
FAUCET
COMPARISON

SHOWER
COMPARISON

TOILET
COMPARISON

TOTAL USAGE
PER PERSON

FAUCET COMPARISON INFORMATION
(Pre-Retrofit) Usage was calculated
using a typical 2.2 gpm. aerator and using
the faucet 5 times per day for .75 minutes
per use. (Post-Retrofit) Usage was
calculated using a 1.0 gpm. WaterSense®
rated aerator and using the faucet 5 times
per day for .75 minutes per use.
SHOWERHEAD COMPARISON
INFORMATION
(Pre-Retrofit) Usage was calculated
using a typical 2.5 gpm. showerhead
once per person per day for 10 minutes (5
minutes recommended). (Post-Retrofit)
Usage was calculated using a 1.5 gpm.
WaterSense® rated showerhead once per
person per day for 10 minutes (5 minutes
recommended).
TOILET COMPARISON INFORMATION
(Pre-Retrofit) Usage was calculated
based upon an industry standard of 5
flushes per day per person at a Durham
gpf. average of 3.67. (Post-Retrofit)
Usage was calculated based upon an
industry standard of 5 flushes per day per
person using a WaterSense® rated HET
that averages 1.28 gpf. or less.
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Water Savings from a WaterSense® Bathroom Retrofit

Pictured: Elgin Artis looks downstream on the Little River

Community Participation
Do you have an interest in how decisions regarding Durham’s water

prior to each regular Council meeting. Work sessions are held at 1

system or other City issues are made? The public is welcome to attend

p.m. in the Council’s Committee Room on the second floor of City Hall.

regularly scheduled meetings of Durham’s City Council. Council

Council meetings are held at City Hall in the Council Chambers on

meetings are held the first and third Monday of each month at 7 p.m.

the first floor. Check the City’s Web site to confirm meetings at www.

City C
 ouncil members also have regular work sessions to prepare for

durhamnc.gov. City Hall is located in downtown Durham at 101 City

Council meetings. These sessions occur on Thursdays — two weeks

Hall Plaza.

Notice Under the Americans with Disabilities Act
Persons who require assistance should call 919-560-4197, TTY 919-560-1200, or email ADA@DurhamNC.gov no later than 48 hours before the event.

