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WHATCANWEDOFORYOU?
Nittany Engineering & Associates, LLC (NEA) is a consulting engineering firm located in Centre Hall, Pennsylvania. For the
past two decades, we have selected the most appropriate technologies to meet our project goals. Weunderstand the
competitive environment of our industry and the budget constraints of our clients. In order to meet the goals of our
customers, we commit appropriate resources to every project and have created an efficient͕ yet flexible͕ company
structure that allows us to operate with low overhead. After the strategic goals for a project are determined, our team of
experienced professionals attacks those objectives by combining traditional design experience with the latest state-ofthe-art technology.
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In water supply and treatment, we have completeĚĂ
Ŷumber of projects including feasibility studies, system
modeling and design, construction management of several
projects including new water wells, treatment facilities
including filtration plants, water storage tanks, pumping
stations and water distribution systems. We have
performed a number of Pilot Studies for
innovative/alternative water treatment systems such as
slow sand filtration; cartridge filtration, membrane and
diatomatous earth filtration. We have also developed
metering programs for municipalities and helped formulate
billing systems. We are constantly looking for innovative
ways to provide quality, low cost equipment to rural and
non-rural municipalities needing to upgrade their water
system. We also provide system mapping and modeling of
distribution systems to aid the Owner in operations,
expansions and troubleshooting.

NITTANYENGINEERING&ASSOCIATES,LLC
Phone: (814) 364-2262 Fax: (814) 364-226

WASTEWATER

In wastewater treatment and collection we have also
successfully designed and managed many projects. We have
performed feasibility studies, hydraulic evaluations, Act 537
planning, complete design services, construction
management, startup and operations services. We provide
full service in preparing annual Chapter 94 reports and filing
monthly electronic Discharge Monitoring Reports. We have
designed sequencing batch reactor plants, extended aeration
plants, membrane biological reactors, aerated lagoon plants,
oxidation ditches and aerobic digestion systems. In the
sewer collection and conveyance systems we have designed
pressure sewers, pump stations, grinder pumps, gravity
collection sewer systems and vacuum sewer collection
systems. We have designed plants and/or retrofitted plants
to meet the Chesapeake Bay Biological Nutrient Removal
requirements. We have designed industrial treatment and
pre-treatment facilities to effectively treat brine fluids from
the gas and oil industry. We recently have worked with some
of our clients on Nutrient Trading and Credits.

2836 Earlystown Road, Suite 1, Centre Hall, PA 16828
www.nittanyengineering.com
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Training | Column
Regulation Check
By Wendy Malehorn

A regulation is a tool used to achieve social, political, environmental and economic outcomes that would otherwise not
be achieved. A regulation is typically used when current and emerging problems are solved through a shared approach.
Government agencies use a collective approach and are responsible for implementing and regulating policies.
After recent water contamination events in Flint, Michigan, Washington, D.C. and Durham, North Carolina there is some
skepticism that the myriad of government regulations have/have not been successful in addressing many of our drinking
water problems. A quiz highlighting drinking water regulations may demonstrate that our current rules are not failing;
instead the regulations we must follow exhibit that our industry has been working very hard to improve water quality and
service.
1. Which of the following violations pose immediate
health effects and therefore require a public notice
written within 24 hours:

4. Which of the following is a Tier 2 MCL Violation:
a. Iron

a. Tier 1 Violation

b. Nitrate

b. Tier 2 Violation

c. Manganese

c. Tier 3 Violation

d. Both A and C

d. All the above
2. Which of the following most accurately describes
a decision which maintains or changes the quality
or quantity of water in a system that may affect the
public health or the environment:

5. Major provisions of the Groundwater Rule require
community groundwater systems to maintain at
each groundwater entry point a minimum chlorine
residual not less than _____ or its equivalent to
provide _____ treatment (99.99% removal and/or
inactivation) of viruses as approved by DEP.

a. Chemical Feed Modulation

a. 0.40 mg/L, 4-log

b. Process Control Decision

b. 0.30 mg/L, 4-log

c. Rate of Flow Change

c. 0.40 mg/L, 3-log

d. None of the above

d. 0.30 mg/L, 3-log

3. If a sample tests positive for total coliforms, the
system must analyze the sample for E. Coli and
collect a set of repeat samples within 24 hours. A
system is in violation if:
a. Any sample is E. Coli coliform positive
and at least one check sample is total
coliform positive.
b. If the E. Coli test is not done as a followup analysis to the original total coliform
positive sample, the check is considered
positive.
c. Neither A or B
d. Both A and B

6. The MCLG for lead is ______, the action level
requiring treatment is______.
a. 0.015 ppm, 0 ppm
b. 0 ppm, 0.015 ppm
c. 0.15 ppm, 0 ppm
d. 0 ppm, 0.15 ppm
7. The MCLG for copper is______, the action level
requiring treatment is______.
a. 1.3 ppm, 1.3 ppm
b. 1.0 ppm, 1.3 ppm
c. 1.3 ppm, 1.0 ppm
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d. 0 ppm, 1.3 ppm

Column | Training
8. Lead and copper samples are:
a. Taken just before homeowners go to
bed
b. Taken just before breakfast
c. First draw after 6 hours of standing
d. All the above
9. The Long Term I Enhanced Surface Water Rule
requires:
a. ≤ 0.5 NTU’s in at least 95 % of
measurements taken each month
b. Maximum turbidity level of 1 NTU
c. Combined filter effluent performed
every 5 hours
d. Individual filter effluents performed
continuously (recorded every 45 minutes)
10. The regulated maximum residual disinfectant
level is __________ for both chlorine and
chloramine.
a. 0.4 mg/L
b. 1.4 mg/L
c. 4.0 mg/L
d. 40 mg/L
11. The MCL for Nitrate is:
a. 1 mg/L
b. 5 mg/L
c. 10 mg/L
d. 15 mg/L
12. PA has a self-monitoring program; as such, who is
responsible for ensuring compliance of drinking
water sampling?
a. EPA
b. DEP
c. Water Suppliers

DepositPhoto

13. Routine monitoring for secondary contaminants:
a. Is required during sampling of a new
source, otherwise is not required
b. Is not required during sampling of a new
source, otherwise is not required
c. Is required during sampling of a new
source, quarterly requirements for all
systems
d. Is not required during sampling of a new
source, quarterly requirements for all
systems
14. The difference between a Tier 1 and Tier 2
violation is:
a. Tier 1 violations potentially impose
direct and adverse health effects; Tier 2
violations do not pose a direct threat to
public health.
b. Tier 1 violations require public
notification; Tier 2 do not require public
notification
c. Tier 1 violations are chronic; Tier 2
violations are acute
d. Tier 1 violations have legal consequences;
Tier 2 violations do not.

d. County Government

Continued on page 5
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100% Employee Owned

Value Added Distributor of:
Water Metering Products
Water Infrastructure Products
Stormwater Products
Environmental–Erosion/
Stabilization Products

5
6

1
4

3
2

1

Selinsgrove
570.374.1157

2

Chambersburg
717.264.8445

3

Ephrata
717.738.0389

4

Ebensburg
814.471.1980

5

Oakdale
724.695.2255

6

Stoneboro
724.376.4525

Continued from page 3

15. This rule required all surface waters or ground
waters under the influence of surface waters to
provide filtration and/or disinfection of the source
to meet 3 log removal or inactivation of Giardia
lamblia cysts and 4 log removal or inactivation of
enteric viruses:
a. Surface Water Treatment Rule
b. Ground Water Rule
c. Filtration Rule
d. Total Coliform Rule

Column | Training

“Plans to protect air and water, wilderness
and wildlife are in fact plans to protect man.”
-Stewart Udall
Since 1975, EPA has developed 18 major drinking water
regulations addressing 91 different contaminants. Most
states are authorized (given primacy) to enforce EPA
rules when they adopt regulations no less stringent than
the federal versions. However, the all-encompassing task
of how to provide safe drinking water for generations to
come is complicated. Some of the considerations include
treatment, source water quality, cost, sensitive populations,
unserved populations, and small systems. There are no
simple answers. No easy tasks. None the less, the will
to provide safe drinking water can be overshadowed
by the cost. However, a reliable supply of safe drinking
water is not negotiable. Regulations are procedures which
protect our precious water supplies; quite simply, we need
regulations.

Answers can be found on page 60

Water • Wastewater • Municipal

412.494.0510

www.klhengineers.com
Fall 2016
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TRAINING SCHEDULE
Schedule is Subject to Change
Contact W/WW/
Hours
Both

Date

Course

10/6/16

#2361: ABCs of Distribution System Maintenance

6.5

10/11/16

#3019 / 6056: Activated Sludge Settleability Problems
and Loss of Solids / Troubleshooting the Activated
Sludge Process with a Microscope

10/18/16

NonMember Member

County

Instructor

Both

Mercer

R. Yanora

$165

$200

6

WW

Dauphin

M. Gerardi

$190

$225

#2967: Storage, Transmission, and Distribution

6

W

York

J. Jordan

$85

$120

10/18/16

#1752: Water Disinfection

6

Both

Clearfield

M. Gregory

$85

$120

10/18/16

#6971: OSHA Class II Asbestos Training

6.5

Both

Lycoming

G. Morsch

$295

$345

10/18/16

#2897: Capacity, Management, Operations, and
Maintenance (CMOM) and Asset Management
Training

6

Both

Monroe

T. Goehring

$85

$120

10/18/16

#7199: Preventing a Major Event at Water or
Wastewater Systems through Good Operational
Practices

6

Both

Washington

M. Harrington

$115

$150

10/19/16

#7200: Screening Water and Wastewater for Safety,
Security, and Toxicity

6

Both

Washington

M. Harrington

$115

$150

10/19/16

#2199: Distribution I

6.5

W

Beaver

D. Muzzy

$85

$120

10/19/16

#2952: Securing Drinking Water and Wastewater
Treatment Facilities

5

Both

Venango

C. Shutt

$100

$135

10/19/16

#441: Customer Service/Public Relations for Small
Systems

6

Both

Fayette

R. Montgomery

$85

$120

10/20/16

#2967: Storage, Transmission, and Distribution

6

W

Schuylkill

J. Jordan

$85

$120

10/20/16

#6194: Math Tune-up and Review

6

Both

Snyder

W. Malehorn

$85

$120

10/20/16

#1470: Basic Chemical Feed Math and Hydraulics

6

Both

Mercer

G. Cowles

$85

$120

10/25/16

#3019 / 6056: Activated Sludge Settleability Problems
and Loss of Solids / Troubleshooting the Activated
Sludge Process with a Microscope

6

WW

Erie

M. Gerardi

$190

$225

10/25/16

#1752: Water Disinfection

6

Both

Armstrong

M. Gregory

$85

$120

10/25/16

#2897: Capacity, Management, Operations, &
Maintenance (CMOM) and Asset Management
Training

6

Both

Indiana

T. Goehring

$85

$120

10/25/16

#2952: Securing Drinking Water and Wastewater
Treatment Facilities

5

Both

Montgomery

C. Shutt

$100

$135

10/26/16

#2199: Distribution I

6.5

W

Centre

D. Muzzy

$85

$120

10/26/16

#441: Customer Service/Public Relations for Small
Systems

6

Both

Adams

R. Montgomery

$85

$120

10/27/16

#6194: Math Tune-up and Review

6

Both

Luzerne

W. Malehorn

$85

$120

10/27/16

#1470: Basic Chemical Feed Math and Hydraulics

6

Both

Westmoreland

G. Cowles

$85

$120

Register for classes at: WWW.PRWA.COM/STORE
Classes are regularly updated on our website. Check here for the most up-to-date schedule!
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Search: PaRuralWater to stay up to
date on all classes & events!
Contact W/WW/
Hours
Both

Date

Course

11/1/16

#1752: Water Disinfection

6

11/8/16

#3019 / 6056 Activated Sludge Settleability Problems
and Loss of Solids / Troubleshooting the Activated
Sludge Process with a Microscope

11/9/16

NonMember Member

County

Instructor

Both

Mercer

M. Gregory

$85

$120

6

WW

Montgomery

M. Gerardi

$190

$225

#2897: Capacity, Management, Operations, and
Maintenance (CMOM) and Asset Management
Training

6

Both

Washington

T. Goehring

$85

$120

11/9/16

#2199: Distribution I

6.5

W

Venango

D. Muzzy

$85

$120

11/9/16

#6194: Math Tune-up and Review

6

Both

Clarion

W. Malehorn

$85

$120

11/9/16

#2952: Securing Drinking Water and Wastewater
Treatment Facilities

5

Both

Bedford

C. Shutt

$100

$135

11/10/16

#1752: Water Disinfection

6

Both

Warren

M. Gregory

$85

$120

11/10/16

#441: Customer Service/Public Relations for Small
Systems

6

Both

Cambria

R. Montgomery

$85

$120

11/10/16

#1470: Basic Chemical Feed Math and Hydraulics

6

Both

Centre

G. Cowles

$85

$120

11/15/16

#3019 / 6056: Activated Sludge Settleability Problems
and Loss of Solids / Troubleshooting the Activated
Sludge Process with a Microscope

6

WW

Adams

M. Gerardi

$190

$225

11/15/16

#2967: Storage, Transmission, and Distribution

6

W

Fayette

J. Jordan

$85

$120

11/15/16

#2199: Distribution I

6.5

W

Montgomery

D. Muzzy

$85

$120

11/16/16

#2897: Capacity, Management, Operations, and
Maintenance (CMOM) and Asset Management
Training

6

Both

Dauphin

T. Goehring

$85

$120

11/16/16

#6194: Math Tune-up and Review

6

Both

Westmoreland

W. Malehorn

$85

$120

11/17/16

#1470: Basic Chemical Feed Math and Hydraulics

6

Both

Lancaster

G. Cowles

$85

$120

11/17/16

#2967: Storage, Transmission, and Distribution

6

W

Beaver

J. Jordan

$85

$120

11/17/16

#2952: Securing Drinking Water and Wastewater
Treatment Facilities

5

Both

Lycoming

C. Shutt

$100

$135

11/17/16

#3608: GIS

4

Both

Luzerne

M. Emery

$85

$120

12/1/16

#3608: GIS

4

Both

Dauphin

M. Emery

$85

$120

12/1/16

#1752: Water Disinfection

6

Both

Monroe

M. Gregory

$85

$120

12/6/16

#3019 / 6056: Activated Sludge Settleability Problems
and Loss of Solids / Troubleshooting the Activated
Sludge Process with a Microscope

6

WW

Blair

M. Gerardi

$190

$225

12/6/16

#2897: Capacity, Management, Operations, and
Maintenance (CMOM) and Asset Management
Training

6

Both

Lycoming

T. Goehring

$85

$120

12/6/16

#6194: Math Tune-up and Review

6

Both

Montgomery

W. Malehorn

$85

$120

12/7/16

#2199: Distribution I

6.5

W

Adams

D. Muzzy

$85

$120

12/7/16

#2952: Securing Drinking Water and Wastewater
Treatment Facilities

5

Both

Clearfield

C. Shutt

$100

$135

12/8/16

#1752: Water Disinfection

6

Both

Lycoming

M. Gregory

$85

$120

12/8/16

#1470: Basic Chemical Feed Math and Hydraulics

6

Both

Lackawanna

G. Cowles

$85

$120
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Stormwater | Technical
Simple Stormwater Solutions: Backyard Rain Gardens
By Danielle Roslevich
As land development increases across the country, it results in the intensification of stormwater runoff. Residential
and commercial areas often contribute significantly to stormwater runoff, as they encompass roads, parking lots, and
roofs—all impervious surfaces. These types of surfaces do not allow rainwater to infiltrate properly into the ground and
consequently cause the water to run off across the landscape, collecting pollutants and carrying them into nearby surface
waters. We all contribute to stormwater runoff via the structures we live in; thus, we all have the responsibility to manage
stormwater runoff.

saveitlancaster.com (care of sustainableclaremont.wordpress.com

Rain gardens provide a feasible and inexpensive
method to alleviate stormwater runoff. These type of
gardens include native plants and grasses deeply rooted
into the soil, strategically placed to capture stormwater
runoff from impervious surfaces, such as roofs. They
do this by holding the rainwater that flows into the rain
garden and then slowly releasing the water into the soil.
Rain gardens mimic the natural absorption and pollutant
removal capabilities of a meadow and absorb as much as
40 percent more stormwater than a standard, cut lawn,
which allows for stormwater to move across it into the
streets and nearby water bodies.
Homeowners, businesses, and municipalities should
incorporate rain gardens to reduce flooding and pollution
caused by stormwater and eliminates the repercussions
of stormwater runoff. Creating a rain garden will help to
conserve water and to lessen the need for lawn irrigation.
In addition, rain gardens add an aesthetically pleasing
touch to any backyard or neighborhood street!
8
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Benefits of Installing a Rain Garden
Filter runoff pollution
Recharge local groundwater
Conserve water
Improve water quality
Protect nearby waterbodies
Remove standing water in your yard
Reduce mosquito breeding
Increase beneficial insects that eliminate pest insects
Reduce potential of home flooding
Create habitat for birds, butterflies, & other pollinators
Survive drought seasons
Reduce garden maintenance
Enhance sidewalk appeal
Increase garden enjoyment
Enhance property value

Technical | Stormwater
Calculating Your Stormwater Yield
Follow this formula to get an estimate of the amount of stormwater runoff your roof produces each year:

• 1 inch of rain on a 1000 square foot roof yield 623 gallons of water.
• To calculate the amount of stormwater your roof yields, take the square footage of your house and multiply
by 623. Then divide that number by 1,000.

• To calculate the average yearly amount of stormwater generated by your roof multiply the number above by
the average amount of annual rainfall in our area.

The average rainfall amount in Pennsylvania is about 42 inches. A 1000ft2 roof then would yield roughly 26,166
gallons of rain annually. By creating rain gardens, we can help return these high amounts of runoff back into
the groundwater and prevent the pollution of our nearby waterways.
(Audubon, Sept. 2003 and Cumberland Conservation District 2006)

Designing a Rain garden
When installing a rain garden, location is an important
factor to consider. Take advantage of the existing drainage
pattern of the yard. During a rain event, take note of the
direction of runoff and low spots where water collects.
These may offer up some great locations to place a rain
garden. However, the pooling of water may indicate a
high water table. Dig a test hole in these spots about six
to eight inches deep. Fill the hole with water; if it drains
completely within twelve hours, the location is suitable for
a rain garden*.
Some other factors to consider include the following:
• The garden should be at least 10 feet away from the
foundation of the structure.
• Gardens should be located at least 25 feet away from
septic system drain fields and wellheads.
• Utility companies should be contacted as to avoid
underground wires, cables, or pipes.
• Gardens should not be established under large trees;
they will thrive most in partial to full sun.
• *If the water table is high throughout the entirety of
the yard, it is possible to construct a wetland garden
instead.
After choosing an appropriate location, determining
the size of the garden is the next step. Estimate the square
footage of the area that will drain into the rain garden
(driveways, roofs, etc.) by multiplying the width by the
length; if multiple areas will drain into the garden, add
the square footage of each together to determine the total
drainage area. The size of the garden will depend on
the calculated drainage areas and the type of soil in the
designated location of the garden.

For sandy soil or mixed soil: the rain garden should be
20 to 30 percent of the drainage area. For example, if the
drainage areas measure a total of 1200 square feet and all
water will drain to the garden, the rain garden should be 20
to 30 percent of that, or 240 to 360 square feet.
For clay soil: the rain garden should be about 60 percent
of the drainage area. Clay absorbs water very slowly; the
varieties of rain garden plants that do well in clay take at
least three years to become established.
It is often suggested that soil replacement may be the best
choice in clay soils. However, a five-year study completed
by USGS concluded that regardless of soil type, even the
most rudimentary residential rain gardens can capture
nearly one hundred percent of stormwater runoff from a
drainage area. The study found that the use of native plant
species is the most imperative part to creating a functional
rain garden, as their roots will dig deep into the soil they
are meant to grow in and thus capture the appropriate
amount of water typical in an average rain event in their
native climate.
Rain gardens include three different zones, each
including their own range of native vegetation (see picture
on opposite page). Pennsylvania has numerous native
species that could be planted in each zone. The first zone
(zone 1) is considered the “wet zone”, which tolerates the
most wet conditions. When creating the garden, this zone,
located in the middle of the garden, will be the deepest and
hold the most water. The species planted in this zone are
tolerant of flooding conditions of six or more inches. This
ponding zone will allow pollutants to settle and organic
matter to accumulate and will allow the water to infiltrate
within 24 hours.
Continued on next page
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6+ hours of direct
sunlight

Continued

Autoboun Society of Westner PA

Partial
Sun/Shade
3-6 hours of direct
sunlight
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Continued from previous page

The mesic, or middle (zone 2), zone is planted around
the wet zone. It will hold at least three inches of water
and drain more quickly than the wet zone. The transition
zone (zone 3), on the outer most edge of the rain garden
can hold about an inch of water and will dry out first.
Because this zone is slightly elevated above the remainder
of the garden, it will receive water only on occasion during
heavy rain events. The native species planted in each
zone should be chosen based on the qualities of the zone.
The table (found on page 45) provides an overview of
native plant species in the mid-Atlantic region, including
Pennsylvania, broken down by each of these zones. The
plants are designated based on tolerance. When designing
a rain garden, use this list to ensure proper functionality
of the rain garden and each of its zones.
Constructing a Rain garden
With the location and size of the garden in mind and
the appropriate species chosen for the garden zones, there
are some other pertinent factors to consider regarding
construction.

Technical | Stormwater

The slope of the garden should be at least two percent and
no more than twelve percent. This will allow for water to
flow into the garden and remain in the garden. Determine
the slope by placing a stake at each end of the garden area
and tying a level string between the two, from the bottom
of the uphill stake. Measure the width between the two
stakes as well at the height between the string and ground
at the downhill stake. Dividing the height by the width,
multiplying it by 100, will result in the slope.
If the slope is less than four percent, it will be easiest
to build a four-inch deep rain garden. Between five and
seven percent slope, the rain garden should be six inches
deep, and between eight and twelve percent, it can be
about eight inches deep. Most rain gardens are between
four and eight inches deep. This factor is very important
for drainage. After determining the slope, these numbers
can be refined by evaluating the percolation rate.
Before digging out the garden area, dig a hole (about eight
cubic inches) where the deepest part of the determined rain
garden area. Fill the hole with water and mark the water
Continued on next page

Opposite: Planting plans for
different sun requirements. This
page: The layout out on the top
right of the image, also called a
planting plan, of a rain garden
shows the zones of a rain garden.
The planting plan, accompanied
by a side view of what the garden
would look like, including the
slope, when established. Credit
http://sdotblog.seattle.gov
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Continued from previous page

level. After four hours, measure between the initial water
mark and the new waterline. If the water fell one inch, then
it will percolate six inches in 24 hours, and the rain garden
should be a maximum of six inches deep. The results of the
percolation test determine the depth of the rain garden.
Rain gardens for single-family homes will typically range
from 150 to 400 square feet, but any size rain garden will
help to manage stormwater runoff and reduce local water
pollution.
With this information, the construction can begin. Make
sure the entirety of the garden is level at the bottom when
dug out. For example, if the garden is ten feet wide with a
five percent slope, and the determined depth is six inches,
then the uphill area will be dug out to six inches, but the
downhill area may only be dug out by an inch to keep the
base level. Because the depth on the downhill side is lower,
a berm will always be built on the downhill side of a rain
garden to ensure water catchment in the garden.

Danielle Roslevich
Sourcewater Protection &
Stormwater Planner
droslevich@prwa.com

References:

NRCS: http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/
nrcs144p2_053992.pdf
Penn State Agricultural Extension: http://extension.psu.edu/plants/
gardening/eco-friendly/rain-gardens
USGS: http://pubs.usgs.gov/sir/2010/5077/pdf/sir20105077.pdf

For more information on planting, contact Jessica Ickes (see
her contact information right). Jessica has years of experience in
horticulture, as well as a B.S in Landscape Contracting.

Jessica Ickes
Membership Marketing
Stormwater Committee Member
jickes@prwa.com

Rain Garden Zones & Native Mid-Atlantic Vegetation
Zone I: Wet Zone
Zone II: Mesic Zone
Zone III: Transition Zone
Shrubs

Black chokeberry
Aronia melanocarpa*

American beautyberry
Calicarpa americana

American cranberry bush
Viburnum trilobum

Buttonbush
Cephalanthus occidentalis*

Broad-leaved meadowsweet
Spirea latifolia

Black chokeberry
Aronia melanocarpa

Elderberry
Sambucus canadensis*

Inkberry
Ilex glabra

Bush cinquefoil
Potentilla fruticosa

Ninebark
Physocarpus opulifolius*

Narrow-leaved meadowsweet
Spirea alba

Fragrant sumac
Rhus aromatica

Possumhaw
Viburnum nudum*

Red-osier dogwood
Cornus sericea

Gray Dogwood
Cornus racemosa

St. Johnswort
Hypericum densiflorum*

Sweet pepperbush
Clethra alnifolia

New Jersey Tea
Ceanothus americanus

Silky dogwood
Cornus amomum*

Virginia sweetspire
Itea virginica

St. Johnswort
Hypericum densiflorum

Smooth alder
Alnus serrulata*

Sweet pepperbush
Clethra alnifolia

Spicebush
Lindera benzoin*

Virginia sweetspire
Itea virginica

Swamp azalea
Rhododendron viscosum

Witch hazel
Hammamelis virginiana

Swamp rose
Rosa palustris

Yellow root
Xanthorhizza simplicissima

Wild raisin
Viburnum cassinoides*
Winterberry
Ilex verticillata*
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Photo: Cornus racemosa - Gray Dogwood
Minnesotawildflowers.info.

Rain Garden Zones & Native Mid-Atlantic Vegetation
Zone I: Wet Zone
Zone II: Mesic Zone
Zone III: Transition Zone
Perennials Blue flag iris
(includes Iris versicolor
ferns)
Blue vervain

Blue False Indigo
Baptisia australis

Anise hyssop
Agastache foeniculum

Verbena hastata*

Blue star
Amsonia tabernaemontana

Blazing star
Liatris spicata

Boneset
Eupatorium perfoliatum*

Boltonia
Boltonia asteroides

Blue star
Amsonia tabernaemontana

Cardinal flower
Lobelia cardinalis*

Bottlebrush grass
Hystrix patula

Boltonia
Boltonia asteroides

Cinnamon fern
Osmunda cinnamomea*

Broomsedge
Andropogon virginicus

Butterfly weed
Asclepias tuberosa

Golden ragwort
Senecio aureus*

Culvers root
Veronicastrum virginicum

Calico aster
Aster lateriflorus

Goldenrod
Solidago patula, S. rugosa*

Mistflower
Eupatorium colestinum

Evening primrose
Oenothera speciosa

Great blue lobelia
Lobelia siphlitica*

Obedient plant
Physotegia virginiana

Golden aster
Chrysopsis mariana

Green bullrush
Scirpus atrovirens

Threadleaf coreopsis
Coreopsis verticillata

Green and Gold
Chrysogonum virginianum

Horsetail
Equisetum species

Mistflower
Eupatorium colestinum

Marsh marigold
Caltha palustris*

Threadleaf coreopsis
Coreopsis verticillata

Monkey flower
Mimulus ringens

Tickseed
Coreopsis tinctoria

New England Aster
Aster novae-anglia*
New York Aster
Aster novi-belgii
Royal Fern
Osmunda regalis
Seedbox
Ludwigia alternifolia
Sensitive fern
Onoclea sensibilis*
Sneezeweed
Helenium autumnale*
Soft rush
Juncus effusus*
Swamp milkweed
Asclepias incarnata*
Swamp rose mallow
Hibiscus moscheutos
Swamp sunflower
Helianthus angustifolius*
Switchgrass
Panicum virgatum*
Tussock sedge
Carex stricta
White turtlehead
Chelone glabra*
Woolgrass
Scirpus cyperinus*

Top Left going clockwise: American Beautyberry in the fall (Caliacarpa
americana) NCSU.edu ; Cinnamon Fern (Osmunda cinnamomea) Casaflora.com ;
Virginia Sweetspire in spring full of flowers (Itea virginica) ProvenWinners.com ; Blue
Vervain starting to flower (Verbena hastata) Wikimedia.com.

Continued on next page
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Rain Garden Zones & Native Mid-Atlantic Vegetation
Zone I: Wet Zone
Zone II: Mesic Zone
Zone III: Transition Zone
Bald cypress
Fringetree
Buckeye
Taxodium distichum*
Chionanthus virginicus
Aesculus pavia & A. parviflora
Birch
Ninebark
Carolina silverbell
Betula lenta, Betula nigra*
Physocarpus opulifolius
Halesia caroliana
Black gum
Paw paw
Staghorn sumac
Nyssa sylvatica*
Asmina triloba
Rhus typhina
Black willow
Red maple
Salix nigra*
Acer rubrum
Hemlock
Serviceberry
Tsuga canadensis*
Amelanchier arborea,
A.canadensis & A. laevis
Pin oak
Quercus palustris
Pond pine
Pinus palustris*
Red maple
Acer rubrum
Swamp oak
Quercus bicolor
Sweet gum
Liquidambar styraciflua*
Sycamore
Plantanus occidentalis*
* Also suitable for Zone II

See plants listed in Zone I marked
with asterisk (*)

Images starting top left going clockwise:
Sweet Gum leaves in the fall (Liquidambar styraciflua)
Flicker - Allison Tweedie; The showy bark of a
River Birch (Betula nigra) is something consider
when planning Onlineplantguide.com; A Carolina
Silverbell (Helesia carolina) blooms in the early
spring URIBotanicalgarden.wordpress.com; A mature
Bottlebrush Buckeye (Aescules parviflora) has
a spectaular floral display in the spring Hort.
UCONN.edu
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Column | Water
Non-Community Seasonal Water System Shutdown
By Joel Jordan

Conference 2017: We are well on
our way to planning the 2017 PRWA
Conference (March 28-31, 2017 – Penn
Stater Conference Center, State College,
PA). We may still be accepting good
proposals for 3-hour courses at the
Conference. If you didn’t submit a
proposal and want to see if we have
available classroom space, contact me
(my contact info is at the end of this
column).
The Revised Total Coliform Rule
(rTCR) has new requirements for the
startup of seasonal water systems. But
I’ve gotten more than a few questions
on what are recommended shutdown
procedures at the end of the season. Since
Fall is upon us, it seems appropriate to
focus this column on good shutdown practices for those of
you that shut down for the winter months. I was not able
to find guidance at this time from PADEP’s website on
shutdown, so I’ve compiled a few recommendations from
other states (recommendations, not requirements!)
First, you should verify that PADEP has designated your
system a seasonal system. If in doubt, contact your local
DEP office. There are specific requirements you will need
to meet when you start your system back up, including
required testing and certification of the water quality. In
addition to the regulatory requirements, they may have
requirements that are specific to your system. A stateapproved start-up procedure is required.
The challenge to seasonal systems is what to do with the
water in the pipes.
If freezing is a potential problem, then a system may want
to depressurize or drain the pipes. This can create a situation
where surface water, groundwater and contaminants can
enter the piping system through cracks or poor connecting
joints. Backsiphonage and backpressure can also be
problems. This can lead to a significantly contaminated
system prior to seasonal startup.
If the system leaves the distribution system pressurized,
the risks from freezing, loss of pressure from leaks and
water stagnation can affect the system integrity and water
quality.
The goal of good shutdown procedures are to leave the
system in good sanitary condition. Components should be

in good working order (or, slated for maintenance over the
winter). All outlets should be closed, and capped, if there
is a risk of contamination entering the outlet.
The following checklist is taken from “Shut-Down
Procedures for Noncommunity Water Systems”,
Washington State Department of Health – Office of
Drinking Water. Publication DOH 331-311 (revised April
2016). Minor modifications by PRWA for PA seasonal
systems.
1. Evaluate the water system
• Inspect the water system. If able, identify any
leaks and repair prior to shutdown.
• Look for problems with the system that need
attention or repair during the off-season.
• Take a final source meter reading and record it on
the checklist.
2. Drain and repair the storage tank
• Drain all water out of the storage tank or reservoir.
• Inspect the tank for cracks and make any needed
repairs.
• Clean out any sediment accumulated on the
bottom of the tank.
• Check the reservoir for openings that could
allow rodents, insects, or other contaminants to
Continued on next page
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Continued from previous page

enter, and correct as needed. Inspect vents and
overflows, and re-screen if needed.

• Inspect the well casing for cracks or depressions
around the well that allow surface water to pool.

• If you see growth on the walls of the tank, you
may choose to spray them with a concentrated
chlorine solution of 50 parts per million (ppm)
and let it sit for four hours. You will be chlorinating
the tank prior to re-opening, so this step may or
may not be necessary. Caution! Chlorine may be
hazardous in a confined space. Only a professional
or a person with confined space training should
perform this optional task.

• Chemicals (e.g. gasoline, pesticides, solvents, etc)
are stored more than 100 feet from the source(s).

3. Pressure tanks
• If there is a potential for freezing, drain your
pressure tank(s) when not in use. Contact the
manufacturer if you need instructions on how to
do this.
• If freezing is not an issue, you may choose to drain
the tank(s) or leave it full. If you leave it full, it is
important to chlorinate the full volume of water
in the tank prior to startup.
4. Shut down the source(s)
• For most sources, you will want to turn off
the power supply in the off-season. Be sure to
take steps necessary to protect your source,
equipment, and structures. Consider freezing,
vandalism, vermin, flooding, severe rain, and so
on. Depending on your situation relative to these
factors, you may need to leave the power supply to
the source turned on.
• If you are closing the system through the winter,
take steps to protect the system components
from freezing. If possible, use foam to insulate.
Shredded paper or fiberglass insulation may
attract vermin, so do not use those materials to
winterize.
• Check the source(s) for openings that could allow
rodents, insects, or other contaminants to enter
and correct as needed.
• Check the well vent screens (caps with sanitary
seals) and electrical conduit connection.
Repair if needed. If your cap is not a rubbergasketed sealed and bolted sanitary cap (e.g.
it is a loose fitting cap), strongly consider
having a sanitary well cap installed. This
prevents vermin from entering the well.

16

keystone tap

Fall 2016

5. Shut down treatment
• Turn off the power to all treatment systems.
• Drain pumps and feed lines of old chemicals.
• Properly discard unused chlorine solutions and
stock.
• For other treatment systems, follow the
manufacturers’ instructions for equipment,
chemicals or filter media not in use for long
periods. Properly discard old chemicals.
• Remove sediment filters.
6. Protect the distribution system
• Do not leave taps open in the off-season. Cap
them if there is a risk of vermin entering the
water outlet. Make sure all hoses are disconnected
from the hose bibs (also, a good time to check for
vacuum breakers on hose bibs).

Column | Water
• Make sure all appliances are drained (e.g. hot water
tanks, ice machines, refrigerators, etc.)
• Never use anti-freeze in your water system because
it is a health hazard.
• Exercise valves and blowoffs to ensure they’re
working. Repair if needed.
7. When your system is closed
• Make sure all required reports are completed and
submitted to PADEP.
• Compile your operations and water quality records
for the year.
• Note periods of peak water use, any water quality
problems, and unexpected events. Use this
information to plan for next year.

Information on the Revised Total Coliform Rule in
PA can be found at: http://www.dep.pa.gov/Business/
Water/BureauSafeDrinkingWater/DrinkingWaterMgmt/
Regulations/Pages/Revised-Total-Coliform-Rule.aspx
Information Sources utilized in this article:
• Shutdown Tips for Seasonal Systems. Oregon
Health Authority. https://public.health.oregon.gov/
HealthyEnvironments/DrinkingWater/Operations/
Pages/shutdown.aspx
• Seasonal Public Groundwater Supply Handbook.
Michigan Dept of Environmental Quality (5/2015)
• Seasonal System Shutdown Procedure Guide. Alaska
Dept of Environmental Conservation (10/1/15)
• Seasonal Noncommunity Public Water Systems Startup and Shut-down Checklist. Ohio EPA (2/2009)

• Review your coliform monitoring plan and
update it if needed. Ensure sample locations are
representative of the system.
• Check the security of the system. Check locks on
sources, treatment buildings and access points.
Repair fences.
• This is the time to make large-scale improvements
to your system, if needed. Note that any changes
needing permit changes require prior approval by
PADEP. If in doubt, ask.

Joel Jordan
Director of Education
jjordan@prwa.com

• Take continuing education courses in the offseason, to improve your knowledge. PRWA’s
schedule of upcoming classes can be found at www.
prwa.com/store.
Start-up
Finally, as a seasonal non-community system, the rTCR
requires that you have state-approved start-up procedures
in place. PADEP Startup Procedure Instructions and Forms
can be found at: http://www.elibrary.dep.state.pa.us/dsweb/
View/Collection-12500.

Fox TAPPINg, INc.
Valve Inserting • Hot/Wet Tapping
Line Stopping • Sales of Specialty
Valves and Fittings
1112 Nursery Road, Wrightsville, PA 17368
phone: (717) 252-3908 fax: (717) 252-2982
email: mail@foxtapping.com web: www.foxtapping.com
youtube: www.youtube.com/user/FoxTapping
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The cost of
unanticipated
service line
repairs can be
devastating
to your
customers!

PRWA member utilities are partnering with
HomeServe, a leading provider of home repair
service plans, to offer their customers a suite
of low-cost plans that cover the cost of repairs
and provide a fast, easy solution — all without
deductibles and call out fees. Offering these
essential products to your customers sends
a strong message that you care and want
to help protect them. And that translates into
heightened customer satisfaction
with the utility.

Additional benefits to utilities:
No investment to participate
• Ongoing bottom line revenue to the utility
• Customized customer education campaigns
• Service plans to address the needs
of your customers
• 24/7/365 claims handling by live agents
• Rigorously-vetted local contractors
• Award-winning customer service
• 98% customer satisfaction
•

Find out more!

Visit www.prwa.com/homeserve

or contact Daniel Guest - Daniel.Guest@HomeServeUSA.com or 786-972-1007

The RTCR Assessments

Column | Water

By Glenn Cowles

The Total Coliform Rule was revised to further protect
human health. The Revised Total Coliform Rule went into
effect on 4/1/2016 for all public water systems. All systems
were required to submit sample siting plans prior to
4/1/16. Public water systems may need to conduct a Level
1 or Level 2 Assessment depending on microbial sampling
results. If an assessment is required, the water system
must use the appropriate DEP form.
All Public Water Systems (PWSs) (community or
non-community) regardless of the type of source water use
(surface water, ground water or ground water under the
direct influence of surface water) are required to comply
with the Revised Total Coliform Rule (RTCR) (40 CFR
141.851(b)).

The changes include the following:
•

The health goal and legal limits for the
presence of total coliforms in drinking
water have been replaced with a treatment
technique that requires PWSs to conduct
an assessment of their system if monitoring
results indicate that they might be vulnerable
to contamination and to correct for any
problems identified during the assessment.

•

Small ground water systems need to meet
specific criteria to remain on a reduced
monitoring schedule.

•

High risk small systems with unacceptable
compliance history are required to increase
their monitoring.

•

Seasonal systems, which do not serve water
to the public all year round, such as some
campgrounds and state and national parks,
are required to comply with new requirements
to address the additional vulnerability to
microbial contamination in these systems due
to their operating characteristics.

The RTCR aims to increase public health protection
through the reduction of defects that could either
provide pathways that allow fecal contamination
and/or waterborne pathogens to enter into the distribution
system, or could indicate a failure or imminent failure in

If the monitoring
results indicate that the
system may be vulnerable
to fecal contamination
(e.g., multiple positive
results for total coliforms or E. coli), the system must
conduct an assessment to determine if there are sanitary
defects that could be causing the contamination. If there
are no sanitary defects found, there may be problems in the
sampling practices. Fecal contamination and waterborne
pathogens (such as bacteria, viruses and parasitic
protozoa) can cause a variety of illnesses, including acute
gastrointestinal illness (AGI) with diarrhea, abdominal
discomfort, nausea, vomiting and other symptoms. In
general, reduction of the pathways and conditions that
allow the entry of contaminants into the distribution
system should lead to reduced exposure and associated
risk from these contaminants. There are numerous factors
that can contribute to the presence of coliforms and E.
coli in the distribution system. Coliform bacteria may
be present in the distribution system if three conditions
simultaneously occur. A source of coliform bacteria, a
pathway into the distribution system or a breach in the
system’s physical integrity, and a mechanism that allows
coliform bacteria to be carried on this pathway into the
distribution system or that allows bacteria within biofilms,
corrosion tubercles or sediment to break free and enter the
water.

DepositPhoto

The RTCR is a revision of the Total Coliform Rule
(TCR), which was promulgated in 1989. The RTCR retains
the objectives and the basic monitoring requirements of
the TCR but offers greater public health protection by the
addition of new requirements.

a barrier that is already in
place. The RTCR uses the
term sanitary defects to
refer to these deficiencies.
The RTCR requires all
PWSs to monitor for total
coliforms and E. coli in
their distribution system
on a regular basis. Total
coliforms are used as
indicators of the integrity
of the distribution system
and E. coli as an indicator
of the presence of fecal
contamination.

The Revised Total Coliform Rule (RTCR) requires all
public water supply systems (PWS) to complete a Level
1 Assessment in response to the triggers identified in 40
CFR Part 141.859. The purpose of the Level 1 Assessment
Continued on page 21
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LOOKING TO REDUCE COSTS WITHIN YOUR COLLECTIONS PROCESS?
NEED A CREDIT & E-CHECK PROCESSING SYSTEM?
LOOKING FOR A WAY TO REDUCE THE AMOUNT OF PAPER
THAT COMES ACROSS YOUR DESK?

HOW DOES FREE
SOUND TO YOU???

eNetPay
Introduces

®

A web based processing system that allows your customers to pay their utility bills
without adding more money to your collection costs.
eNetPay® gives you and your customers 24-7 access, from any computer with an
internet connection! There is no extra equipment needed!
Accepts all major credit cards and electronic checks from customers.
Processes transactions in real time; Customers get detailed receipts immediately!
eNetPay® is customizable to any system, borough, utility, municipality or authority. The
possibilities are endless!

What customers are saying...

residents wanted to be able to view their bills and/or usage history, and pay the
“billManywithofaourcredit
card. eNetPay has provided the ability to pay the utility bill online. The
®

service interacts with our utility billing system to automatically post the payment when it’s
received, and I can check for new payments easily and as often as I want.

”

increased revenue & decreased
“theIt hasamount
of delinquent accounts.
”
- Hegins-Hubley Authority

-Rosemarie, Borough of Macugnie

Want to learn more about how eNetPay® can be used
to save you time and money?

Visit: www.prwa.com/enetpay
Don’t have a homepage for your system?

We can help you!

FREE water utility website builder sponsored by PRWA
Customers can pay their bill, read CCRs, download customer forms,
read/receive public notifications & more through this website.

GoH2o.net

”

”

Continued from page 19

is to identify the possible presence of sanitary defects
and defects in distribution system coliform monitoring
practices. The Level 1 Assessment must be conducted
by personnel qualified to operate and maintain the
water system’s facilities (Assessor). If a sanitary defect
is identified during the assessment, the Assessor must
describe the sanitary defect, what corrective actions were
completed, and a proposed timetable for corrective actions
not yet completed.
All public water supply systems (PWS) are required to
complete a Level 2 Assessment in response to the triggers
identified in 40 CFR Part 141.859. The purpose of the
Level 2 Assessment is to identify the possible presence
of sanitary defects and defects in distribution system
coliform monitoring practices. This evaluation provides
a more detailed examination of the PWS than a Level 1
Assessment. The Level 2 Assessment must be conducted
by an operator (Assessor) that is properly certified with the
class and subclasses required for the PWS being assessed.
However, it is acceptable and encouraged that the Assessor
utilizes the assistance of other individuals with expertise
on various portions of the water system when answering
assessment questions.

Column | Water

there are two triggers that require a system to conduct a
Level 1 Assessment:
1. Two or more samples are total coliform positive
in one month, this could be two routine samples or a
routine and a check sample OR
2. The system fails to take all required repeat
(check) samples following a positive.
For systems that collect 40 or more samples a month,
there are two triggers that require a system to conduct a
Level 1 Assessment:
1. When greater than 5% of the samples collected
in a month are total coliform positive (this includes
routine and check samples combined). OR
2. The system fails to take all required repeat
(check) samples following a positive.
The triggers for a Level 2 Assessment are not separated
by the amount of samples that a system collects each
month. The triggers are the same for all system types and
sizes.
There are two triggers for a Level 2 Assessment:
1. A system triggers another Level 1 Assessment
within a rolling 12 month period.

For systems that collect less than 40 samples a month,

2. A system has an E. coli MCL violation.
History Can’t be Written Without a Story.
Thank You for Letting us be Part of Yours.

More information can be found on the USEPA website
and the Revised Total Coliform Rule Assessments and
Corrective Actions Guidance Manual can be found at:
https://www.epa.gov/dwreginfo/revised-total-coliform-ruleand-total-coliform-rule
https://www.epa.gov/dwreginfo/revised-total-coliform-ruleassessments-and-corrective-actions

Northampton Borough Municipal Authority
Northampton Water Treatment Plant - 1977
Northampton, Pa.

More information and the necessary Assessment
forms are available on the PA DEP website at:
ht t p: //w w w.d e p.p a . gov/ B u s i ne s s / Wat e r/
BureauSafeDrinkingWater/DrinkingWaterMgmt/Regulations/
Pages/Revised-Total-Coliform-Rule.aspx

Northampton Borough Municipal Authority
Northampton Water Treatment Plant - 2007
Northampton, Pa.

Level 1 Assessment and Corrective Action Form:
ht t p : // w w w. e l i br a r y. d e p. s t a t e . p a .u s /d s we b/ V i e w/
Collection-12860
Level 2 Assessment and Corrective Action Form:
ht t p : // w w w. e l i br a r y. d e p. s t a t e . p a .u s /d s we b/ V i e w/
Collection-12852

Glenn Cowles
Water Technician
gcowles@prwa.com

William Allis, PE • wallis@gfnet.com
www.gannettﬂeming.com • Ofﬁces Worldwide
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Featured Administrative Article

Legislative Efforts
to Address Lead in
Pennsylvania
By Erik Ross
Associate, Millirion & Goodman Government Relations, Inc.

Earlier this year, events in Flint, Michigan regarding the lead content in its drinking water started a national conversation
about our exposure to lead, particularly in our drinking water. A series of news stories heightened the intensity and states
across the country quickly reviewed data on its public water systems to determine if the drinking water was safe and to
reassure the public of the regulations in place.
In our state, the Pennsylvania Department of Environmental Protection (DEP) took the lead and released a statement in
February entitled, “Pennsylvania Water Systems Not the Cause of Lead Exposure.” Specifically, it stated: “An analysis of public
water systems in Pennsylvania cities with high lead exposure rates shows that drinking water is not the source of the lead. Out
of the more than 150 public water systems reviewed by the DEP none had exceeded EPA standards for lead in the drinking
water. The water systems tested serve more than 6 million people – nearly half of the residents of the state.”1
“We can definitively say that none of these 159 water systems (those serving the 18 communities with high lead levels
mentioned in the Vox article2 that claimed 18 cities in Pennsylvania reported higher levels of lead exposure than Flint) have
exceeded EPA action levels for lead. This eliminates one of the possible sources for the exposure,” said DEP Secretary John
Quigley. “DEP has regulations and programs in place to monitor lead levels in drinking water, and they are working.”3
NOTE: There are 3,054 total water systems in PA. Ninety-nine (99) were found to be in noncompliance.
Those found to be in noncompliance weren’t following testing protocols.
Federal and state regulations require that public drinking water suppliers regularly test for contaminants such as lead. DEP
monitors water suppliers to ensure that they are complying with testing requirements to safeguard our public drinking water
supplies. DEP also provides information to private well water users on how to properly maintain their systems to reduce their
exposure to lead.

Pennsylvania’s Lead and Copper Rule4
•

The purpose of the Lead and Copper Rule is to protect public health by minimizing lead and copper levels in drinking
water, primarily by making water less corrosive.

•

When water is corrosive, the lead and copper found in plumbing materials can leach into your drinking water.

•

Pennsylvania’s Lead and Copper Rule establishes an action level of 0.015 mg/L for lead and 1.3 mg/L for copper.

•

An action level exceedance is not a violation but can trigger other requirements that include water quality parameter
monitoring, corrosion control treatment, source water monitoring/treatment, public education and lead service line
replacement.

•

All community water systems (defined as those serving year-round residents) and nontransient noncommunity water
systems (defined as those regularly serving the same people at least 6 months per year, such as schools and daycares) are
subject to the Lead and Copper Rule requirements.

State Senate Legislative Package
In response to the Vox article, state Senate Democratic Appropriations Committee Chairman Vince Hughes (D-Philadelphia),
several of his Senate Democratic colleagues, and state health officials offered a focused course of action to better protect
22
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children and their families. Specifically, they announced a five-bill legislative package on March 23, 2016 intended to help
children, schools, day care centers, and to protect home buyers.
“Whether it’s lead in the water or in the peeling paint that still clings to aging homes and school buildings, we believe we
have a problem that will only grow worse if we do nothing to help now,” Senator Hughes said. “Our five-bill package today
will help us get a better understanding of lead and how it is threatening generations of Pennsylvanians.”5 A summary of the
legislative package follows:
•

Senate Bill 16 (Yudichak-D-Luzerne) an Act establishing a task force to provide a comprehensive assessment of the
health concerns of lead on Pennsylvania residents, assess and study the prevalence of lead in various environments,
study the remedies used by the Commonwealth and other states, and make recommendations to the General Assembly.
 The Task Force will be established within the Joint State Government Commission and consist of the following:
•

Secretary of Health;

•

Secretary of Environmental Protection;

•

Secretary of Education;

•

Secretary of Human Services;

•

Chairman of the Pennsylvania Public Utility Commission;

•

Executive Director of the Pennsylvania Housing and Finance Agency;

•

Physician General of the Commonwealth;

•

Executive Director of the Housing Alliance;

•

Nine individuals appointed by the Commission, including one each representing municipal
authorities, rural water companies, and investor-owned water companies; and

•

Four members appointed by the 4 legislative caucuses.

 The purposes of the Task Force are to:
•

Provide a comprehensive assessment of the health concerns of lead on residents.

•

Assess and study the prevalence of lead in homes, schools, day-care centers, pipelines and other places
in which lead exposure is possible.

•

Study the remedies used by the Commonwealth and other states and make recommendations to the
General Assembly on changes to laws, regulations, rules or programs to ensure protection from the
effects of lead.

 The Task Force’s analysis and recommendations shall include, but not be limited to, the following areas:
•

As assessment of the age of the Commonwealth’s housing stock, public housing units, water pipelines,
school buildings and day-care facilities.

•

An assessment of the threat lead exposure places on public health.

•

An assessment of the prevalence of lead in homes, schools, day-care centers and other places in which
children spend a majority of their days.

•

An assessment of the Commonwealth’s approach to lead testing and remediation and how it
compares to other states.

•

An assessment of the cost of remediating lead hazards in this Commonwealth and potential funding
sources for remediation assistance programs.

•

Other assessments of lead-related issues deemed appropriate by the Commission.

Status: Reported from the Senate Public Health and Welfare Committee on June 22, 2016 and is now before the
full Senate for its consideration.
•

Senate Bill 17 (Haywood-D-Philadelphia) would require every school building to be tested (water,
paint, soil) for lead before a school year begins. Test results would be sent to parents of every enrolled
child and posted on school district websites. If a school tests at lead levels higher than the Centers for
Fall 2016
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St. Marys Area
Water Authority
Submitted by Dwight Hoare, P.E., Operations Manager

The St. Marys Area Water Authority is located in Elk County and serves the City of St. Marys
and the majority of Fox Township. The water system has a long history, starting in 1889, when two
existing water companies were combined and incorporated into the St. Marys Water Company. The
old water company grew and expanded to serve the St. Marys area over the next 40 years, when in
1928, it was sold to the American Water Works Service Company (now called American Water).

G. Cowles

When AWW purchased the Water Company in 1928, it
consisted of fifty-two miles of water mains, four sources of
supply (45% surface and 55% well water), a booster pump
station to serve the high points with the service area and a
two-million gallon reservoir that provided service to over
3,300 customers that were all metered.
Over the next forty years the St. Marys area grew and
expanded both in population and manufacturing. St.
Marys has a long history of industrial manufacturing
(particularly carbon and graphite products) and, this
increased manufacturing presence began to take its toll on
the water supplies that were available. In the 1950’s and 60’s
it was common for our system to be on water restrictions in
the dry periods of the year, and to have many dirty water
complaints from the customers when hard rains did occur.
Over this forty year period, American Water basically
operated the existing system and did not look to expand or
24
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keep up with the growing needs of our community.
In 1966 a group of concerned citizens determined that
it was time to address the growing water problem in St.
Marys. In 1967 the St. Marys Area Joint Water Authority
was formed under the Municipal Authorities Act of 1945
pursuant to resolutions of the council of the Borough of
St. Marys and the Board of Supervisors of the Township of
Benzinger. After three years of planning and negotiations
with American Water, the system was bought back for $2.1
million dollars in 1969. The purchase of the water company
and the immediate expansion projects were financed with
Water Revenue Bonds and grants through the State of
Pennsylvania.
A surface water source was created by the purchase of
1,000 acres in the Laurel Run Valley and construction of
an 800 million gallon impoundment which was started
in June 1970, along with a conventional filtration plant

Featured System | Water
and pumping facility capable of handling five million
gallons per day. The plant was completed and placed into
operation in October, 1971.
In 1972, the Authority purchased the Kersey Water
Company for $74,500 and paid for the system with surplus
funds over a five-year period. The Kersey system had
been purchasing water from the St. Marys
Water Company before the Authority took
over the St. Marys system because the water
wells that supplied their system had failed.

up with the idea that lead to the development of a new,
web-based, real-time, XML interface software platform
that allows utilities the opportunity to directly interface
with PA One Call for processing of their one call tickets.
Our system is always striving to improve the service that
we provide to our customers.
Continued on next page

Over the next forty years the Authority
expanded its service area by constructing
many miles of water line along with
pumping stations and finished water
storage tanks.
Today, the Authority
provides service to 7,350 connections
spread over a large geographical area.

G. Cowles

Our system does have a drive for
innovation. In 1918 the St. Marys Water
Company built the first all concrete and
steel reservoir tank in the United States.
Roughly 100 years later, our Authority came

Pictures of the pretreatment facility.
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Continued from previous page

We do supply the famous Straub Brewery. Founded in
1842, this brewery is the second oldest in the United States.
We are asked often by people not familiar with our area if
Laurel Run is the source of the “mountain spring water”
used to make the beer (an old marketing slogan of the
brewery) and the answer is, “yes”. The brewery purchases
about 400,000 gallons of water per month and approaches
one million gallons during peak beer making season in the
hot summer months or on holidays like Christmas.

Images starting top right, going clockwise: 1) Rosely Road Tank, holding as much as 1.3 million gallons. 2) Filter and Pump control panel in their filter plant.
3) Straub Brewery Plant. G. Cowles

find it. service it. document it.
boost productivity.
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15th Annual

Fayette County
Children’s Water Festival

By Robin Montgomery

I would just like to say thank you to all, at the Fayette
County Conservation District, who put so much time and
energy into the Fayette County Children’s Water Festival,
held in May. There were 26 indoor/outdoor exhibitors and
16 sponsors this year. Plus high school students came from
area schools to help wherever they were needed.
Let me say, thank you, for letting me be a part of the
festival. This year being the 15th year for the festival,
which is held at the Fayette County Fair Grounds, was as
always very enjoyable.
We at PRWA have been attending the festival as an
exhibitor for many years, and I personally have attended
several. We offer the children the opportunity to learn
about and make Water Cycle Bracelets. This year, we
assisted the children in making about 500 bracelets.

If anyone is interested on how to get this started in your
area, please feel free to contact Heather Fowler at:

10 Nickman Plaza
Lemont Furnace, PA 15456
Telephone: 724.438.4497
E-mail: heatherdfowler@yahoo.com
Anyone there would be glad to provide you with helpful
information. As always, looking forward to next year’s
Fayette County Children’s Water Festival.

The Water Festival is open to all school and home
school students in the 6th Grade in Fayette County. There
were over 700 students that attended this year’s water
festival not including all the teachers and chaperons that
came along with the students. I thoroughly enjoyed the
experience and the student’s willingness to learn. One of
the best parts this year, were many of the students were
learning about the cycle of water and protecting it in their
classrooms, so they were very eager to share with me what
they were learning.
The students learned about many things while they were
there, but also had some fun with things like the Bucket
Brigade, Practicing Fly Casting and learning about water
safety.

This page and opposite: Pictures of the 2016 Fayette County Children’s Water Festival. Fayette County Conservation District
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Reducing Lead in Drinking Water
By Wendy Malehorn

In an attempt to head off problems before they become
public health crises, the drinking water industry is
continuously evolving. Typically, this is done through strict
regulations. Regulations that cause extra work for operators
and depletes financial resources for owners. The recent
public health crisis in Flint, Michigan has demonstrated
the value of safe drinking water. Additionally, this highprofile failure has caused dangerous repercussions. This
may prompt reactive regulatory changes for drinking
water systems and it is likely that the Environmental
Protection Agency will add protocols and fail-safes to the
existing Lead and Copper Rule.
In the 1970’s our nation began removing sources of
lead exposure. Notably, the original Interim Drinking
Water Regulation for lead set a Maximum Contaminant
Level (MCL) of 50 ppb (parts per billion). Like rules for
other drinking water contaminants at the time, the lead
rule was not specific as to where or how the water should
be sampled to ensure compliance. At the time, like most
contaminants, it did not seem to matter where drinking
water samples were taken, due to the belief that roughly
the same concentration was measured at the tap as at the
drinking water treatment plant. However, by the 1980’s
corrosion of distribution piping and of home plumbing
and fixtures was reported to cost the water industry more
than $700 million per year. Corrosion-caused problems
that added to the cost of the water included:
1. Increased pumping costs due to corrosion clogging
the lines;
2. Holes in pipes which caused loss of water pressure;
3. Weakened structural integrity of storage tanks;
4. Leaks and clogs, as well as water damage to
dwellings, which would require that pipes and
fitting be replaced;
5. Excessive corrosion necessitated replacing hot water
heaters,
6. Responding to customer complaints of “colored
water”, “stains”, or “bad tastes” which was not only
expensive in terms of money but also in public
relations.
Therefore, corrosion was recognized as one of the most
important problems in the water utility industry affecting
public health, public acceptance of the water supply and
increased costs of providing safe water. However, at the
time, there was no universal measurement or index for
corrosivity.
28
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The EPA recognized that corrosion problems were
unique to each individual water supply system. As a
result, the August 1980 amendments to the National
Interim Primary Drinking Water Regulations (NIPDWR)
were issued to concentrate on identifying both potentially
corrosive waters and finding what water materials are in
distribution systems. This regulation required systems to:
1. Collect and analyze
characteristics.

samples

for

corrosion

2. Identify construction materials in their distribution
system including service lines and home plumbing
materials.
Data collection indicated that metals leach into the
water from the distribution delivery system.
A case in point: June 1984 dramatized the exposure
of children to lead through drinking water. A routine
blood test was run on a 24-month-old Massachusetts
child. The test revealed blood-lead (PbB) level (i.e.,
concentration of lead in the bloodstream) of 0.42
mg/L. A level considerably higher than the Centers
for Disease Control’s screening level of concern. After
eliminating paint, furniture, food, yard soil and
toys, the family’s tap water was tested. The water
contained up to 0.39 mg/L. Specifically, the source
of contamination was lead solder in plumbing in the
newly constructed home.
Lead poisoning can be subtle and is often not noticed.
Initial symptoms may include fatigue, lack of motivation,
poor coordination, and problems with speech and
language. Long term, the damage can mean a lifetime
of intellectual limitations and other neurological damage
which can lead to multiple educational, behavior, and
medical problems. The bottom line, lead poisoning
is dangerous, lead pollution must be recognized and
ultimately, lead contamination must be controlled. (See
‘Symptoms of Lead Poisoning’ to right).
In 1991, EPA published the LCR to minimize lead and
copper in drinking water. Throughout the past 25 years,
this regulation has undergone various revisions. EPA is
currently considering Long-Term Revisions to the Lead
and Copper Rule to improve public health protection
by making substantive changes and to streamline the
rule requirements. In 2013, a National Drinking Water
Advisory Council Lead and Copper Rule Working Group
was formed to provide advice to EPA in addressing five
issues:
Continued on page 52
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Symptoms of Lead Poisoning

Chewingthesfat.com/flinth2o/leadpoisoning.html
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Derry Township
Municipal Authority
The DTMA Clearwater Road (CwR) Wastewater Treatment Facility (WWTF) provides complete
treatment of the wastewater generated in the Township of Derry and surrounding communities.
The service area includes more than 8,000 customers including two significant industrial users. The
WWTF, which was originally constructed in 1976, has had numerous improvements constructed
over the past few years. It is designed to treat 5.02 million gallons per day of wastewater to a level
that meets or exceeds all current PA DEP, EPA, and Chesapeake Bay requirements.

DTMA

Influent wastewater is pumped from the wet well to the
headworks using dry pit centrifugal pumps controlled
by redundant level transmitters and operated by state
of the art variable frequency drives. The headworks
equipment includes two self-cleaning cylindrical screens
with dewatering and conveyance conveyors, metering
equipment, and two induced vortex grit removal units.
Screenings and grit removed in the headworks are
discharged to a dumpster for disposal at a landfill.
Immediately adjacent to the headworks is a two-lane
septage receiving station and grease trap pretreatment
facility. The CwR WWTP is one of the few facilities that
accept trucked grease trap waste for disposal.
Following preliminary screening and grit removal, all
settleable materials are removed as a primary sludge in
the subsequent primary clarification step. Wastewater
then flows to the biological treatment processes. The CwR
WWTF uses a three phase biological treatment process
that includes primary anoxic, oxic, and secondary anoxic
followed by reaeration to remove pollutants including
total nitrogen to very low levels. During the biological
step, ferric chloride is added to what is now known as
mixed liquor to remove phosphorous. This mixed liquor
30
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then flows into the final clarifiers where the biological (or
activated) sludge is settled and removed. A portion of the
removed activated sludge is returned to the head of the
biological process and a portion is wasted. The resulting
high quality final clarifier effluent is disinfected using
ultraviolet light and discharged to the Swatara Creek.
The treatment of the wastewater results in the production
of waste solids or sludges. The primary, waste activated,
and industrial sludges (piped directly from an industrial
pretreatment plant) are processed in a 1.2 mil- lion gallon
“egg” shaped anaerobic digester. The anaerobic digestion
process involves heating (to 100˚F) and mixing the digester
contents for approximately 30 days. The digestion process
reduces the amount of solids by more than 50% and
transforms the sludge into a product known as biosolids.
A byproduct of the digestion process is the production
of large quantities of methane or biogas. The biogas
produced by the digestion process is conditioned into a
high quality fuel that is utilized to: heat the contents of
the digester, produce steam for the biosolids dryer, and
fire an internal combustion engine for the cogeneration of
electric power and heat. Annually, the cogeneration system
Continued on page 32

Under Pressure Valve
Installation
The TEAM InsertValveTM RW-Gate is available for
underground and above ground piping systems
containing water for piping 3” through 12” including
5”.
Pipe and valve are two separate components,
allowing old pipe to be removed and replaced.
Gate wedge seats on valve not pipe, reducing
wear and improving valve life.

Fox Tapping, Inc.
1112 Nursery Road, Wrightsville, PA 17368
phone (717) 252-3908 fax (717) 252-2982 e-mail mail@foxtapping.com
web www.foxtapping.com youtube www.youtube.com/user/FoxTapping
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This Page: Numbers schematic of Derry Township Municipal Authority’s
wastewater treatment process. Opposite page: Aerial view of DTMA with
numbers, corresponding to the schematic. DTMA

will generate more than 1.5 million KwH of electric power
and in addition, save more than 18,000 gallons of fuel oil
through the recovery of waste combustion heat.
The liquid, digested biosolids are physically dewatered
into a cake-like form using a high speed solids separator
known as a centrifuge. This cake is then fed to an indirect,
steam heated paddle dryer that heats the biosolids cake
to more than 300˚F in a pasteurization-like process. The
resulting product is a dry granular, high quality fertilizer
product known as STEADIGRO™.

Municipal Management Corporation
Fancy ads and big claims don’t find leaks.
We do. For the best in leak detection, operator
training and sale of subsurface leak detectors.
Call: 515-681-4727
Steven Hiveley - Owner/Operator
Licensed operator for over 40 years.
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DTMA

Nobody Cares for
Tanks Like We Do
Tanks and water towers in our engineered maintenance program
look better, last longer, and cost less. It’s that simple. Call today to
schedule an inspection and a free quotation that will change the
way you look at tank care.
Your local representative is Rich Skilton.
Watch our video!

tankcare.net/etc

Home Office:
738 Thelma Rd. | Roanoke Rapids, NC 27870 | 252.535.1777
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Those Bloody Worms
By Tom Goehring

T. Goehring

If you’ve ever had an issue with midge flies,
you know how frustrating it can be. You can
call them midge flies, red worms, or blood
worms, either way they can be a major nuisance
and can even cause permit violations. You will
probably spot them first in your sludge settling
test, as the sludge settles in the settleometer you
will see the red worms in the supernatant and in
the sludge. As the problem gets worse, you may
notice that your MLSS start to drop, or see that
your mixed liquor starts to floc together almost
like a coagulant has been added. If the midge flies take
a strong hold on your process it could lead to the loss of
nitrification.

tunnels in mud (or sludge) feeding on organic debris and
algae. The larvae stage lasts two to three weeks and as they
grow they take on a red color, that’s why they’re referred
to as blood worms. The larvae then turn into pupae and
over the course of two to three days make their way to the
surface where, in a few hours they will emerge as adult
flies. The flies begin to swarm almost immediately and
prepare to reproduce and start the cycle all over again.
The adult flies do not feed and therefore only live three
to five days. In the winter months the larvae will suspend

The entire life span of the midge is only about four weeks
(depending on ambient temperature). The female flies lay
eggs on the surface of the water in a mass that can have up
to 3,000 eggs. The eggs then sink to the bottom and hatch
in four to seven days. When the midges hatch they look
like rice shaped larvae. The larvae live in water and little
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Column | Wastewater
their growth and wait
until the following spring
to pupate and emerge as
adult flies.

Having some midge flies in your plant is pretty common,
and probably won’t cause many problems. If you don’t
have any midge flies, odds are pretty good that you have
a healthy population of barn swallows around your plant
that controls the population for you. If you start to notice
that the population of them is starting to grow, take action
before things get out of control. Unfortunately, there is
no midge magic wand that you can wave to make them
disappear, but here are a few things that you can try.
1. Turn off any unnecessary lighting at night. We all
know that bugs are attracted to light, so don’t attract them.
2. Get some electric bug zappers. If the other outside
lights are turned off this might eliminate some of the
mature flies. It’s kind of a desperate move, but if you’re
plant is infested every female fly you zap is 2000 – 3000
less eggs.

Forestry-Suppliers.com

Because of the habits of
the midge larvae, if they
start to take hold in a treatment plant they can thrive in
return sludge flows or in activated sludge if blowers are
cycled off for nutrient removal without proper mixing.
They also like deposits in corners or beneath diffusers in
aeration tanks, and tanks that have a buildup of rags or
grit where they can embed themselves during the larvae
stage.

3. Bacillus thuringuensis bacteria are microbes that are
found in soil and make proteins that are toxic to insect
larvae. I know quite a few people who have had success
with this. There are different types of BT bacteria so look
for the type that targets mosquitoes. Some examples of
this are:
a. Mosquito Dunks (image above left). They
come in disks that can be hung in clarifiers
or in the flow to aeration tanks and slowly
dissolve.
b. Aquabac is another product that contains
BT bacteria. It is available in powder form for
about $170 for a 40 pound bag and in a liquid
for about $65 a gallon. Aquafix sells the liquid
and has very good customer service to help
with proper dosing rates.
4. Strike Midge Control is another product that has been
used with some success, but it is expensive. It is dosed at
about five ounces per one million gallons of flow over the
course of two weeks. It is available at USA Bluebook for
$1600 per gallon.

T. Goehring

The midge fly does have some amazing characteristics
such as being able to survive in surroundings with very low
dissolved oxygen when in the larvae phase, and the adult
fly beats its wings 950 times per second (hummingbirds
are only 75 beats per second). But despite that, I’m pretty
sure you don’t want to try and raise them in your plant.

Tom Goehring
Wastewater Technician
tgoehring@prwa.com
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Tracing and Dating Young Groundwater
By L. Niel Plummer and Linda C. Friedmann, USGS
Fact Sheet 134-99, September 1999
Data on concentrations of environmental tracers,
such as chlorofluorocarbons (CFCs) Tritium (3H),
and other chemical and isotopic substances in
groundwater, can be used to trace the flow of young
water (water recharged within the past 50 years)
and to determine the time elapsed since recharge.
Information about the age of groundwater
can be used to define recharge rates, refine
hydrologic models of groundwater systems, predict
contamination potential, and estimate the time
needed to flush contaminants from groundwater
systems. CFCs also can be used to trace seepage
from rivers into groundwater systems, provide
diagnostic tools for detection and early warning
of leakage from landfills and septic tanks and
to assess susceptibility of water-supply wells to
contamination from near-surface sources.
During the past 50 years, human activities have
released an array of chemical and isotopic substances
to the atmosphere. In the atmosphere, these substances
have mixed and spread worldwide. These atmospheric
substances, such as tritium (3H) in water vapor from
detonation of nuclear bombs in the 1950s and early 1960s,
and chlorofluorocarbons (CFCs) from refrigeration and
other uses from the 1950s through the 1980s, dissolve
in precipitation, become incorporated in the Earth’s
hydrologic cycle, and can be found in groundwater that has
been recharged within the past 50 years. The detection of
chlorofluorocarbons and tritium in groundwater provides
valuable information that can be used for dating and
tracing young groundwater – techniques that help waterresources managers develop management strategies for
shallow groundwater systems.
Young groundwater in shallow groundwater systems
Young groundwater is typically found at depths from 0
to 100 feet in unconsolidated sediments and at depths up to
1000 feet in fractured-rock systems. Shallow groundwater
systems are commonly used for drinking water sources
and they make up a large part of the base flow in rivers
and lakes. However, shallow groundwater supplies are
generally young (recently recharged) and, because there
has been a wide variety of man-made pollutants produced
in the 20th century, are more susceptible to contamination
than deeper groundwater. Information about groundwater
age can be used to determine recharge rates and refine
36
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hydrologic models of groundwater system (Reilly and
others, 1994; Szabo and others, 1996) and thus to predict
the contamination potential and estimate the time needed
to flush contaminants through a groundwater system.
The 0- to 50-year time scale is particularly relevant to
environmentally sensitive shallow groundwater systems.
Prior to the late 1980s, however, there were no reliable
means of dating groundwater recharged during this
time scale and, until recently, none of those methods
were considered practical for use in establishing regional
patterns. In the early 1990s, USGS scientists (Busenberg
and Plummer, 1992) developed a method to date
groundwater on the basis of chlorofluorocarbons (CFC)
content of the water that is practical, cost-effective, and
applicable to most shallow groundwater systems.
Sampling for tracers
The feasibility of using CFCs as tracers of recent
recharge and indicators of groundwater age was first
recognized in the 1970s (see Plummer and Busenberg,
1997 and references therein). CFCs have been increasingly
used in oceanic studies since the late 1970s as tracers of
oceanic circulations, ventilation and mixing processes.
USGS scientists (Busenberg and Plummer, 1992) adapted
analytical procedures developed by the oceanographic
scientific community for groundwater studies and
designed sampling equipment and procedures for
collection and preservation of water samples in the field.

Ground-water dating with CFC-11, CFC12 and CFC-113 is possible because
(1) their amounts in the atmosphere over
the past 50 years have been reconstructed,
(2) their solubilities in water are known,
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Water samples for CFC analysis are now routinely collected
from domestic, irrigation, monitoring, and municipal
wells, and from springs. A closed path is established
between the well or pump to a valve system that is used to
fill glass ampoules with water, creating a headspace with
CFC-free, ultra-pure nitrogen gas. The samples are then
transported to the U.S. Nuclear Regulatory Commissionlicensed USGS laboratory for analysis of CFC content
by gas chromatography to a detection limit of about 0.3
picograms per kilogram (0.3 pg/kg) of water, which is
equivalent to 0.3x10-12 grams per kilogram, or 0.3 parts
per quadrillion.
Determining groundwater ages
Groundwater dating with CFC-11, CFC-12 and CFC-113
is possible because:
(1) their amounts in the atmosphere over the past 50
years have been reconstructed
(2) their solubilities in water are known
(3) concentrations in air and young water are high
enough that they can be measured.
Age is determined from CFCs by relating their
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measured concentrations in groundwater back to
known historical atmospheric concentrations and/
or to calculated concentrations expected in water in
equilibrium with air. As with any environmental tracer,
age applies to the date of introduction of the chemical
substance into the water, and not to the water itself.
The accuracy of the determined age depends in part on
how perfectly the CFCs are transported with the water.
Continued on next page
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Chlorofluorocarbons are stable, synthetic organic compounds
that were developed in the early 1930s as safe alternatives to
ammonia and sulfur dioxide in refrigeration and have been
used in a wide range of industrial and refrigerant applications.
Production of CFC-12 (dichlorodifluoromethane, CF2Cl2) began
in 1931, followed by CFC-11 (trichlorofluoromethane, CFCl3) in
1936, and then by many other CFC compounds, most notably
CFC-113 (trichlorotrifluoroethane, C2F3Cl3). CFC-11 and CFC12 were used as coolants in air conditioning and refrigeration,
blowing agents in foams, insulation, and packing materials,
propellants in aerosol cans, and as solvents. CFC-113 has been
used primarily by the electronics industry in semiconductor
chip manufacturing, in vapor degreasing and cold immersion
cleaning of microelectronic components, and surface cleaning.
Probably better known to the public as FreonTM, CFCs are
nontoxic, nonflammable and noncarcinogenic, but they
contribute to ozone depletion. Therefore in 1987, 37 nations
signed an agreement to limit release of CFCs and to halve CFC
emissions by 2000. This agreement, the Montreal Protocol on
Substances That Deplete the Ozone Layer, was strengthened in
1990 and again in 1992 when 1996 was established as the cut-off
date for CFC production in industrialized countries. Production
of CFCs ceased in the United States as of January 1, 1996,
under the Clean Air Act. Current estimates of the atmospheric
lifetimes of CFC-11, CFC-12, and CFC-113 are about 45, 87, and
100 years, respectively.
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Chemical processes, such as microbial degradation and
sorption during transit, can also affect the concentration
of CFCs and other compounds used in dating. For this
reason, the term “age” is normally qualified with the word
“model” or “apparent,” that is, “model age” or “apparent
age.”
USGS scientists have investigated some of the most
important factors that can affect CFC concentrations
in groundwater and the resulting age interpretations
(Busenberg and Plummer, 1992; Plummer and others,
1993; Dunkle and others, 1993; Ekwurzel and others,
1994; Cook and others, 1995; Plummer and others 1998a,
1998b; Plummer and Busenberg, 1999). These include:
(1) uncertainty of the temperature at the water table
during recharge
(2) entrapment of excess air during recharge
(3) uncertainty in recharge elevation
(4) thickness of the unsaturated zone
(5) effect of urban air where CFC values may exceed
regional values
(6) contamination from a specific local source
(7) microbial degradation (in anaerobic environments)
(8) sorption onto organic and mineral surfaces
(9) mixing of younger and older water in a well.
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Because of the effect of these factors on CFC
concentration, collection of additional data is often
needed to determine the apparent age of groundwater.
For example, measurements of concentrations of
dissolved gases, such as dissolved oxygen, help to define
the potential for microbial degradation. Measurements of
dissolved methane are useful in recognizing environments
where all three CFCs can be degraded. Measurements
of dissolved nitrogen and argon can be used to help
determine recharge temperature and excess air and to
recognize environments undergoing denitrification.
Other chemical data tools
Tritium (half-life 12.4 years) provides another useful
tracer of young groundwater. Although it is difficult
to evaluate age information from tritium data alone,
age commonly can be reliably determined from data on
tritium (3H) and its decay product, helium-3 (3He). The
3
H/3He age is based on a calculation that determines the
amount of 3He derived from radioactive decay of 3H in
the water. Several conditions are necessary to solve the
calculation and interpret the age:

Technical | Sourcewater
(1) The sample must contain detectable 3H (greater than
approximately 0.5 tritium unit, or TU, which is
defines as one 3H atom in 1018 hydrogen atoms)
(2) if the sample contains terrigenic helium from the
Earth’s crust and mantle sources, the relative
abundance of helium-3 and helium-4 isotopes in
the terrigenic helium must be known, and data on
dissolved neon concentrations in the sample are
needed to help determine how much helium-3 is
derived from tritium decay.
Water samples for 3H/3He age determination can be
collected more easily than those for CFC determination,
but are most difficult and costly to analyze than CFC
samples.
Krypton-85 (85Kr) has also been used to date groundwater.
The source for atmospheric input of 85Kr is reprocessing of
fuel rods from nuclear reactors. Because of difficulties in
collection and analysis, 85Kr is not yet a practical dating
tool for groundwater studies. In CFC-contaminated
environments, or environments where methane is forming
from microbial degradation of organic matter, noble-gas
dating techniques such as those based on 3H/3He and 85Kr
measurements may be the only techniques for dating.
However, because of their low detection limit and low
sensitivity to hydrodynamic dispersion, CFC can be more
reliable than 3H/3He and 85Kr dating for water recharged in
the last 1940s and 1950s.
Seeking alternatives to CFC dating
Alternatives to using CFCs in dating groundwater will
clearly be needed as atmospheric CFC concentrations
continue to fall. The use of sulfur hexafluoride (SF6) appears
to be a promising technique and is under investigation by
USGS scientists (Busenberg and Plummer, 1997; Plummer
and Busenberg, 1999). Industrial production of SF6
began in 1953 with the introduction of gas-filled highvoltage electrical switches. SF6 is extremely stable and is
accumulating rapidly in the atmosphere. The historical
atmospheric mixing ratio of SF6 is being reconstructed
from production records, archived air samples, and
atmospheric measurements, and retrieved from
concentrations measured in seawater and in previouslydated groundwater. A preliminary reconstruction has
been made of northern-hemisphere SF6 mixing rations
(figure far left). An atmospheric CFC concentrations fall,
an even more sensitive dating tool will be the ratio of SF6
to, for example, CFC-12. Although SF6 is almost entirely
of human origin, there is likely a natural, igneous source
of SF6 that will complicate dating in some environments.
Continued on next page

Fall 2016

keystone tap

39

ne, age
ined
ecay
He age
rmines
adioaceral concalculasample
er than
TU,
n 1018
mple
e Earth’s
ive
m-4
must be
n coned to
-3 is demples
be colCFC det and
es.

sed to
atmong of
ecause
alysis,
ool for
ntamients
microbial
ble-gas
ased on
ay be the
ver, beand low
rsion,
H/3He
ed in

ting

ng
ed as atntinue
ride
chnique
GS sci1997;
ndus953 with
-voltage
ly
in the
pheric
structed

40

3
from production records, archived air
H/3He ages agree, or where all three CFCs
indicate similar ages, considerable confisamples, and atmospheric measurements,
Continued from previous page
dence can be placed in the apparent age.
and retrieved from concentrations measured in seawater and in previously-dated
Peninsula Ocean,
Results was
from recharged
the
USGS
scientists
successfully
used SF6Delmarva
to date shallow
by nearby fields in the 1960s and
ground
water. Ahave
preliminary
reconstrucdetermination
of
CFCs
in
some
agriculgroundwater
on
the
Delmarva
Peninsula,
Maryland
1970s.
(Bohlke
and
Denver,
1995; Focazio and others,
tion has been made of northern-hemitural
areas on the
Delmarva
Peninsula
of if the application of nitrogen fertilizers
and
water
from
springs
in
the
Blue
Ridge
Mountains
of
1998).
Thus,
even
sphere SF6 mixing ratios (figure far left).
Maryland and Virginia indicate that water
. concentrations fall,
Virginia
with SFCFC
to the fields stopped today, streams, rivers, and estuaries
As atmospheric
6
recharged since the early 1970s exceeds
can
be expected to receive increasing amounts of nitrate
an even more sensitive dating tool will be the U.S. Environmental
Protection Agency
Additional
and case studies
the
ratio of SFcomments
from
groundwater discharge until the contaminated water
6 to, for example, CFC-12.
water Maximum Contaminant
For best SF
results,
the apparent age shoulddrinking
be determined
Although
6 is almost entirely of human
is
flushed
through
Level (MCL) for nitrate of 10 mg/L
(as the system (Modica and others, 1998);
using
dating
techniques
each dating
origin,multiple
there is likely
a natural,
igneousbecause
up toprior
30 to
years
N), while water recharged
the may be needed to flush the high-nitrate
source of SF
will complicate
dating
technique
had
limitations.
CFC
datingearly
is best
suited
6 that
water
in several small agricultural watersheds.
1970s,
before the
heavypresent
use of nitroin groundwater
some environments.
USGS scientists
for
in relatively
rural environments
where
gen fertilizers,
does not exceed the MCL
To read other case studies, and to see the entire list of
have successfully
used SF6such
to date
localized
contamination,
as shallow
that from(Dunkle
septic systems,
and others, 1992; Ekwurzel and
references, check out this article online at: https://pubs.
groundeffluent,
water on the
Delmarva
sewage
landfills,
or Peninsula,
urban runoff,
can1994;
contain
others,
Böhlke and Denver, 1995).
Maryland, and water from springs in the
Nitrate
concentrationsusgs.gov/fs/FS-134-99/pdf/fs-134-99.pdf
in ground water unCFC concentrations in excess of that of
atmospheric
Blue Ridge Mountains of Virginia with
der
woodlands
were
low,
whereas ground
sources. The dating method appears to work well in
SF6.
water recharged under agricultural fields

Sourcewater | Technical

shallow, aerobic, sand aquifers that are low in particulate
had nitrate
concentrations
that exceeded
organic matter and the results can be accurate
within
2-3
Additional comments and
the MCL. CFC concentrations indicate
years in this type of environment. Even where there are
case studies
that ground water now discharging to
problems with CFC dating of groundwater, the presence of
streams that drain agricultural areas of the
For indicates
best results,
thethe
apparent
should
CFC
that
waterage
sample
contains
at leastand
some
Delmarva
then flow into the Chesabe determined
using
multiple
dating
tech-as tracers of recent
post-1940s
water,
making
CFCs
useful
peake Bay or the Atlantic Ocean, was reniques because
each
dating
has agree, or where all
3
recharge.
Where
CFC
and technique
H/3He ages
charged in nearby fields in the 1960s and
limitations. CFC dating is best suited for
three CFCs indicate similar ages, considerable
1970sconfidence
(Böhlke and Denver, 1995; Focazio
ground water in relatively rural environand others, 1998). Thus, even if the applican
be
placed
in
the
apparent
age.
ments where localized contamination,

cation of nitrogen fertilizers to the fields
such
as that from
septic systems,
Delmarva
Peninsula:
Resultssewage
from the determination
stopped today, streams, rivers, and estuarurban runoff, areas
can on the Delmarva
ofeffluent,
CFCs landfills,
in someoragricultural
ies can be expected to receive increasing
contain CFC
excess
of
Peninsula
ofconcentrations
Maryland in
and
Virginia
indicateof nitrate
that from ground-water disamounts
that
of
atmospheric
sources.
The
dating
water recharged since the early 1970s exceeds
the the
U.Scontaminated water is
charge until
method appears to work well in shallow,
Environmental
Protection Agency drinking
waterthe system (Modica and
flushed through
aerobic, sand aquifers that are low in parMaximum Contaminant Level (MCL) others,
for nitrate
of to 30 years may be
1998); up
ticulate organic matter and the results can
needed
to flush
the high-nitrate water
10bemg/L
(as
N),
while
what
recharged
prior
to
the
early
accurate within 2–3 years in this type
present
in
several
small agricultural water1970s,
before the
heavy
ofare
nitrogen
of environment.
Even
whereuse
there
prob- fertilizers, does
sheds.
not
exceed
the MCL
others, 1992; Ekwurzel
lems
with CFC
dating(Dunkle
of groundand
water,
and
others,
1994;
Bohlke
and
Denver,
1995).
Nitrate
the presence of CFCs indicates that the
Central Oklahoma
Water discharged
water sample contains
at least some
postfrom deep
concentrations
in groundwater
under
woodlands
were(400
low,to 800 feet) municipal
1940s water,
making CFCs
useful as
trac- agricultural
supply wells
in the central Oklahoma
whereas
groundwater
recharged
under
fields
ers nitrate
of recentconcentrations
recharge. Wherethat
CFCexceeded
and
aquifer
contains
had
the
MCL.
CFCCFCs (Busenberg and

concentration indicate that groundwater now discharging
and nitrate
concentrations
were measured
toCFCs
streams
that drain
agricultural
areas of between
the Delmarva
June 1989 and January 1990 on a section of the Delmarva Peand
then
flow
into
the
Chesapeake
Bay
or
Atlantic
ninsula, in the Fairmount watershed. Ground-water the
dating
reveals a pattern of high nitrate concentrations moving
slowly toward the estuary.
W

E

Estuary

(feet)
50

Woods
0.4

Agriculture

Water table

Wells
20

1985

Sea
level

1980

8

0.1

50

100

Lowlands

Water
movement

1970

5.2

27
32

13
21
14

0.9 Below limit

21

0.9

27

21

12

Numbers within circles
show nitrate concentrations, in milligrams per liter
(mg/L, as N). U.S. Environmental Protection Agency
Maximum Contaminant
Level (MCL) is 10 mg/L.
21 Above limit

9.4
13

Maryland

Delaware

1960

Approximate year of recharge to aquifer

keystone tap

Fall 2016

Viriginia

Delmarva
peninsula

CFCs and nitrate concentrations
were measured between June 1989
and January 1990 on a section of the
Delmarva Peninsula, in the Fairmount
Watershed. Groundwater dating reveals
a pattern of high nitrate concentrations
moving slowly toward the estuary.

Featured Administrative Article

Preventing Slips, Trips and
Falls on Borough Property
By EMC Insurance Companies
Slip, trip and fall incidents are the leading cause of accidental injury in the workplace, at
home, and in communities. Over 25,000 deaths are caused by falls each year in the
United States, and the toll is increasing dramatically.
An aging population is a key contribution factor to the problem because older
people are more at risk of falling and are more likely to sustain serious
injuries when they fall. While no walking surface can be made completely
“fall proof,” a formal slip-and-fall prevention can dramatically reduce
the risk of incidents.
Every organization is at risk for slip-and-fall incidents that
affect employees and the general public. To help reduce slipand-fall incidents and related costs, your organization
should implement a comprehensive prevention
program, which includes the following steps.

Assign Responsibility: Although slipand-fall prevention is everyone’s job, you
should designate a program coordinator
to ensure all slip-and-fall prevention
activities are completed in a timely manner.
The coordinator can be also the go-to person for
employees to report any slip-and-fall hazards they
encounter.
Train Staff: Train all employees on the various slip-and-fall
hazards they may encounter, as well as on practices and procedures
to reduce the risk of slip-and-fall accidents. Train maintenance
staff on proper floor cleaning procedures, snow and ice management
procedures, and appropriate use of warning devices or barricades.
Audit: Inspect walking surfaces regularly, both indoors and out. If snow or
ice accumulation is possible in your area, inspect walkways daily during the winter
and spring seasons. Keep in mind that pavement temperature, not air temperature,
determines whether walkways are icy or just wet. Inspect hard-surfaced floors near
building entrances frequently throughout the day during wet or snowy conditions.
Mitigate Hazards: Implement immediate corrective measures to address any known slip-and-fall hazards. Short-term
“quick fixes” and warning or barricade devices may be appropriate until permanent repairs can be scheduled.
Investigate Accidents: A formal accident investigation program helps quickly determine the root cause of any slipand-fall accident and take prompt action to prevent recurrence.
For assistance in developing a slip-and-fall prevention program, visit www.emcins.com, select “Loss Control,” then “Safety by
Topic,” then “Slip-and-Fall” to find training, self inspection checklists, prevention guides, and program template.
Article as first published in PA Boroughs News, August 2016
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Nutrient Credit Crunch

By Scott T. Wyland

SALZMANN HUGHES, P.C.
For those of us unfortunate enough to have suffered
through college economics classes, the law of supply and
demand probably evokes muttering professors and graphs
on a chalkboard. Economic analysis, as it turns out, is
actually quite useful.
When, about sixteen years ago, Pennsylvania made some
serious promises to its neighboring Chesapeake Bay states
to reduce nutrients and thus improve the quality of the
Bay, our Keystone State policymakers had some thinking
to do. One of the ideas that had its own ebb and flow in the
ensuing decade and a half is nutrient trading. Wastewater
treatment plants could purchase credits, DEP urged, rather
than build plant upgrades. Serious minded people thought
about this nutrient trading idea carefully. Then they built
upgrades.
Several aspects of nutrient trading caused WWTP
mangers to balk at relying on trading for long-term
compliance with nutrient cap loads. Credits had a oneyear lifespan, whereas WWTPs needed a long-term
strategy to compete with concrete upgrades whose cost
and performance could be accurately estimated. Credit
supplies could not be estimated, especially over the long

term; no studies were available to describe the estimated
supply of nutrient credits and compare that anticipated
supply to the estimated demand for credits on a year-toyear basis. The long term pricing of nutrient credits also
could not be predicted. The overall supply of credits could
not really be known for any time period but the present
year. While many involved tried to make the nutrient credit
market functional, even more esoteric threats to a robust
trading system existed. Might credits be opportunistically
hoarded to drive prices up? Higher credit prices would
reduce or eliminate any perceived cost advantage over
upgrades made of concrete and steel. What could be done
in the event a promised credit was not delivered – if the
farmer or WWTP defaulted?
In these pages I speculated about the day when the
demand for nutrient credits will approach the supply
available for purchase, driving costs up. Cap loads do not
move, but demand for additional WWTP capacity will
grow over time. Has that day arrived already?
Recent changes to Pennsylvania regulatory policy has
made it harder to generate nutrient credits. Until recently,
WWTPs could generate nutrient credits by operating

Veteran’s Memorial Bridge over the Susquehanna River in Columbia, PA. DepositPhoto
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Featured Administrative Article
below their cap loads, generating a ready supply of credits
to offset demand from other WWTPs that needed the
credits to meet their own cap loads. One larger scale,
multi-county program was established to generate a steady
and significant supply of agriculturally generated nutrient
credits. It looked as though a nascent credit market might
be nudged from the nest.
But DEP’s recent policies act to choke the supply of
nutrient credits. The 2:1 ratio became a 3:1 ratio, and
WWTPs saddled with additional effluent concentration
rules found they could no longer generate a steady supply
of credits. Credit generators became credit purchasers,
without any operational changes, and only because of
changed rules. The same activities that generated many
nutrient credits now generate few credits, or none.
The tightening of supply has had a remarkable effect on
the market. We now see that overall supply of credits may
not even meet the market’s demand. If so, WWTPs will
have to scramble to obtain credits to achieve compliance.
Some may be left without credits, at any price.
DEP strongly urged WWTPs to rely on nutrient credit
trading to maintain permit compliance. WWTPs instead
built upgrades, but still need some credits to maintain
permit compliance. Now the supply of credits is so small

that permit compliance is threatened.
Policies that have such large and important effects on the
industry – and the environment – deserve careful study.
Basic economic theory, had it been applied, could help
shape the market and prevent crises caused by short supply.
Supply and demand, a simple but important concept,
appears not to have been applied at all. The industry
deserves policies that are well thought out, subject to careful
scrutiny and deep thought, and which serve a purpose.
Many hundreds of millions of dollars are budgeted, paid,
collected, and spent each year. These are funds that come
from hardworking sewer customers.
Let’s ask for careful consideration of policy and its
specific effect on the supply of nutrient credits. We need
to measure and estimate the demand for credits, and gauge
the supply of credits. Only with such analysis can we create
a stable and effective market.

Scott Wyland is chair of the litigation group
and managing shareholder of Salzmann Hughes,
P.C.’s Harrisburg office where he focuses
on stormwater and nutrient trading issues.

DURABILITY FOR
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Phosphorus
Essential Nutrient Can Pose Problems for Wastewater Treatment
Published through the National Environmental Services Center at West Virginia University.

Phosphorus is a naturally occurring
element, found in water, food, and the
human body, especially in our teeth and
bones. It is a vital nutrient for humans,
plants, and animals.
Phosphates are natural compounds:
salts containing phosphorus and other
minerals, and are used in baking
products, toothpaste, and carbonated
beverages. Phosphates and phosphoric
acid are used in fertilizers.

As an essential plant nutrient, phosphorus is a key
component of fertilizer for agriculture in the form of
concentration phosphoric acids. Global demand for
fertilizers led to large increase in phosphate production
in the second half of the 20th century, resulting in the
agricultural industry being heavily reliant on fertilizers that
contain phosphate, mostly in the form of superphosphate
of lime.

DepositPhotos

Phosphate is a common ionic form
of phosphorus consisting of one
phosphorus atom bonded to four oxygen
atoms, and is represented chemically as
PO4-3. Because the phosphate ion has
a negative charge, it readily combines
with positively charged ions to form
numerous compounds. For example,
when combined with hydrogen it forms phosphoric
acid, H3PO4. Because phosphorus is commonly found
in the form of phosphate, the terms “phosphorus” and
“phosphate” tend to be used interchangeably.

Phosphorous is a key component of fertilizer for agriculture.

Why are phosphates and phosphorus an issue?
Because it is a plant nutrient, phosphorus and
phosphates trigger algal blooms that deplete the receiving
waters of oxygen under certain conditions, killing the
aquatic life. This process is called eutrophication and,
although reversible and based on natural effects (plant
nutrient, plant development), has become a significant
environmental problem. In many surface waters, algal
blooms can have considerable detrimental impacts on
leisure activities, tourism, and fish and other organisms.
Algal blooms also impact the sourcewater quality for
drinking water utilities. Although fertilizer runoff is a
big contributor to eutrophication, domestic sewage also
contributes to the problem.

Reducing phosphorus from wastewater discharges

w w w. q
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The removal of phosphorus during sewage treatment
process has become an area of interest as more and
more regional regulations take effect. The Chesapeake
Bay, where the U.S. Environmental Protection Agency
has established the Chesapeake Bay Total Maximum
Daily Load calling for a 25% reduction in nitrogen, 24%
reduction in phosphorus, and 20% reduction in sediment,
is one example of a regional regulation. (See map on next
page of areas under the Chesapeake Bay Watershed).
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The biological removal of both nitrate and phosphate is
often the best method. However, biological removal is not
possible in most situations so wastewater treatments plants
have to resort to chemical and more elaborate means to
deal with phosphorus.
Treatment technologies currently available for
phosphorus removal include those categorized as physical
(e.g., filtration and membrane technologies), chemical
(e.g., precipitation and physical-chemical adsorption),
and biological (e.g., assimilation and enhanced biological
phosphorus removal).
Physical treatment with sand filtration is similar to a sand
filter in a drinking water plant. Membrane technology
is also being employed and can include micro-, nano-,
ultra-filtration or reverse osmosis. In these processes, the
membranes physically filter some of the phosphorus.
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Chemical treatment for phosphorus or chemical
precipitation has been used for many years. The chemicals
used include compounds of calcium, aluminum, and iron.
The most commonly used chemical is ferric chloride or
ferrous sulphate. Other chemical-physical processes can
include enhanced coagulation where the chemical addition
helps settle the phosphorus out.
Biological treatment is the most commonly used process.
Traditionally, this involved treatment ponds containing
planktonic or attached algae, rooted plants, or even floating
plants (e.g., water hyacinths, duckweed). Enhanced
biological phosphorus removal (EBPR) is becoming a
popular treatment for phosphorus removal. EBPR has the
potential to achieve low (<0.1 mg/L) effluent phosphorus
levels at modest cost and with minimal additional sludge
production.
EBPR features an anaerobic tank (nitrate and oxygen are
absent) prior to the aeration tank. In the anaerobic tank,
bacteria called phosphate-accumulating organisms are
selectively enriched in the bacterial community within the
activated sludge. These bacteria accumulate large quantities
of polyphosphate within their cells, enhancing the removal
of phosphorus.
Removal of traditional carbonaceous contaminants
(biological oxygen demand), nitrogen, and phosphorus
can all be achieved in a single system, although it can be
challenging to achieve very low concentrations of both total
nitrogen and phosphorus in such systems. The phosphate
in EBPRs removed in the waste activated sludge, which
might have five percent or more phosphorus (dry weight) as
opposed to one two to three percent in non-EBPR sludges.
Regardless of the method used, removing phosphorus is
necessary to assure healthy aquatic and plant life, as well as
protecting the water that becomes drinking water.
46

keystone tap

Fall 2016

This Page: Water
Hyacinths (above)
and
duckweed
(left)
can
be
used a biological
treatment method
to help remove
phosphrous
from the water.
DepositPhotos

Opposite
Page:
A map of the
tributary
basins
that feed into the
Chesapeake Bay.
DepositPhotos

KNOWLEDGEABLE
WE DELIVER SOLUTIONS BECAUSE
WE KNOW WATERWORKS.

WE’RE MORE THAN ABLE TO MEET YOUR
NEEDS WHENEVER AND WHEREVER THEY ARE
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t’s Your City, your reputation. And when things go wrong, it’s your problem. It’s a fact: breakdowns
will occur—somewhere, sometime. Pumps go down, water mains break, valves wear out—all out
of your control. But what is in your control is how fast you get your system back online. Having
a supplier is part of the equation. Having the right supply partner is the answer. HD Supply has a
reputation of not only having the inventory on hand when you need it, but also of going the extra
mile to minimize your downtime. We partner with you so your city keeps running. Sure, problems
are going to happen. Let’s work together to find the solutions.

SERVING THE GREAT STATE
OF PENNSYLVANIA
Allentown ........................610-481-9979
Greensburg ....................724-539-2900
Harrisburg .......................717-938-8693
Plymouth Meeting ......610-275-7400

PENNSYLVANIA

BUILD YOUR CITY AND KEEP IT RUNNING.℠ | WWW.HDSWATERWORKS.COM
24 HOUR EMERGENCY SERVICE | ONLINE SERVICES

Stormwater | Column
Stormwater Management
By Mark Gregory

The principal law governing pollution of the nation’s surface waters is the Federal Water Pollution Control Act, or Clean
Water Act (CWA). Originally enacted in 1948, it was totally revised by amendments in 1972 that gave the act its current shape.
Congress made fine-tuning amendments in 1977, revised portions of the law in 1981, and enacted further amendments in
1987.The Clean Water Act has been one of the most significant regulations addressing the quality of our water.
Table 1. Clean Water Act and Major Amendments
YEAR
1948

ACT
Federal Water Pollution Control Act

1956

Water Pollution Control Act of 1956

1961

Federal Water Pollution Control Act Amendments

1965
1966
1970
1972
1977
1981

Water Quality Act of 1965
Clean Water Restoration Act
Water Quality Improvement Act of 1970
Federal Water Pollution Control Act Amendments
Clean Water Act of 1977
Municipal Wastewater Treatment
Construction Grants Amendments
Water Quality Act of 1987

1987

PUBLIC LAW
P.L. 80-845
(Act of June 30, 1948)
P.L. 84-660
(Act of July 9, 1956)
P.L. 87-88
P.L. 89-234
P.L. 89-753
P.L. 91-224, Part I
P.L. 92-500
P.L. 95-217
P.L. 97-117
P.L. 100-4

The CWA amendments in 1987 authorized measures to address non-point source pollution (stormwater runoff from farm
lands, forests, construction sites, and urban areas). This non-point source pollution is now estimated to represent more than
50% of the nation’s remaining water pollution problems.
Major change in where our waterway pollution is coming from

1970

2010

Non-Point Sources

Non-Point Sources

Point Sources

Point Sources

As you can see by the diagrams, we have made strong
headway in eliminating pollution from our point sources
but we still have way too much pollution coming from nonpoint sources.
- Point Source: man-made water control system
• Travels through a conveyance system
• Discharges from a discreet point or outfall into a
body of water
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- Nonpoint Source: agricultural runoff and sheet flow
from forested areas
• Does not travel through a conveyance system or
discharge from a discreet point or outfall into a
body of water

Column | Stormwater
With these factors in mind, it should be obvious what we
need to reduce the pollution we put into our water bodies.
We need to put more attention to address the non-point
sources. That is why stormwater is a major focus point in
Pennsylvania.
The three main aspects of storm water impacts are
water quality (pollution), groundwater recharge, and
flooding.
Many communities in Pa. are now required to manage
their stormwater run-off through use of the NPDES
(National Pollution Discharge Elimination System) permit.
This means that more work has to be done to reduce the
pollution that is carried to our water bodies by stormwater.
Part of the permit requires that a stormwater management
plan be developed. This plan is a documented way to have
specific guidelines that need to be followed to eliminate
this stormwater source of pollution for the area covered by
the permit.

NOT wait until you are required to, be proactive and start
looking at ways that you can reduce your stormwater
pollution now.
It is our obligation to insure that we continue to have
good quality water for the generations that follow us here
in Pennsylvania. Yes, it will cost money to address this
issue, but compared to many other items in our daily lives,
our water supplies are pretty much a good deal for the
price we pay.
If you would like to know more about stormwater, check
the DEP website: http://www.dep.pa.gov/Pages/search.
aspx?searchBox=ms4#.V11_ilrD8_N.
Ask your local government officials, or contact us here
at Pennsylvania Rural Water.
Remember, We All Live Downstream…...

If you are dealing with stormwater already, feel free
to contact us if you could use some assistance. If you do
not yet have to deal with stormwater, I recommend you

Mark Gregory
Stormwater Manager
mgregory@prwa.com

A 60-year
commitment
to quality
engineering
Water | Wastewater | Municipal

Since 1951

BANKSON ENGINEERS INC.
267 Blue Run Rd., Suite 200 | Cheswick, PA 15024
412-767-5100 | www.banksonengineers.com
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Sourcewater | Coulmn
Sourcewater Protection Field Surveys
By Don Muir
Last magazine I talked about the different databases and
programs available to water systems to obtain information
about potential sources of contamination near their water
sources. e-Map, Enviromapper, the National Pipeline
Mapping System, DWMAPs, etc. are all great sources of
information. Databases searches are starting points but
field work to confirm the information and to identify
additional potential sources of contamination is absolutely
critical.
Database information for the most part will provide you
with information on DEP and EPA regulated facilities. It’s
not going to identify residential fuel oil storage tanks, it’s
not going to identify residential on-lot septic systems or
may not identify small auto repair shops located near your
water source. Auto repair and body shops in particular
are hit and miss in EPA and DEP databases. Sometimes
they are listed in EPA’s Resource Conservation Recovery
Act (RCRA) database as small quantity generators of
hazardous material and sometimes they are not. They
are considered small quantity generators of hazardous
material because they handle or generate small amounts
of vehicle fluid and/or paint, thinner and other cleaning
solvents.
Another type of facility that seems to fly under the
radar many times are small machine shops with cutting
oil and solvents. I know a case where a community’s well
was contaminated from a small “mom and pop” machine
shop. Years and years of dumping small amounts of waste
cleaning chemical behind the shop. It finally made it to
the community’s well. Thousands of dollars later and a
treatment system to remove TCE from the water later, the
well is back in service. The machine shop isn’t in service
though. He’s out of business and most likely bankrupt.

You really need to get out and look at what is near your
source(s). Another potential source of contamination that
gets over looked a lot of times are electrical sub-stations.
Transformers containing PCB’s are being phased out
but it’s really hard to look at a transformer and tell if it
contains PCBs or not. There is no universal code among
power companies as to whether a transformer contains
PCBs or not. You need to contact the power company to
find out. Some systems did this when applying for the
“PCB, Dioxin, Asbestos” testing waiver several years ago.
Do you have your Source Water Assessment? The
Source Water Assessment provides you with a delineation
map of where your water comes from and a list of potential
contaminants in the area. A database search of potential
contaminants – no field verification. Delineation of
surface water sources is not difficult, surface water runs
downhill and the delineations provided in the assessments
are very accurate. Ground water is different though and
the assessments, in most cases, provide a simple bellshaped delineation showing the GENERAL recharge
Continued on page 61

to make the best decisions;

owne r &
op e r a t or
is

essenti a l

i nput

water
wastewater
municipal

Reading | Lititz | Mountaintop | Pittsburgh | Pottsville | State College

800.825.1372 | entecheng.com
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Your Water Treatment Partner

Whether you’re looking for new technologies capable of meeting today’s
more stringent water quality parameters or for alternative products to reduce
costs while maintaining quality treatment, Coyne Environmental has the
product lines and expertise to continually provide you with the appropriate
chemicals and feed systems.
For more information on specific products or which products would

Coyne Chemical
Environmental Services
3015 State Road
Croydon, PA 19021

perform best in your application, please feel free to contact your

215-785-3000

Coyne Environmental Applications Specialist at: 215-785-3000.

coyneenvironmental.com

KeystoneTAP_Ad.indd 1

1/6/15 3:53 PM

SIMPLY THE BEST IN WATER STORAGE!
Our bolted RTP (rolled, tapered panel) tank design is unmatched worldwide. It is the strongest,
precision tank design that does not utilize cheap web stiffeners.
Our LIQ Fusion 7000 FBETM coating system and application technology is unmatched in water
storage applications. It is a STRONGER SYSTEM THAN GLASS COATINGS and other epoxy powder systems.
It is provided exclusively by one company, Tank Connection.
Simply unmatched worldwide. Our facilities are ISO 9001 quality system certified. TC
operates multiple storage tank manufacturing facilities in the U.S. Our storage products and services are
requested globally because our quality is recognized as “the BEST” in the industry!
We are the leading experts in storage applications
with more years of combined industry experience than any other tank company.
Unmatched in quality and field safety. EMR: .59

A GLOBAL LEADER IN LIQUID
STORAGE APPLICATIONS!

Request A Quote And “Get Connected” With Real
Performance From The Market Leader, Tank Connection!
TANK CONNECTION AFFILIATE GROUP
3609 N 16th St • Parsons, KS 67357 • +1 620.423.3010
www.tankconnection.com • sales@tankconnection.com

Fall 2016

keystone tap

51

Water | Technical

Continued from page 28

•

Sample site selection criteria

•

Lead sampling protocols

•

Public education for copper

•

Measures to ensure optimal corrosion control
treatment

•

Lead service line replacement

The new stipulations, detailed in the Report of the
Lead and Copper Rule Working Group to the National
Drinking Water Advisory Council:
•

Require proactive lead service line (LSL) replacement
programs, which set replacement goals, effectively
engage customers in implementing those goals, and
provide improved access to information about LSLs,
in place of current requirements in which LSLs
must be replaced only after a lead action level (AL)
exceedance;

•

Establish more robust public education requirements
for lead and LSLs, by updating the Consumer
Confidence Report (CCR), adding targeted outreach
to consumers with LSLs and other vulnerable
populations (pregnant women and families with
infants and young children), and increasing the
information available to the public;

•

Strengthen corrosion control treatment (CCT),
retaining the current rule requirements to re-assess
CCT if changes to source water or treatment are
planned, adding a requirement to review updates
to EPA guidance to determine if new scientific
information warrants changes;

•
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Modify monitoring requirements to provide for
consumer requested tap samples for lead and to
utilize results of tap samples for lead to inform
consumer action to reduce the risks in their homes,
to inform the appropriate public health agency when
results are above a designated household action
level, and to assess the effectiveness of CCT and/or
other reasons for elevated lead results;

•

Tailor water quality parameters (WQPs) to the
specific CCT plan for each system, and increase the
frequency of WQP monitoring for process control;

•

Establish a health-based, household action level
that triggers a report to the consumer and to the
applicable health agency for follow up;

•

Separate the requirements for copper from those
for lead and focus new requirements where water is
corrosive to copper; and

•

Establish appropriate compliance and enforcement
mechanisms.
keystone tap
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Ultimately, the national uproar over lead poisoning
in Flint, Michigan may accelerate the passing of more
stringent standards for lead levels in drinking water.
However, it is important to recognize the progress that
has been made. The federal standards for lead in drinking
water provide significant benefits, both in reducing health
risks and in extending the life of water systems. But that
good news is offset by an emotionally charged catastrophe;
a failure that was preventable and may accelerate the
passing of more-stringent standards for lead levels in
drinking water.

The statement has been made that the lead service
lines in Flint must be replaced in the next year. Research
indicates it will take $55 million and 128 full time workers
to replace the 15,000 lead service lines in Flint.

Wendy Malehorn
Training & Education
Development
wmalehorn@prwa.com

Municipal Management Corporation
“The Water-Loss Experts”
We are different. Are you tired of leak detection services and devices
that brag of low prices and don’t deliver? We find your leaks, teach
your staff, and sell you equipment if needed, to continue to do the job
right. Owned by the man who personally has trained more people
in leak detection than any other! We are the Midwest reps for the
SubSurface line of leak detectors, correlators, and line
tracers-equipment that works and that YOU can use!
No big claims just honest results.
Call Steven Hiveley: 515-681-4727

Clean. Safe. Sustainable.
Utility Service Group has
proudly served the potable
and industrial water
industries for over 50 years.
Today’s Utility Service Group
provides comprehensive condition
assessments, rehabilitation services and
sustainable asset management solutions
throughout the whole water cycle. Our
comprehensive portfolio of innovative
sustainable technologies and customdesigned professional asset management
services deliver value-based, sustainable
and compliant results for our water
system customers.

The U.S. leader in providing innovative asset management
solutions for the water industry

Tank Services

Water Quality Services

Maintenance Program
Tank Cleaning & Rehabilitation
Concrete Tanks
Tank Security Services

Pipe Cleaning (Ice Pigging)
Trihalomethane Removal System (TRS)
Water Mixing
Filter Maintenance Program
Filter Rehabilitation & Cleaning

Distribution System
Management Services

Metering Services

Communications

Metering Maintenance Program

Communications Site Management

Distribution System Monitoring
Leak Detection Services
Valve & Hydrant
Asset Mapping (GIS)

Water Well Services
Maintenance Program

Western PA | Bob Radwan
Eastern PA | Russell Brown
Customer Service: 855.526.4413
help@utilityservice.com

1230 Peachtree Street NE, Suite 1100 | Promenade | Atlanta, Georgia 30309
Phone 855.526.4413 | utilityservice.com

Administration | Column
YES! You Should Have Money in the Bank
By Robin Montgomery

To some: This is a Misconception!
Misunderstanding! Misinformed!
Just because your system is non-profit, you can and
should have money in the bank.
It takes money to run and maintain your system and it is
the board members responsibility to make sure that there
is enough money to do this properly. There are many ways
to save, and maybe there are some you haven’t thought of.
Every penny you save will be needed sooner or later. If you
haven’t started it’s better late than never.
First you must review your customer’s rates. Think
about:
• When reviewing your rates be sure to add in some
for savings.
• When is the last time you raised them? That’s
always the big question. And no there is no prize for
the longest time since rates were raised.
• No one wants to raise rates, but with the increased
cost of running and maintaining your system, it is
necessary.
• Another BIG question: If you raised your rates, was
it sufficient enough to cover the expenses? And
enough to put some into savings.
After you have tackled the rates issues (and don’t get me
wrong, the rate issues are BIG ISSUES), you need to begin
the savings issues.
The board members must decide how much they can
start putting into a savings fund immediately. If you’re
just getting started, look for money that you don’t put into
the budget. Such as late fees, shut-off and reconnect fees,
and/or new customer connect fees. It might not sound like
a lot but it does add up.
And let’s face it, it’s more than what you had last month
in savings.
The board can put it in an emergency fund. Yes, and
there are always emergencies, wouldn’t it be nice to have
the money when, not if, available. Then, there is the
capital improvement fund, this would be the money used
for maintaining or upgrading the system. There can be a
distribution fund would be used to start being proactive
on line replacement and repairs, or equipment fund. Are
you getting the idea? It doesn’t matter what you call it, it is
money the system will need.
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Just because your system
is non-profit, you can and
should have money in the
bank.
The board members are there to make sure the system
is running efficiently and properly. This ALL takes
money. If a system is not taking care of, it will not last.
Ask yourselves: Would anyone move into a house and live
there for say 40-50 years and do nothing to it, and expect it
to keep them warm and dry? I hope not, and the system
is the same way, the better you take care of it and save for
the future, the longer it will last.
So the next time your operator comes to the board and
request funds to FIX or REPLACE something within the
plant or system, PLEASE listen to them. No, duct tape and
coat hangers are not going to work. The operator is paid to
do a job, with an enormous amount of responsibility, so if
you trust them to provide the community with either good
quality drinking water or properly treated wastewater,
LISTEN TO THEM. Your customers are depending on
you, the board members, to properly maintain the system
by keeping everything in good working condition. So
that they, the customers, can be provided with excellent
service.

This is not food for thought!
This is: make a motion, vote, approve,
and START SAVING
Your system, operator and
customers will THANK YOU!
SAVE! SAVE! SAVE!

Robin Montgomery
Sourcewater Protection Specialist
rmontgomery@prwa.com

New Members of PRWA
System Members

Borough of Carroll Valley, Adams County
Lemoyne Municipal Authority, Cumberland County
Middle Creek Bible Conference, Inc., Adams County
Jefferson Township Water Authority, Somerset County
Middletown Township Sewer Authority, Delaware County
Miracle Mountain Ranch, Warren County
Pottstown Borough, Montgomery County

NTNC Member

Two Mile Run County Park, Venango County

Stormwater Member

Pottstown Borough, Montgomery County

Associate Members

Ryan Herco Flow Solutions - Pottstown, PA

Fluid control systems, fluid filtration systems & fluid handling products

Seewalk Labs, Inc. - Williamsport, PA

Chemical & Bacteriological Analysis; Drinking Water, wastewater, solid waste & soil analysis for underground tank removal.

Water Service Professionals - Warminster, PA

Filter Inspections, Plant optimization, FPPE Prep & Backwash Optimizations.

www.prwa.com/membership
From May 10, 2016 to August 8. 2016

SAVE MONEY  END SHUTDOWNS
SBE CERTIFIED  24 HOUR SERVICE!

PRO TAPPING
& PIPE FREEZING
Live Pipeline Pressure Tapping Contractors/Eng.

 75 Holley Avenue  P.O. Box 122 
Bradford, PA 16701
Phone: (814) 362-9515  Fax: (814) 362-8055
Email: Kerry@Pipeeyesewer.com
WWW.PIPEEYESEWER.COM

 Hot Taps

SERVICES

 Wet Taps
 Line Stops
 Pipe Freezes
 EZ Valve Insertions

“THE NO SHUTDOWN SPECIALISTS”

 Specialty Valves & Fittings

®

 Pipe & Tank Wall Thickness Testing

620 Gravelly Hollow Road  Medford, NJ 08055
www.protapping.com  info@protapping.com

CCTV Inspection
Hydrojet - Vac Cleaning Service
Pressure Chemical Grouting of Pipe Joints & Defects
Manhole Sealing and Restoration
Dye and Smoke Testing Programs
CSO, I/I, CAP Surveys
Hydro Excavation
Lateral Inspections and Grouting

CONTACT: KERRY ROSLINSKI
Municipal  Industrial  Commercial  Residential
Fall 2016
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Legislative Efforts to Address Lead in PA (Continued from page 23)
Featured Administrative Article

Disease Control’s acceptable amount, it would be required to submit a remediation plan to the state Department
of Education.
Status: The bill number for this legislation has been reserved, but it has not been formally introduced yet.
Senate Bill 18 (Kitchen-D-Philadelphia) amends the Human Services Code adding language requiring child
day care centers licensed by the Department of Human Services to test the lead levels of the water, paint and
soil at the centers as part of the licensure process.
•

It requires the facility to provide every parent or legal guardian who has a child enrolled in the facility
notification of the results of the lead certification.

•

It also requires the results to be posted on the department’s website and, if available, the facility’s website.

•

It prohibits the department from issuing a license to any child day care centers in which lead levels
are higher than the Centers for Disease Control’s recommendations and provides the department shall
require corrective action.

•

Finally, it requires centers with elevated lead levels to submit a remediation plan to the department.

Status: Reported from the Senate Public Health and Welfare Committee on June 22, 2016 and is now
before the full Senate for its consideration.
•

Senate Bill 19 (Fontana-D-Allegheny) amends the Real Estate Licensing and Registration Act, in duties of licensees,
mandating that a sales contract include a statement indicating the buyer may elect to have lead levels in water tested.
Status: Referred to the Senate Consumer Protection and Professional Licensure Committee on May 17, 2016.

•

Senate Bill 20 (Fontana-D-Allegheny) amends Title 68 (Real and Personal Property), in seller disclosures, adding
that the disclosure form shall include disclosures with
respect to lead paint in homes built before 1978 and
lead contamination in drinking water.
Status: Reported from the Senate Urban Affairs
and Housing Committee on June 22, 2016 and is now
before the full Senate for its consideration.

Copies of the legislation can be found on the Pennsylvania
General Assembly’s website at: www.legis.state.pa.us/. We
will continue to monitor these bills as they move through
the legislative process and update you on any developments.
References
1 - “Pennsylvania Water Systems Not the Cause of Lead Exposure,”
2/8/2016 http://www.ahs.dep.pa.gov/NewsRoomPublic/SearchResults.
aspx?id=20927&typeid=1
2 - “18 cities in Pennsylvania reported higher levels of lead exposure than
Flint,” 2/3/2016 http://www.vox.com/2016/2/3/10904120/lead-exposureflint-pennsylvania
3 - “Pennsylvania Water Systems Not the Cause of Lead Exposure,”
2/8/2016 http://www.ahs.dep.pa.gov/NewsRoomPublic/SearchResults.
aspx?id=20927&typeid=1
4 - PA DEP Website “Lead in Drinking Water” http://www.dep.pa.gov/
Citizens/My-Water/PublicDrinkingWater/Pages/Lead-in-Drinking-Water.
aspx
5 - “Sen. Hughes, Democratic Senators Call for Statewide Task Force,
More Testing to Determine Extent of PA’s Lead Problem,” 3/23/2016 http://
senatorhughes.com/sen-hughes-democratic-senators-call-for-statewidetask-force-more-testing-to-determine-extent-of-pas-lead-problem
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Introducing
Michael Emery
GIS Specialist

Look for an article
from Michael in
our next magazine,
out in December!

Michael joins PRWA with over 20 years of experience in
GIS. Prior to becoming a GIS Specialist in 2016,
Michael worked for a private engineering firm, utilizing
GIS in the natural gas and civil engineering divisions,
and the Lancaster County GIS Department, helping
counties across the Commonwealth. Michael has a B.S.
in Geography, specializing in cartography and GIS,
from Penn State University.
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GIS Mapping
Are your system maps out-of-date?
Are you tired of hunting down various drawings of your
water, wastewater or stormwater system?

PUT ALL YOUR SYSTEM’S INFORMATION
AT YOUR FINGERTIPS BY

GETTING IT MAPPED!

Pennsylvania Rural Water Association is proud to offer a GIS Mapping Program that provides
GIS mapping services to water & wastewater utility systems who are interested in obtaining
accurate maps and geographic data for their water, wastewater or stormwater networks. With
our state of the art equipment and up-to-date technology, we are able to create and tailor maps
for systems with 4 inch accuracy!
Examples of assets you can map...
Distribution Systems

Main Lines, Main Line Valves, Curb
Stops, Meter Pits, Air Release
Valves, Tank Locations, Fire
Hydrants

Stormwater Collection Systems
Main Lines, Inlets, Outfalls,
Manholes, Retention Basin
Boundaries, Detention Basin
Boundaries, Swales, Culverts

What you receive

After consultation and data collection, you will receive:
• A 34” x 48” wall map of the entire system.
• An 11” x 17” truck book which includes large scale
maps displaying more detail and accuracy for userfriendly in-field use.
• All electronic files containing geographic data &
additional attribute data specific to each physical
asset being mapped.
ALSO: PRWA offers technical assistance and on-site
training to those interested in purchasing GIS & GPS
equipment/software.

Collection Systems

Manholes, Grinder Pumps, Pump
Stations, Lamp Holes, Clean Outs,
Tank Locations, Main Lines

CALL TODAY TO SCHEDULE
YOUR FREE CONSULTATION!

Michael Emery

O: 800-653-7792 ext 212
C: 814-424-0153
E: MEmery@PRWA.COM

WWW.PRWA.COM/GIS

Training | Column

Continued from page 5

Answer Key
1. A

9. B

2. B

10. C

3. D

11. C

4. D

12. C

5. A

13. A

6. B

14. A

7. A

15. A

8. C

DepositPhoto

Correction:
On page 62 of the summer
2016 Keystone Tap, the answer
key for the “Safety Check” states that the correct answer to question 8 is d.
The correct answer for #8 is c.
8. What type of fire extinguisher should be used for fires with live electricity present.
a. Class A
b. Class B
c. Class C
d. Class D

Water solutions for a
healthy planet.
We are 27,000 smart, talented and driven people
committed to exceptional and sustainable outcomes.
We collaborate. We innovate. We deliver results.
We are Arcadis.

Improving quality of life.

W W W. ARCA D IS. C O M
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Continued from page 50

area of your well or spring. But it is a starting point in
determining if the locations you identified in your field
survey of potential contaminants are actual in your well or
spring’s recharge area? Myself, I’d rather be safe than sorry
and include a location as a potential contaminant source
that is outside the recharge area than omit a location that
actually is in the recharge area.
How do you get a more accurate delineation of your
ground water source’s recharge area? There are two
programs available to water systems that will provide this:
The DEP Source Water Protection Technical Assistance
Program (SWPTAP) and the Small Systems Source Water
Protection Program. The SWPTAP program is open to
both surface and groundwater systems while the Small
Systems Program works with primarily small groundwater
systems. Along with providing recharge delineations, both
programs will help you develop source water protection
plans to address the potential risks that you identified in
your field survey of potential contaminants.

Coulmn | Sourcewater

If you do not feel either of these programs are right
for you, PRWA has developed a “SWAP Assist” Source
Evaluation Checklist/Questionnaire that can help you in
your efforts to protect your water source. The form asks
a series of questions about your source, about potential
risks to your source and what you are currently or could
be doing to protect your source. The Source Evaluation
Checklist/Questionnaire can be found on the Templates
page of the PRWA website under “Sourcewater Protection
Tools”.
https://www.prwa.com/pages/resources/formsresources-templates/sourcewater-protection-tools
Once completed, the questionnaire is returned to
PRWA. We will then come out to your system, review the
questionnaire with you and help you develop methods to
protect your water source. Or just contact PRWA, we will
complete the questionnaire on-site with you.
As a water professional you are tasked with providing to
your customers our most valuable resource that is of the
highest quality. The higher the quality of the raw water,
the easier it is to treat to required standards and deliver
to you customers. If you do not identify the risks to your
water source, how can you protect it? PRWA is here to
assist you in doing this. Give myself, Robin or Danielle a
call and we’ll be happy to help you.

Don Muir
Sourcewater
Protection Specialist
dmuir@prwa.com

CHEMICAL FEED AND PROCESS EQUIPMENT FOR
WATER & WASTEWATER
VISIT OUR WEBSITE FOR ACCOUNT LISTING: www.bissnussinc.com
PITTSBURGH / WEST VIRGINIA

Access to Sourcewater Protection templates and forms can be found on our
website. Either go to Sourcewater through our programs tabs (see above),
or follow the link in the article.

2600 Boyce Plaza Rd.
Suite 141
Pittsburgh, PA 15241
Tel: (412) 221-1200
Fax: (412) 221-5952

CANFIELD

Olde Courthouse Bldg
Suite 260
Canfield, OH 44406
Tel: (330) 533-5531
Fax: (330) 533-6857

FOR CHEMICAL FEED PARTS & SERVICE VISIT
www.bnrinc.com OR CALL 888-256-3142
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Golf Classic

Congrats to our winners!

Scramble Winners
Bryan Churilla
John Mowry
Jason Orsini
Chuck Shultz

SHAMble Winners
Joe Falcone
Chaz Garrity
Daniel Guest
Ben Reichley

A big thanks to our event sponsors!

LB Water
We Make Water Work

Thanks to our hole sponsors!

Badger Meter | EAP Industries | Ferguson Waterworks | HD Supply
HomeServe USA | KLH Engineers | LB Water | National Road Utility |
Neptune Technologies Group | PAWSC | Pro Tapping | RDM Johnstown
Ryan Herco Flow Solutions | Sensus | SwiftReach USA | Trombold Equipment Co.
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Did you know...
That you can find commonly used forms
and templates on our website. We have
glossaries for administrative staff, forms
used for DEP reporting, and more!
Go to:

WWW.PRWA.COM/Resources
Find Forms, Resources Templates there!
Here are some different materials we have
there!

Questions? Call us 800-653-PRWA

Longest Drive Winner:
Chaz Garrity

Closest to the Pin Winner:
Dan O’Boyle

3-Hole Putting Contest:
Tyler Cozad

Fall 2016
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It’s not too late!
Put your company’s ad here
Advertise in the Keystone Tap
and online!
Go to

www.prwa.com/advertise
or call Pattie at 800-653-7792 ext 110
64
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138 West Bishop Street
Bellefonte, PA 16823
Change Service Requested

ATTENTION: WATER / WASTEWATER DEPT
When finished reading, please route to:
£ Operators / Managers £ Board £Office Personnel

