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been able to develop a network that comprehensively
i _ o monitors the quantity and quality of surface waters and
part format that includes a section describing results of ground water. We have been able to sustain this effort

our monitoring efforts and a section that highlights a Par-pecause of the ?enerou,s support from local governmen-
(A GdA I NI GKSYS® ¢ KAZ &SI NBfhndhdngoehnthén ogahi-didng Hiibir shibort?s
wastewater treatment plants in the Spring Creek water-

. vital, and we sincerely thank them on behalf of the entire
shed. While wastewater treatment plants may not seem Spring Creek community.

like an interesting topic to some folks, these facilities are
vitally important to the health of Spring Creek.

In this annual report, we have continued to use a two

In my view, the water quality in Spring Creek is better
today than it has been over the past 100 years. Part of

the reason for improved water quality is the reduction in
the number of wastewater treatment plants discharging 7{ z ! 4 .
into the stream. At one time we had five plants produc- ;

ing treated effluent, and now, only two plants discharge
into Spring Creek and the Penn State plant disposes of all
of its treated effluent in a spray irrigation system. But
more importantly, all three wastewater treatment plants
are using the latest technologies to achieve the high de-
gree of treatment necessary to meet their permit re-
guirements. It is likely that no other watershed in the
state has the varied and sophisticated wastewater treat-
ment systems that we have here in the Spring Creek wa-
tershed.
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port, especially John Gaudlip, Cory Miller, Tom Smith,

and their staffs who wrote the informative sections on

wastewater treatment plants.

2008 marks the tenth full year that our surface water
monitoring network has been in operation. Our mission
has remained unchanged, and through time we have
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lected by the WRMP is unique for a watershed of this
size. Measurement of the conditions within the Spring
Creek Watershed will be useful in the management of
this resource for years to come.

In addition to addressing the treatment and disposal of
human wastewater, we will also review water quality and
quantity for 2008 throughout the Spring Creek Water-
shed. This will cover both surface and ground water lev-
els and surface water quality for the calendar year 2008.
Water quality and quantity data are available upon re-
guest by contacting the Water Resources Monitoring
Project Manager, Brianna Hutchison, at (814)-R300.
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Water Resources Monitoring Project (WRMP) 2008 An-
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Disposal of Wastewater in the Spring Creek Watershed

focuses on an issue that most people seldom consider

where does our wastewater go and how is it treated? In

GKA& &8SINRa NBLR2NIZ ¢S LINPOYARS | ONAST 20SNWASg 2F (KS
nicipal wastewater treatment process, discuss the history

of wastewater treatment in the Spring Creek Watershed,

and describe the unique ways that our local wastewater

treatment plants are protecting our water quality.

The monitoring data collected each year by the WRMP

will be important in measuring the effects of new treat-

ment practices such as the University Area Joint Author-
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watershed. The type and quantity of information col-
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Contributed by WRMP committee member John Sengle (PA Department of Environmental Protectio

pump stations that convey sewage over terrain where it
will not flow via gravity by use of buried pressure force
mains.

This section provides a broad overview of the scientific

principles, facilities, and operating practices common to
municipal wastewater treatment plants across Pennsyl-
vania. More specific details about how our local treat-
ment plants are constructed and how they operate are
presented in subsequent sections.

In many parts of the northeastern United States, sanitary|
collection systems may be more than 100 years old and
constructed of a range of materials, including tec@ta

o o clay, asbestesement brick, etc. that do not provide an
Municipal wastewater treatment facilities, often referred

: effectively sealed sanitary sewage collection system.
to as POTWs (Publicly Owned Treatment Works), are

: = New sewers are now constructed almost exclusively of
foun_d across P_e_nnsy_lvanlg_and range in size from p_la”tssealed joint PVC pipe in a range of sizes anetpsé con-
serving large cities with millions of customers and dis-

_ o crete manholes that are pressure and vacuum tested for
charging hundreds of millions of gallons of wastewater

_ - leakage during installation. As a result of the extensive
per day, to small plants serving communities of less than, oo of old, dilapidated, and unsealed piping in some
100 people and discharging a few thousar_\d gallons per municipal collection systems, significant volumes of clea
day. Wastewater treatment plants are typically rated

) i _ groundwater and surface water are able to enter the
and sized by their wastewater treatment capacity €x-  ganitary collection system, especially in response to ex-
pressed in million gallons per day (MGD).

tended rainfall events, snowmelt, and elevated ground-

. ) water levels. Collectively this leakaigéo the sanitary
The wastewater treatment process begins with a collec- ¢jection systems is referred to as inflow and infiltration

tion system of buried pipes, including main interceptors, (1&1), and can greatly increase the volume of sewage
tributary interceptors, and service laterals to individual reaching a treatment plant. Excessive 1&I is a common

homes and businesses, to convey sewage wastes from ,pjem across the northeastern U.S. and often may re-

individual connections to the treatment plant. Individual g it in direct discharges of untreated sewage from over-
home laterals are usuallyiach PVC pipe and intercep- ¢4,y pipes due to collection systems being unable to
tors may range in size from 8 to 60 inches or larger. Burbarry the flow that is entering them.

ied collection piping is connected through a network of

manholes located at changes in sewer grade and SEWer q ¢o|lection system delivers the sewage to the POTW,
alignment, that aIIov_v for access, inspection and mainte- |, i employs an integrated combination of physical
nance of the collection system. Collection systems are 5. engineering controls, biological processes, and

designed to the greatest extent possible to convey sew- hemical processes that remove both particulate and dis
age from source to POTW simply by gravity. Dependinggqyeq contaminants from the wastewater, provide effec-
upon local topography, collection systems often include

O
<
(@
<.
D
=
o
*
<
-
=,
O,
o
D
)
)
—
D
=
=
(D
=
D)
o)
~—
=
)

2008 State of the Water Resources in the Spring Creek Watershed



tive disinfection for potential pathogens, and discharges (2) Primary Clarification Not all POTWSs are equipped
that treated wastewater back into a receiving stream un-with primary clarifiers (typically large concrete tanks),
der the auspices of a PA DEP issued NPDES (National Bult where they are employed, they settle out a signifi-
lution Discharge Elimination System) discharge permit. cant portion of the solid or settleable contaminants in

the wastewater. These settled solids, known as primary
Efficient functioning of POTWs is dependent upon the sludge, are pumped to digesters for further treatment
continuous growth and reproduction of a wide variety of and mixing with other sludges and ultimately processed
microorganisms that use the contaminants in sewage asinto biosolids for composting, land application, or landfill
FOOD! While filtration and chemical addition have im-  disposal. Primary clarification is largely a physical settling
portant functions in meeting NPDES effluent criteria, it isprocess, with only limited microbial treatment.
hard to overemphasize the extent to which POTWSs suc-
ceed or fail largely by how well they create and maintain (3) Activated Sludge/Extended AerationBiological
conditions that support the healthy growth of wastewa- treatment units are generally large steel or concrete
ter microorganisms in their processes. tanks that receive raw sewage or primary clarifier efflu-

Syiao ¢KS Glyla O2yildlFAy @6KIFG Aa
Wastewater treatment plants come in a variety of shapeswvhich is normally the color and consistency of chocolate
and sizes, and some specific treatment processes are dewilk, and contains a rich, diverse mix of microorganisms
termined largely by facilitgpecific effluent criteria in the capable of using the particulate and soluble wastes in the
NPDES discharge permit, while other processes are al- sewage (carbohydrates, sugars, proteins, and starches) as
most universal in their application. What followsarema-F22 R F2NJ INRB I K | YR NBLINR RdzO( A 2
jor unit processes in the sequential order in which they provided with air from a blower and tributary system of
might be found in municipal wastewater treatment diffusers that essentially create small air bubbles at the
plants, and a brief description of their functions. bottom of the tank. These air bubbles pass through the

mixed liquor as they rise and in the process provide es-
(1) Headworks/Pretreatment Raw sewage entering the sential oxygen exchange faerobic (with oxygernnicro-
POTW frequently passes through a flow meter, is sam- bial respiration and breakdown of sewage contaminants.
pled for influent testing, and then may proceed to a These same tanks are also frequently capable of mixing
range of largely physical processes to grind up into the liquorwithout supplemental air. This creates an-
smaller sizes, or screen out and completely remove inertoxic (without oxygengnvironment, which favors a differ-
trash and debris, and settle out and remove grit (anti ent assemblage of microorganisms that are capable of
skid, cinders, etc). This step is important to remove ma-removing contaminants (primarily nitrateitrogen)
terials that might foul pumps and piping further into the through a process known as denitrification The use of
process, and also to remove contaminants that are anoxic zones in biological treatment units is an important
largelynot susceptible to microbial breakdown. component of the ongoing effort to reduce total nitrogen
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(5) Tertiary Treatment Where discharge criteria are
stringent, the secondary clarifier effluent is directed to
either sand filters, microscreens, or synthetic fabric fil-
ters, which provide an additional degree of particulate
removal to meet stringent total suspended solids and
nutrient NPDES criteria.

(6) Disinfection All NPDES permits require the effective
disinfection of treated sewage. While for many years
that was provided almost exclusively by applying liquid o
gas chlorine mixes to the effluent, many POTWSs now us¢
ultraviolet (UV) light for disinfection. Use of UV disinfec-
tion has dramatically reduced the chlorine discharged
into streams and rivers, and has also dramatically re-
duced the threats to public safety associated with stor-
age, transportation, and usage of liquid and gas chlorine

> LS , -

Anaerobic biological treatment tank (credit: Austep SRL)

loads to the Chesapeake Bay, and a number of local
POTWs have implemented plant upgrades specifically to(7) Biosolids All successful biological treatment proc-
provide denitrification capabilities. essegjeneratesolid wastes. The treatment process by its
very nature removes contaminants from wastewater by
(4) Secondary ClarificationMixed liquor leaving the converting them into the biomass of microorganisms.
aeration tanks settles in secondary clarifiers. The largesSludges and solids removed at various points in the treat
portion of the sludge that settles to the bottom of the ment process are collectively stabilized aerobically or an
Of FNAFTASNI Ad NBGAZNY SR | & heyobically yhitkeaedyla yaiiaty of2riddh&hiaad &g
source of hungry microorganisms to the aeration tank  chemical processes to remove excess water, and then
(return sludge), while a portion is pumped out of the sys-processed for landfill disposal, land application, or com-
tem (waste sludge) and processed with primary sludge posting.
into biosolids. Where discharge criteria are more strin-
gent (such as discharges to Spring Creek), chemical co- (8) Advanced TreatmentSome POTWSs have installed
agulants such as alum are frequently added at the seconadditional treatment processes to provide a further de-
dary clarifiers to enhance settling and provide for phos- gree of treatment with the intent of changing our ap-
phorus removal. LIN2F OK (G2 o6FaiSél G§SNI GNBI
fSYé G2 | aNBaz2dz2NOS 22N
processes might include micro or ultra filtration and re-
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verse osmosis, producing a very high quality effluent. As
potable water supplies are placed under increased de-
mand from urbanization and population growth, the im-
portance of wastewater reuse and recycling will increase.
Those efforts have specific relevance to providing waste-
water treatment for the rapidly increasing sewage flows
generated by growth and development in the Spring
Creek basin.

At the influent and effluent ends of the POTW process,
representative samples are collected to ensure compli-
ance with NPDES limits. POTWs routinely perform inter-
nal process control testing to cope with the very dynamic
nature of biological processes, including changing flows
coming into the plant, changing quality of wastewater
entering the plant, temperature changes, and mechanical
equipment variability.

Advances in wastewater treatment technology, increas-
ingly stringent discharge criteria, capable professional
design and operations personnel, and the expenditure of
billions of dollars of private, public and municipal dollars
has produced dramatic improvements in water quality
across Pennsylvania. Large reaches of rivers and streams
across Pennsylvania are now fishable and swimmable
thanks to those efforts, and water quality from municipal
wastewater treatment plants in Pennsylvania continues

to show notable improvement.
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Contributed by WRMP committee chair Robert Carline (Retired, PA Cooperative Fish and Wildlife Rese

ltis likely that humans and their livestock had a substan-Durlrlg the pe.rlod (.Df 1969 o 19853, treated' human wa§te-
water was being discharged at three locations on Spring

t?al impact on the water q_uality of SP””Q Creek from the creek and two tributaries. In 1983 the Pennsylvania
time the watershed was first sfej[tled until the _early State University plant diverted its entire treated waste
1900s. Wastes from people living along Spring Creek angream to a spray irrigation system near Toftrees, thus
its tributaries and wastes_from the many mills and forgeseliminating one of the five discharges to streams. The
were probably dumped directly into streams. Hugh Many,gy; significant reduction in discharge occurred in 1992
chester, a londime columnist for theCentre Daily Times |, nan Rockview SCI closed its treatment plant and di-

noted that human wastes flowed down the streets of  \g1eq jts entire waste stream to the Bellefonte plant for
Bellefonte and into Spring Creek up until the first waste- {.aatment. Finally, in 2000 the Ferguson Township treat-

water treatment plant was built in Bellefonte in 1939. iy an¢ plant was closed, and its wastewater was rerouted
We suspect that the situation was similar across all the  ihe University Area Joint Authority plant for treat-
other villages in the watershed. ment. This reduction from five to two treated wastewa-

ter discharges was one of the most important develop-

The Pennsylvania State University built the first wastewas,ants that contributed to improved water quality in the
ter treatment plant in the watershed in 1913 at its pre- |\ 2tarshed.

sent location on the headwaters of Thompson Run. This
plant provided sewer service to the campus and the bor-
ough of State College. Its treated wastewater was dis-
charged into Thompson Run.
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The second treatment plant was constructed at the Rock
view State Correctional Institution (SCI) around 1932. '
Before construction of this plant, untreated sewage from gt
the prison was discharged directly into Spring Creek in
the Canyon reach. Bellefonte constructed its first treat- i
ment plant in 1939 and it discharged into Spring Creek. [ ¥
The next plant was constructed in 1966 in Ferguson i
Township, Pine Grove Mills; it discharged into Slab Cabi - 4 : -
Run. And finally, the University Area Joint Authority con-- St € S¥2ydSQa . A3 {LNAY3 Ay mdo
structed a plant on Spring Creek in 1969. This plant pro-

vided sewer service to much of the Centre Region.

RAGY

2008 State of the Water Resources in the Spring Creek Watershed



10
Submitted by Cory Miller, Executive Director, University Area Joint Authority

The University Area Joint The primary and secon-
dary treatment facilities

Authority (UAJA) oper- are designed to handle a

ates the largest wastewa- 12 MGD sustained flow.
ter treatment plant in the

Spring Creek and Bald

Eagle Creek watersheds.

1T WL Qa Hnm YAfSa 2F O2fm
lection system pipes

serve approximately 47 without cooling the

square miles of College, treated wastewater dis-
Harris, Patton, and Fergu- charge, UAJA could dis-

son townships. UAJA di- charge only 6 MGD with-

:ﬁ;:lglys irGVi(S)(i)i Egﬁjsxel_ Sign at the entra_n_ce_of the University A_rea Joir_lt Authority wastewa- out neQat!Ve_ly |_mpact_|ng

' . . ter treatment facility in College Township (credit: B. Hutchison) the aquatic life in Spring
holds and businesses in Creek. To overcome this
that area. In addition, limitation and allow the Centre Region to continue to

the Borough of State College is a wholesale customer. 4.4, UAJA and the Centre Region municipalities devel-
UAJA treats the wastewater coming from the Easterly  oha4 the Beneficial Reuse Project. The project provides

Parkway drainage basin of the Borough, as well as a porpigh purity, low hardness water to local businesses and
tion of the Borough wastewater diverted around the municipalities for irrigation, industrial purposes, and

Penn State treatment plant. UAJA also collects and o5 ndwater recharge. It is the first project of this type
treats wastewater from 17 industrial customers and 992 i, the Northeastern United States.

commercial customers

During the 1990s an ex-
tensive thermal impact
study determined that
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Million Gallons per Day (MGD) to 5.5 MGD, with an an- ¢4ility which uses a combination of membrane microfil-
nual average of 4.9 MGD. The flow to the plantis eX-  traiion, reverse osmosis, ultraviolet light (UV), and cho-
pected to gradually increase over time with the growth  ine gisinfection to produce water that meets all drinking
of the Centre Region. UAJA is currently permitted 10 disy, ater standards. The water is then distributed through a
charge up to 6 MGD to Spring Creek as a monthly aver- yinejine that winds its way through the Dale Summit in-
age, although it can treat an additional 3 MGD by divert- y ,strial area, under Spring Creek below Lemont, along
ing that flow through its unique beneficial reuse project. ha pike path adjacent to Rt. 322, to the Centre Hills
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