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BEFORE THE ILLINOIS POLLUTION CONTROL BOARDSTATE OF ILLINOIS
: Pollution Control Board

IN THE MATTER OF:
PROPOSED 35 I11. Adm. Code 304.123(g), ) R04-26
304.123(h), 304.123(1), 304.123(]), and 304.123(k) ) (Rulemaking - Water)

TESTIMONY OF PAUL J. TERRIO

My name is Paul Terrio and I am a Hydrologist with the U.S. Geological Survey (USGS) in
Urbana, Illinois. 1 have worked with the USGS for just over 20 ycaré and the majority of that time
has been in lllinois. For the past 12 years, I have served as the Water Quality Specialist for the
Ilinois District of the USGS. 1 ho_ld a degree in Hydrolagy from the University -of Arizona.

My testimony today will consist of brief statements regarding the rationale for the proposed ;
interim phoéphorus standard; including the role of phosphorus in the aguatic environment, the
reasoning behind proposing a standard for total phosphorus, and the basis for the proposed effluent
standard of 1 mg/L (miIiigram per liter).

Nitrogen and phosphorus are the primary nutrients requi;ed for virtually all plant lifeon |
earth, both terrestrial and aquatic (Hem 1982, American Public Health Association 1998, .
Terrio1995). These nutrients are each available to water bodies naturally, as well as through
anthropogenic inputs to watersheds such as cbmmercial fertilizer and wastewater effluent. Other
elements, such as carbon and potassium, are also required for bic;logical organisms, but g_enerally are
present in natural waters in amounts sufficient to support bioloéical growth and seldom alr'e- . '
“limiting” nutrients. A limiring nutrient is the nutrient present in shortest supply and that which will
be exhausted first, limiting further growth potential (O’Shaughnessy and McDonnell 1973). -

Nitrogen is also typically present in concentrations sufficient to support aquatic algal and ' 3 20 ,{
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plant growth, but might be the limiting nutrient in some locations or at some times, such as during
low-flow periods when the supply of soluble nitrogen is exhausted from the water column
(American Public Health Association 1998, Dodds and Welch 2000, Francoeur et al 1999). Because
of its’ soluble nature and plen.tiful sources, nitrogen concentrations in Illinois water bodies are
virtually always sufﬁciént for aquatic plant growth (Terrio 1995). Concurrent non-‘limiting levels
of nitrogen and phosphorus can result in excessive and problematic plant and algal growth,a -
condition known as eutrophication. In most fresh water environments, phosphorus is considered to
be the limiting nutrient or the nutrient in shortest supply (American Public Health Association 1998,
Hem 1982, U.S. Geological Survey 1999). Because the available supply of phosphorus in water
bodies is typically less than that of nitrogen, further reductions in the sources of phosphorus might
prevent the occurrence of problematic or eutrophic conditions in water bodies receiving wastewater
treatment effluents.

The presence and behavior of phosphorus in the aguatic environment.is complex (Hem 1985,
U.S. Geological Survey 1999). Phosphorus can be present in orgam'_c and inorganic form, in plant
and animal matter, absorbed to particulate material, sequestered in benthic sediments, or in thé water
column in particulate or dissolved form. Phosphorus is transformed and cycled between.organically
bound forms and oxidized inorganic forms and occurs in natural waters and wastewater px;imarily as
pho”sphate (American Public Health Association 1998 and Hem 1982). Orthophosphate, often
referred to as soluble reactive phosphorus, is the form most readily available for incorporation by
organic life forms. However, because of the continual cyclirig_ of phosphorus and the presence of
inorganic, organic, soluble, and absorbed phosphorus forms in water bodies, the orthoplids;.)}.fa’ge
form alone does. not provide an accurate and complete assessment of phosphorus in an aquz_ztic
environment. Total phosphorus analysis provides 2 more comprehensive quantification because it

incorporates phosphorus present in dissolved, particulate, and biological forms.
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Several investigations regarding the practicality, feasibility, and economics of treating
municipal wastewaters to low levels of phosphorus have been or are being conducted, including
studies by the Illinois Association of Wastewater Agencies (IAWA) and the Watér Environment
Research Foundation. A rcpoft, commisstoned by the IAWA, “Technical Feasibility and Cost to
Meet Nutrient Standards in the State of Illinois ", states that most existing treatment .facilities in
Illinois could be retrofitted or augmented with biological or biological and chemical processes to
achieve monthly averzige effluent total phosphorus concentrations of 0.5 mg/L on a reliable and
consistent basis. Most existing wastewater treatment facilities would need additional tankage to

incorporate anaerobic and anoxic systems into the treatment process to increase phosphorus

* removal,

Many Midwestern states (Indiana, Wisconsin, Michigan, Kentucky, Ohio) have some form
of a 1.0 mg/L total phosphorus effluent standard in place, while other states (Minnesota) have

pending revisions to incorporate such a standard (USEPA website:

http://www.epa.zov/waterscience/wgs/).

The costs of achie\;ing an average of 1.0 mg/L total phosphorus in affected sewage treatment
plant effluents may be estimated from recent examples. Two priiqcipal methods for phosphorus
removal, biological removal and chemical precipitation, are available. While biological phc.>sphorus
removal may be a superior method in terms of lower final éfﬂuent concentrations and minimal
operations and maintenances costs, this method would probably entail higher capital costs, would
not be compatible with all existing plant configurations and wiﬂ_not be necessary to meet the
proposed phosphorus effluent standard. Biological phosphorus removal may become the n{etﬁ;gl‘of
choice for new or extensiv;:ly updated plants looking to future nutri\;.nt removal requirements
beyond the proposed effluent standard. These facilities woﬁld be designed with additional tankage

and related needs. Many existing plants would have to add tankage to achieve biologicat -
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EX 2

BEFORE THE ILLINOIS POLLUTION CONTROL BOARD

IN THE MATTER OF:
PROPOSED 35 Ill. Adm. Code 304.123(g), ) R04-26
304.123(h), 304.123(i), 304.123(j), and 304.123(k) ) (Rulemaking - Water)

TESTIMONY OF ROBERT MOSHER

My name is Robert Mosher and I have been employed by Iilinois EPA for almost 19 years. |
have been assigned to the Water Quality Standards Unit for 18 of those years and have participated
in the development and adoption of numerous water quality and effluent standards. Prior to my
employment by the Agency I worked for Monsanto Company in the development of laboratory
toxicity tests using aquatic organisms and the determination of the aquatic toxicity values for
individual chemicals and industrial wastewater effluents. Ihold a M.S. degree in zoology from
Eastern Iilinois University where I specialized in the effects of wastewater discharges on stream
ecology.

My testimony today will describe the proposed changes to the phosphorus effluent standard.
Underlying principles behind the rule, brought forth in subsection (g), are that certain wastewater
discharges are significant sources of phosphorus and that facilities that are new or undergoing
expansion are opportune venues for building in phosphorus removal capabilities. Costs for the
addition of phosphorus removal equipment will be most reasonable when they can be designed into
the original construction. Therefore, only new or expanding municipal wastewater treatment
facilities with a design average flow of one million gallons per day (MGD) are subject to the
proposed phosphorus effluent limit of 1.0 mg/L total phosphorus on a monthly average basis.
Likewi1se, other types of new or expanded wastewater treatment facilities are subject to the limit if
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they would discharge phosphorus at the same pound loading as a one MGD municipal sewage
treatment plant. The value of 25 pounds per day was determined from the pound loading of a
typical municipal wastewater effluent that contains, with no special phosphorus removal equipment
in place, on average about 3.0 mg/L total phosphorus. Both the size of facilities covered and the
concentration of phosphorus to be met in subject effluents have precedent in the existing phosphorus
effluent standard.

Subsection (h) recognizes the fact that sometimes the generally prescribed phosphorus
effluent limit will be either unnecessarily stringent or not protective enough depending on the nature
of the receiving water body. Phosphorus is generally believed to be the nutrient in shortest supply in
freshwater ecosystems, i.e., the limiting nutrient factor, and therefore its concentration may often
limit plant growth. Ifit can be demonstrated that a water body receiving an effluent has algae or
noxious aquatic plant growth that is not limited by phosphorus, but rather another nutrient or water
quality factor, then no phosphorus effluent limit must be imposed. On the other hand, if 1t is
demonstrated that 1 mg/L total phosphorus will be inadequate to control noxious plant growth in the
receiving water and further phosphorus control below a monthly average of 1.0 mg/L is feasible at a
facility, the Agency may impose a lower phosphorus limit to protect that water body.

Subsection (1) is intended to clarify which wastewater treatment facilities are not subject to
the phosphorus effluent limitation.

Subsection (j) stipulates that compliance with the effluent phosphorus standard fulfills the
obligation of the discharger to meet water quality standards, specifically, the narrative standard
prohibiting offensive conditions that includes a statement on unnatural plant or algal growth.

Subsection (K) recognizes that the phosphorus effluent standard will likely someday be
supplemented by water quality standards for phosphorus that may dictate the removal of these

proposed effluent limits, other effluent phosphorus limits or water quality based effluent limits. At



such time the phosphorus standard will probably be reworked to compliment the new water quality

standards.
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ENVIRONMENTAL Law & Poricy CENTER
ILLINOLS INDIANA MICHIGAN MINNESOTA OHIO WISCONSIN
February 2, 2004 HE CE)V

Renee Cipriano, Director | .3 Eo
Marcia Willhite, Chief Bureau of Water .
Ilinois EP.A BURgy,, 204
1021 N, Grand Ave. Bast OF% |
P.0O, Box 19276
Springfield, Olinois
62794-9276.
Dear Renee and Ma.rcxa.

We sincerely appreciate the commitment of Governor Blagojevich and the Agency to
improve on past efforts to address nutrient pollution in Hlinois waters. We feel strongly that
more must be done now and in the future to prevent further degradation of water quality from
nutrient loading, and to restore healthy conditions in waters already suffering from excessive
nutrients. Our hope that we can agree on a common strategy with specific steps to move forward
and address the issues on a statewide basis, rather than debating them in the context of individual
permits,

As we made clear at our J anuary 14 meeting, we do not believe it is legal or defensible as
a policy matter for the Agency to continue generally to issue NPDES permits without limits for
phosphorus given federal law, Illinois law, and the facts regarding detriments to Illinois waters
and those downstream. While there was apparently some confusion within the Agency, we did
not in connection with the settlement of the Fox River Water Reclamation District permit appeal
or otherwise agree that it was appropriate to issue permits without nutrient limits for new or
mcreased discharges in the Fox watershed or anywhere else,

Not to start a legal debate but to make our position clear, JEPA should be writing nutnent
limits for at least three reasons: '

1. Section 39(a) of the Ilinois Environmental Protection Act clearly places the burden on
the applicant to offer “proof™ that its proposed permit “will not cause the a violation of this Act
or of regulations thereof.” Permits that allow discharges that may cause or contribute to
violations of water quality standards violate 40 CFR 122.44(d) and the Illinois regulations that
incorporate those federal requirements. 35 Il Adm. Code 309.141. Accordingly, the Agency
should not be granting NPDES permits for discharges without proof by the applicant that the
discharge will not cause or contribute to violations of state dissolved oxygen standards. Insofar

35 East Wacktn Drove, Suite 1300 Qiicaco. hiunols 00601-2110 B\k
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as applicants never offer anything like such proof, the Agency should not be issuing permits
without nutrient limits.

2. Similarly, it is apparent that many Ilinois discharges are causing or contributing to
violations of state narrative standards prohibiting creation of “‘offensive conditions.” Certainly,
dischargers are not offering proof that their discharges will not cause such conditions. 40 CFR
122.44(d) explicitly states that a permit may not be granted for a discharge that may cause or
contribute to a violation of narrative standards,

3. Under the antidegradation regulations, lowering of water quality may only be allowed
if it is necessary to accommodate important economic or social development. 40 CFR 131.12;
35 Tl Adm. Code 302.105(c). A lowering of water quality is not necessary if it can practicably
be avoided. Given that no one denies that it is practicable to treat sewerage cffluent to a level of
1 mg/L phosphorus or lower, no permit for a new or increased discharge should be allowed for
more phosphorus than that. '

Because applicants cannot prove that their discharges will not cause or contribute to
violations of dissolved oxygen or offensive conditions standards (or at least have never tried to
do so), the Agency should probably not grant any permits involving discharge of nutrients unless
the discharge concentrations are below ambient levels.

Further, there are also practical economic reasons for imposing nutrient limits now.
Currently many dischargers are building or expanding sewerage treatment plants and making
treatment choices that will prove to be unwise if later nutrient standards impose treatment
requirements that will require costly retrofitting. More critically, a land, sub-surface or other “no
discharge” alternative that looks more costly now because the Agency does not require nutrient
controls will be rejected by many POTWs in favor of conventional treatment systems that will be
more costly in a few years after nutrient standards are developed.

One may predict building of a large amount of conventional treatment capacity in the
next four years without nutrient controls if the Agency continues to grant permits without
nutrient limits. The water quality of many streams will be severely degraded by discharges from
these plants. When numeric nutrient standards are established, the entities that have
conventjonal plants that cannot economically meet the standards will seek variances, use re-
designations and other relief that, if granted, would result in many Ilinois streams that could
have been protected or restored if nutrient limits were imposed being nutrient-impaired for
decades.

Having stated these legal and environmental issues so that you can see the bases for our
concern, those joining in this letter would like to reach a reasonable accord. We know that the
Blagojevich Administration is committed to addressing nutrient pollution in Illinois and we
sincerely appreciate the time and effort you and your staff are devoting to identifying ways to
move forward. We would welcome a specific commitment {o propose a numeric standard to the
IPCB by Spring 2006. For the interim period, attached “Dear Design Engineer” letter, modeled
on a letter sent by the Agency two years ago, generally states what we think a reasonable
compromise in this situation is for the Agency and the environment and what we hope the




Agency will do. Basically, we would like to see discharges of nutrients minimized, We believe
that the highest quality Illinois waters should not receive new or increased nutrient discharges.
No waters, however, should receive new or increased discharges with more than 1 mg/L of

phosphorus except perhaps in very special cases where economic proof of the need for such an
exception can be adequately demonstrated.

We recognize that this is a difficult situation and are open to other ideas, We look
forward to talking to you further about these issues.

Sincerely,

Albert Ettinger
Senior Staff Attorney
Environmental Law and Policy Center

i I;k Darin ‘
irector

DMinois Chapter Sierra Club

S, CArg)
Jean Flemma
Executive Director
" Prairie Rivers Network
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Renes Cirmian, DIROTOR L evndn %
- 2717824610
July 18, 2002

Rez Revisions In the Permitting Procedures for All New and Expanded Sewage Treatment Planry.
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. documents subeitnd in suppart of s permit applicstion. These changes pertain 3 new [inais Pollution
Cottrol Bowrd Regalations that place specific requirements upon the Agenoy for issuancs of permits thet
suthorize & new of lncreased discharge of wastewater into waees of the statn. The Agency is adfustiog its .
peanit review and issaance process to comply with these new reqairements with minfmal sdditional tme
and burden opon both the permit applicent aad Agency staff, In order t accomplish this, it is important
wmmmnwmw«mmmﬁmmpm;
mnd sagineering reporty to the pamitting process. . :

The Illincis Polluticn Control Bowrd new anth-degradation

Theso nles became offective ca B 22, 2002 and can be downloaded fom the Bosrd at
www.Ipch.atate. il o/ Archive/dycel/de.nviGee/Flle- 166 19/R_01.0 : fnie ! ).
using Adabe Acrobu®. , these regniations require that the Agency perform an analysis for ail -

oew and expanded discharges 1 surfrce waers (requiring NPDES pernits). The pritary purpose of the
sati-degradetion amlysis it to ensore diat new (oc expanded) ditcbargas do not csuse degradation tn the.
veater into which discharge occurs mniess abeolutely necessary, If degradation is likely to occar, the
degradation must be heid to the smallest amount practically scidevable aad such degradation most be
fully justiGed by the banefits af the project. -

[n times pest, the permit spplicant and their engineer have decided upcn the metiod of wastewater
trextmient to be provided based primarily on cost snd the requirements of the applicant. Review by the
Ageacy took place priniarily after design was completed (unleas financial assistance was being provided
by the Agancy) and was based on whether or oot the propased tresnnient system would cposisteatly meat
efffuent sandards. It s now secessary fix the Agency (and the poblic) 1 become involved fa the process
much eagiler. The revised mti-degradution regulations focas lsss on the requirements necessary W moec
watar quality standards (although complinnce with thess studards is scill secessary) and mare o what
kind of trestment system caa be devigned to have the least adverse impact on the reccliving wazer,

.

Georca H. Ryan, GOVERNGR
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In a letter of July 18, 2002, Tom McSwiggin, then Manager of the Permit Section
of the Division of Water Pollution Control, wrote you regarding revisions in the

narmitinn nensadinrac far all naur and avnandad canrarags traatmant nlante That latas

JEv.cdocl L .
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Page2
Revisions in Permiting Procadures

Anyd%ofmmdmmﬂrtomfamwﬂmhuﬁnpmdmmtheqmnfﬁu
recelving warer ty bacome degraded. Therefire, sysms that do not discharge should be considered and
must be deemed nothu’b!nba&madinbn-mm«nbemsidm Examples of non-
discharging systems are golf course, agricultiral land, and other types of spray irrigation, seepage fields,

and other types of subsurface discharges. Regnndlnnm:hoddﬂmbemdcxui communites so
¢ locarsd,

Pateatial eavirommental impacts shoald be examinad and inchuded in the preliminary eagineering report
(or facility plan if the project i3 to receive funding through the [EPA losn program, ete.) for each option
coasidered. To expedite the review procass, sn NPDES permit application should be submitted with tha
sagineoring report/facility plan in cases thers 2 discharging system Is the recommended constroction
alternarive, Plans and specificatioos should ot be prepered until the engineering reporc/facility plan fias
beea approved by the Ageucy.

The new Boudmlummllymrpm anpneu-h:srepaﬂﬁnﬂﬁyplm and NPDES permit application
procedures inio ane process that must be completed befare a stame suthorization to canstruct (st permit)
can be issued. The items to be inchuded In the engineering repart/facility plan are sttached,

As the Agency implements the Board's anti-degradation regnistions, sdditional-items mxy come to light,
nsAgmywunmmmhspmﬂnmmmﬂvw!ndofMumydwabp. In the
meantime, we heve compiled 2 List of commonly-made ecrocs in the processing of sowage treatment plant
pevinlt appliostions. To expedite the issuing of permits, the Agency has ineluded these as ag sttachment -
% this lezer. Ensaring that your scaif does not make any of thess comman errors on submissions o the-

Agency should heip reduce the burden sad time that it taices the Ageacy to review the submittal,

The Agency thanks you for your comtinuing cooperstic and .paticnce in this matter as we begin
implementing these oew requirements. If you have questons or comments oa thase chmgu, pleass
mmwmmhlpdwgtmumphmmbcmm

Very woly yours,

Lo ot
S

Mansgee, Permit Section

Divislon of Wezer Pollution Controt
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and dischargers in Michigan, Minnesota, Wisconsin and many other states have been
meeting 1mg/L effluent limits for years. The practicality of meeting this effluent limit is
confirmed by the recent study of the Illinois Association of Wastewater Agencies.
Accordingly, the Agency believes that a discharge of more than 1 mg/L of phosphorus
will generally not be necessary to accommodate important economic or social activity
and the Agency will normally require an effluent limit of 1 mg/L phosphorus in all
permits subject to antidegradation requirements.

In summary, uatil the development of numeric nutrient standards, the Agency will
not generally require nutrient effluent limits designed to meet the dissolved oxygen or
offensive conditions standards. An exception here would be the situation in which a total
maximum daily load study shows the need for such controls,

On the other hand, an effluent limit of 1 mg/L phosphorus will generally be
imposed on all dischargers to lakes or streams proposing new or increased loadings with
a reasonable potential to discharge that level or more of phosphorus. A 1 mg/L
phosphorus limit will be imposed unless the discharger limits its total loading of
phosphorus to that allowed under a prior permit (in which.case there is no degradation as
to phosphorus) or the applicant proves that, for reasons particular to it, it is economically
infeasible for it to limit its discharge of phosphorus to 1 mg/L. Any applicant considering
offering proof that it cannot feasibly limit its phosphorus discharge to | mg/L should
consult the enclosed U.S. EPA Interim Economic Guidance for Water Quality Standards.

Sincerely,



[nterim Economic Guidance for Water Quality Standards -- U.S. EVA rage | at 10

U.S. Environmental Protection Agoncy

Water Quality Standards ;

Recent Additions | Contact Ug | Print Version Swd\l |
EPA Homs > Water > Water Sclence > Waler Quality Standards > Policy & Guidance > Economic
Guidance > Chaplar 5

What are Water Quality PO"CY & Guidance

Standards?

Laws & Reguiations  INterim Economic Guidance for Water Quality

Policy & Guidance Standards

State, Tribal &
Territoriai Standards 5. Antidegradation: Role of Economic Analysis

Open for Commant ' '
Under the Water Quality Standards program, each State must develop, adopt and

Recent Actions retain a statewide antidegradation policy and establish procedures for its

Training, Meetings, Implemantation. The antidegradation policy is intended to protect current water

and Educational quallty; in only a limited set of cases can sconomic grounds be used to allow for a

Materiais lowering of water quality. In particular, if the quality of the water exceeds leveis

Al e necessary to support the propagation of fish, shellfish, and wildlife and recreation in
A “ﬁl and on the water (i.e. "high-quality water*), then economic considerations can be

teken into account. Before any lowering of water quality in high-qualiity waters,
however, an antidegradation review must determine that the lowering is necessary
in order to accommodate important aoonomic or gocial development in the area in
which the waters are located.

Antidegradation is not a "na growth” rule and was never designed naor intended to
be one. It is a policy that allows the public to make decisions about important
anvironmental actions. Where the State intends to provide for developmant, it may
decide that some lowering of water quaiity in "high-quality waters” is necessary to
accommaodate important aconomic ar soclal developmaent. Any such raduction in
waler quality, however, must protect existing uses fully and must satisfy the
requirements for intargovernmantal coordination and public participation.

Whila the terminology is different, the tesis to determine substantial and
widespread economic impacts (used when removing a use or granting a variance) -
are basically the same as those used to determine if thare might be interference
with an important soclal and economic development (antidegradation). As such,
antidegradation analysis is the mirrer image of the analyses described In Chapters
2, 3 and 4, Variances and downgrades refer to situations where additional

~ treatment needed to meet standards may result in worsening economic conditions;
while antidegradation refers to situations where lowering water quality may result in
improved soclal and economic conditions.

When performing an antidegradation review, tha first question is whether the
potiution controls needed to maintain the high-quality water will interfere with the
proposed development. If not, then the {owering of water quality is not warranted. [f,
on the other hand, the pelfution controls will interfers with development, then the
review must show that the development would be an important economic and
social one. Thase two steps rely on the same tests as the datermination of
substantial and widespread impacts. It should be stressed at the outset that
substantial economic impacts dosas not mean driving profits to zero, nor preciuding
all other municipal expenditures.

The following sections describe the sleps involved in performing an economic
impact analysis as part of an antidegradation review. Thesa steps are outlined in

file:/1\Wild%20and%20Naturai%20Places\antidegradation\Interim%20Economic%20Gui... 1/29/2004
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