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questions from a broad spectrum of the regulated community concerning the Department's TDS
Strategy.

Following that, we continued to work with our task force to gather additional information
from various impacted sectors, and our representatives participated in DEP's TDS Stakeholders
Group process in an effort to better understand the potential TDS concerns and challenges that
may arise in various watersheds, the impacts of the Ch. 95 proposal, and potential alternative
approaches to addressing possible TDS concerns. Those efforts have served to confirm many of
the concerns that we expressed back in June 2009 regarding this particular rule, and emphasized
that we must, indeed, find another path.

The fact is that while much of the attention and discussion concerning this rule has
focused almost singularly on one industry (the oil and gas sector), this final form rule sweeps in a
wide range of industrial enterprises, including mining, electric power generation, petroleum
refining, chemicals manufacturing, iron and steel manufacturing, pharmaceuticals, meat packing,
food processing, and others. Virtually every manufacturing process, and many wastewater
treatment processes that address other wastewater constituents,1 involve TDS loadings. While
DEP has argued that "most of those industries" have TDS concentrations and total loadings
below the 2,000 mg/1 threshold, the information we have received from Chamber members
suggests that DEP is underestimating the facilities that will be impacted, particularly as existing
facilities undertake modifications to restore production capacity following the recent economic
downturn, expand product lines, install new air pollution control equipment, and undertake
nutrient reduction treatment in the Chesapeake Bay watershed2 - all of which will engender
increased TDS loadings.

2. The TDS issue does not justify statewide imposition of an end-of-pipe effluent
limitation on all industries, where a focused watershed-based approach would
suffice and be far more cost-effective.

The final Chapter 95 rule is based on an overly-generalized, incomplete and inaccurate
assessment of the TDS issues in Pennsylvania streams.

The primary rationale for adopting a new statewide end-of-pipe treatment standard has
been focused on the observation of TDS challenges on only a few streams - specifically (i) the
submission of multiple applications for treating TDS wastewaters in the watershed of the West

1 The most basic treatment processes (such as neutralization of high or low pH wastewaters)
engender the addition of TDS (salts) from the chemical reaction.

2 The efforts of central Pennsylvania businesses to reduce nutrients as part of the Chesapeake
Bay TMDL limits over the next several years will undoubtedly involve increased TDS loadings,
as many nitrogen and phosphorus treatment methods generate increased salts as part of the
process.
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Branch Susquehanna River; and (ii) some high TDS readings on the Monongahela River and
Beaver Rivers during a period of extreme and extended low flow conditions.

The studies and surveys cited in the final rule's preamble and the data provided to the
TDS Stakeholders Group are sparse in terms of characterizing these situations. From what we
can discern, these documents do not evidence that we face a statewide TDS problem, but rather
suggest an issue that affects specific streams and stream reaches under certain hydrologic
conditions.

Studies that evaluated Monongahela River's water quality conditions in late 2008 during
the time period when TDS levels were elevated, indicate that the majority of the TDS challenge
is associated with acid mine drainage ("AMD") from abandoned coal mines, including high
concentrations of both sulfates and TDS entering Pennsylvania from West Virginia. The detailed
and well-documented study conducted by Tetra Tech NUS, Inc, entitled "Evaluation of High
TDS Concentrations in the Monongahela River" (January 2009), found that (i) drought
conditions were occurring in the Monongahela River basin in October and November 2008,
which decreased the amount of water in the river for dilution and increased concentrations of
constituents such as TDS, sulfates, and chlorides; (ii) the main chemical component detected in
the TDS concentrations and mass loadings was sulfates, most likely associated with mine
drainage; (iii) chlorides accounted for less than 10 percent of the total TDS concentrations
detected in the Monongahela River from October to December 2008; (iv) TDS and sulfate
concentrations in the river were near the maximum allowable levels upon entering Pennsylvania
from West Virginia in October and November 2008; (v) samples taken from October through
December indicated that the relative percent of chlorides in TDS did not change significantly
after the oil and gas exploration and production companies ceased or significantly reduced
disposal of flowback and produced water at POTWs; (vi) while sulfate and TDS levels were
elevated, concentrations of chlorides did not exceed DEP and EPA water quality criteria
throughout the period; and (vii) long-term statistical trend analyses indicate that there is not a
statistically significant difference in TDS mass loadings to the Monongahela River over the last
seven years. The Tetra Tech study evidences that the predominant challenge for the
Monongahela watershed was most likely the result of acid mine drainage, particularly from
abandoned coal mines.

The Allegheny Conference prepared a detailed review of the history of TDS conditions in
the Monongahela and other streams in Pennsylvania. What that data shows is that spikes in TDS
values over the past 30 years have periodically occurred, but those conditions are relatively rare
and that the pattern of TDS values does not indicate any particular upward trend.

Much of the focus of discussion around the Ch. 95 rules has been the alleged "threat"
from high-TDS flowback waters associated with natural gas development in the Marcellus Shale
formation. The Department's initial projections of such wastewater volumes associated with this
"new" industry were large. However, subsequent information provided by that sector's
representatives during the course of the TDS Stakeholders Group shows that evolving water use
practices have considerably cut the projected volumes of flowback water requiring disposal, with
some companies achieving as much as 80+ % reuse. The efforts by the gas industry to develop
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and implement practices which reduce wastewater production and reuse flowback water, and
their continued commitment to those efforts, is notable and laudable. The attendant reduction in
estimated volumes should have led to further discussion of how the remaining residual volumes
of wastewater requiring disposal could be accommodated in the most reasonable, cost-effective
fashion. Certainly, one of the options that should have been considered is the ability to accept
those flows into existing publicly-owned treatment works ("POTW") effluent, resulting in a
blending and dilution that on discharge could result in minimum impact to receiving streams.
Instead, what we see in DEP's new "sector-based" proposal for the oil and gas industry is a
mandate that this industry's wastewater flowing into a POTW meet drinking water standards.
With all due respect, this mandate appears to have no scientific or practical logic.

The information we see in the record leads to three key conclusions:

(1) TDS challenge is one that is focused on a limited number of streams. The studies
cited in the final rule preamble and the data shared with the TDS Stakeholders Group do not
show a "widespread" TDS problem. Rather, they indicate that the TDS challenges are watershed
specific, and vary in terms of both the nature of the sources involved and the degree of potential
intensity and duration.

(2) The TDS assimilative capacity issue observed in the streams mentioned in the Ch.
95 preamble is one that arises during severe low flow conditions, but is not a year round issue.
Indeed, during most flow conditions, concentrations of TDS and its constituents are well below
levels of concern.

(3) A statewide effluent limit for TDS is not justified at this time. Instead, a focused,
targeted and more cost-effective approach would involve an approach that addresses challenges
faced by particular watersheds. The Chamber believes that a true watershed-based approach,
including the concepts discussed by the TDS Stakeholders Group, is far preferable to the
statewide effluent approach chosen by DEP. That approach would identify target watersheds
based on a scientifically valid evaluation of actual and projected loadings from point and non-
point sources, and their impact on the assimilative capacity of watersheds. That evaluation
would include a combination of information from the water quality monitoring network together
with NPDES permits, discharge monitoring report data, permit applications and other
information sources. Where baseline plus trend data indicate that TDS, Sulfate and/or Chloride
loadings are anticipated to exceed a trigger percentage of the watershed's assimilative capacity
under low flow (Q7-10 ) conditions, the watershed would be identified as a "Target Watershed."
In each Target Watershed, the Department would develop and implement a Watershed
TDS/Sulfates/Chlorides Management Plan ("Watershed Management Plan") that (i) would
identify the significant sources and loadings of TDS and/or Chlorides (as applicable); and (ii)
provide coordinated, targeted and timely actions to avoid exceedance of the assimilative
capacity. Working with stakeholders in each watershed, the Department would develop a plan
that could consider and utilize a variety of "tools" to address the particular TDS challenges in
each such watershed.
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3. The feasibility issues, costs and economic impacts of the final Ch. 95 rule have been
seriously underestimated and understated.

DEP's preamble to the final rule seriously understates the feasibility, cost and economic
impact issues associated with this TDS effluent standard.

First, as explained in the Chamber's previous comments, there are limited technologies
available for TDS treatment, and those technologies are complex. The treatment process
involves far more than the just removing "salts" from water via technologies such as reverse
osmosis or evaporation/crystallization. Such technologies (1) engender requirements for various
treatment steps in advance of TDS treatment to remove constituents that could foul or ruin the
reverse osmosis and evaporation/crystallization units; (2) involve extremely high energy use; (3)
are extremely costly to install and maintain; (4) require long lead times for design, permitting
and construction; and (5) result in the production of substantial volumes of "residuals"
(concentrated brines or salt cake). DEP has underestimated most of these issues, and utterly
failed to address some of them (particularly the residuals issue) in its preamble.3

While these concerns have been raised repeatedly during the public comment process,
their consequences and effects appear not to have been accorded appropriate assessment,
consideration and balancing. DEP has cited to information provided by treatment technology
"vendors" who are promoting their equipment for serving the oil and gas sector, without properly
evaluating (A) whether that technology has been fully demonstrated (beyond mere pilot tests) in
real world conditions; (B) whether it works with the wastewater matrix produced in other
industries; or (C) where or how the residuals from such treatment processes will be disposed.

DEP has tended to focus its attention on the projected costs to one industry (the oil and
gas sector), suggesting that the costs would be $0.12 to $0.25 per gallon. Framing costs in a
cents per gallon may imply that the consequences are low. The fact is, however, that
Pennsylvania industries produce wastewater containing TDS with volumes ranging into hundreds
of millions of gallons per day, where normal treatment costs are in the range of a few cents per
gallon. Imposition across the spectrum of impacted Pennsylvania industries of costs anywhere
near $0.12-0.25 per gallon (if that is indeed the correct value range) would equate to billions of
dollars per year.

Such an imposition, particularly if it is not needed to address a real world problem in
most watersheds, threatens to undermine the competitive position of Pennsylvania facilities. A
company planning a new production line that might engender increased TDS loads must now
consider whether to place that line at its Pennsylvania plant (where it would trigger the need to
install a major new treatment plant), or retarget this production to a site in another state that has a

3 For further details on these points, please see the Pennsylvania Chamber's comments to the
Environmental Quality Board dated February 12, 2010, at pages 10-21, attached to these
comments at Tab A.
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more sensible and flexible TDS approach. As our industries are coming out of the 2008-2009
recession, decisions of where to reestablish production or target new product lines are being
made every day - and if Ch. 95 is adopted in its current form, Pennsylvania will pass a strong
message to the industrial and manufacturing sector that the Commonwealth is not an attractive
place for investing in facilities that can be competitive.

It was for this reason that we have consistently advocated for better alternatives, targeted
specifically to those few watersheds where TDS is truly an existing or potential problem. The
focus must be to frame a regulatory approach to more effectively address the real TDS
challenges in a common sense and cost-effective manner.

4. The final rule is incomplete, inconsistent and confusing, leaving key criteria either
undefined or relegated to non-binding preamble language or future "guidance."

While the Chamber fully appreciates efforts made by Department staff to confer with
representatives of the regulated community, which have lead to some significant modifications to
the original Chapter 95 proposal, our concern remains that the proposal that was adopted by the
EQB on May 17 is incomplete, inconsistent and confusing. The final rule lacks critical
definitions and regulatory criteria, leaving some of the most basic points to non-binding
preamble language or to future "guidance." At the same time, some explanations in the
preamble sometimes appear contradictory to the rule language, opening the door to confusion
and future disputes.

When the draft final rule was sent to the Water Resources Advisory Committee
("WRAC"), with very limited time for review, the Chamber collected and provided to DEP a
series of "Questions and Concerns re: Draft Revised Ch. 95 Rule" (Tab B). We hoped and
expected that the answers would be reflected in refinements to the rule. Instead, DEP prepared a
separate set of answers to those questions (Tab C); and while we appreciate that effort, we note
that a number of those critical responses were not incorporated in the final rule. Hence, we are
legitimately concerned whether the regulated community can truly rely on these "answers," or
whether we face a future of uncertainty concerning as just what this rule means.

(a) Defining the "trigger" of regulation.

(i) What is a "new or expanding mass loading"?

As perhaps the most important example, the pivotal concept of what constitutes a "new or
expanding mass loading" of TDS is not defined in the regulation. Instead, the rule only attempts
to list in §95(a) what are not new and expanded mass loadings. This might imply perhaps that
"everything else" is a new or expanded mass loading - but that is never stated. Moreover,
framing a regulatory imperative in the negative (i.e., "everything is regulated except...") is both
unusual and inappropriate. The central term that triggers regulation should be clearly and
concisely defined in the rule.
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(it) What does the exception for "maximum daily discharge loads ...
authorized by the Department99 mean?

At the same time, for most industries, the critical "exception" to "new or expanding mass
loadings" refers to "maximum daily discharge loads of TDS ... that were authorized by the
Department prior to the [effective date]." This central phrase itself lacks any definition.

What does it mean to be "authorized by the Department"? As noted in the Chamber's
Questions and Concerns, this phrase raises a plethora of issues that must be answered to
understand what activities are or are not subject to the new effluent limits.

The final rule preamble suggests that "authorized by the Department" means something
other than loadings stated in a permit, and includes reference to loadings that might have been
disclosed in a permit application but are not subject to a TDS, chlorides or sulfates limit in the
permit itself. Although the Department has claimed that this point "does not need to be stated in
the regulation" (see Tab C at pg. 2, | l(b)(iv)), the stated meaning is neither obvious nor intuitive
from the words used in the rule. This is most certainly a critical point, warranting inclusion in
the rule. It should not be relegated to a preamble or guidance, leaving courts in the future to
determine that the rule language means, and whether the preamble/guidance is or is not
consistent with the words of the rule.

(2) How are maximum daily discharge loads to be determined?

The next open issue is how are maximum daily discharge loads to be calculated - using
what information or data base. Since a load greater than the current maximum daily discharge
load requires would require new effluent limits, regulated entities will need to know how to
ascertain when they are in jeopardy of triggering the requirement.

Again, this point is not answered in the rule's language. The order/preamble attempts to
provide an explanation of what is a maximum daily discharge load, but the preamble's
discussion itself is inconsistent. At one point (pg. 18), the preamble refers to information in prior
NPDES permit applications and the "maximum daily discharge load" authorized prior to the
effective date. At the top of the next page, however, the preamble refers to an apparent
requirement to take new samples of a facility's existing loads "during normal operations" in
order to determine the "average daily load." Which is it - maximum or average? Does one use
past maximum loadings, or current actual loadings? Given the fact that many industries are
currently operating at less than maximum production levels due to economic conditions, the
difference between these formulations is huge.
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(3) How are loadings for a whole facility determined and applied as
facility changes occur?

DEP's answers to the regulatory community's questions on this point might indicate that
the concept of "new or expanding loadings" would allow consideration of the total loadings of
all of a facility's outfalls, and would allow a new outfall to be added so long as total load from
all of a facility's outfalls are not increased. (See Tab C at pg. 3,1f2)(a). This type of "bubble"
concept is a major regulatory concept, and needs to be expressed clearly. However, this
important point is not reflected in the rule, as one would reasonably expect. Indeed, the rule at
§95.10(a)(l)(i) refers only to allowing a "relocation or combination of existing discharge points
of existing mass loadings" without increasing total mass loadings - without mentioning the
possibility of new outfalls. Thus, there appears to be an inconsistency between what the
Department means and what the rule says; and given that facilities are frequently adding or
moving outfalls, this inconsistency must be resolved.

(b) Exception for industries covered by effluent limit guidelines.

Section 95.10(a)(8) provides an exception for discharges from industrial categories with
"applicable effluent limit guidelines for TDS, chlorides or sulfates established as best available
technology economically achievable (BAT), best conventional pollution control technology
(BCT) or new source standards of performance" by EPA. The Chamber had posed the question
to DEP as to how this would apply to industries where EPA has determined as part of the ELG
development process that BAT, BCT and new source standards for TDS, chlorides or sulfates
were not appropriate. DEP's response indicates: "These industries may be exempt, and will be
reviewed upon formal written request on a case-by-case basis. The Department will produce
implementation guidance." (Tab C, pg. 6-7, % 6(a)) The preamble also states that these
situations will be reviewed on a "case-by-case basis."

The concern we have is that the language of the preamble, and the answers to the
Chamber's questions, are not reflected in any manner in the rule. The rule seems to say one
thing (that the exception applies when BAT, BCT and new source effluent standards are
imposed), while the preamble suggests that perhaps the exception applies on "a case-by-case
basis" where such effluent standards are not imposed. These statements are facially inconsistent,
and should be reconciled by refining the language of §95.10(a)(8). In that process, the rule
should establish appropriate criteria for the consideration of situations where EPA has found that
effluent standards for TDS, chlorides and sulfates are not appropriate.

(c) Revising the rule to reflect all key points.

At the very least, this final rulemaking package should be sent back to the EQB to clarify
the regulation, and to move all critical criteria now embedded in the preamble or question and
answer documents into the rule itself. The rule should be able to stand by itself, as a coherent
and understandable set of requirements when published in the Pennsylvania Code, without
having to resort to almost constant reference to preambles or yet-to-be-developed guidelines to
figure out what it means.
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5. Why an Advanced Notice of Final Rulemaking is appropriate.

It is crucial, we believe, that the framework and details of a rule as important and far-
reaching as this one be understandable and clear. One of the clear advantages of an ANFR
process is to assure that the public has a chance to identify issues that may have inadvertently
arisen as major modifications were crafted to a prior proposed rule. The EQB and other agencies
have used the ANFR approach on a number of packages for just that reason.

It is most appropriate here, where the proposal has undergone significant restructuring
between proposed and final, with numerous new subsections and clauses. Indeed, the version of
the rule now before IRRC is considerably different than what was placed before the Water
Resources Advisory Committee as "final." While improvements have certainly been made in the
process - and we are not criticizing DEP staff in any way for those efforts - the fact is that the
drafting and revision of the final rule was conducted under an extremely constrained time frame,
where mistakes could readily be made, and unintended consequences engendered.

We believe an ANFR step in this situation is necessary to avoid unfortunate surprises and
missteps, and we urge the IRRC to recommend back to the EQB that this approach be followed
toward assuring that the modified rule is really "right" before proceeding forward with final
promulgation.

We appreciate the opportunity to provide these comments, and would be pleased to
respond to any questions that the Commission or IRRC staff may have regarding these issues.

Sincerely,

Gene Ban-
Vice President, Government and Public Affairs

Attachments (3)



O F BUSINESS AND INDUSTRY

417 Walnut Street
Harrisburg, PA 17101-1902
717 255-3252/800 225-7224
FAX 717 255-3298
www.pachamber.org

February 12,2010

Environmental Quality Board
Rachel Carson State Office Building, 16th Floor
400 Market Street
P.O. Box 8477
Harrisburg, PA 17105

Re: Proposed Amendments to 25 Pa. Code Ch. 95; TDS, Chlorides and Sulfates
Effluent Standards, 39 Pa. Bulletin 6467 (Nov. 7, 2009)

Members of the Board:

On behalf of its membership comprising thousands of businesses of all sizes and across
all industry sectors, the Pennsylvania Chamber of Business and Industry ("Chamber")
respectfully offers the following comments concerning the proposal to amend Ch. 95 to establish
across-the-board treatment and effluent standards for Total Dissolved Solids (TDS), chlorides
and sulfates applicable to new or increased TDS dischargers, irrespective of watershed, location,
impact or need.

Since April of this year, the Chamber and its Water Work Group has worked in a task
force with our members and a number of other industry organizations, including the Electric
Power Generation Association, Pennsylvania Coal Association, Pennsylvania Chemical Industry
Council, Pennsylvania Waste Industry Association, and others, in attempting to evaluate the
potential applicability and impact of this proposal. Based on the inputs we have received, in
June 2009, we prepared and presented to the Water Resources Advisory Committee a lengthy
"working paper" which identified in some detail the concerns and questions from a broad
spectrum of the regulated community concerning the Department's TDS Strategy and the "one
size fits all" treatment standard approach embodied in the Ch. 95 proposal now before the EQB.

Since that time, we have continued to work with that task force to gather additional
information from various impacted sectors. Concurrently, our representatives have participated
in the Department's TDS Stakeholders Group process in an effort to better understand the
potential TDS concerns and challenges that may arise in various watersheds, the impacts of this
proposal, and potential alternative approaches to addressing possible TDS concerns. Those
efforts have served to confirm many of the concerns that we expressed back in June regarding
this particular regulatory proposal, and emphasized that we must, indeed, find another path.

HA-236536v5
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The Department's TDS Strategy and these proposed Ch. 95 regulations have broad,
substantial, and far reaching impacts upon a broad spectrum of Pennsylvania manufacturing and
commercial operations, but those consequences and effects appear not to have been accorded
appropriate assessment, consideration and balancing. We believe that irrespective of the
worthiness of its objectives, these Ch. 95 standards, coupled with its fast-track deadlines, are ill-
advised and unworkable, generating what will become an impending crisis in wastewater
management that threatens the ongoing viability of a number of key sectors and enterprises. As
we stated in June, it is essential that the Department work with all affected sectors and
stakeholders to: (1) develop a better understanding of the real TDS challenges, in terms of
affected streams and conditions, constituents, and related causes; (2) evaluate the options for
addressing those TDS challenges; (3) carefully evaluate the technical and economic feasibility
and effectiveness of each of the treatment technologies that might be used for various types of
TDS constituents, including key issues regarding management and disposition of their resulting
residuals; and (4) reframe a strategy and approach to more effectively address the real TDS
challenges in a common sense and cost-effective manner.

Summary and Key Points

We have provided below detailed comments on the proposed Ch. 95 amendments. The
following are the six (6) key points of the Chamber's comments:

(1) To be effective, Pennsylvania's strategy must be developed with a much more
focused and accurate understanding of the specific streams evidencing TDS
challenges, the specific constituents and hydrologic conditions that lead to TDS
issues, and the primary sources of those constituents and loadings. The primary
rationale for the new statewide end-of-pipe treatment standard proposed in Ch. 95
appears to be the observation of TDS challenges in a limited number of streams

| (such as the Monongahela River) many of which are predominantly impacted by
drainage from mines abandoned decades ago, and the observations of elevated
TDS conditions were limited to extreme and extended low flow conditions. The

I studies and surveys cited in the TDS Strategy and shared with the TDS
j Stakeholders Group do not evidence that we face a statewide TDS "problem," but

rather suggest an issue that affects specific streams and stream reaches under
certain hydrologic conditions. A close examination of those studies further

1 indicates that the sources and challenges in each watershed are different, and one
I across-the-board "solution" will not be efficient or effective.

(2) Before adopting and implementing the type of treatment limits as set forth in the
proposed Ch. 95, DEP must develop an accurate understanding of the numerous
sectors affected by the limits, and evaluate the technical and economic feasibility
of implementing the proposed TDS limits in each of those sectors. The proposed
definition of "High-TDS sources" sweeps in a wide range of industrial
enterprises, far beyond those mentioned in the TDS Strategy, including electric
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power generation, petroleum refining, chemicals manufacturing, iron and steel
manufacturing, Pharmaceuticals, meat packing, food processing, and others.

(3) In each of these affected sectors, the technologies available to address high-TDS
wastewaters are limited, subject to varying capabilities depending on the matrix of
constituents in individual wastewaters, and pose significant technical and
economic feasibility issues. As detailed in the Pennsylvania Chamber's June
2009 Working Paper, the primary technologies proffered to meet the limits
mandated by this proposal - reverse osmosis (RO), evaporation, and
crystallization - are energy intensive and thereby engender significant generation
of greenhouse gasses, very expensive from both a capital and operating cost
standpoint, and leave a significant volume of residuals (concentrated brine or salt
cake) which pose unresolved management and disposal challenges. Moreover,
none of these technologies can be engineered, pilot tested, permitted and installed
in anything like the 18-month timeframe envisioned by the TDS Strategy and the
proposed Ch. 95 rules.

As just one example, an evaporation/crystallization facility designed to handle
1,000,000 gallons per day of brines would require some 87 million kilowatt hours
of electricity annually (the equivalent electric demand of some 11,300
households); plus 262,800,000 cubic feet of natural gas annually, and would
generate nearly 60,000 tons of greenhouse gas CO% emissions per year.

As another example, for just one power plant, the estimated cost of a brine
concentrator and crystallizer to handle air scrubber wastewater is $62 million in
capital, plus $4.5 million per year for O&M. Multiplied across the fleet of
electric generating stations with current and planned scrubber units, and including
other plant wastewater streams that may need treated (e.g. cooling tower
blowdown, etc.) the proposed Chapter 95 rule would engender a demand for
approximately 1 billion dollars in investment for FGD wastewaters alone. If the
balance of power plant wastewaters are required to be treated, that cost escalates
to $3-7.5 billion.

(4) All potentially available TDS treatment technologies present a substantial,
unresolved challenge concerning management of resulting treatment residuals -
whether they be concentrated brines in RO reject water or the salt cake/sludges
from crystallization units. The sheer volume of residuals associated with
implementing these proposed rules - which equates to literally thousands of tons
of salt cake per year - should alone be cause for careful review and
reconsideration.

(5) The 18-month timeframe for implementation of TDS treatment is wholly
unrealistic and unachievable. Given the design, pilot-testing, permitting,
equipment lead time, and construction steps outlined both in the Chamber's
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comments and in presentations from various sectors provided to the TDS
Stakeholders Group, a minimum of a 36-month timeframe is involved in
development of high-TDS treatment facilities - and that assumes that all design
and testing prove that the technology is feasible and that the residuals challenge
can be met.

(6) The draft Ch. 95 leaves a number of serious and unresolved questions in terms of
applicability and implementation, including (a) how the rules apply to facilities
with multiple existing sources and outfalls; (b) situations involving high-TDS
source water; (c) the impacts of the strategy on water conservations; and (d) the
process for determining baselines and increases in TDS concentrations and
loadings.

As a bottom line, the Chamber believes that water quality management should realistically
address the instream needs and requirements of Pennsylvania streams, based on the best
scientific information available. Given the unique TDS challenges for some streams, we believe
the Department should adopt a more flexible approach to regulating TDS and its constituents in
discharges, considering assimilative capacity under differing flow conditions. We believe that
some of the options discussed by the TDS Stakeholders Group, particularly the watershed-based
approach to TDS management, offer a more realistic and rationale approach to addressing those
TDS challenges that may affect some streams - with actions that can be implemented before we
confront the prospect of impaired instream quality.

Detailed Comments

1. To be effective, Pennsylvania's strategy must be developed with a much more
focused and accurate understanding of the specific streams evidencing TDS
challenges, the specific constituents and hydrologic conditions that lead to TDS
issues, and the primary sources of those constituents and loadings.

The TDS Strategy and the proposed Ch. 95 regulations are based on an overly-
generalized, incomplete and inaccurate assessment of the TDS issues in Pennsylvania streams.

On the one hand, the TDS Strategy and the preamble to the proposed rulemaking package
start out with the correct observation that TDS is a parameter that is actually made up of many
different constituents in water, including inorganic salts, organic matter, and other dissolved
materials. Each of these constituents have different effects in terms of impacts on aquatic life
and other water uses. Moreover, the sources of these constituents are many and varied, and
include natural materials derived from local geology, constituents from atmospheric
precipitation, and a wide range of anthropomorphic sources.

The primary rationale for adopting a new statewide end-of-pipe treatment standard,
however, appears to be the observation of TDS challenges on only a few streams - specifically
(i) the submission of multiple applications for treating TDS wastewaters in the watershed of the



Environmental Quality Board
February 12,2010

West Branch Susquehanna River; and (ii) some high TDS readings on the Monongahela River
and its tributaries during a period of extreme and extended low flow conditions. The studies and
surveys cited in the TDS Strategy and the data provided to the TDS Stakeholders Group are
sparse in terms of characterizing the situations. From what we can discern, these documents do
not evidence that we face a statewide TDS "problem" but rather suggest an issue that affects
specific streams and stream reaches under certain hydrologic conditions.

Studies that evaluated Monongahela River's water quality conditions in late 2008 during
the time period when TDS levels were elevated, indicate that the majority of the TDS challenge
is associated with acid mine drainage ("AMD") from abandoned coal mines, including high
concentrations of both sulfates and TDS entering Pennsylvania from West Virginia. The detailed
and well-documented study conducted by Tetra Tech NUS, Inc, entitled "Evaluation of High
TDS Concentrations in the Monongahela River" (January 2009), found that (i) drought
conditions were occurring in the Monongahela River basin in October and November 2008,
which decreased the amount of water in the river for dilution and increased concentrations of
constituents such as TDS, sulfates, and chlorides; (ii) the main chemical component detected in
the TDS concentrations and mass loadings was sulfates, most likely associated with mine
drainage; (iii) chlorides accounted for less than 10 percent of the total TDS concentrations
detected in the Monongahela River from October to December 2008; (iv) TDS and sulfate
concentrations in the river were near the maximum allowable levels upon entering Pennsylvania
from West Virginia in October and November 2008; (v) samples taken from October through
December indicated that the relative percent of chlorides in TDS did not change significantly
after the oil and gas exploration and production companies ceased or significantly reduced
disposal of flowback and produced water at POTWs; (vi) while sulfate and TDS levels were
elevated, concentrations of chlorides did not exceed DEP and EPA water quality criteria
throughout the period; and (vii) long-term statistical trend analyses indicate that there is not a
statistically significant difference in TDS mass loadings to the Monongahela River over the last
seven years. The Tetra Tech study evidences that the predominant challenge for the
Monongahela watershed was most likely the result of acid mine drainage, particularly from
abandoned coal mines.

DEP has separately pointed to a few other streams that appear to have TDS assimilative
capacity challenges in low flow conditions, such as the West Branch Susquehanna River. Again,
the challenged stream reaches are predominantly impacted by historic sources of AMD; and the
obvious solutions must include efforts to remediate those AMD sources.

The Allegheny Conference has prepared a detailed review of the history of TDS
conditions in the Monongahela and other streams in Pennsylvania. What that data shows is that
spikes in TDS values over the past 30 years have periodically occurred, but those conditions are
relatively rare and that the pattern of TDS values does not indicate any particular upward trend.

The information available to date leads to two key observations.
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First, the TDS challenge is one that is focused on a limited number of streams that are
currently impacted predominantly by acid mine drainage, primarily from abandoned mine lands.
The studies cited in the TDS Strategy and the data shared with the TDS Stakeholders Group do
not show a "widespread" TDS problem. Rather, they indicate that the TDS challenges are
watershed specific, and vary in terms of both the nature of the sources involved and the degree of
potential intensity and duration. Instead of framing a focused, targeted and cost-effective
approach to address the challenges faced by particular watersheds, this Ch. 95 proposal frames a
broad and sweeping effort to impose, via Chapter 95, a new "one-size-fits-all" effluent limitation
on all new or increased "high-TDS sources."

Second, the TDS assimilative capacity issue observed in the streams mentioned in the
TDS Strategy and the Ch. 95 preamble is one that arises during severe low flow conditions, but
is not a year round issue. Indeed, during most flow conditions, concentrations of TDS and its
constituents are well below levels of concern. Yet the TDS Strategy and Ch. 95 proposal seeks
to impose a statewide effluent treatment limitation aimed at addressing assimilative capacity on
the most challenged streams under short-term, extreme low flow conditions. Instead, we would
suggest, the Department should consider other possibilities and options for more watershed
focused approaches, including dynamic management, that promise to be both more cost-effective
and avoid the type of environmental and energy concerns discussed below.

2. An accurate understanding of the numerous sectors affected by the proposed
treatment limits, and an evaluation of the technical and economic feasibility of
implementing the proposed TDS limits, are critical

The proposed Ch. 95 regulations would adopt and implement by January 1, 2011, a new
treatment standard for high TDS sources. The proposed Ch. 95 amendments would impose a new
end-of-pipe treatment "technology based" standard to be inserted into 25 Pa. Code Ch. 95 for all
"high TDS sources." The term "high TDS sources" is defined by the proposed Ch. 95 to mean
new or expanded sources of pollutants that includes a TDS concentration that exceeds 2,000 mg/1
or a TDS loading that exceeds 100,000 pounds per day. Effective January 1, 2011, DEP is
proposing that such high TDS sources would be subject to effluent limits of 500 mg/1 of TDS,
250 mg/1 of Total Chlorides, and 250 mg/1 of Total Sulfates (in each case, stated as a monthly
average).

At its April 15th briefing on the TDS Strategy, DEP stated that the rationale for this
approach is to "set a level playing field" by requiring all high TDS sources to treat to a particular
level. No further explanation has been provided supporting the selection and imposition of such
across-the-board limitations. The Department appears not to have considered the technological
issues of achieving the target concentrations. Rather, DEP chose concentrations that simply
mirror current secondary drinking water standards.

In adopting regulations and taking other actions under the Clean Streams Law, including
setting such treatment standards, DEP is explicitly obligated to consider a number of factors,
including: (1) water quality management and pollution control in the watershed as a whole; (2)
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the present and possible future uses of particular waters; (3) the feasibility of combined or joint
treatment facilities; (4) the state of scientific and technological knowledge; and (5) the
immediate and long-range economic impact upon the Commonwealth and its citizens. 35 P.S.
§691.5(a).

The TDS Strategy and the preamble to the proposed Ch. 95 regulations do not reveal any
consideration or analysis of these factors. Most particularly, the materials provided by the
Department in support of the Ch. 95 proposal do not reflect a careful evaluation of the technical
and economic feasibility of the proposed treatment standards as applied to various industrial and
other wastewater sectors.

The Chamber, in conjunction with other industry associations, has sought to gather
information concerning the impacts of the proposed treatment standards on various enterprises.
As outlined in the following sections of these comments, the responses we have received indicate
a series of technical and feasibility concerns that merit serious attention and evaluation before the
Department moves forward with this Strategy.

3. The proposed definition of "High-TDS sources" sweeps in a wide range of industrial
enterprises.

The TDS Strategy and proposed Ch. 95 preamble focus almost all of their discussion of
"High-TDS sources" upon flowback water and produced brines from Marcellus Shale and other
oil and gas well development, and AMD sources. However, these are far from the only sources
of TDS that are swept into regulation under the standards reflected in the proposed Chapter 95.
The Chamber's outreach and the information submitted by various industry sectors to the TDS
Stakeholders Group has revealed that the proposed Ch. 95 regulations would directly and
significantly affect a number of sectors, including electric power generation, petroleum refining,
chemicals manufacturing, iron and steel manufacturing, Pharmaceuticals, meat packing, food
processing, and others. At the same time, the Ch. 95 rules would impact a number of industrial
and commercial enterprises using larger publicly-owned treatment works (POTWs) that already
have relatively high TDS loads (measured in pounds), particularly as POTWs in areas such as the
Susquehanna and Delaware River Basins implement phosphorus reductions (where chemical
treatment processes increase TDS levels).

Electric Power Generation. Many, if not most, Pennsylvania electric generating plants
will likely be subject to the High-TDS source limits. A survey of power generators found a
variety of current and anticipated "high-TDS" sources, including flue gas desulphurization
("FGD") wastewaters, ash storage runoff, boiler water makeup resin regeneration, cooling tower
blowdown and related water treatment, ash landfill leachate, and other operations. Many of
these units currently are not subject to TDS limitations, although a few have NPDES permits
which either require monitoring only or impose a wide range of TDS limits based on various
factors (including limits based on DRBC standards). For example, one station in western
Pennsylvania has an FGD treated wastewater limit (measured at an internal monitoring point) for
TDS of 40,000 mg/1 monthly average based on "best professional judgment." One station
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discharging in the Delaware Basin has limits of 1,000 mg/1 monthly average from certain low
volume wastewaters and 3.500 mg/1 monthly average from other sources, while another
Delaware Basin generating facility has a limit of 15,000 mg/1 as a monthly average and 30,000
mg/1 daily maximum. A station in the Susquehanna River Basin equipped with an FGD scrubber
system has a TDS monitoring only requirement.

Although §95.10 is cast as applying only to new or increased high-TDS sources, that
formulation will, in fact, trigger TDS limits at many facilities. Generation facility owners are
undertaking a variety of improvements to their stations - in many cases driven by other
environmental imperatives - which will result in increased TDS concentrations, if not increased
TDS poundage loadings. For example, as the result of the Clean Air Interstate Rule and other air
regulations, many stations that have not already done so are planning the installation or upgrade
of FGD systems, which generate wastewaters with TDS (primarily in the form of sulfates).

At the same time, many stations are dealing with more stringent thermal limits and/or
mandates associated with Clean Water Act §316(b) intake entrainment/impingement
requirements, leading to installation of recirculating cooling towers that reduce the volume of
cooling water intake and discharge, but increase the concentration of TDS in the water due to
evaporation of part of the water, leaving behind TDS from the source water. Currently, stations
equipped with recirculating cooling towers report concentrations of TDS in incoming water of
50-650 parts per million (ppm), with 2-6 cycles of concentration. If these cooling tower
discharges are classified as high-TDS waters, either because of their concentration/loadings
alone or because they are from facilities that have other high-TDS loadings, the result will be to
require substantial treatment to remove TDS that is, in fact, derived from the incoming source

Coal Mining and Processing. As recognized in the TDS Strategy, the coal mining and
processing industry engenders several sources of TDS, from both process and stormwater
discharges. Even the best state-of-the-art and properly operated mine drainage treatment plants
(including those designed and operated by the Department at various sites) involve TDS in the
treated effluent. Although the proposed Ch. 95 purports to apply its new end-of-pipe treatment
limits only to "new discharges," the definition of "new discharge" in proposed §95.10(a) would
appear to trigger for most existing mines, since additional, expanded or increased discharges are
common at existing surface and deep mine operations as mines develop over the course of the
active life of a mine. Thus, existing mines could quickly be considered "new discharges" under
the proposed rule.

Food Processing. The food processing sector, which includes fruit and vegetable
canning, meat packing, potato chip and snack manufacturing, similarly engenders significant
TDS concentrations in some wastewaters. For example, one food processing facility in eastern
Pennsylvania has noted that its TDS concentrations exceed the concentrations that define a high-
TDS source, with a current NPDES permit that sets a limit in excess of 3000 mg/1 as a monthly
average. The facility has an on-site water supply well in which the measured TDS
concentrations in the groundwater already exceed 500 mg/1. Using the supply well for on-site
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industrial processes requires softening of that water, and when used, the associated water
softening process generates a noteworthy amount of TDS in a wastewater stream equating to
approximately 800,000 gallons per day (gpd). The facility ceased using the on-site water supply
well, partly as a result of the background TDS concentrations in the groundwater, and now it
must purchase supply water from the municipal system. The concentrations of TDS in facility
wastewater are expected to increase in the near term as a result of wastewater treatment upgrades
designed to address nutrients, where the chemical treatment to remove phosphorus has the
collateral effect of elevating TDS concentrations.

Petroleum Refining and Chemicals. Chemical manufacturing facilities, both large and
small, likewise generate some significant TDS concentrations in typical wastewaters. One
chemical facility in western Pennsylvania, for instance, generates approximately 100,000 gallons
per day of high-TDS wastewater, which currently is conveyed to a POTW. Refineries, on the
other hand, generate much higher volumes of what the proposed Ch. 95 rule classifies as high-
TDS wastewaters. Petroleum refineries have various sources of TDS in their wastewater
streams. Like the electric power generation sector, one of these sources is the air pollution
control devices, such as wet gas scrubbers, that these refineries have or will be installing in the
near future. These scrubber wastewaters have significant TDS and sulfate concentrations and are
either processed through on-site wastewater treatment plants or conveyed to POTWs for
additional treatment. Permits having limits greater than the proposed 500 mg/1 and 250 mg/1
limits have been issued or are in the approval process for these wastewaters based on
assimilative capacity and the chemical, flow, biological, and use designation characteristics of
the receiving waters. Current TDS technologies are polishing unit operations and require
considerable wastewater treatment upstream of TDS removal. Requiring additional treatment of
refinery or chemical plant TDS streams is not feasible since the current TDS technologies have
not been demonstrated to be applicable to these wastewaters and prior to any TDS unit
operations significant additional treatment upstream of TDS removal would be required. Besides
the lack of demonstrated success of TDS technologies for typical refinery & chemical plant
wastewater streams, costs of the existing technologies would be excessive and prohibitive.

In addition, recirculating cooling towers are utilized throughout the chemical and refining
industry and would result in the same 316b issues and concerns as detailed previously in the
electric power generation sector section.

Pharmaceuticals. Pharmaceutical and vaccine research and manufacturing operations
are subject to strict Food and Drug Administration (FDA) requirements to ensure safe and
effective medicines are discovered and delivered to the public. Good Manufacturing Practices
(GMP) and Good Laboratory Practices (GLP) regulations require the highest levels of purity and
cleanliness in every step of the pharmaceutical and vaccine process. The use of strong acids and
bases are necessary to achieve cleanliness requirements, and subsequent neutralization of these
chemicals to meet environmental discharge limits results in generation of high TDS effluent.
Requirements for process area and laboratory conditions result in increased heating, air
conditioning, and ventilation (HVAC) loadings to maintain extremely rigid temperature and
humidity ranges and high levels of once-through ventilation rates. Increased building HVAC
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loadings translate ultimately to increased cooling tower evaporation and blowdown rates. TDS
levels in cooling tower blowdown often exceed 3500 mg/1. One pharmaceutical research and
manufacturing facility in eastern Pennsylvania generates approximately 1,500,000 gpd of high-
TDS wastewater which is conveyed to a POTW.

Other Sectors. Outreach to Chamber members found that a number of other sectors,
including paper and packaging, produce potentially high TDS wastewaters. This issue arises
even in sectors where industrial processes are not the primary wastewater source. For example,
one container manufacturer noted that its groundwater well sources at two plants were naturally
high in hardness and TDS ranging from 700-900 ppm (e.g., exceeding the proposed §95.10
discharge standard), and efforts to produce softer and purer water for manufacturing require use
of RO water treatment units engendering investments approaching $1 million. These water
supply treatment facilities, however, leave a reject stream that is high in TDS, which is currently
handled by a POTW.

4. The technologies available to address high-TDS wastewaters are limited, and pose
significant technical and economic feasibility issues.

In most plants, the source of TDS in industrial and commercial discharges is from the use
of process-essential chemicals. Source reduction is therefore not an available alternative for
achieving the proposed -TDS effluent limits. Segregating and disposal by transporting high-TDS
wastewater streams off-site to a location where they can be treated and discharged is also not a
feasible option for most industries and businesses. Therefore, desalination of effluents to achieve
the proposed Chapter 95 TDS technology-based limits will be the only available alternative if a
company wishes to add a new process or expand an existing process that would generate high-
TDS wastewater.

The proposal to adopt Ch. 95 in its current form appears to assume, without any
discussion or assessment, that technologies exist to address and treat high-TDS wastewaters, and
that such technologies apply to and are feasibly implemented in all industrial sectors. Nothing
could be further from reality.

In fact, the technologies available to remove TDS from wastewaters are limited and
subject to varying capabilities depending on the matrix of constituents in individual wastewaters.
At the same time, even when technically capable of addressing TDS in certain wastewaters, such
technologies are energy intensive, very expensive from both a capital and operating cost
standpoint, and leave a significant volume of residuals (concentrated brine or salt cake) which
pose unresolved management and disposal challenges. Moreover, none of these technologies can
be engineered, pilot tested, permitted and installed in anything like the timeframe envisioned by
the TDS Strategy and the proposed Ch. 95 rules.

(a) The limited technical options for TDS treatment
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There are very few technical options for removal or reduction of TDS in high-TDS
wastewaters, and the few technical methods available have serious limitations and complicated
feasibility issues.

Unlike western jurisdictions, pond evaporation is simply not a feasible option in the
humid northeastern United States, where rainfall rates equal or exceed evaporation rates.

Although the Department has expressed willingness to support underground injection of
some wastewaters, the fact is that only five or six Class II underground injection wells have been
permitted in all of Pennsylvania, and those wells have very limited wastewater acceptance rates.
For example, one of the more significant wells can only accept 600,000 gallons in a month -
hardly enough to form a feasible option of the millions of gallons per day of high-TDS
wastewater generated in our mines, oil and gas well development, industries, and power plants.

Conventional treatment technologies, such as pH adjustment, metals precipitation, sand
and membrane filtration and oil/water separation do nothing to address the TDS or chlorides
challenge, and in fact contribute to the TDS discharge levels in some cases.

Thus, for most high-TDS wastewater, that leaves only three options: (i) reverse osmosis;
(ii) evaporation; and (ill) evaporation coupled with crystallization.

Reverse Osmosis. Reverse osmosis ("RO") is a technology that utilizes pressure to force
a solution through a membrane, retaining the solute (salt laden solution) on one side and
allowing the pure solvent (water) to pass to the other side. TDS reduction via RO is effective for
certain wastewaters up to a TDS concentration of approximately 40,000 ppm. RO membranes
are prone to fouling and premature failure if wastewaters contain any of a variety of interfering
constituents. Hence, in a typical industrial wastewater matrix which includes a variety of
constituents, RO must be preceded by a variety of pre-treatment methods to remove the
constituents that would interfere with or ruin the RO units. Pretreatment required for RO
systems includes organic chemicals removal (to prevent fouling of the membranes), removal of
certain inorganics that can foul membranes (calcium compounds), and removal of suspended
solids.

Direct dischargers with existing biological treatment systems will typically have to install
cartridge filters/microscreens, microfiltration and an ultrafiltration membrane filter upstream of
the RO unit. Activated carbon absorption may also be required if the biologically treated effluent
has residual total organic carbon that can foul the membranes.

Membrane fouling by organics, silica, calcium carbonate and calcium sulfate is a
common problem with RO systems. Anti-scaling agents are used to minimize scaling and
cleaning chemicals must be used regularly to maintain membrane efficiency. However, even
with the use of these chemicals, the RO membranes eventually plug and the membranes must be
replaced. For example, pilot testing of an RO system on a brackish groundwater resulted in a
permanent loss of permeate production capacity (resulting in higher volumes of reject brine) over
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time in spite of use of a pretreatment system, regular cleaning of the RO membranes, and use of
anti-scaling and anti-fouling chemicals.1 Thus, RO membrane replacement is a recurring
maintenance cost for these systems. When RO is applied to wastewater rather than brackish
groundwater, membrane fouling and degradation is typically more pronounced.

RO treatment results in recovery of only 30-60% of the incoming water volume in the
form of a treated water effluent containing less than 500 ppm of TDS. Conversely, 40-70% of
the incoming wastewater is left in the form of a more concentrated, higher-TDS "brine" - often
referred to as "reject" water. The TDS salts do not go away; they are only more concentrated in
a somewhat smaller volume of wastewater.

Evaporation. TDS reduction via evaporation has been espoused as another available
technology. Basically, the technology requires heating volumes of high-TDS water to evaporate
a portion of the water, converting it to steam which may then be recovered through condensation,
while leaving behind more concentrated brine solutions. Heat sources for evaporation systems
may involve either electricity or fossil-fuel (using oil or natural gas and various heat transfer
systems).

Evaporation systems require in almost all cases pretreatment to remove various
constituents, such as inorganic chemicals, ammonia, and suspending solids, which will cause
fouling of the process, and to prevent scaling.

Direct discharging plants with biological treatment systems will typically require
additional solids removal by membrane filtration before the water is sent to the evaporator. Other
pretreatment may be required including activated carbon for organics removal. Fouling of heat
exchanger surfaces can greatly reduce distillation efficiency — calcium sulfate and calcium
carbonate are the most common cause of such fouling.2 If this type of fouling will potentially
occur, calcium removal by chemical precipitation will be required upstream of the membrane
filtration system. Sulfates in the wastewater will also pose a particular issue, as efforts must be
undertaken to prevent sulfates from fouling the evaporative process.

Similar to RO technology, evaporation units leave significant volumes of residuals. A
typical evaporation facility will recover 60-65% of the wastewater in the form of distilled water,
leaving 40% of the volume as saturated TDS wastewater.

1 G. Juby, Reverse Osmosis Recovery Maximization, Desalination and Water Purification
Research and Development Program Report No. 119, Bureau of Reclamation, Department of the
Interior, Denver, CO (2006)

2 J. E. Miller, "Review of Water Resources and Desalination Technologies," SAND 2003-0800,
Sandia National Laboratories, Albuquerque, NM (2003).
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Evaporation/Crystallization. Evaporation/crystallization takes the process one step
further to evaporate the concentrated brine to produce a salt cake. Influent feed to the
crystallizer is fbrther heated through a heat exchanger to promote flash boiling of the brine, with
the resulting vapor passing through a heat exchanger/condenser system. If the system works as
desired, the resulting concentrate produces salt crystals and cake, which are removed and
dewatered through a centrifuge system.

Often referred to as "zero liquid discharge" ("ZLD"), evaporation/crystallization does not
destroy the TDS, it only changes it into a different type of residual posing a somewhat different
dispositional challenge.

Such evaporation/crystallization technology has been tried in certain applications, but has
not been proven as a universal cure. For example, the feasibility of a ZLD treatment system on
electric generating plant FGD waste streams has not been proven. Our understanding is that only
six ZLD systems have been installed for FGD wastewater streams, all in Italy. Kansas Power &
Light is attempting to start up a ZLD, but it is not yet operational Yet DEP seems poised to
require every power plant in Pennsylvania planning near term installation of FGD systems to
reduce air emissions to immediately move to install such unproven ZLD systems.

While equipment vendors may espouse that they can solve every problem, such
technology must be proven in the wide range of sectors to which the Strategy would regulate. A
far reaching public policy that imposes high capital and operating costs, energy impacts, and
environmental challenges should not be based on marketing claims and sales pitches. Hard
evidence of technical and economic feasibility must be provided.

(b) TDS treatment technologies are energy intensive; and related air pollutant
and greenhouse gas emissions associated with that energy use should be
seriously considered.

Each of the potential available treatment technologies involves significant energy inputs,
and related increases in greenhouse gas emissions. While there certainly remains serious debate
as to the appropriate approaches to climate change and greenhouse gas emissions at both the
national and state level, the Rendell Administration and Department leadership have repeatedly
expressed concerns about both conserving energy and reducing CO2 and other greenhouse
emissions. Thus, we certainly need to examine with care the impact of any new regulatory
actions on the energy consumption and air emission. If wise environmental decisions are to be
made, we cannot manage the environment on the basis of one medium at a time.

RO treatment is moderately energy intensive. The energy requirement for the RO
membrane system (not including the necessary pretreatment units) treating brackish wastewater
averages 9.6 kWh/1000 gallons of produced water. Expressed as the power requirements for
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treating the influent flow,3 the average energy use is 13.7 kWh/1000 gallons. Based on a
Department of Energy/EPA report,4 electrical energy generation in the U.S. results in
approximately 1.341 lb of carbon dioxide per kWh.5 Thus, a 100,000 gpd RO plant would
consume 500,050 kilowatt hours per year, equating to 335 tons of CO2 emissions per year.

Evaporation (also known as thermal distillation) is moderate to high energy intensive.
The literature indicates that energy requirements for all three thermal processes (multi-stage flash
distillation, multi-effect distillation, and mechanical vapor compression) are essentially
independent of the influent salt concentration6 and are high — the average energy use for the
most efficient thermal process (thermal or mechanical vapor compression) is 43.2 kwh/1000
gallons of product water (39 kWh/1000 gallons influent water). Thus, a plant that generates
100,000 gallons/day (gpd) of wastewater will require about 3,900 kWh of thermal/electrical
energy to remove TDS. In the typical thermal distillation system, steam generated from
combustion of natural gas or another fossil fuel (coal, fuel oil) provides most of the energy
required. In most installations, electrical energy is a small component of the total energy use,

Evaporation/crystallization is a highly energy intensive method of treatment. The power
consumption of a 1,000,000 gallon per day facility handling brines from Marcellus Shale wells,
for example, has been projected at 10 megawatts plus more than 30,000 cubic feet of natural gas
per hour. Thus, to treat 1,000,000 gallons per day of wastewater would require some 87,600,000
kilowatt hours of electricity annually (the equivalent electric demand of some 11,300
households7); plus 262,800,000 ft3 of natural gas annually. Using EPA's emissions factor of
1.341 pounds of carbon dioxide emissions per kwh, the annual electric demand for just one such
evaporation/crystallization facility equates to nearly 60,000 tons of CO2 emissions per year.

3 Assuming 30% reject flow.

4 Department of Energy and Environmental Protection Agency, Carbon Dioxide Emissions from
the Generation of Electric Power in the United States (July 2000).
5 This value reflects an average of electrical generation from all sources: coal, natural gas,
nuclear, wind, etc. If all electrical energy was from coal, the carbon dioxide generation rate is
2.095 ib/kWh.

6 J. E. Miller, supra,

7 Based on the U.S. Department of Energy, Energy Information Administration's Middle Atlantic
Household Electricity Report (December 22, 2005) using 2001 data, electric consumption in 15
million Mid-Atlantic region households totaled 116 billion kwh, or an average of 7,733 kwh
annually per household. (http://www.eia.doe.gov/emeu/reps/endiise/erO 1 mid-atl .html (last
visited June 6,2009)).
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(c) The only potentially available TDS treatment technologies pose high capital
and O&M costs,

RO and evaporation systems engender both high capital and O&M costs.

According to one study, the total capital cost of a brackish water RO system including
pretreatment (but not biological treatment or brine concentration and disposal) costs an average
of $8 per gallon of capacity.8 Thus, the capital cost of a 100,000 gpd RO treatment system might
be calculated at approximately $800,000.

The values reflected in that study, however, appear to understate RO system costs. One
Chamber member who recently completed and commissioned an RO system to handle their
wastewaters reports that for a 100,000 gpd wastewater system that included requisite
pretreatment plus RO, total equipment and construction cost exceeded $5.3 million.

The biggest annual operating costs for RO are electrical power, membrane replacement,
consumables, and labor costs. An actual case study for one Pennsylvania RO facility found
operating costs (based on a 100,000 gpd capacity) were on the order of $81 per 1000 gallons, or
around $2,956,500 per year.

Extremely high cost and multiple operating issues have lead the U.S. Environmental
Protection Agency to reject reverse osmosis as defining "Best Available Technology" for
treating wastewater from certain sectors. For example, in its analysis of the technologies
available to treat landfill leachate, EPA evaluated RO and concluded that it was not more
efficient in removing significantly more pounds of toxic pollutants than other treatment options,
that is was "very expensive," and that potential operating and disposal problems weighed against
defining BAT on the basis of RO implementation.9 The factors that EPA has considered in
evaluating RO technology should likewise be weighed by DEP before it embarks on setting a
state technology-based treatment standard - particularly one that sweepingly applies to every
industry sector across the Commonwealth with significant sources of TDS wastewater.

The projected cost of ZLD treatment is even higher, both for capital construction and
operation. For one power plant, the estimated cost of a brine concentrator and crystallizer to
handle FGD wastewater having a design flow rate of 400 gallons per minute (576,000 gallons
per day) is $62 million in capital, plus $4.5 million per year for O&M. Multiplied across the
fleet of electric generating stations with current and planned FGD scrubber units, the Strategy
would engender a demand for several billion dollars in investment - and one that is being
mandated to be expended on a "crisis basis" within a mere 18-month period. Given the current

8 J. E. Miller, supra (costs adjusted to 2009 values).
9 See 65 Fed. Reg. 3008, 3019-3020 (January 19, 2000).
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status of the capital and lending markets, the ability of power generators to raise the funds for
such a large new and costly investment is in serious question.

Cost estimates for centralized wastewater treatment facilities utilizing
evaporation/crystallization for oil and gas brines are similarly very high, with capital cost
estimates ranging from $90-100 million for a 1 MOD facility. O&M costs for such a facility are
estimated at approximately $15-20 million annually.

We note that some analyses or expressions of costs offered in support of the proposed Ch.
95 rules have attempted to state those costs in terms of cents per gallon, apparently suggesting
that such values are low and inconsequential. However, the volumes of water used daily in
Pennsylvania's manufacturing and agricultural sectors are large - measured at individual
facilities in hundreds of thousands to millions of gallons per day. A value such as $,25/gallon,
thus, translates to millions of dollars per year for a facility. These are not, as suggested by some,
inconsequential, but rather major cost impositions that threaten the economic competitiveness
and viability of Pennsylvania mining, manufacturing, and commercial facilities.

(d) AH potentially available TDS treatment technologies present a substantial,
unresolved challenge concerning management of resulting treatment
residuals.

All of the available TDS treatment methods leave one significant issue - what to do with
the remaining concentrated TDS reject wastewaters, salt cake or other residuals. At present, the
TDS Strategy does not offer a solution - indeed, it does not seem to even consider the problem.

RO Residuals

As noted above, RO technology recovers approximately 30-60% of the wastewater,
leaving concentrated reject water equating to 40-70% of the influent volume.

Today we have landfills in Pennsylvania utilizing RO units for onsite pretreatment of
leachate, but those units leave substantial volumes of reject high-TDS residuals which are
trucked some distance to large municipally-owned sewage treatment plants. The TDS Strategy
would apparently cut off the avenue for disposition of the reject wastewaters, leaving the
conundrum that there appears to be no place in Pennsylvania where the Strategy would provide
for such residuals to be managed. The challenge will multiply if other facilities are forced to
utilize RO, evaporation or crystallization treatment.

For example, one typical chemical plant that generates 100,000 gpd of wastewater, if
equipped with an RO unit, would generate approximately 30,000 gallons per day of reject water.
This translates into 10,950,000 gallons, or 91,323,000 pounds, of reject water requiring disposal
each year. Because this waste stream would itself be a high-TDS wastewater, it could not be
discharged to any surface water in Pennsylvania. The only remaining management option would
be to haul the reject water to an out-of-state industrial wastewater facility (in a jurisdiction that
has less stringent TDS controls) or to some type of solid waste facility that would provide for
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solidification and disposal. There are a number of logistical difficulties, however, which make
this option impractical. The chemical company would first need to construct storage tanks and
loading facilities for the wastewater. At least three 250,000 gallon storage tanks (fabricated of
stainless steel because of the corrosive characteristics of high salt waters) would be needed in
order to provide the required storage capacity and operational flexibility for the wastewater
treatment facility and would require a capital outlay well in excess of $15,000,000. Such a
storage facility would consume significant land acreage, whose availability would pose
significant hurdles.

In order to prevent an accumulation of wastewater at the facility, water would need to be
hauled out in tanker trucks at the same rate it is generated. Because many disposal facilities do
not accept waste on the weekends, or do so only in limited quantities, transportation would need
to take place on a five-day or six-day schedule. Disposal of all the waste generated in one
calendar week would require seven to nine 5,000-gallon tank trucks being shipped from the
facility each weekday.

The transportation of reject water to a waste management location hypothetically just 75
miles from the chemical plant would result in roughly 328,500 additional tanker truck miles
traveled consuming approximately 54,750 gallons of diesel fuel. This would generate 99 tons of
nitrogen oxide emissions, 21 tons of carbon monoxide emissions, 7 tons of fine particulate matter
emissions, and 3,690 tons of greenhouse gas emissions. In many cases, the trucking distance to
out-of-state treatment facilities would be much greater, with attendant greater fossil fuel
consumption and air emission implications.

Multiplied across Pennsylvania, it is clear that such an approach poses significant
logistical, economic and environmental challenges.

Evaporation Residuals

Evaporation systems result in somewhat higher recovery rates, but still leave
approximately 40% of the wastewater in the form of a concentrated brine. Thus, in a situation,
such as a power plant or oil and gas produced water treatment plant, involving 1,000,000 gallons
of influent wastewater, the resulting concentrated brine would equate to 400,000 gallons per day.
That equates to 80+ tanker trucks per day of saturated wastewater from just one plant to be taken
to some as yet unidentified location for ultimate disposition, with all associated transportation-
related fuel use and air emissions as previously discussed.

Crystallization Residuals

Like the other technologies, crystallization ZLD does not make TDS go away, but instead
leaves a large quantity of residuals to be managed. Depending on the influent chlorides
concentration, a 1,000,000 gpd crystallization plant handling Marcellus Shale brines is
anticipated to produce some 400-520 tons per day (146,000-190,000 tons/year) of salt cake.
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ZLD technology applied to other industrial wastewater streams would result in various volumes
of solids and semi-solids containing salts, sulfates, and other constituents.

What is the Plan for Managing Residuals?

The residual challenge is substantial. Where can it go?

At this point, limited information or analysis is available as to the nature and
characterization of such residuals, or whether and how such residuals might be managed.
Although there has been some discussion of perhaps PennDOT or other highway organizations
taking some of the salt volumes generated from oil and gas brine treatment facilities, to date the
composition and characterization of the salt cake has not been fully developed, nor has its
suitability for road application been evaluated and confirmed.

For all of the other industries in Pennsylvania, the residuals management issue is even
murkier. For RO and evaporator reject water, the Strategy would apparently leave no in-state
option. Unless a breakthrough occurs in the development of high-capacity underground injection
wells (which seems unlikely), the solution which DEP apparently is assuming is to send it
elsewhere - to another state.

As to the solid and semi-solid residuals from crystallization units, one cannot presume
that treatment residuals can be readily processed and accepted into existing Pennsylvania
landfills. The crystallized TDS calces and sludges generated by ZLD treatment will themselves
be highly soluble, and the potential for the salt in such residuals to re-dissolve when stored,
transported, or introduced into landfills (that is, when they may be exposed to precipitation
before they are permanently covered) presents a substantial concern to waste management
facilities.

The sheer volume of residuals associated with implementing this Strategy should alone
be cause for careful review. The Department has provided estimates that some 20 million
gallons per day of water will be generated from development of Marcellus Shale wells (although
some have noted that value will probably not be approached until fuller development of this
formation is forthcoming). Given the estimate that a 1 mgd ZLD facility will generate some
400-520 tons per day of salt cake, the extrapolated production of salt waste from facilities needed
to address just the wastewater from full-scale Marcellus Shale development is some 8,000-
10,400 tons per day. According to landfill operators, that would be equivalent to almost 20-25%
more Pennsylvania generated waste - and that is without counting the TDS residuals produced
from treating any other industry's wastewaters.

Landfills already face considerable TDS challenges of their own in their existing leachate
management programs. The prospect of thousands of tons of leachable salts being deposited per
day may be beyond the tolerance of our existing landfill facilities.
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5. The timeframe for implementation of TDS treatment is wholly unrealistic and
unachievable.

Apart from the technical and economic feasibility concerns with TDS treatment
technology, which are substantial, the timeframe set forth in the TDS Strategy - mandating
implementation of such technology for all new or expanded high-TDS sources by January 1,
2011, is unreasonable, arbitrary, and unachievable. Furthermore, applying a new or expanded
discharge blanket applicability date of April 1, 2009 is also unreasonable for wastewater
generating projects recently completed or in the midst of engineering and/or construction.

Design and Pilot Testing

The wastewater treatment systems required to address the effluent limits listed in the
TDS Strategy involve complex and time-consuming design, engineering, pilot testing, and
permitting issues. These are not small, off-the-shelf systems. Each system must be custom
designed and pilot-tested to ascertain and assure (1) its capability of handling the specific
wastewater stream and its constituents (including the range and variation in those constituent
concentrations over time); (2) the requirements for pre-treatment to avoid fouling, scaling, or
breakdown of the main TDS treatment components (e.g., RO membranes, evaporator tube heat
exchanger); (3) the durability of the system components (including any requirements for use of
special materials to deal with the corrosive effects of high-salinity or other constituents); (4) an
accurate understanding of residuals quantities and characteristics and (5) verification of
pretreatment chemistry. Such design and pilot testing work is required as a pro-requisite to
developing a basis for design that can be reflected in required permit applications, and equally
critical, developing plans for residuals storage, management and ultimate disposition.

Pre-Construction Permitting

The pro-construction permitting of such facilities is also multi-faceted and complicated.
Far beyond "wastewater" issues, TDS-treatment facilities engender a myriad of permit
requirements at the local, state and federal level. The permitting matrix for a typical
evaporator/crystallization plant, for example, involves some thirty or more possible permits,
many with significant processes and timeframes. Some typical timeframes for major permits are
presented below. These timeframes assume no significant opposition or permit appeals.

(a) Zoning and land development approvals. Timeframes depend on local
ordinances, and whether the proposed use in the applicable zoning district is a
permitted use or requires either special exception or conditional use hearings. (3-
9 months) (Note: Under PaDEP land use policy, zoning approvals must typically
be procured or evidence of consistence obtained prior to submission of PaDEP
permits covered by the policy.)
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(b) NPDES permits. (6-12 months, more if TMDLs or load allocations)10

(c) Water Quality Management Part II construction permit. Application typically
must follow issuance of NPDES Permit. (90-120 days)

(d) Air Quality Plan Approval. Construction permit required for facility involving air
emissions or air pollution control equipment, except sources of minor
significance. Depending on the heat source for the evaporation/crystallization
processes, such a plan approval may well be required. (6-12 months; plus
potentially 12 months of pre-application studies if PSD background monitoring
and modeling required)

(e) Erosion and sedimentation control plan approvals/NPDES permits for stormwater
associated with construction activities, including post-construction stormwater
management plans (90-120 days)

(f) Water obstructions and encroachments permits / Clean Water Act §404 permit for
stream crossings, outfalls, intakes, and other stream encroachments (180-270

(g) Residual waste

• Beneficial use general permits - e.g., for salt use (200 days for new
general permits; 60 days for eligibility determination under existing
general permits)

+ Residual waste facility disposal permits for landfill or disposal
impoundments (24 months or more)

Procurement, Fabrication and Construction

Equipment procurement, fabrication, and facility construction is also time-consuming for
such facilities. Due to the special materials required in some key equipment, including
corrosive-resistant steel, long lead times are involved in equipment fabrication and delivery. For
ZLD evaporation/crystallization, a typical project schedule would involve 12-month equipment
manufacturing, followed by 9-12 months for installation and startup commissioning.

10 Time frames for permits issued by PaDEP are primarily based on PaDEP's published
processing timeframes assuming submission of a complete application. In most instances,
technical questions or requests for additional information will extend such a permit review
timeframe. See PaDEP, Guide to DEP Permits and Other Authorizations (2007), available at:
http://www.depweb.state.pa.us/dep/cwD/view.asp?a=:3&q:=461114&depNavH
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Total time

Given the foregoing considerations, realistically, a minimum 30 to 36-month timeframe
is involved in development of high-TDS treatment facilities - and that assumes that all design
and testing prove that the technology is feasible and that the residuals challenge can be met.
That 2.5 to 3-year timeframe has been borne out by the experience of one of the Chamber's
members, which recently completed an RO pretreatment unit for one of its facilities; and has
been reflected in engineering estimates for other facilities in several industries.

The Environmental Quality Board cannot arbitrarily ignore the realities of such design,
testing, fabrication and construction timeframes. A regulatory wand cannot be waved to sweep
these issues away. The proposed Ch. 95 rules call for a schedule that appears destined to create a
regulatory train wreck.

6. The TDS Strategy leaves a number of serious and unresolved questions in terms of
applicability and implementation.

Chamber members who have reviewed the TDS Strategy have posed a number of
questions and concerns as to applicability and implementation - issues as to which the Strategy
is largely silent. The following are some of those concerns;

(a) Facilities with Multiple Wastewater Streams and Discharges.

The proposed Ch. 95 amendments are unclear on whether high-TDS discharges are
determined on an outfall-by-outfall or facility basis. A number of generation and manufacturing
facilities have multiple wastewater streams and outfalls, some which may qualify as high-TDS
under the definition contained in §95.10 {e.g., greater than 2,000 ppm or 100,000 pounds per day
of TDS). How does the rule apply in such situations? Does one add up the total loading of the
entire facility (all outfalls), or consider each outfall separately? What happens if a facility has a
number of existing high-TDS sources via several existing outfall, and then adds a new separate
source (say an FGD-wastewater stream) - do §95.10 limits apply to every outfall at the facility,
or only to the new wastewater stream?

(b) High TDS Source Water.

In a number of cases, incoming source water (drawn from streams or regional
groundwater) is already high in TDS. Some manufacturing and generation facilities report TDS
in source water of greater than the 500 ppm limit imposed by the proposed §95.10. The
proposed Ch. 95 rules offer no relief considering such situations - that is, there is no
consideration of "net" additions to TDS loading, but rather only a flat concentration based limit.

(c) Penalizing Water Conservation.

As manufacturing facilities pursue increased efficiency in water use, including
recirculating cooling systems and recycling of water within manufacturing processes, TDS
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concentrations in effluent water are likely to increase. As currently cast, the proposed 95.10
would apparently consider any such increase in TDS concentrations to be a "new or increased"
TDS source, triggering application of requirements for TDS treatment. Such an approach that
focuses on concentrations, rather than total TDS loading, effectively penalizes those who engage
in beneficial water conservation.

(d) Determining Baselines and "Increases" in TDS Concentrations and
Loadings.

The proposed Ch. 95 rules do not indicate how DEP will determine the current baseline
of TDS concentrations and loadings, or how the Department will ascertain whether a facility has
triggered being a "new or increased" high-TDS source. For a range of facilities, data regarding
TDS, total chloride and/or total sulfate concentrations and loadings are simply not available, as
monitoring and reporting of such constituents is not currently required in many NPDES permits.
This situation is similar to the challenge in the Chesapeake Bay watershed, where many
industries have historically not been required to monitor for nutrient constituents of total nitrogen
and phosphorus. As with the Chesapeake Bay program, without a clear definition and
determination of the baseline, facilities cannot know if they trigger the requirements of the
Strategy,

This issue is compounded by the present severe recession conditions in our national and
global economy. Such economic conditions result in current production levels that are low.
Such decreased production, in a number of instances, will result in lower constituent loading as
opposed to full-scale production conditions.

Clearly, data will need to be generated and evaluated in order to determine the
applicability of any strategy, and these issues must be tackled upfront before the Strategy is put
into implementation. Economic conditions resulting in lower production capacity must be
considered, and existing facilities should not be penalized (or prevented from returning to normal
production) by any such policy. Variations in production levels must be taken into consideration
in defining the baselines.

(e) Stormwater Runoff Considerations.

Stormwater runoff (both point and non-point sources) may be a source of high TDS in the
Monongahela River and other streams. However, the proposed regulations do not discuss how
stormwater will be accounted for and addressed.

7. As significant changes in the proposal are inevitable, the process for moving
forward should include a re-publication of proposed rulemaking or at least an
advanced notice of final rulemaking.

The Department has indicated in meetings with the TDS Stakeholders Group that any
final TDS rule may well be different than the current proposal, potentially significantly
different. The Chamber, therefore recommends that DEP consider either re-issuing a proposed
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rule for public comment, or publishing an Advanced Notice of Final Rulemaking ("ANFR") for
a 30-day public comment period. While the Chamber fully recognizes that the Department is
under no legal requirement to provide opportunity for comment on final rules if no substantive
changes are made, it appears that this will not be one of those situations. Since the proposed
Chapter 95 rule has gone through a substantive stakeholder review and input process, and there is
considerable statewide interest in this rule and the TDS issue overall, the Chamber believes that
it would best serve the public interest to publish an ANFR, if not a revised proposed rulemaking,
so the regulated and environmental communities have an opportunity to review and provide
feedback on DEP's changes.11

8. TDS management should realistically address the instreara needs and requirements
of particular Pennsylvania streams, adopting a targeted watershed approach.

The Chamber believes that the more appropriate way to address the "TDS issue" is to
focus on the instream and downstream uses to be protected, and to establish a framework for
developing management arrangements that consider particular conditions on watersheds that face
a potential TDS challenge. One size does not fit all streams.

The Chamber believes that a watershed-based approach, including many of the concepts
discussed by the TDS Stakeholders Group, warrants serious consideration. That approach would
identify target watersheds based on a scientifically valid evaluation of actual and projected
loadings from point and non-point sources, and their impact on the assimilative capacity of
watersheds. That evaluation would include a combination of information from the water quality
monitoring network together with NPDES permits, DMR data, permit applications and other
information sources. Where baseline plus trend data indicate that TDS, Sulfate and/or Chloride
loadings are anticipated to exceed a trigger percentage of the watershed's assimilative capacity
under low flow (Q7-10 ) conditions, the watershed would be identified as a "Target Watershed."
In each Target Watershed, the Department would develop and implement a Watershed
TDS/Sulfates/Chlorides Management Plan ("Watershed Management Plan") that (i) would
identify the significant sources and loadings of TDS and/or Chlorides (as applicable); and (ii)
provide coordinated, targeted and timely actions to avoid exceedance of the assimilative
capacity. Working with stakeholders in each watershed, the Department would develop a plan
that could consider and utilize a variety of "tools" to address the particular TDS challenges in
each such watershed.

In framing such a watershed-based approach, the Department should consider a more
flexible approach to regulating TDS and constituent discharges, considering assimilative
capacity under differing flow conditions. It appears that certain types of discharges to potential

11 The Department recently embraced this approach when it published an ANFR for changes to
the Administration of the Water and Wastewater Systems Operators' Certification Program in the
January 23,2010 Pennsylvania Bulletin (40 Pa. Bulletin 560).
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Target Watersheds may be interruptible or significantly curtailed. That is, the wastewater
generating activities are of a type that can be reduced or suspended for a period of time, or
wastewaters may be held in storage or diverted to other watersheds, when the Target Watershed
is experiencing low-flow conditions and attendant TDS concerns. Examples of potentially
interruptible or managed discharges include (i) discharges from some deep mines, where AMD
may be held back and stored in mine pools; (ii) certain oil and gas produced fluids, which may
be stored in tanks or impoundments at or near the well drilling site or diverted to other treatment
facilities for some time period; and (iii) some power plant scrubber operations. We believe that a
process that allows for such managed discharges would provide a more cost-effective and
efficient means of protecting a number of the potential Target Watersheds.

Again, the concepts discussed at the TDS Stakeholders Group merit serious attention, as
they offer opportunities to address the TDS issues in a much more focused and effective manner.
We look forward to continuing to work with the Department in examining, refining and pursuing
such better approaches.

/ Gene Barr,
Vice President, Government & Public Affairs

Cc: The Honorable Camille George
The Honorable Scott Hutchinson
The Honorable Mary Jo White
The Honorable Ray Musto
Independent Regulatory Review Commission
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Pa. Chamber of Business & Industry TDS Task Force -
Questions and Concerns re: Draft Revised Ch. 95 Rule

1. Defining the Trigger of "New or Expanding Mass Loadings of TDS":

(a) §95.10 would impose treatment requirements on "new and expanding mass
loadings of total dissolved solids (TDS)." However the term "new or expanding
mass loadings of TDS" is not defined; instead, §95.10 describes what it is not
(i.e., the exclusions, leaving the regulated community to guess what it is.

(b) §95.10(a)(1) proposes to exempt all discharge loads of TDS that were
"authorized by the Department" as of the rule effective date. What does this

(i) If an NPDES permit contains concentration limits for TDS, but not mass
limits, what is the authorized existing load?

(ii) If an NPDES permit does not contain any existing TDS load limit, but TDS
is being discharged from that source, is that an authorized TDS load?

(iii) Currently, mining permits doe not have a stated TDS limit. What would
be considered the TDS load authorized by DEP in this situation?

(iv) DEP staff have indicated that "authorized by the Department" might
include TDS loadings disclosed in an NPDES permit application.
However, that is nowhere stated in the regulation.

(v) In situations, such as mining permits, where TDS concentrations and
loads are not discussed in applications (e.g., permits are issued before
the mining occurs), how are baseline loads to be determined?

(vi) If an NPDES permit application contains TDS concentration information
from some sampling for TDS or constituents of TDS, how is the
"authorized load" to be calculated? Is it the maximum concentration
revealed in the permit application times the design load? Shouldn't that
be explained in the regulation?

(vii) What if some parameter other than TDS (such as sulfate) is disclosed in
the permit application and/or limited in the NPDES permit. Under those
circumstances, how does one figure the total TDS load (since other
constituents contributed to total TDS)?

(viii) If a facility has multiple NPDES permits, can they consider all of their
loads under the various permits as effectively one load value (e.g., a
bubble)?

(ix) If a facility is in construction and has a discharge permit prior to the
effective date, but has not actually discharged any water prior to the
effective date, is this considered an existing source or a new source
subject to the regulations?



2. Further Defining "New or Expanding Mass Loadings of TDS" - Moving or Adding
Discharge Points. §95.10(a)(1) provides: "Relocatioo or combioatioo of existiog
discharge poiots of existiog mass loadiogs of TDS do oot coostitute a oew or expaodiog
mass loadiog uoless total mass loadiogs are iocreased."

(a) Why is this exceptioo limited to the situatioo where outfalls are either relocated or
combioed? What happeos if a oew outfall is added, but total mass loadiogs from
a facility remaio uochaoged - e.g., ao iodustrial facility or a mioe previously had 5
outfalls, but adds a 6th outfall, while oot iocreasiog the total mass loadiog from
the facility or mioe? Is that additiooal discharge oew?

(b) What if the mioe adds aoother outfall to a differeot stream io the same watershed
(e.g., the same watershed upstream of the oearest public water supply iotake)
but stays below the mioe's previous total authorized loadiog? Is that additiooal
discharge oew?

(c) Mioiog isn't stationary aod compaoies cao mioe ooly where there is coal. Take
the example of a compaoy that has mioe site #1 with ao existiog permit aod ao
existiog TDS load. If that compaoy shuts mioe site #1 dowo aod moves oext
door to mioe site #2, cao it traosfer the previously loadiog from mioe site #1 to
mioe site #2? (Put aoother way, cao a mioe operator or iodustry "bubble" their
facilities io a watershed?)

3. Applicability of Proposed Ch. 95 to Mines. The draft Preamble at pg. 38, uoder
"Beoefits, Costs aod Compliaoce," iodicates that "small discharges", iocludiog "Surface
Mioiog: are exempted. Is all surface mioiog exempt?

(a) Are the followiog types of surface mioiog activities exempt?

(i) coal preparatioo activities,

(ii) coal refuse disposal activities,

(iii) surface facilities iocideotal to uodergrouod mioiog,

(iv) coal refuse reprocessiog activities,

(v) stormwater ruooff from surface operatioos iocideotal to uodergrouod
extractioo of coal,

(vi) remioiog aod coal refuse disposal activities oo areas with pollutiooal
discharges, as authorized uoder:

(1) 25 PA Code Chapter 87, Subchapter F

(2) 25 PA Code Chapter 88, Subchapter G

(3) 25 PA Code Chapter 90, Subchapter F



4. Exception for Post-Mining Pollution Discharges from Abandoned Mines.
§95.10(a)(2) provides ao exceptioo for post mioiog pollutioo discharges from abaodooed
mioes, which are defioed as laods aod waters eligible for reclamatioo aod abatemeot
expeoditures uoder 30 U.S.C. §§1232(g)(4) or 1234 (i.e., federal abaodooed mioe laod
reclamatioo fuods).

(a) Why is not similar coosideratioo giveo to treatmeot of post-mioiog discharges
from non-abaodooed mioes, such as where legacy mioe treatmeot facilities with
trust fuods must be expaoded to address uoexpected circumstaoces (such as
iocreased flows)?

5. Exception for Loadings < 5,000 Pounds Per Day: §95.10(a)(4) would provide ao
exceptioo for "discharge loadiogs of TDS equal to or less thao 5,000 pouods per day."

(a) Is this 5,000 pouods per day trigger to be measured as aoy loadiog oo aoy siogle
day, or a moothly average loadiog?

(b) Is this exceptioo measured based oo the total discharge loadiog of the facility, or
does it ooly coosider the iocremeotal oew or iocreased loadiog at the facility?

(i) Note: it does oot say oet oew or additiooal load aod could readily be
ioterpreted to apply to total discharge loadiogs.

(c) What was the basis aod ratiooale for pickiog a value of 5,000 pouods per day?

(d) Has DEP calculated how maoy more iodustries, POTWs, mioes, aod other
dischargers would be swept ioto the ambit of this regulatioo by loweriog the
loadiog trigger to 5,000 pouods per day from 100,000 pouods per day?

6. Exception for Industries Covered by ELGs: §95.10(5) proposes to exempt those
iodustries covered by ELGs issued by EPA defioiog BAT, BCT or oew source staodards
for TDS, chlorides or sulfates.

(a) What about iodustries where EPA has determioed as part of the ELG
developmeot process that BAT, BCT aod oew source staodards for TDS,
chlorides or sulfates were oot appropriate?

7. Origin of 2,000 mg/l Effluent Limit: §95.10(c) imposes a 2,000 mg/l moothly average
efflueot limit oo all "oew or expaodiog mass loadiogs of TDS", subject to some allowaoce
for poteotial variaoces.

(a) What is the ratiooale behiod settiog the 2000 mg/l / moothly average limit oo all
iodustries? How was the oumber derived?

(b) lo practicality, how does this work?

(i) Example 1: A facility has ao existiog mass load of say 10,000 pouods per
day haviog a cooceotratioo of 3,000 mg/l, aod it is addiog to the
wastestream a process iovolviog 5,001 Ib/day of additiooal load, does the
2,000 mg/l limit apply to the total discharge volume through the outfall, or



only that portion of the volume represented by 5001 Ib/day of additional

(ii) If the existing load and the new load are being discharged through the
same outfall, how will the resulting effluent limit be calculated?

(c) What consideration is to be given to high TDS-concentrations in source water?

(d) What consideration is to be given for industries that due to recycling and
conservation efforts, concentrate TDS that originated in the source water?

(e) Although DEP describes this revised rule as a sector-by-sector approach, isn't
this just a one-size-fits-all universal 2000 mg/l effluent limit for everyone but the
oil and gas industry?

8. Variance Conditions: §§95.10(d) & (e) provide a variance from the 2,000 mg/l effluent
limit applicable to most industries, but only if certain conditions are met.

(a) §95.10(e)(2) does not allow a variance if resulting instream TDS value at the
point of discharge exceeds the lesser of 500 mg/l or 133% of natural stream
quality. This equates to adopting an instream water quality criterion of 500 mg/l
or 133% of background everywhere on the stream.

(i) Is any mixing zone allowed?

(ii) How does this provision apply if a discharge is occurring to an intermittent
stream?

(iii) Ch. 93 accords various exceptions from instream standards (e.g., for
intermittent streams, and toxic reduction strategies, etc.). Are those
applicable here? Why not?

(iv) What is the basis and rationale for applying the 133% of background
everywhere in PA? (In a stream with relatively low current TDS, this
could impose an almost impossible straightjacket, even where the
resulting TDS values would be well below anything that would materially
impact aquatic life. DRBC, which has a general 133% of background
instream water quality standard for most stream segments, also provides
for exceptions to that standard - but this rule appears to be even more
stringent.)

9. Watershed Approach:

(a) In the watershed approach (for example, in considering whether assimilative
capacity is being consumed and in evaluating variance requests), what defines
the "watershed"? How will regulated entities know what "watershed" they need to
consider?

(b) What is the next "downstream point of water quality standards compliance"?

(c) What is DEP's plan and timeline for conducting watershed analyses?



(d) Does §95.10(e)(1) mean that until DEP has conducted a watershed analysis, no
variances will be considered? If a variance request is submitted, how long will it
take to conduct such a watershed analysis?

10. Oil and Gas Recycling: §95.10(b)(2) imposes a mandate that flowback and production
fluids originating from natural gas wells containing concentrations of < 30,000 mg/l TDS
be reused to fracture other natural gas wells, unless a written waiver of the reuse
requirement is obtained from DEP.

(a) The industry had proposed using the residual waste regulation requirements for
submitting and implementing source reduction strategies and plans? Why didn't
the Department adopt that fairly sensible approach?

(i) Notably, that approach applied to all flowback water, not just wastewater
< 30,000 mg/l - and would have encouraged blending for reuse.

(b) How was the 30,000 mg/l trigger selected?

(c) This appears to mandate reuse even if the water is not being discharged to
surface water in PA (i.e., is being treated in other states, or is being disposed via
UIC wells) - was that DEP's intent?

(d) This seems to limit reuse opportunities to just the fracking of wells. What about
other beneficial uses. Produced waters have been beneficially used in the
industry for decades for uses such as: (i) roadspreading for dust suppression and
stabilization; (ii) antifreeze agents in porta-johns; (iii) replacement for calcium
chloride in tractor tires; and (iv) de-icing agents.

(e) Is the recycling mandate realistic (both technically and in terms of timing)?

(i) How does this impact conventional gas well operators?

(ii) How does this impact smaller Marcellus Shale operators who are not
drilling a number of wells in close proximity and timing?

(iii) Has DEP calculated the availability of enough opportunities for frack
water reuse to account for not only flowback water, but also all other
produced water over time (as apparently mandated by this draft rule)?

(f) What is the scope and timing of waivers?

(i) Are waivers to be obtained on a well-by-well or some other basis?

(ii) Are waivers to be considered or provided before or after the flowback /
produced water is generated?

(iii) If a waiver is granted to a gas operator, how long does it last? Is it for a
particular volume, or for a volume from an area?



(g) The provisioo iodicates that DEP may allow a waiver from the recycliog maodate
if ao operator demoostrates that recycliog/reuse is oot "techoically or
ecooomically feasible."

(i) How would staodard apply? Is DEP talking about feasibility for that
particular operator, or the feasibility of recycliog geoerally across the
whole iodustry?

(ii) What factors are to be considered io judgiog techoical aod ecooomic
feasibility? (What of storage aod traosportatioo?

(iii) Why oot refer iostead to practicability aod cost-effectiveoess?

(h) What staffiog would DEP oeed to process such waivers?

(i) What steps is DEP takiog to remove the hurdles aod barriers to recycliog aod
reuse of produced aod flowback waters, such as:

(i) SRBC's requiremeot for ioterbasio traosfer approvals for movemeot of
such waters?

(ii) Residual waste program coostraiots oo shariog water betweeo operators?

11. Impacts of this Regulation.

(a) Has DEP evaluated how maoy iodustries aod other discharges would be likely
impacted by this regulatioo?

(b) What impact will this rule have upoo delayiog implemeotatioo of FGD uoits
plaooed at PA power plaots seekiog to comply with the modified CAIR aod
mercury rules? Has DEP evaluated this impact?

(c) Has DEP coosidered the competitive disadvaotage this rule imposes oo PA
compared to other coal-produciog states?

(d) How will dischargers to POTWs uoder a pretreatmeot permit be impacted by this
rulemakiog?

12. Effective Date. This rule goes ioto effect oo publicatioo.

(a) Is that practicable?

(b) What of the lead-io times oeeded to site, desigo, permit, aod coostruct facilities
as discussed at the TDS stakeholders group?

13. Residuals Issue:

(a) A key factor io implemeotiog aoy TDS reductioo maodate is what we are goiog to
do with the residuals. Upoo the effective date of these rules, has DEP calculated
the volume or residuals that will be geoerated, aod identified the facilities with
adequate capabilities aod capacity to accept such residuals?
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Pa. Chamber of Business & Industry TDS Task Force -
Questions and Concerns re: Draft Revised Ch. 95 Rule

1. Defining the Trigger of "New or Expanding Mass Loadings of TDS":

(a) §95.10 would impose treatment requirements on "new and expanding mass
loadings of total dissolved solids (TDS)." However the term "new or expanding
mass loadings of TDS" is not defined; instead, §95.10 describes what it is not
(i.e., the exclusions, leaving the regulated community to guess what it is.

There is no "trigger" in this final rule as there was in the proposed rule. As stated
on page 2 of the Order, the intent of both the proposed and final rules is to
address new, larger sources of TDS. The proposed rulemaking focused upon
controlling new sources of "high-TDS" wastewater through defining these
sources and, exempting by default those that were not high-TDS. To provide

* greater clarity to the regulation, the final rulemaking takes the opposite approach,
by defining existing sources and specifically exempting certain classes of TDS
discharges. This approach is designed to clearly exclude from the scope of this
regulation all existing loadings of TDS authorized by the Department prior to the
effective date of this regulation, as well as new and expanding TDS sources that
the Department has determined to be insignificant.

While the term "new or expanding load" is not defined, the term "existing load" is
defined in § 95.10(a)(1). Anything that is not "existing" is "new or expanding".
Clarification has been added.

Please see further discussion related to § 95.10(a)(1) on page 19 of the Order.

(b) §95.10(a)(1) proposes to exempt all discharge loads of TDS that were
"authorized by the Department" as of the rule effective date. What does this

Discharge loads of any pollutant may be authorized by the Department through
issuance of a permit or other appropriate approval mechanism, e.g. a letter
authorization. Discharge loads of pollutants may be authorized without actual
effluent limitations or monitoring requirements having been placed in a permit.
Pollutant data (or in the case of mining operations specific conductivity) are
submitted with the sample results required for Department review (permit
applications) of any request for discharge authorization. Upon review of those
data, the Department may determine that these pollutant levels do not pose a
threat to receiving water quality, and thus no limitation is needed.

In these cases, a TDS discharge may be authorized, but not limited. Therefore, if
TDS (or conductivity) data have been reviewed by the Department as part of an
application for an authorized discharge, the discharge load of TDS has been
authorized upon issuance of the permit (or other vehicle), regardless of whether
there is an actual limitation or monitoring requirement.

Please see the discussion related to § 95.10(a)(1) on page 19 of the Order.



(i) If an NPDES permit contains concentration limits for TDS, but not mass
limits, what is the authorized existing load?

Mass in lbs per day equals the concentration limit in mg/l, times the
design flow rate in mgd, times a conversion factor.

(ii) If an NPDES permit does not contain any existing TDS load limit, but TDS
is being discharged from that source, is that an authorized TDS load?

Yes. Please see the discussion related to § 95.10(a)(1) on page 19 of the

(iii) Currently, mining permits do not have a stated TDS limit What would be
considered the TDS load authorized by DEP in this situation?

Please see the discussion related to § 95.10(a)(1) on page 19 of the
Order Note that conductivity, considered a surrogate measure of TDS,
has been added to § 95.10(a)(1) to further clarify the regulatory intent

(iv) DEP staff have indicated that "authorized by the Department" might
include TDS loadings disclosed in an NPDES permit application.
However, that is nowhere stated in the regulation.

It does not need to be stated in the regulation. As stated here and in the
Order, the Department does not establish effluent limitations for each and
every pollutant that is or can be present in any discharge. Effluent
limitations are established for parameters when standards require such,
or when there is a reasonable potential that a water quality standard may
be compromised. The Department routinely issues permits that authorize
discharges containing pollutants that are not specifically limited. Please
see the discussion related to § 95.10(a)(1) on pages 19 and 20 of the

(v) In situations, such as mining permits, where TDS concentrations and
loads are not discussed in applications (e.g., permits are issued before
the mining occurs), how are baseline loads to be determined?

Please see the discussion In (iii) above and that related to § 95.10(a)(1)
on pages 19 and 20 of the Order.

(vi) If an NPDES permit application contains TDS concentration information
from some sampling for TDS or constituents of TDS, how is the
"authorized load" to be calculated? Is it the maximum concentration
revealed in the permit application times the design load? Shouldn't that
be explained in the regulation?

As stated above and in the Order, pollutant data (or in the case of mining
operations specific conductivity) are submitted with the sample results
required for Department review (permit applications) of any request for
discharge authorization. These reviews are routine, and are not defined
in regulation, nor should they be. These types of issues are explained in



implementation guidance, specifically the DEP and EPA NPDES Permit
Writers' Manuals. The methods and protocols contained in these
manuals have been in place and in practice for many years, and will apply
for TDS as well. Further, specifying protocols and methods in regulation
precludes "adjustments" and "variations" that may be appropriate in
specific situations by restricting these protocols and methods to only
those contained in a regulation.

(vii) What if some parameter other than TDS (such as sulfate) is disclosed in
the permit application and/or limited in the NPDES permit. Under those
circumstances, how does one figure the total TDS load (since other
constituents contributed to total TDS)?

The existing discharge is exempt from the regulation at its existing TDS
quality. If the discharger were to consider an expansion that may change
the existing TDS quality, it would have to characterize its existing TDS
load through sampling. General guidance on a sampling protocol has
been added to the Order at page 20. Formal guidance will be developed
prior to the effective date of the regulation.

(viii) If a facility has multiple NPDES permits, can they consider all of their
loads under the various permits as effectively one load value (e.g., a
bubble)?

Yes, so long as the downstream point of compliance (PWS intake)
remains the same.

(ix) If a facility is in construction and has a discharge permit prior to the
effective date, but has not actually discharged any water prior to the
effective date, is this considered an existing source or a new source
subject to the regulations?

A permit is an authorization.

2. Further Defining "New or Expanding Mass Loadings of TDS" - Moving or Adding
Discharge Points. §95.10(a)(1) provides: "Relocation or combination of existing
discharge points of existing mass loadings of TDS do not constitute a new or expanding
mass loading unless total mass loadings are increased."

(a) Why is this exception limited to the situation where outfalls are either relocated or
combined? What happens if a new outfall is added, but total mass loadings from
a facility remain unchanged - e.g., an industrial facility or a mine previously had 5
outfalls, but adds a 6th outfall, while not increasing the total mass loading from
the facility or mine? Is that additional discharge new?

No. The exception is not limited as described. See the response to (1)(b)(viii).
Multiple outfalls under the same permit are not different than individual outfalls
under multiple permits when considering existing loads. New or expanding loads
are net loads in excess of existing loads.



(b) What if the mine adds another outfall to a different stream in the same watershed
(e.g., the same watershed upstream of the nearest public water supply intake)
but stays below the mine's previous total authorized loading? Is that additional
discharge new?

No.

(c) Mining isn't stationary and companies can mine only where there is coal. Take
the example of a company that has mine site #1 with an existing permit and an
existing TDS load. If that company shuts mine site #1 down and moves next
door to mine site #2, can it transfer the previously loading from mine site #1 to
mine site #2? (Put another way, can a mine operator or industry "bubble11 their
facilities in a watershed?)

It may be possible to bubble mining facilities in a watershed, if relocation or
combination of existing discharge points of existing mass loadings is being
performed, however the individual circumstances will have to be examined. The
example given in this question seems to indicate completion of a surface mining
operation. Once a surface mining operation is properly completed, the land is
reclaimed to AOC, and there is no post-mining discharge, the mining bond is
consequently released and the NPDES permit for that operation terminates. A
new mining operation by the same operator, though it may be in the same
watershed, would not be considered to have an existing authorized TDS loading.

3. Applicability of Proposed Ch. 95 to Mines. The draft Preamble at pg. 38, under
"Benefits, Costs and Compliance," indicates that "small discharges", including "Surface
Mining: are exempted. Is all surface mining exempt?

(a) Are the following types of surface mining activities exempt?

(i) coal preparation activities, .

(ii) coal refuse disposal activities,

(iii) surface facilities incidental to underground mining,

(iv) coal refuse reprocessing activities,

(v) stormwater runoff from surface operations incidental to underground
extraction of coal,

(vi) remining and coal refuse disposal activities on areas with poilutional
discharges, as authorized under:

(1) 25 PA Code Chapter 87, Subchapter F

(2) 25 PA Code Chapter 88, Subchapter G

(3) 25 PA Code Chapter 90, Subchapter F



It is very likely that surface mining operations will fall within the 5,000 lbs/day as
a daily average exemption in 95.10(a)(7)> or that discharges from new surface
mining operations will not exceed the 2,000 mg/l concentration threshold in §
95.10(c). However, revised section 95.10(a) now includes an express exemption
for "discharges from active surface coal mining operations with an open pit
dimension of less than 450,000 square feet exposed at any time" in order to
assure that such operations are not subject to 95.10 requirements, A second
express exemption for erosion and sediment control facilities used at surface
mining activities has been added as follows: "Discharges from erosion and
sediment control facilities used at surface mining activities as defined in 25 Pa.
Code § 86.1." These provisions will provide exemptions related to surface
operations incidental to underground mining operations and coal preparation
activities. Except in the case of coal refuse disposal activities, these types of
operations are not likely to exceed the 2,000 mg/l threshold in 95.10(c) or may be
exempt under the 5,000 lbs/day exemption in 95.10{a)(4). Coal refuse disposal
area treatment/sediment ponds can have higher levels of sulfates, so the
exemptions do not include coal refuse disposal areas, and new and expanding
discharges from coal refuse disposal areas must be examined as part of the
discharge-permitting process.

With respect to (a)(vi) above, § 95.10(a)(3) exempts remining activities with pre-
existing discharges subject to the requirements in Ch. 87, subch, F or Ch. 88,
Subch. G, and pre-existing discharges covered by Ch. 90 Subch. F. These
provisions are intended to assure that remining, with its overall reduction of
pollutants in the watershed, is not discouraged by this regulation.

4. Exception for Post-Mining Pollution Discharges from Abandoned Mines.
§95.10(a)(2) provides an exception for post mining pollution discharges from abandoned
mines, which are defined as lands and waters eligible for reclamation and abatement
expenditures under 30 U.S.C. §§1232(g)(4) or 1234 {i.e., federal abandoned mine land
reclamation funds).

(a) Why is not similar consideration given to treatment of post-mining discharges
from non-abandoned mines, such as where legacy mine treatment facilities with
trust funds must be expanded to address unexpected circumstances (such as
increased flows)?

Existing treatment facilities for post-mining discharges which have TDS loadings
authorized prior to the effective date of the regulation will fall into the exemption
defined by § 95,10(a)(1). The exception for relocation or combination of existing
mass loadings where mass loadings are not increased is intended to address
adjustments made by operators currently treating post-mining pollutions!
discharges. New and expanding loadings of TDS from post-mining discharge
treatment facilities where the responsible operator still exists would be subject to
the regulatory requirements in § 95,10,

5. Exception for Loadings S 5,000 Pounds Per Day: §95.10(a)(4) would provide an
exception for "discharge loadings of TDS equal to or less than 5,000 pounds per day."

(a) Is this 5,000 pounds per day trigger to be measured as any loading on any single
day, or a monthly average loading?



Annual average daily load,

(b) Is this exception measured based on the total discharge loading of the facility, or
does it only consider the incremental new or increased loading at the facility?

Only the incremental load.

(i) Note: it does not say net new or additional load and could readily be
interpreted to apply to total discharge loadings.

The phrase "new and expanding" was added to clarify that only the incremental
load is measured for this exception.

(c) What was the basis and rationale for picking a value of 5,000 pounds per day?

Professional judgment, using various discharge concentrations and design flows,
considering resulting instream concentration effects.

(d) Has DEP calculated how many more industries, POTWs, mines, and other
dischargers would be swept into the ambit of this regulation by lowering the
loading trigger to 5,000 pounds per day from 100,000 pounds per day?

The "trigger" in the proposed rule was 2,000 mg/l OR 100,000 lbs/day. This
captured a substantial number of industries with either high TDS concentrations
and low flows, or low TDS concentrations and high flows.

There is no trigger in the final rule. For non-oil and gas industries, an effluent
standard is set at 2,000 mg/l. Discharges with effluent TDS concentrations less
than this standard will not be affected. Discharges with effluent concentrations
greater than 2,000 mg/l but discharge loads less than 5,000 lbs/day will not be
affected. Discharges with effluent concentrations greater than 2,000 mg/l and
discharge loads greater than 5,000 lbs/day will be affected, but can obtain a
variance based on site-specific water quality considerations. It is important to
note that a variance establishes a site-specific effluent standard, not a Water
Quality Based Effluent Limitation (WQBEL). WQBELs will be established for
TDS, if necessary, based on allocations to protect the nearest downstream PWS
intake from water quality criteria violations.

Based on our research, the number of "industries, POTWs, mines, and other
dischargers that would be swept into the ambit of this regulation11 is drastically
less than the number that would have been realized under the proposed rule.

6. Exception for Industries Covered by ELGs: §95,10(5) proposes to exempt those
industries covered by ELGs issued by EPA defining BAT, BCT or new source standards
for TDS, chlorides or sulfates.

(a) What about industries where EPA has determined as part of the ELG
development process that BAT, BCT and new source standards for TDS,
chlorides or sulfates were not appropriate?



These industries may be exempt, and will be reviewed upon formal written
request on a case-by-case basis. The Department will produce implementation
guidance.

7. Origin of 2,000 mg/l Effluent Limit: §95.10(c) imposes a 2,000 mg/l monthly average
effluent limit on all "new or expanding mass loadings ofTDS", subject to some allowance
for potential variances.

(a) . What is the rationale behind setting the 2000 mg/l / monthly average limit on all

industries? How was the number derived?

Please see the discussion related to § 95.10(c) on page 23 of the Order.

(b) In practicality, how does this work?
(i) Example 1; A facility has an existing mass load of say 10,000 pounds per

day having a concentration of 3,000 mg/l, and it is adding to the
wastestream a process involving 5,001 Ib/day of additional load, does the
2,000 mg/l limit apply to the total discharge volume through the outfall, or
only that portion of the volume represented by 5001 Ib/day of additional

As stated here and in the Order, it only applies to the new or increased
load.

(ii) If the existing load and the new load are being discharged through the
same outfall, how will the resulting effluent limit be calculated?

It would be calculated using a mass balance approach or through
establishing internal monitoring points, much like is done for complex
industrial waste treatment systems involving multiple waste streams and
multiple ELGs. The actual result would be case-specific.

(c) What consideration is to be given to high TDS-concentrations in source water?

Only net loads will be considered in calculating new or expanding loadings.

(d) What consideration is to be given for industries that due to recycling and
conservation efforts, concentrate TDS that originated in the source water?

Net load limits can be considered,

(e) Although DEP describes this revised rule as a sector-by-sector approach, isn't
this just a one-size-fits-all universal 2000 mg/l effluent limit for everyone but the
oil and gas industry?

While the Department has no immediate intention to promulgate separate
standards for another specific industrial sector, should a need arise, we are
prepared to do so. In addition, the variance provision allows site-specific effluent
standards to be approved.



8. Variance Conditions: §§95.10(d) & (e) provide a variance from the 2,000 mg/l effluent
limit applicable to most industries, but only if certain conditions are met.

These variance provisions are applicable to new and expanding discharge loads from all
industries except oil and gas.

(a) §95.10(e)(2) does not allow a variance if resulting instream TDS value at the
point of discharge exceeds the lesser of 500 mg/l or 133% of natural stream
quality. This equates to adopting an instream water quality criterion of 500 mg/l
or 133% of background everywhere on the stream.

As stated above, a variance establishes a site-specific effluent standard, not a
Water Quality Based Effluent Limitation (WQBEL). WQBELs will be established
for TDS, if necessary, based on allocations to protect the nearest downstream
PWS intake from water quality criteria violations.

An upper bound of a site specific effluent standard is intended to assure that
assimilative capacity is available to other new and expanding discharges, in
order to prevent any competitive disadvantage of one industry over another.
Based on discussions with the Chamber, we have revised the regulation to
establish an upper bound to assure that at the point of discharge existing uses
are maintained and water quality standards, both numeric and narrative, are not
compromised.

(i) Is any mixing zone allowed?

Mixing will be evaluated using the same approach the Department uses
for all pollutants that are toxic to aquatic life.

(ii) How does this provision apply if a discharge is occurring to an intermittent
stream?

The provision in question is no longer in the regulation.

(iii) Ch. 93 accords various exceptions from instream standards (e.g., for
intermittent streams, and toxic reduction strategies, etc). Are those
applicable here? Why not?

Based on discussions with the Chamber, we have revised the regulation
to establish an upper bound to assure that at the point of discharge
existing uses are maintained and water quality standards, both numeric
and narrative, are not compromised.

(iv) What is the basis and rationale for applying the 133% of background
everywhere in PA? (In a stream with relatively low current TDS, this
could impose an almost impossible straightjacket even where the
resulting TDS values would be well below anything that would materially
impact aquatic life. DRBC, which has a general 133% of background
instream water quality standard for most stream segments, also provides
for exceptions to that standard - but this rule appears to be even more
stringent.)
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Based on discussions with the Chamber, we have revised the regulation
to establish and upper bound to assure that at the point of discharge
existing uses are maintained and water quality standards, both numeric
and narrative, are not compromised.

9. Watershed Approach:

(a) In the watershed approach (for example, in considering whether assimilative
capacity is being consumed and in evaluating variance requests), what defines
the "watershed"? How will regulated entities know what "watershed" they need to
consider?

Watersheds will be defined by points of compliance, which is the next
downstream PWS intake.

(b) What is the next "downstream point of water quality standards compliance"?

The next downstream PWS intake.

(c) What is DEP's plan and timeline for conducting watershed analyses?

Annually.

(d) Does §95.10(e)(1) mean that until DEP has conducted a watershed analysis, no
variances will be considered? If a variance request is submitted, how long will it
take to conduct such a watershed analysis?

No. Watershed analyses will not take long to conduct, most likely a few days,

10. Oil and Gas Recycling: §95.10(b)(2) imposes a mandate that flowback and production
fluids originating from natural gas wells containing concentrations of < 30,000 mg/l TDS
be reused to fracture other natural gas wells, unless a written waiver of the reuse
requirement is obtained from DEP.

(a) The industry had proposed using the residual waste regulation requirements for
submitting and implementing source reduction strategies and plans? Why didn't
the Department adopt that fairly sensible approach?

The regulation has been revised.

(i) Notably, that approach applied to all flowback water, not just wastewater
< 30,000 mg/l - and would have encouraged blending for reuse.

(b) How was the 30,000 mg/l trigger selected?

The regulation has been revised.

(c) This appears to mandate reuse even if the water is not being discharged to
surface water in PA (i.e., is being treated in other states, or is being disposed via
UIC wells) - was that DEP's intent?

The regulation has been revised.



(d) This seems to limit reuse opportunities to just the fracking of welts. What about
other beneficial uses. Produced waters have been beneficially used in the
industry for decades for uses such as: (i) roadspreading for dust suppression and
stabilization; (ii) antifreeze agents in porta-jo.hns; (iii) replacement for calcium
chloride in tractor tires; and (iv) de-icing agents.

This oversight has been corrected.

(e) Is the recycling mandate realistic (both technically and in terms of timing)?

The regulation has been revised.

(i) How does this impact conventional gas well operators?

(ii) How does this impact smaller Marcellus Shale operators who are not
drilling a number of wells in close proximity and timing?

(iii) Has DEP calculated the availability of enough opportunities for frack
water reuse to account for not only flowback water, but also all other
produced water over time (as apparently mandated by this draft rule)?

(f) What is the scope and timing of waivers?

The regulation has been revised.

(i) Are waivers to be obtained on a well-by-well or some other basis?

(ii) Are waivers to be considered or provided before or after the flowback /
produced water is generated?

(iii) If a waiver is granted to a gas operator, how long does it last? Is it for a
particular volume, or for a volume from an area?

(g) The provision indicates that DEP may allow a waiver from the recycling mandate
if an operator demonstrates that recycling/reuse is not "technically or
economically feasible,"

The regulation has been revised.

(I) How would standard apply? Is DEP talking about feasibility for that
particular operator, or the feasibility of recycling generally across the
whole industry?

(ii) What factors are to be considered in judging technical and economic
feasibility? (What of storage and transportation?

(iii) Why not refer instead to practicability and cost-effectiveness?

(h) What staffing would DEP need to process such waivers?

The regulation has been revised.

10



(i) What steps is DEP taking to remove the hurdles and barriers to recycling and
reuse of produced and flowback waters, such as:

(i) SRBC's requirement for interbasin transfer approvals for movement of
such waters?

PA is but one Commissioner. We will do what we can.

(ii) Residual waste program constraints on sharing water between operators?

This is being investigated.

11 - Impacts of this Regulation.

(a) Has DEP evaluated how many industries and other discharges would be likely
impacted by this regulation?

There are approximately 100 SICs potentially affected. The variance provision in
the regulation will allow site-specific effluent limits. Therefore, the Department
believes that the vast majority of non-natural gas industries will be minimally
affected by this regulation.

(b) What impact will this rule have upon delaying implementation of FGD units
planned at PA power plants seeking to comply with the modified CAIR and
mercury rules? Has DEP evaluated this impact?

We have changed the regulation to account for facilities subject to the CAIR rule.

(c) Has DEP considered the competitive disadvantage this rule imposes on PA
compared to other coal-producing states?

We see no disadvantage, as most coal operations are exempt, Moreover, the
new EPA Guidance for Surface Mining Operations in Appalachian States

' establishes guidelines for conductivity related to narrative water quality criteria
which will be applied to coal mining operations in EPA eco-regions 68, 69 and
70.

(d) How will dischargers to POTWs under a pretreatment permit be impacted by this
rulemaking?

If they currently have an authorization to do so, this regulation will not impact the
POTW. If the POTW would like to begin accepting this wastewater after the
effective date of the regulation, the pretreatment must meet the standards
established in the regulation.

12. Effective Date, This rule goes into effect on publication.

(a) Is that practicable? We believe that it is.

(b) What of the lead-in times needed to site, design, permit, and construct facilities
as discussed at the TDS stakeholders group?
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With the CAIR exception noted, since the regulation exempts existing facilities for
as long as they continue to operate under their existing authorizations, the
regulation does not create any immediate non-compliance that would warrant a
compliance schedule for existing operations. The regulation only applies to new
loads, and facilities designed to accept and treat these new loads will not be able
to actually do so until such time as the treatment is operational So, unless there
is a shortfall of treatment capacity for the existing wastewaters being generated,
this does not appear to cause a problem.

13. Residuals issue:

(a) A key factor in implementing any TDS reduction mandate is what we are going to
do with the residuals. Upon the effective date of these rules, has DEP calculated
the volume or residuals that will be generated, and identified the facilities with
adequate capabilities and capacity to accept such residuals?

As stated, the regulation exempts existing facilities for as long as they continue to
operate under their existing authorizations. The regulation does not create any
immediate non-compliance that would warrant a compliance schedule for existing
operations. Existing residual volumes will continue to be accepted and disposed
of in accordance with applicable rules and regulations, with no effect

Expanding loads from non-oil and gas industries that are not exempted and that
cannot obtain an effluent standard variance may generate increased residuals.
The Department believes that these volumes will pale in comparison to the
residuals generated by the shale gas development. These minimal increases in
residuals will be able to be disposed in accordance with applicable waste
regulations.

As stated, the primary focus of this regulation is the oil and gas industry. The
fact is that industry will not be able to produce the gas from the Marcellus
formation without generating large quantities of residuals. What medium is most
acceptable for disposal of this salt waste, air, water or soil? Question #13 as
posed seems to suggest that it is better to discharge all of this salt into our fresh
water streams, to avoid having to landfill it, or dispose of it in some other fashion.
The Department finds using our streams as salt water sewers to be
unacceptable, and would rather see residuals disposed of in confined and
covered landfills, or beneficially reused.
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