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Wastewater Treatment Requirements °°
[39 Pa.B. 6467]

Dear Members of the Board:

The Pennsylvania Coal Association (PCA) submits these comments in response to
the above referenced rulemaking.

PCA is the principal trade organization representing bituminous coal operators -
underground and surface, large and small - as well as other associated companies whose
businesses rely on a thriving coal economy. PCA member companies produce over 85
percent of the bituminous coal annually mined in Pennsylvania, which totaled 68 million
tons in 2008.

Pennsylvania is the 4 th leading coal producing state and its mining industry is a
major source of employment and tax revenue. Last year, it created 59,970 direct and
indirect jobs with a total payroll in excess of $2.2 billion. Taxes on these wages netted
over $720 million to the coffers of federal, state and local governments. PCA
appreciates the opportunity to comment on this proposed rulemaking.

General Comment
PCA believes that the proposed standards, coupled with an unreasonable time

frame for implementation, are unworkable and threaten the vitality of the Pennsylvania
coal mining industry. At a time of economic turmoil throughout Pennsylvania and the
country, the coal mining industry provides high-paying, stable jobs and the most cost-
effective source of electricity now (or for the foreseeable future) available to
Pennsylvanians. Placing obstacles such as this proposed rulemaking in the path of an



already highly-regulated iodustry does oothiog to achieve ooe of Goveroor Reodell's top
ecooomic priorities of retaioiog the jobs we have1.

For these reasoos aod the specific reasoos discussed below, PCA stroogly opposes
this rulemakiog.

Specific Comments

DEP has Insufficient Supporting Data to Support the Proposed Regulation

1. The Field Data Do Not Indicate Surface Waters are at Risk
DEP's data aod ioformatioo do oot support its proposed rulemakiog. EPA has

developed compreheosive water quality mooitoriog aod assessmeot guidaoce for states
to use wheo settiog water quality staodards aod to support water quality maoagemeot
decisioos. EPA's guidaoce requires the mooitoriog program to ioclude appropriate
precisioo levels aod coofideoce "to cootrol decisioo errors aod balaoce the possibility of
makiog iocorrect decisioos."2 The supportiog ioformatioo aod sampliog data used by DEP
io proposiog these chaoges to Chapter 95 do oot meet EPA's requiremeots, lack scieotific
iotegrity aod statistical appropriateoess, aod are iosufficieot to justify DEP's decisioo to
propose this rulemakiog.

Furthermore, sectioo 5 (a) of The Cleao Streams Law (P.L 1987, Act 394 of 1937,
as ameoded) requires the Departmeot, wheo adoptiog rules aod regulatioos to exercise
souod judgmeot aod discretioo, aod to coosider the followiog:

(a) Water quality maoagemeot aod pollutioo cootrol io the watershed as a whole;
(b) The preseot aod possible future uses of particular waters;
(c) The feasibility of combioed or joiot facilities;
(d) The state of scieotific aod techoological koowledge; aod
(e) The immediate aod loog-raoge ecooomic impact upoo the Commoowealth aod
its citizeos.

35PA.STAT. ANN §691.5(8).

While the Backgrouod aod Purpose sectioos of the Preamble repeatedly
refereoce water quality surveys, aoalyses aod studies cooducted or reviewed by the DEP
as the justificatioo for this proposed rulemakiog, wheo asked by PCA to provide this
data, DEP's respoose was, at best, ioadequate.

Specifically, oo August 4, 2009, PCA seot a letter to the DEP requestiog all
supportiog data aod ioformatioo used io the developmeot of the proposed rulemakiog. A
review of DEP's respoose coofirms that it relied upoo ao extremely limited set of data
collected from the Moooogahela River duriog a 2 %-mooth period io the fall of 2008
duriog ao exceptiooally low-flow period. This data collectioo appareotly ceased at the
eod of December 2008 wheo tests iodicated TDS aod sulfates levels were oo looger
elevated. Nevertheless, DEP released its Permitting Strategy for High Total Dissolved

1 "Economy/Jobs", Governor Rendell, http://www.portal.state.us
2 US EPA. 2003. Elements of a State Water Monitoring and Assessment Program. US Environmental Protection Agency, Office of
Wetlands, Oceans and Watersheds. Washington, DC. EPA-841-B-03-003.
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Solids (TDS) Wastewater Discharges, which iocluded proposed chaoges to Chapter 95, oo
April 11, 2009, despite haviog eoded its sampliog oo the Moooogahela River. Ooly
thereafter did DEP resume its mooitoriog activities io September of 2009.

PCA also requested ioformatioo oo which streams aod waterways were "at risk" for
sustaioed elevated cooceotratioos of TDS, sulfates aod chlorides. DEP's respoose stated
there were 36 active water quality oetworks duriog the above time period- 28 of which
were coosidered "at risk" aod eight, "refereoce sites", which were oot.3 The eight
"refereoce sites" are all Chapter 93 Exceptiooal Value streams-the best water quality
streams io Peoosylvaoia, which creates a bias toward a fiodiog that otherwise perfectly
safe aod useful, albeit oot "pristioe," waters are a "coocero."

DEP further iodicated the at-risk sites were choseo because ooe or more of the
chlorides, sulfates or TDS cooceotratioos were magoitudes higher thao the
cooceotratioos at the eight refereoce sites, which is oot surprising sioce these streams
have, as ooted, the best water quality io the State. The meao cooceotratioos at the
eight refereoce sites were as follows:

# specific cooductivity less thao 132 pmho/cm,
# chlorides less thao 9 mg/L,
# sulfates less thao 20 mg/L aod
# TDS less thao 96 mg/L.4

PCA also evaluated the meao chloride, sulfates aod TDS cooceotratioo data
provided by DEP for the 28 at-risk sites. Of the 28, ooly 6 had TDS aod/or sulfate
cooceotratioos that exceeded the proposed efflueot limits of 500 mg/L aod 250 mg/L,
respectively. Io additioo, sampliog for the 36 sites was oot cooducted oo a regular basis
aod oooe of the water quality sampliog data provided by DEP showed a chloride
cooceotratioo greater thao 250 mg/L.

It was oot until the fall of 2009, shortly before proposing this rulemakiog, that
DEP begao publishiog the small amouot of TDS sampliog ioformatioo aod results for the
Moooogahela River oo the Southwest Regiooal Office webpage aod updatiog it with
additiooal ioformatioo approximately oo a moothly basis. However, as the update
appeared, the previous versioo was oo looger available oo DEP's website, makiog
comparisoos difficult. Fortuoately, PCA dowoloaded the revisioos as they were
published aod was able to compare the origioal data posted io the fall of 2009 with the
revised data appeariog oo DEP's website oo Jaouary 14, 2010. We fouod the Jaouary
14th versioo reflected major chaoges to 20 of the sample results previously reported io
the fall of 2009, many of which related to samples collected in the critical, low flow,
time period of the fall of 2008. The following example shows the original results and the
January 14 revised results for a sample collected on October 22, 2008 at mile marker
85.5 (upstream of Georges Creek)5:

3 As described in Exhibit A, these 8 reference sites included the following: Kettle Creek, Clinton County; Killbuck Run, Cambria
County; Mill Run, Fayette County; Tionesta Creek, Forest County; Mill Creek, Westmoreland County; Havens Run, McKean County;
Youghiogheny River, Somerset County; and First Fork Sinnemahoning Creek, Potter County. See Letter from Secretary John Hanger,
Pennsylvania Department of Environmental Protection, to Mr. George L. Ellis, Pennsylvania Coal Association (September 3, 2009).

5 See PA DEP Southwest Regional Office's Community Information website, Monongahela River TDS Chloride and Sulfate Sampling
Results, updated 1/14/2010.
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Original (10/09) Revised (Jao. 2010)
• Specific cooductaoce 942 NA
• TDS 666 147
• Chloride 18.4 32
• Sulfate 374 230

A summary table of all of DEP's chaoges to the 2008-09 Moooogahela River data is
attached as Exhibit A-1. Aside from the Jaouary 2010 revised values iodicatiog
coostitueot levels below the proposed limits, PCA questioos how there cao be such a
disparity io the data. DEP's website gave oo explaoatioo for the chaoges. We do oot
koow whether the origioal reports are valid, whether the oew cooceotratioos are valid
or whether either set is valid. This is but ooe illustratioo of DEP's poor data quality
maoagemeot, the risks of relyiog upoo a very small set of samples to lauoch a oew set of
regulatioos aod the difficulty of assessiog data that, due to a myriad of variables,
appears to be a moviog target.

Io public meetings aod forums, DEP has repeatedly iodicated that the Beaver
River aod West Braoch of the Susquehaooa River are severely limited io their capacity to
assimilate oew loads of TDS aod sulfates. However, data supplied io response to PCA's
August 4, 2009 request reveals TDS aod sulfate levels for these waterways are
sigoificaotly below the proposed TDS aod sulfates limits. DEP provided us with oo data
for the Neshaooock or Moshaoooo rivers. A review of DEP's website aod its Regiooal
Offices' websites shows oo data published publicly for aoy waterway except the
Moooogahela River.

Approximately a mooth after the proposed Chapter 95 revisioos were published by
the DEP io the Peoosylvaoia Bulletio (December 2009), the River Alert loformatioo
Network ("RAIN", available at http://www.3raio.org) begao to provide cootiouous
Moooogahela River mooitoriog system data regardiog specific cooductivity at a oumber
of specific locatioos. However, while ofteo updated oo ao hourly basis, the public is
uoable to access aoy historic specific cooductivity data collected by RAIN. As such, the
RAIN specific cooductivity data collected is useless to the public at this time.

The Preamble also makes refereoce to the Moooogahela River Watershed beiog
adversely impacted by discharges of TDS, sulfates aod chlorides. However, the West
Virgioia Uoiversity Water Research lostitute (WVWRI) mooitored aod aoalyzed the
Moooogahela River at Poiot Marioo, PA mile poiot 90.8, oear the PA-WV border from
1999 to 2006*. Duriog this time frame, the Pt. Marioo mooitoriog locatioo showed
declioiog treods io chlorides, sulfates aod TDS cooceotratioos. No sulfate cooceotratioo
was fouod to be over the proposed 250 mg/l l imit aod ooly ooe TDS sample was greater
thao the 500 mg/l proposed limit, aod this occurred duriog lowest flow.

6 P. Ziemkievicz and M. O'Neal, TDS from Mines and Wells, WVWRI Project 119: Mon River Water Quality Monitoring and
Presentation"and "Background: TDS in the Monongahela River", Morgantown, West Virginia University, West Virginia Water Research
Institute, 2009.



Finally, porsoaot to 25 PA. CODE § 109.416, every commooity water system io
Peoosylvaoia is reqoired to mail or deliver to each costomer a water qoality report oo a
yearly basis. This report is officially called the Coosomer Coofideoce Report.
Examioatioo of the 2008 reports for the commooity water systems utilizing the
Moooogahela River iodicated oo meotioo of TDS, solfates or chlorides violatioo or
problems. PCA believes if a TDS, solfates or chlorides problem existed of the magoitode
claimed by DEP, there woo Id have beeo at least a meotioo of the issoe io these reports.

2. DEP's Data is Based oo ao locorrect Test Method
DEP also osed the wroog aoalytical test method to aoalyze its data for TDS.

Porsoaot to 40 CFR § 136.3(a) aod 40 CFR § 143.4(b), the EPA-approved sample
methodologies for determioiog TDS cooceotratioos are Staodard Method 2540 C aod
USGS Method 1-1750-85, both of which reqoire samples to be dried at 18O C. However,
DEP osed aoother method, USGS Method 1-1749, which permits a sample to be dried at a
far lower temperatore of 105° C.7 The temperatore at which the sample is dried will
iofloeoce the sampliog resolts becaose differeot ternperatores aod time for dryiog will
affect sample weight losses doe to water crystallizatioo, volatilizatioo of orgaoic matter,
mechaoically occloded water, aod gases from heat-iodoced chemical decompositioo, as
well as weight gaios doe to oxidatioo. Samples dried at 103° to 105°C may retaio a
sigoificaot portion of water, especially if solfates are preseot. Forther, if the TDS
sample beiog aoalyzed has a high mioeral cooceotratioo, it cao absorb moistore aod
reqoire a looger dryiog time to get ao accorate resolt. DEP's data iodicates qoite clearly
the TDS sampliog was dried at 105°C. However, DEP reqoires all NDPES permit holders
to ose the approved EPA Staodard Methods 2540C (180°C) wheo aoalyziog for TDS. PCA
qoestioos why DEP did oot ose the approved testiog method, particolarly wheo the data
was to be osed to justify proposed rolemakiog. We have attached a graph of the
Moooogahela River at Braddock sommariziog TDS data from 1926 to 2009 which shows
the differeoce betweeo sample resolts dried at 180°C versos 105°C. (Exhibit B.)

Io sommary, DEP has oot coodocted eooogh sampliog oor completed the
appropriate historical aoalyses to determioe whether there is a real sostaioed threat aod
oot jost a seasooal flow eveot from TDS cooceotratioos, the exteot of aoy threat, or the
correct parameters aod cooceotratioos to cootrol TDS. Based oo the above, there is
ioadeqoate scieotific evideoce iodicatiog a statewide TDS problem, or justifying a oeed
for the proposed Chapter 95 regolatioo chaoges.

TDS, Chloride and Sulfate are Secondary Water Contaminants Only
The proposed rolemakiog's "eod-of-pipe" discharge limits of 500 mg/l TDS, 250

mg/l solfates aod 250 mg/l chlorides are oot based oo a "techoology-based" evaloatioo
of the type ordioarily dooe to develop effloeot limits. Rather, they are derived from
federal aod Peoosylvaoia secoodary driokiog water staodards which are desigoed to
improve the aesthetic characteristics of poblic water sopplies, soch as color, taste aod
odor, aod have oothiog to do with protectiog homao health.

7 See DEP's Southwest Regional Office's "Community Information" website, which designates TDS samples as "TDS @ 105° C." See
also, Letter from Secretary John Hanger, Pennsylvania Department of Environmental Protection, to Mr. George L. Ellis, Pennsylvania
Coal Association (September 3, 2009), which is included as Exhibit A.



The federal Safe Driokiog Water Act ("SDWA") protects poblic health by regolatiog
the oatioo's poblic driokiog water sopply aod protectiog soorces of driokiog water. It
aothorizes EPA to set staodards for cootamioaots io driokiog water aod reqoires aoooal
reports (Coosomer Coofideoce Reports) to costomers oo the cootamioaots foood io their

Porsoaot to the SDWA, EPA has established Natiooal Primary Driokiog Water
Regolatioos that set water qoality staodards for driokiog water. These staodards
establish eoforceable Primary aod ooo-eoforceable Secoodary Maximom Cootamioaot
Limits (MCLs) for sobstaoces io driokiog water at the poiot of ose, oot at the "eod of a
discharge pipe," aod oot io the river or other raw water soorce of the water sopply, or at
the iotake to a poblic water sopply. As ooted, Primary MCLs are established based oo
the hazard poteotial to homao health, while Secoodary MCLs are established as ooo-
eoforceable goidelioes highlighting sobstaoces that may affect the aesthetic qoality
(soch as taste, odor or color) of driokiog water. EPA recommeods secoodary staodards
to water systems, bot does oot reqoire systems to comply. TDS, solfates aod chlorides
are Secoodary MCLs because of their poteotial aesthetic effects, oot becaose of aoy
poblic health hazard.

To the exteot that DEP implies io the Preamble that the proposed Chapter 95
effloeot limits for these cootamioaots apply to poblic health becaose the cootamioaots
are a poteotial homao health risk, DEP's assertioo is ooproveo. The DEP has oot
provided aoy evideoce that these cootamioaots preseot aoy direct homao health risk.
EPA has oot established primary MCLs for TDS, solfates aod chlorides, choosiog iostead
to establish secoodary MCLs at the levels of 500 mg/l TDS, 250 mg/l solfates aod 250
mg/l chlorides.8

Moreover, the DEP's assertioo io the Preamble that the preseoce of elevated
levels of Disiofectioo By-Prodocts (DBPs) poses a health risk by creatiog ao "iocreased
risks of bladder caocer to their costomers" misleads the poblic to assome that TDS,
chloride, aod solfate cooceotratioos are directly related to DBP cooceotratioos. The
DEP has oot provided the mioiog iodostry with data that establishes a direct link
betweeo TDS, solfate aod chloride io sorface waters of the commoowealth aod the
creatioo of DBPs. DBPs cao origioate from a oomber of soorces ioclodiog saoitary
wastewater disiofectioo by poblicly operated treatmeot works, which are oot associated
with coal mioiog activities.

Thos, DEP's proposed regolatioo of TDS, chloride aod solfate io Chapter 95 is oot
oecessary to protect homao health or the eoviroomeot. This "jomp" to driokiog water
staodards is overly restrictive.

DEP's Economic Analysis is Insufficient, does not Satisfy the Clean Streams Law or
the Regulatory Review Act, and Ignores the Unintended Impacts of the Proposed
Regulation

1. Legal Requirements of the Cleao Streams Law aod the Regolatory Review Act

1 See 40 C.F.R §143.3 and 25 PA. CODE § 109.202 (adopting EPA's federal Secondary MCLs).



Sectioo 5 of the Peoosylvaoia Cleao Streams Law, 35 PA. STAT. ANN § 691.1 et seq.
reqoires DEP to coosider the "immediate aod loog-raoge ecooomic impact opoo the
Commoowealth aod its citizeos" wheo it adopts regolatioos. It also reqoires DEP to
exercise "soood jodgmeot aod discretioo" io doiog so. DEP has oot met this staodard
oor performed a complete socio-ecooomic aoalysis. Io fact, the Preamble does oot
provide aoy state-wide or iodostry-specific immediate or loog-raoge ecooomic impact
aoalysis (other thao ao estimated treatmeot cost of 25 ceots/galloo, addressed below).
Io additioo, PCA takes issoe with the statemeot io the Preamble that DEP is correotly
coostraioed from approviog aoy sigoificaot portioo of applicatioos for oew soorces of
high TDS wastewater aod still protect the water qoality of Peoosylvaoia streams. DEP
has the aothority to otilize its existiog tools to address these oew soorce applicatioos.

Also, porsoaot to the Regolatory Review Act, the DEP is reqoired to provide the
lodepeodeot Regolatory Review Commissioo with a regolatory aoalysis form that most
ioclode, io additioo to other sectioos, the followiog:

(a)(4) Estimates of the direct aod iodirect costs to the Commoowealth, to its
political sobdivisioos aod to the private sector...
(a)(12) A descriptioo of aoy alternative regolatory provisioos which have beeo

coosidered aod rejected aod a statemeot that the least bordeosome acceptable
alternative has beeo selected.

71 PA. STAT. ANN §745.5.

Neither the preamble to the proposed rolemakiog oor its sobmissioo to IRRC
cootaios a sofficieot discossioo of the costs to the Commoowealth or its varioos political
sobdivisioos that will be associated with the proposal. Nor does DEP sofficieotly address
what less bordeosome alternatives were coosidered. Forthermore, the aoalysis of the
"costs" to the private sector is, at best, perfooctory.

As soch, PCA holds that the DEP's regolatory aoalysis does oot satisfy either the
reqoiremeots of the Cleao Streams Law or the reqoiremeots of the Regolatory Review
Act.

2. Treatmeot Techoology aod Costs
The Preamble states, The existiog practice for high TDS wastewaters is the

removal of heavy metals, bot correotly oo treatmeot exists for TDS, solfates aod
chlorides, other thao dilotioo." Io the sommer of 2009, the DEP WRAC formed the
Chapter 95 Taskforce to evaloate the alleged TDS issoe. PCA is represeoted oo the
Taskforce aod as soch, oo September 22, 2009 preseoted to DEP ao impact aoalysis of
the proposed rolemakiog oo the bitomiooos mioiog sector.9 Several sectors impacted by
this proposed rolemakiog also made similar preseotatioos with iocreased cost figores of
the same magoitode as PCA. PCAs preseotatioo was based oo a September 2009 stody
performed by CME Eogioeeriog at PCAs reqoest, to assess the impact of the proposed
TDS rolemakiog oo the Peoosylvaoia bitomiooos coal mioiog iodostry. CME sorveyed PCA

9 J. Owsiany on behalf of the Pennsylvania Coal Association. "Mining Sector: Impact Analysis of the High TDS Strategy on the Mining
Industry." Presentation, PA DEP Water Resources Advisory Committee, Ch. 95 Taskforce, Harrisburg, PA, September 22, 2009.
(Exhibit C)
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membership, aod data received for this aoalysis accouots for 85 perceot of the 68
millioo toos of coal produced aooually io Peoosylvaoia aod poteotial flows to be treated
of 26,725 galloos per mioute.

The PCA study showed that techoologies available to treat high TDS waste waters
are limited, depeod upoo the iodividual chemical coostitueots of the water to be
treated, aod have uoique aod sigoificaot techoical aod ecooomic feasibility issues.
These regulatioos are particularly problematic to mioiog operatioos because of the
followiog distioguishiog reasoos:

• Volume - the average volume of wastewater from coal operatioos is much larger
thao the volume of produced water from oil aod gas operatioos.

• Stoppage of Discharge - Oil aod Gas operatioos cao stop a discharge. Coal mioiog
operatioos geoerally do oot have the ability to shut dowo a discharge.

• Mioiog Discharges Caooot be Traosported - Oil aod gas operatioos have the ability
to traosport its produced fluids to disposal locatioos of its choice.

• Uoique TDS, Chloride aod Sulfate Cooceotratioos - The treatmeot optioos for each
iodustry will have to be specifically desigoed to meet the specific flows,
cooceotratioos aod mass loadiogs of that industry's discharge.

For the bitumioous coal mioiog iodustry, the ooly techoology poteotially capable
of achieviog the TDS levels DEP is proposiog, is reverse osmosis combioed with
evaporatioo aod crystallizatioo aod pretreatmeot. This techoology is extraordinarily
expeosive aod has oot beeo operatiooally tested at aoy bitumioous coal mioiog facility.
Based oo this study aod treatmeot system, the cost of this proposed regulatioo to the
bitumioous coal mioiog iodustry is:

• $1.325 billion in capital costs,
• $133 million every year for operation and maintenance costs, and
• $134 million for bonding a 500 gallon per minute zero liquid discharge

treatment system, as calculated with the AMD treat and bond/trust fund
calculation spreadsheets.

• These costs do not include dollars for land acquisitioo, site developmeot, utility
exteosioos, etc. oecessary to coostruct a treatmeot plaot.

DEP has oot reviewed the ecooomic impact of this regulatioo oo other major
industrial sectors aod, io particular, has oot thought through all the implicatioos of this
proposed rulemakiog iocludiog the adverse effects oo the competitiveoess of the coal
iodustry. A specific example is a coal compaoy with 3,000 galloos per mioute combioed
flow aod ao aooual coal productioo of 1 millioo toos. To meet the proposed limits, it
would oeed to coostruct treatmeot systems costiog $138 millioo to build aod $10.8
millioo per year, thereafter, to operate. Thus, the regulatioo would add approximately
$17.70 to the price of a too of coal produced, oot iocludiog ioterest or ioflatioo, which
will place Peoosylvaoia coal at a competitive disadvaotage vis a vis the cost of coal
mioed io other states. This would force coal customers to look to oeighboriog states or
the west for their coal supply, because those states have oo such efflueot limits as those
proposed by DEP.
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As noted above, in the proposed rulemaking, DEP estimates a 25 cent per gallon
increase in treatment costs to "comply" with this new proposal. However, DEP has not
provided any information as to how it obtained this figure, and it is not clear if this
estimate is based solely on operational cost or if it includes capital costs for construction
and bonding. Even if this number was correct, it is not uncommon for a mining facility
to have a discharge or combined discharges greater than 1,000 gallons per minute.
Thus, even using DEP's $.25 per gallon cost, this estimate equates to $131,400,000 per
year in additional costs. Such an increase in treatment costs would eliminate the
surface coal mining industry in Pennsylvania and cripple the deep mining industry.

3. Treatment Cannot be Accomplished within DEP's Proposed Timeframe
Even if treatment was cost-effective (which it is not), based on our industry's

experience, the January 1,2011 compliance deadline is unreasonable, unachievable and
arbitrary. Even if there were a TSD problem (which DEP has yet to show), these
treatment systems are not off-the-shelf items. Most mining facilities have several
discharge points with varying water chemistry. Prior to designing any facility, a
feasibility study must be completed to determine the most cost- effective method for
handling the wastewater. Based on the feasibility study, each system must then be
custom designed and permitted (multiple permits) prior to equipment ordering and
construction. In addition, some of these systems require expensive specialty steels.
This coupled with an influx of orders and permitting delays will increase the lead times
for compliance. PCA's study projects a minimum of 3 years lead time, assuming the
treatment technology works and there are contractors to build and implement the
technology and, DEP is actually able to process the necessary permit applications. The
timetable for compliance is unreasonable and illustrates a gross misunderstanding of the
technology required to comply with the proposed rulemaking, as well as a lack of
understanding regarding the mining industry.

4. Indirect Environmental and Economic Impacts
Aside from the huge financial burden to the coal industry, the proposed regulation

would cause severe indirect environmental and economic impacts which DEP has not
considered.

First, the proposed revisions to Chapter 95 will force the Commonwealth to
assume responsibility for treating many more acid mine discharge sites, for these
reasons:

• Mining companies which operate under DEP's "Subchapter F" remining
programs (See 25 Pa Code § 87 Subchapter F: Surface Coal Mines Minimum
Requirements for Remining Areas with Pollutional Discharges) will no
longer mine and then reclaim existing mine sites because the cost of
treating high-TDS wastewater will simply be too high.

• Citizens and watershed protection groups will not be able to raise the
money needed to treat high-TDS discharges mine drainage from abandoned
mines and therefore, these valuable environmental protection projects will
very likely stop.



• Some operators may be forced to forfeit boods for post-mioiog discharges
because they caooot afford the iocrease oecessary to cover the orders-of-
magoitude higher treatmeot costs for high-TDS discharges. As a result,
water treatmeot oow beiog performed by operators at oo cost to the State,
will be discootioued.

Secood, PCA has cooceros over the additiooal uoresolved maoagemeot aod
disposal challeoges associated for the huge volumes of residuals that will result from
treatiog water to meet the proposed staodards. PCA's study aod preseotatioo to the
WRAC Chapter 95 Taskforce outlioes the followiog eoviroomeotal cooceros oot addressed
by DEP io the proposed rulemakiog:

• The power oeeded to reduce billions of galloos of wastewater to a solid is huge.
Eoergy usage is approximately 429,000 megawatts per year aod a cooservative
cost estimate is $42.9 millioo. Such a huge iocrease io electrical power is, of
course, completely iocoosisteot with efforts by the curreot Admioistratioo to
"eocourage" a reductioo io reliaoce oo electrical power usage10.

• Residual solid waste will be geoerated at a rate of 237,000 toos per year.
• If oot evaporated to a solid form, residuals will be io the form of a cooceotrated

brioe amouotiog to oearly 1 billion galloos every year.
• Disposal of this waste. PCA is uocertaio if Peoosylvaoia landfills will accept this

waste for disposal because these facilities may also be subject to the proposed
regulatioos aod because this waste may oot be compatible with landfill lioers aod
leachate collectioo systems. Therefore, the brioe would most likely be trucked
out of state. This would require a vast infrastructure of trucks, trains and storage
facilities to accommodate the volume of residual waste created by the mining
industry. PCA is uncertain if DEP's Bureau of Waste Management is even aware of
the implications of the proposed rulemaking.

• CO2 emissions Cap and Trade at $20/ton carbon credit is projected to cost
$136,000 per year per plant.

Third, we also believe that DEP has overlooked the impacts of other major
potential sources of TDS such as road salt used for deicing. Last year, PennDOT and the
PA Turnpike Commission used over 1 million tons of road salt. This number does not
take into account residential usage for sidewalks, softening systems and driveways or
commercial uses such as parking lots. One million tons of salt is equivalent to 650,000
tons of chlorides potentially laodiog up io PA waterways. Io reality, some salt will
remaio oo laod aod leach dowo ioto the grouodwater. Thus, DEP has oot showo that
cootrolliog "oew" iodustrial discharges of "high-TDS wastewater" alooe will protect
surface waters io view of these other, uocootrolled chloride sources.

Conclusion
Io summary, we agaio reiterate that DEP has oot cooducted the appropriate

sampliog oor completed the appropriate historical aoalyses to determioe whether there

10 On Oct. 15, 2008, Governor Rendell signed HB 2200 into law as Act 129 of 2008, with an effective date of Nov. 14, 2008. The Act
expands the Public Utility Commission's oversight responsibilities and imposes new requirements on electric distribution companies,
with the overall goal of reducing energy consumption and demand.
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is a real sustaioed TDS threat, the exteot of aoy threat, the correct parameters aod
cooceotratioos to cootrol TDS, the impacts of the proposed rulemakiog, or the available
techoology or poteotial alternative approaches to address perceived TDS issues. PCA
believes this proposed rulemakiog:

# is uoclear aod lacks sufficieot support as to the oeed for the regulatioo,
# is uoreasooable with respect to proveo techoology, cost effectiveoess, aod

timeframes, aod
# represeots adverse direct aod iodirect effects oo the cost of coal iocludiog lack of

competitiveoess aod loss of jobs.

PCA respectfully requests DEP withdraw this regulatioo uotil DEP has collected
aod evaluated the appropriate curreot aod historical data, completed a compreheosive
peer-reviewed scieotific aod ecooomic aoalysis, reviewed literature studies aod
performed toxicity tests to determioe the appropriate io-stream standards to be
regulated to protect aquatic life aod waterways, aod pursues a pathway that provides a
balaoced approach to cleao streams io Peoosylvaoia.

Siocerely,

Josie A. Gaskey
Dir., Regulatory and Technical Affairs

CC - George Ellis

Attachments
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Pennsylvania Department of Environmental Protection
Rachel Carson State Office Building

P.O. Box 2063
Harrisburg, PA 17105-2063
September 3, 2009

Secretary 717-787-2814

Mr. George L. Ellis
Pennsylvania Coal Association
212 North Third Street Suite 102
Harrisburg,PA 17102

Dear Mr. Ellis:

Thank you for your recent letter requesting additional information on the data and
decision-making process that informed the development of the Department of Environmental
Protection's (DEP) High Total Dissolved Solids (TDS) Strategy and proposed Chapter 95
amendments.

In addition to the TDS strategy and Chapter 95 amendments you note, I want to inform you
about other efforts DEP is undertaking to examine this issue. On a parallel track to the proposed
changes to Chapter 95, the Water Resources Advisory Committee (WRAC) has formed a
subcommittee to examine the economic impacts by sector and technology available to treat TDS. This
subcommittee initially met on August 27 and will likely meet through early Spring 2010 at which point
the subcommittee's findings will be presented to WRAC.

In addition to this stakeholder process, DEP is working with West Virginia, the Environmental
Protection Agency, and numerous regional stakeholders to address the TDS situation in the
Monongahela specifically. This group met on August 24 to begin these discussions.

I have enclosed a document summarizing the monitoring results from October 2008, through
December 2008, which will supplement the responses to several of your questions. This document is
also available on our Web site at
http://www.depweb.state.pa.us/southwestro/lib/southwestro/monongahelarivertdschlorideandsulfatesa
mplingresults.pdf.

In response to your specific concerns:

/. List of all PA streams and waterways located within the bituminous coalfields that are
considered by PA DEP to be at risk for sustained elevated concentrations of TDS, sulfates
and chlorides. Please provide the sampling data and results for TDS, sulfates, chlorides,
specific conductance (including temperature of sample analysis), flow and sampling
location for each of these streams and waterways for July 17 2008 through April 2009.



Mr. George L. Ellis 2 Sep tember 3 , 2009

samples for the eight sites had specific conductivity < 132 umho/cm, chloride < 9 mg/1,
sulfate < 20 mg/1, and TDS < 96 mg/1. The at risk sites were selected because one or more
of their chloride, sulfate, or TDS concentrations were magnitudes higher than the
concentrations observed at the eight nonrisk (reference) sites. Field temperature is included
but both specific conductance (SPC@25°C)and TDS (TDS @105*C) are reported at
standardized temperatures by the lab. The enclosed spreadsheets titled Generalized
summary listing the 28 at risk sites and mean concentrations and Individual sample residts
provide the data you are requesting.

2. TDS, flow, sulfates, chlorides, specific conductance (including temperature of sample
aaaZyaz,?) a%dZocarzo/zy/om azcA j?%Mc wafer,?M#p{y irzfate o% fAeMbfzoMga&efa Jtzver

From October 14,2008, through December 30, 2008, DEP monitored TDS, flow, sulfates,
chlorides, specific conductance, and location. I am also enclosing a copy of those results.
The results are also available on our Web site at the address listed above. The testing
ceased in December 2008, so data is not available through April 2009, as requested.

3. 73% jw//afe,f, cA/o;^ay, ĵ pgcr/zccofz^wc^Tzce (mcWmg rem^eraAfreo/"ja/?%p/ea»a/}jzj/
flow and sample location from the Monongahela River between the West Virginia border
and the confluence of the Youghiogheny and the Monongahela rivers in McKeesport,
^ZZegAeny Co%%ry/%w% .Wy 7, 200# f/zrowgA v4/>rz7 200P.

The results noted in our response to Item 2 above also list the sample locations. Please see
the enclosed sample results for this information.

4. TTze T D ^ fejf znef/zo&Vogy %se(//br f/ze &zfa m zYem M%fm6erj 2 a W 3 above. P/ease exp&?z%
fAe ofeczazo/z fo %je f/z#f/%zr#cz//a7" f&sf mef/zoaWogy.

The analytical method used to determine TDS for the Monongahela sampling was
USGS-I-1749 used by Water Quality programs for stream analysis.

5. All water sampling data and test methodology which led the Department to conclude in its

(frqppe(f a/z6f remazn we/7 Wow sfafe aM^^e^eraZ gwz^e/me^. "

As you will note in the enclosed monitoring results, starting in early December 2008, the
TDS concentration at the various monitoring stations began to decline and after several
weeks of continued low concentrations of TDS at monitoring stations throughout the
Monongahela, DEP issued the January 21, 2009, press release you cite.

6. j4ZZ wafer jamjo/mg &zfa aW fejf mefAoaWogy Wzzc/z W f&e Deparfmefzf fo afmozmce m zf
XpnZ 76, 200P^re^ re/ea^e r/zar, "#z'gA TD^^o/zd^ m m^z^rrzaZ warera' Aave 6eeM a



Mr. George L.Ellis 3 September 3, 2009

problem in the Monongahela River recently and are an impending problem on a state-wide
bast? "; a W w/zzcA r e W W m rAe Deparfmenf &9fo6Zẑ Amg 6a^a ^ZaMiiardk^br AzgA I D ^
w^/ar ^ c A a ? % ^ cAZorz^j a/z(7 jz/7/afey.

See response to Items 1 and 2 above.

7. All information and support data that the Department used in setting the new permitting

Much of the information you are requesting is available on our Marcellus Shale Wastewater
Partnership Web page,
http://www.depweb.sWe.pa.us/water^^^
lyNav=|30160|. I am enclosing a spreadsheet containing facilities that currently accept high
TDS wastewater from oil and gas wells.

Thank you for your continued interest and willingness to work with us to address this high
priority area. Should you have any questions, please contact Dana Aunkst, Bureau Director, Water
Standards and Facility Regulation, by e-mail at daunkst@state.pa.us or by telephone at 717-787-5017.

Sincerely,

John Hanger ^_J
Secretary

Enclosures



Individual sample results

NAME
WEST BRANCH SUSQUEHANNA RIVER
W BR SUSQUEHANNA RV
CLEARF1ELD CRK
MONONGAHELA RVR
MONONGAHELA RVR
YOUGHIOGHENY RVR
DUNKARD CRK
MONONGAHELA RVR
CASSELMAN RVR
CHEAT RVR
ALLEGHENY RVR
CONEMAUGH RVR
REDBANK CRK
CLARION RVR
CLARION RVR
MAHONING CRK
QUEMAHONING CREEK
SOUTH FORK PINE CRK
LITTLE YELLOW CRK
ALLEGHENY RVR
OHIO RVR
RACCOON CRK
BEAVER RVR
CONNOQUENESSING CRK
SHENANGO RVR
MAHONING RVR
CONNOQUENESSING CRK
SLIPPERY ROCK CRK

LONGITUDE
-78.10884

-78.677521
-78.405937
-79.880989
-79.904123
-79.805358
-79.972879

-79.100551
-79.900093

-79.8464
-79.390839
-79.393051
-79.208781
-79.554229
-79.006109
-79.109143

-79.3637
-79.0058

-80.187562
-80.337151
-80.316945
-80.242144
-80.355902
-80.440405
-79.965282
-80.233723

LATITUDE
41.116759
40.89719

40.986003
40.405596
40.15201

40.241192
39.760453

39.732376
39.741596

40.454069
40.994618
41.331617
41.129907
40.92217

40.068964

40.5565

40.53337
40.628259
40.766293
40.816759
41.003298
41.018472
40.806008
40.884089

25degC CHLORIDE -!C Stream Flow SULFATE-IC 105degC Water Temp



Generalized summary listing the 28 at risk sites and mean concentrations

VEST BRANCH SUSQUEHANNA RIVER
VEST BRANCH SUSQUEHANNA RIVER
VEST BRANCH SUSQUEHANNA RIVER
VEST BRANCH SUSQUEHANNA RIVER
VEST BRANCH SUSQUEHANNA RIVER
VEST BRANCH SUSQUEHANNA RIVER
VEST BRANCH SUSQUEHANNA RIVER
VEST BRANCH SUSQUEHANNA RIVER
VEST BRANCH SUSQUEHANNA RIVER
VEST BRANCH SUSQUEHANNA RIVER
VEST BRANCH SUSQUEHANNA RIVER
V BR SUSQUEHANNA RV
V BR SUSQUEHANNA RV
V BR SUSQUEHANNA RV
V BR SUSQUEHANNA RV
XEARFIELD CRK
ZLEARFIELD CRK
5LEARFIELD CRK
3LEARFIELD CRK
VIONONGAHELA RVR
ViONONGAHELA RVR
dONONGAHELA RVR
VIONONGAHELA RVR
VIONONGAHELA RVR
viONONGAHELA RVR
VIONONGAHELA RVR
VJONONGAHELA RVR
viONONGAHELA RVR
viONONGAHELA RVR
viONONGAHELA RVR
viONONGAHELA RVR
VIONONGAHELA RVR
VIONONGAHELA RVR
viONONGAHELA RVR
mUGHIOGHENY RVR
/OUGHIOGHENY RVR
/OUGHIOGHENY RVR
/OUGHIOGHENY RVR
/OUGHIOGHENY RVR

LONGITUDE
-78.10884
-78.10884
-78.10884
-78.10884
-78.10884
-78.10884
-78.10884
-78.10884
-78.10884
-78.10884
-78.10884

-78.677521
-78.677521
-78.677521
-78,677521
-78.405937
-78.405937
-78.405937
-78.405937
-79.880989
-79.880989
-79.880989
-79.880989
-79.880989
-79.880989
-79.880989
-79.880989
-79.904123
-79.904123
-79.904123
-79.904123
-79,904123
-79.904123
-79.904123
-79.805358
-79.805358
-79.805358
-79.805358
-79.805358

LATITUDE
41.116759
41.116759
41.116759
41.116759
41.116759
41.116759
41.116759
41.116759
41.116759
41.116759
41.116759

40.89719
40.89719
40.89719
40.89719

40.986003
40.986003
40.986003
40.986003
40.405596
40.405596
40.405596
40.405596
40.405596
40.405596
40.405596
40.405596
40.15201
40.15201
40.15201
40.15201
40.15201
40.15201
40.15201

40.241192
40.241192
40.241192
40 241192
40.241192

COLLECTED
7/14/2008
8/11/2008
9/15/2008

10/14/2008
11/11/2008

12/8/2008
1/14/2009
2/11/2009
3/16/2009

4/5/2009
4/15/2009
8/19/2008

11/18/2008
1/27/2009
3/3/2009

8/19/2008
11/18/2008

1/27/2009
3/3/2009

7/24/2008
11/19/2008
12/22/2008
1/27/2009
1/27/2009
2/11/2009
3/26/2009
4/15/2009
7/22/2008
12/1/2008

12/11/2008
1/6/2009

2/10/2009
3/4/2009

4/13/2009
8/26/2008

11/18/2008
12/4/2008
1/7/2009

2/25/2009

COLLECTED
7:10:00 AM
7:55:00 AIVI
8:15:00 AM
8:10:00 AM
7:20:00 AM
7:35:00 AM

10:06:00 AM
10:00:00 AM
11:00:00 AM
4:30:00 PM

11:00:00 AM
11:15:00 AM
10:30:00 AM
10:15:00 AM
10:15:00 AM
12:00:00 PM
1:00:00 PM

12:15:00 PM
1:00:00 PM
1:30:00 PM

12:00:00 PM
12:00:00 PM
1:00:00 PM
1:07:00 PM

12:30:00 PM
12:30:00 PM
1:30:00 PM

11:20:00 AM
10:30:00 AM
11:00:00 AM
12:20:00 PM
12:00:00 PM
2:30:00 PM

10:45:00 AM
2:50:00 PM

11:45:00 AM
12:15:00 PM
12:30:00 PM
12:00:00 PM

CHLORIDE -IC
SPC @ 25

Stream Flow

24300.0
5880.0

27900.0
10820,0
10820.0
54800.0

20000.0

SULFATE-IC degC Water Temp



YOUGHIOGHENY RVR
YOUGHIOGHENY RVR
DUNKARD CRK
DUNKARD CRK
DUNKARD CRK
DUNKARD CRK
DUNKARD CRK
DUNKARD CRK
DUNKARD CRK
MONONGAHELA RVR
MONONGAHELA RVR
MONONGAHELA RVR
MONONGAHELA RVR
MONONGAHELA RVR
MONONGAHELA RVR
MONONGAHELA RVR
MONONGAHELA RVR
CASSELMAN RVR
CASSELMAN RVR
CASSELMAN RVR
CASSELMAN RVR
CASSELMAN RVR
CASSELMAN RVR
CASSELMAN RVR
CHEAT RVR
CHEAT RVR
CHEAT RVR
CHEATRVR
CHEAT RVR
CHEAT RVR
CHEAT RVR
ALLEGHENY RVR
ALLEGHENY RVR
ALLEGHENY RVR
CONEMAUGH RVR
CONEMAUGH RVR
CONEMAUGH RVR
REDBANK CRK
REDBANK CRK
REDBANK CRK
REDBANK CRK

LONGITUDE
-79.805358
-79.805358
-79.972879
-79,972879
-79,972879
-79.972879
-79.972879
-79.972879
-79.972879

-79.9118

-79.100551
-79.100551
-79.100551
-79.100551
-79.100551
-79.100551
-79.100551
-79.900093
-79.900093
-79.900093
-79.900093
-79.900093
-79.900093
-79.900093

-79.8464
-79.8464

-79.390839
-79.390839
-79.390839
-79.393051
-79.393051
-79.393051
-79.393051

LATITUDE
40.241192
40.241192
39.760453
39.760453
39760453
39.760453
39.760453
39.760453
39,760453

397268

39.732376
39.732376
39.732376
39 732376
39.732376
39.732376
39.732376
39.741596
39.741596
39.741596
39.741596
39.741596
39.741596
39,741596

40.454069
40.454069
40.454069
40.994618
40.994618
40.994618
40.994618

COLLECTED
3/31/2009
4/13/2009
8/25/2008
11/3/2008

12/18/2008
2/18/2009
2/18/2009
3/31/2009
4/14/2009
8/12/2008
11/3/2008
11/3/2008

12/18/2008
1/28/2009
2/18/2009
3/31/2009
4/14/2009
8/18/2008

11/17/2008
12/16/2008
1/26/2009
2/26/2009
3/2/2009

4/28/2009
8/12/2008
11/4/2008

12/18/2008
1/28/2009
2/18/2009
3/10/2009
4/14/2009

8/6/2008
12/2/2008
3/23/2009
8/26/2008

11/13/2008
3/19/2009
8/20/2008

11/17/2008
1/13/2009
3/9/2009

COLLECTED
1:15:00 PM
2:00:00 PM

10:30:00 AM
2:15:00 PM

12:00:00 PM
10:30:00 AM
10:35:00 AM
10:15:00 AM
10:00:00 AM
9:30:00 AM
1:30:00 PM
1:35:00 PM

10:50:00 AM
10:45:00 AM
12:45:00 PM
9:15:00 AM

12:15:00 PM
9:45:00 AM

10:30:00 AM
10:15:00 AM
11:30:00 AM
11:20:00 AM
11:45:00 AM
2:45:00 PM

11:00:00 AM
10:15:00 AM
10:10:00 AM
11:30:00 AM
12:00:00 PM

1:00:00 PM
1:30:00 PM

12:00:00 PM
10:45:00 AM
12:30:00 PM
12:30:00 PM
9:00:00 AM
2:00:00 PM

10:30:00 AM
11:00:00 AM
10:45:00 AM
11:10:00 AM

CHLORIDE -!C
SPC@25

6080.0

Stream Flow

29000.0

13000.0

10000.0

8000.0

14500.0
17400.0

SULFATE - IC degC Water Temp



CLARION RVR
CLARION RVR
CLARION RVR
CLARION RVR
CLARION RVR
CLARION RVR
CLARION RVR
CLARION RVR
CLARION RVR
MAHONING CRK
MAHONING CRK
MAHONING CRK
MAHONING CRK
QUEMAHONING CREEK
QUEMAHONING CREEK
QUEMAHONING CREEK
QUEMAHONING CREEK
QUEMAHONING CREEK
QUEMAHONING CREEK
QUEMAHONING CREEK
QUEMAHONING CREEK
QUEMAHONING CREEK
QUEMAHONING CREEK
SOUTH FORK PINE CRK
SOUTH FORK PINE CRK
SOUTH FORK PINE CRK
SOUTH FORK PINE CRK
SOUTH FORK PINE CRK
SOUTH FORK PINE CRK
SOUTH FORK PINE CRK
SOUTH FORK PINE CRK
SOUTH FORK PINE CRK
SOUTH FORK PINE CRK
LITTLE YELLOW CRK
LITTLE YELLOW CRK
LITTLE YELLOW CRK
LITTLE YELLOW CRK
LITTLE YELLOW CRK
LITTLE YELLOW CRK
LITTLE YELLOW CRK
LITTLE YELLOW CRK

LONGITUDE
-79.208781
-79,208781
-79.208781
-79.208781
-79.208781
-79.554229
-79.554229
-79,554229
-79.554229
-79.006109
-79.006109
-79.006109
-79,006109
-79.109143
-79.109143
-79.109143
-79.109143
-79.109143
-79.109143
-79.109143
-79,109143
-79,109143
-79.109143

-79.3637
-79.3637
-79.3637
-79,3637
-79.3637
-79.3637

-79.3637
-79.0058
-79.0058
-79.0058
-79.0058
-79.0058
-79.0058
-79.0058
-79.0058

LATITUDE
41.331617
41.331617
41.331617
41.331617
41.331617
41.129907
41.129907
41.129907
41.129907

40.92217
40.92217
40.92217
40.92217

40.068964
40.068964
40.068964
40.068964
40.068964
40.068964
40.068964
40.068964
40.068964
40.068964

40.8473
40.8473
40.8473

40.8473

40.8473

40,5565
40.5565
40.5565
40.5565
40.5565
40.5565
40.5565
40.5565

COLLECTED
8/27/2008
12/9/2008
12/9/2008
1/14/2009
3/31/2009
8/28/2008

11/25/2008
1/13/2009
3/31/2009
8/19/2008

11/18/2008
1/27/2009
3/3/2009
7/9/2008

8/18/2008
9/17/2008

10/27/2008
11/17/2008
12/16/2008
1/26/2009
2/17/2009
3/2/2009

4/28/2009
7/16/2008
7/16/2008
8/20/2008
9/17/2008
10/7/2008

11/17/2008
12/15/2008
2/18/2009
3/9/2009

4/27/2009
7/21/2008
8/18/2008
9/16/2008

10/28/2008
11/18/2008
12/17/2008
2/23/2009
3/3/2009

COLLECTED
1:30:00 PM

10:30:00 AM
10:37:00 AM
9:15:00 AM

12:45:00 PM
2:10:00 PM
1:15:00 PM
1:20:00 PM
9:15:00 AM
8:00:00 AM
9:30:00 AM
8:45:00 AM
9:15:00 AM
1:00:00 PM

12:30:00 PM
10:00:00 AM
12:45:00 PM

1:30:00 PM
1:00:00 PM
1:00:00 PM
1:00:00 PM
1:30:00 PM

12:45:00 PM
11:15:00 AM
11:30:00 AM
12:45:00 PM
11:00:00 AM
11:15:00 AM
1:00:00 PM

10:30:00 AM
11:00:00 AM
1:30:00 PM

10:30:00 AM
2:00:00 PM
3:30:00 PM
2:15:00 PM
1:30:00 PM
8:00:00 AM
8:00:00 AM
1:30:00 PM
8:30:00 AM

CHLORIDE-IC
SPC @ 25

Stream Flow SULFATE-IC degC Water Temp



LITTLE YELLOW CRK
ALLEGHENY RVR
ALLEGHENY RVR
ALLEGHENY RVR
ALLEGHENY RVR
ALLEGHENY RVR
OHIO RVR
OHIO RVR
OHIO RVR
RACCOON CRK
RACCOON CRK
RACCOON CRK
BEAVER RVR
BEAVER RVR
BEAVER RVR
CONNOQUENESSING CRK
CONNOQUENESSING CRK
CONNOQUENESSING CRK
SHENANGO RVR
SHENANGO RVR
SHENANGO RVR
SHENANGO RVR
MAHONING RVR
MAHONING RVR
MAHONING RVR
MAHONING RVR
CONNOQUENESSING CRK
CONNOQUENESSING CRK
CONNOQUENESSING CRK
CONNOQUENESSING CRK
SLIPPERY ROCK CRK
SLIPPERY ROCK CRK
SLIPPERY ROCK CRK

LONGITUDE
-79.0058
-79.5226

-79.5226
-80.187562
-80,187562
-80.187562
-80.337151
-80.337151
-80.337151
-80.316945
-80.316945
-80.316945
-80.242144
-80.242144
-80.242144
-80.355902
-80.355902
-80.355902
-80.355902
-80.440405
-80.440405
.80.440405
-80.440405
-79.965282
-79.965282
-79.965282
-79.965282
-80.233723
-80.233723
-80.233723

LATITUDE
40.5565
40.8126

40.8126

40.53337
40.53337
40.53337

40.628259
40.628259
40.628259
40.766293
40.766293
40.766293
40.816759
40.816759
40.816759
41.003298
41.003298
41.003298
41.003298
41.018472
41.018472
41.018472
41.018472
40.806008
40.806008
40.806008
40.806008
40.884089
40.884089
40.884089

COLLECTED
4/7/2009
8/4/2008
8/4/2008

11/24/2008
1/8/2009

3/11/2009 .
7/24/2008

11/19/2008
3/12/2009
8/11/2008

11/24/2008
3/26/2009
8/13/2008
11/5/2008
3/17/2009
8/18/2008

11/24/2008
3/26/2009
8/21/2008

11/20/2008
1/20/2009
3/24/2009
8/21/2008

11/20/2008
1/20/2009
3/24/2009
8/27/2008
8/27/2008

11/24/2008
3/26/2009
8/18/2008

11/13/2008
3/25/2009

COLLECTED
2:00:00 PM
2:00:00 PM
2:05:00 PM

11:00:00 AM
1:00:00 PM
1:00:00 PM

11:20:00 AM
10:00:00 AM
11:30:00 AM
2:30:00 PM

12:00:00 AM
2:15:00 PM

11:30:00 AM
10:30:00 AM
12:45:00 PM
10:45:00 AM
11:20:00 AM
12:30:00 PM
2:30:00 PM

12:45:00 PM
1:40:00 PM

12:30:00 PM
10:15:00 AM
10:15:00 AM
11:30:00 AM
10:15:00 AM
11:30:00 AM
11:35:00 AM
10:00:00 AM
10:45:00 AM
1:00:00 PM

11:30:00 AM
12:15:00 PM

CHLORIDE -IC
SPC @ 25

Stream Flow

24400.0
60100.0
32000.0

74800.0

SULFATE - IC degC Water Temp



Monongahela River TDS, Chloride, and Sulfate Sampling Results
Page 1 of 16

SAMPLE INFORMATION

RMI SAMPLE LOCATION

Won River RM* 90.0
near Point Marion, PA

SAMPLE

0593-011

0593-027

NA

NA

05934)80

NA

NA

0593-083

NA

NA

0593-088

NA

0552-881

NA

05934)89

NA

0552-883

NA

0552-884

0552-885

0552-886

COLLECTED

10/142008

10/22/2008

10/28/2008

11/3/2008

11/5/2008

11/7/2008

11/10/2008

11/12/2008

11/14/2008

11/17/2008

11/19/20%

11/21/2008

11/25/2008

12/1/2008

12/4/2008

12/8/2008

12/11/2008

12/15/20)8

12/18/2008

12/23/2008

12/30/2008

PARAMETER

SPECIFIC
CONDUCTANCE

(uS/cm)

719

631

512

550

531

774

525

699

550

500

442

432

733

846

954

825

570

197

285

165

188

(mg/L)

486

438

NA

NA

516

NA

NA

486

NA

NA

416

NA

502

NA

570

NA

466

NA

148

112

130

CHLORIDE

(mg/L)

15.9

13.7

NA

NA

16.4

NA

NA

17.8

NA

NA

16.8

NA

18.2

NA

22.7

NA

30.8

NA

11.1

6.6

6

SULFATE

(mg/L)

NA

228

NA

NA

255.9

NA

NA

222.9

NA

NA

172.9

NA

238.9

NA

269.2

NA

163.3

NA

46.9

40.1

50.3

Rpninninn 11/95 all c;nprifir. nnnriu^fanne fWrl mAa<; iremmnts temnerati ire rnrrAr.teri fr> ?R rlpnrpp C



Monongahela River TDS, Chloride, and Sulfate Sampling Results
Page 2 of 16

SAMPLE INFORMATION

RMI

85.5

84.0

SAMPLE LOCATION

Won River RAW 88.2
upstream of Ounkard Creek

Won River RMI 85.5
upstream of Georges Creek

Won River RMI 84.0
upstream of Jacobs Creek

S T# L E

0593-028

1630-166

1620-191

NA

1620-210

1630-216

NA

NA

1630-228

1630-240

1630-252

1630-264

1630-276

1630-288

1630-298

0593-030

0593-031

COLLECTED

10/22/2008

10/22/2008

10/29/2008

11/3/2008

11/5/2008

11/12/2008

11/14/2008

11/17/2008

11/19/2008

11/25/2008

12/4/2008

12/11/2008

12/18/2008

12/23/2008

12/30/2008

10/22/2008

10/22/2008

PARAMETER

SPECIFIC
CONDUCTANCE

(uS/cm)

584

NA

NA

350

693

513

510

200

246

567

353

505

198

153

190

942

812 n

5
406

486

462

NA

488

356

NA

NA

142

412

254

354

132

112

130

666

580

CHLORIDE

12.4

15

14.6

NA

21.5

11.7

NA

NA

4.89

15.7

11.6

23.2

10.4

6.55

6.05

18.4

16.3

213

226

233

NA

263

189

NA

NA

79.1

220

127

169

48.1

41.2

53

374

316



Monongahela River TDS, Chloride, and Sulfate Sampling Results
Page 3 of 16

RM>

80.5

SAMPLE INFORMATION

SAMPLE LOCATION

Mon River RMI 83.0
downstream of Jacobs Creek

Mon River RMI 82.1
upstream of Grays Landing UD

Mon River RM* 80.5
upstream of Whiteley Creek

1630-162

1620-189

NA

1620-208

NA

NA

1630-214

1630-226

NA

1630-238

NA

1630-250

NA

1630-262

NA

1630-274

1630-286

1630-296

0593-017

0593-032

0552-878

COLLECTED

10/22/2008

10/29/2008

11/3/2008

11/5/2008

11/7/2008

11/10/2008

11/12/2008

11/19/2008

11/21/2008

11/25/2008

12/1/2008

12/4/2008

12/8/2008

12/11/2008

12/15/2008

12/18/2008

12/23/2008

12/30/2008

10/15/2008

10/22/2008

10/22/2008

PARAMETER

SPECIFIC
CONDUCTANCE

(uS/cm)

NA

NA

525

650

812

525

667

489

332

383

512

446

475

425

190

163

146

159

974

934

759

us?
(mg/L)

630

602

NA

506

NA

NA

474

312

NA

268

NA

316

NA

296

NA

114

104

110

676

680

672

CHLORIDE

<mg/L)

19.6

18.7

NA

17.2

NA

NA

14.3

13.4

NA

10.9

NA

15.4

NA

15.9

NA

8.74

24

5.42

22.7

18.7

20.6

SULFATE

333

315

NA

274

NA

NA

258

168

NA

139

NA

172

NA

147

NA

41.2

45

47.2

NA

374

384

Renlnninm 11/94 all ctnortfir nnnHi mfanne field mAasi irpmAnk tpmnprnfiiro rmrrArfAd to 9F\ dmnrAA O



Monongahela River TDS, Chloride, and Sulfate Sampling Results
Page 4 of 16

SAMPLE INFORMATION

7 , 0

SAMPLE LOCATION

Mon River RMI 79.5 upstrm
downstream of WhWey Creek

Mon River RMI 78.3
downstream LlWe WhIWey Creek

Won River RMI 76.0 upstrm
Middle Rim near Carmichae*

SAZLE

0552-877

1630-158

1620-187

1620-206

1630-212

1630-224

1630-236

1630-248

1630-260

1630-272

1630-284

1630-294

0593-021

0552-876

0552-875

COLLECTED

10/22/2008

10Y22/2008

10/29/2008

11/5/2008

11/12/2008

11/19/2008

11/25/2008

12/4/2008

12/11/2008

12/18/2008

12/23/2008

12/30/2008

10/15/2008

10/22/2008

10/22/2008

PARAMETER

SPECIFIC
CONDUCTANCE

(uS/cm)

785

NA

NA

813

734

544

468

923

369

149

147

167

976

792

805

: :

696

734

574

620

544

380

312

682

272

114

104

114

676

710

720

CHLORIDE

2 6 ,

29.9

19.9

29.8

22.4

17.6

13.4

31.2

14.9

8.07

5.6

5.74

24.2

26.9

25.5

391

392

304

323

296

212

168

378

131

37

38

52

NA

393

398



Monongahela River TDS, Chloride, and Suifate Sampling Results
Page 5 of 16

SAMPLE INFORMATION

RN

73.5

SAMPLE LOCATION

Mon River RMI 75.0
near Carmichaei, PA

Mon River RMI 73.5
dwnstrm of Wallace Run

SAMPLE

1630-170

1620-193

NA

1620-204

NA

NA

1630-218

NA

NA

1630-230

NA

1630-242

NA

1630-254

NA

1630-266

NA

1630-278

1630-290

1630-300

0552-874

COLLECTED

10/22/2008

10/29/2008

11/3/2008

11/5/2008

11/7/2008

11/10/2008

11/12/2008

11/14/2008

11/17/2008

11/19/2008

11/21/2008

11/25/2008

12/1/2008

12/4/2008

12/8/2008

12/11/2008

12/15/2008

12/18/2008

12/23/2008

12/30/2008

10/22/2008

PARAMETER

SPECIFIC
CONDUCTANCE

(uS/cm)

NA

NA

770

947

916

650

907

800

600

744

312

421

490

801

497

410

183

164

141

193

847

(mg/L)

800

702

NA

734

NA

NA

638

NA

NA

492

NA

286

NA

584

NA

272

NA

116

100

132

770

CHLORIDE

(mg/L)

29.9

29.7

NA

26.1

NA

NA

31

NA

NA

18.2

NA

13.7

NA

28

NA

16.4

NA

8.87

6.1

6.42

2 7 ,

SULFATE

(mg/L)

409

399

NA

407

NA

NA

342

NA

NA

274

NA

139

NA

314

NA

135

NA

39.9

40.2

53.3

420

Fteninninn 11/95 mil snecific conductance field measurements temneratiire corrected to 25 deoree C.



Monongaheia River TDS, Chloride, and Sulfate Sampling Results
Page 6 of 16

SAMPLE INFORMATION

RM.

69.0

66.0

SAMPLE LOCATION

Won River RMI 71.0
near Crucible, PA

Won River RMI 69.0
upstream of Pumpkin Run

Won River RMI 66.0
upstream of Tenmile Creek

SAMPLE

1630-174

1620-187

1620-202

1630-220

1630*232

1630-244

1630-2%

1630-268

1630-280

1630-302

0552-873

0552-872

COLLECTED

10/22/2008

10/29/2008

11/5/2008

11/12/2008

11/19/2008

11/25/2008

12/4/2008

12/11/2008

12/18/2008

12/30/2008

10/22/2008

10/22/2008

PARAMETER

SPECIFIC
CONDUCTANCE

(uS/cm)

NA

867

854

794

424

679

659

160

177

906

895

768

576

638

592

586

278

300

452

122

128

786

794

CHLORIDE

26.2

22.5

23.7

26.2

22

13.1

27.2

23.1

8.64

5.82

38

39.5

s::r
388

363

320

313

328

138

254

229

37.6

47.7

429

416



Monongahefa River TDS, Chloride, and Suifate Sampling Results
Page 7 of 16

SAMPLE INFORMATION

RM . SAMPLE LOCATION

Mon River RMI 64.5
downstream of Tenmiie Creek

0593-023

1630-178

0552-870

0592-201

1620-197

NA

1620-200

NA

NA

1630-222

NA

NA

1630-234

NA

1630-246

NA

1630-258

NA

1630-270

NA

1630-282

1630-292

1630-304

COLLECTED

10/15/2008

10/22/2008

10/22/2008

10/26/2008

10/29/2008

11/3/2008

11/5/2008

11/7/2008

11/10/2008

11/12/2008

11/14/2008

11/17/2008

11/19/2008

11/21/2008

11/25/2008

12/1/2008

12/4/2008

12/8/2008

12/11/2008

12/15/2008

12/18/2008

12/23/2008

12/30/2008

PARAMETER

SPECIFIC
CONDUCTANCE

(uS/cm)

2009

NA

958

904

NA

850

991

1133

775

956

825

600

852

639

650

912

508

615

549

236

200

203

249

%®

<mg/U

852

874

844

812

850

NA

756

NA

NA

696

NA

NA

554

NA

438

NA

266

NA

374

NA

116

126

180

CHLORIDE

45.4

50.6

51.1

47.9

49.9

NA

37.4

NA

NA

32.5

NA

NA

28.6

NA

23.8

NA

20.9

NA

26.4

NA

14.3

13.9

10.9

SULFATE

(mg/L)

NA

440

436

415

428

NA

395

NA

NA

364

NA

NA

308

NA

231

NA

172

NA

181

NA

42

47

60

Qoninninn 11/OR oil erta/4f«f* rnnHi ir«+ar«rva fiolH rrtoocuromonh! tomrwar^sft tro r*r»rror»forl ir\ 9A rfonroo ("!



Monongaheia River TDS, Chloride, and Sulfate Sampling Results
Page 8 of 16

SAMPLE INFORMATION

RM,

60.5

55.5

52.5

SAMPLE LOCATION

Won River Pool-4 RMI 60.5
upstream of Kelly Run

Won River PooW RM* 57.5
upstream of Dunlap Creek

Mon River Pool-4 RMI 55.5
upstream of Redstone Creek

Won River! RMI52.5
downstream of Redstone Creek

S A ! £ L E

0594-123

0594-122

0585-158

1523-061

1523-073

1523-487

1523-099

1507-278

1523-112

1523-123

1523-135

1523-159

0594-121

0594-119

COLLECTED

10V22/2008

10/22/2008

10/22/2008

10/30/2008

11/5/2008

11/12/2008

11/19/2008

11/25/2008

12/4/2008

12/11/2008

12/18/2008

12/30/2008

10/22/2008

10/22/2008

PARAMETER

SPECIFIC
CONDUCTANCE

(uS/cm)

1012

993

NA

NA

1229

952

865

832

652

549

164

115

985

988

862

858

908

820

832

784

606

574

492

318

104

136

864

862

CHLORIDE

44.9

46.3

45

45.6

51.4

34.7

31.6

23.9

34.2

17.7

10.7

7.21

4 2 ,

45.9

455

458

460

431

427

408

325

307

263

158

40.7

55.1

455

460



Monongahela River TDS, Chloride, and Sulfate Sampling Results
Page 9 of 16

SAMPLE INFORMATION

RMI SAMPLE LOCATION

Won River RMI 50.5
near Newell, PA

0594-118

1630-185

1523-063

NA

1523-075

NA

1523-085

NA

NA

1523-097

1507-280

1523-109

NA

1523-121

NA

1523-133

1523-145

1523-157

COLLECTED

10/22/2008

10/23/2008

10/30/2008

11/3/2008

11/5/2008

11/10/2008

11/12/2008

11/14/2008

11/14/2008

11/19/2008

11/25/2008

12/4/2008

12/8/2008

12/11/2008

12/15/2008

12/18/2008

12/23/2008

12/30/2008

PARAMETER

CONDUCTANCE

(uS/cm)

969

NA

NA

900

1155

800

952

900

725

978

931

707

440

549

370

360

281

298

830

844

832

NA

816

NA

842

NA

NA

676

616

542

NA

446

NA

194

188

194

CHLORIDE

49.8

49.3

49.9

NA

48

NA

53.9

NA

NA

34.6

37.1

29.6

NA

26.3

NA

15.8

11.6

11

s::r
431

433

431

NA

423

NA

429

NA

NA

384

320

285

NA

211

NA

77.2

68.2

77.5

Raninninn 11/9*% oil cncw îfir rnnHi irtanma fiolri mP3«:iirpmAnt<: tomruarafi tm mrrfarttAd in Oft Hen re A H



Monongahela River TDS, Chloride, and Sulfate Sampling Results
Page 10 of 16

SAMPLE INFORMATION

•

•

SAMPLE LOCATION

Mon River RMl 46.0
near Fayette City, PA

Mon River RMI 43.0
upstream of Charleroi, PA

0594-117

0585-156

1523-053

1523-065

1523-083

1523-095

1507-276

1523-107

1523-119

1523-131

1523-143

1523-155

0585-154

1523-058

1523-067

1523-081

1523-093

1507-274

1523-105

1523-117

1523-129

1523-141

1523-153

COLLECTED

10/22/2008

10/22/2008

10/30/2008

11/5/2008

11/12/2008

11/19/2008

11/25/2008

12/4/2008

12/11/2008

12/18/2008

12/23/2008

12/30/2008

10/22/2008

10/30/2008

11/5/2008

11/12/2008

11/19/2008

11/25/2008

12/4/2008

12/11/2008

12/18/2008

12/23/2008

12/30/2008

PARAMETER

CONDUCTANCE

(uS/cm)

865

NA

NA

1060

1095

925

980

599

666

224

224

258

NA

NA

1165

1115

980

977

558

614

185

180

276

z
708

708

850

862

852

698

678

400

520

138

144

196

696

842

854

838

730

646

378

504

112

108

184

CHLORIDE

49.2

49.9

47.8

51.3

49.3

37.6

41.5

27.3

32.1

15.4

9.53

11.3

47.6

49.3

51.8

49.2

40.3

39.3

26.4

29.6

13.3

7.78

10

351

351

448

424

417

367

331

197

264

52.1

51.9

77.9

348

451

433

425

391

331

183

254

42.4

44.4

75



Monongaheia River TDS, Chloride, and Suifate Sampling Results
Page 11 of 16

SAMPLE INFORMATION

RM.

•

40.0

SAMPLE LOCATION

Mon River RMi 42.0
Charieroi, PA

Mon River RMI 41.0
downstream of Charteroi, PA

Mon River RMI 40,0
near Monessan, PA

0594116

0585-152

1523-055

1523-069

1523-079

1523-091

1507-272

1523-103

1523-115

1523-127

1523-139

1523-151

0552-864

NA

0592-198

NA

NA

NA

0594-124

COLLECTED

10/22/2008

10/22/2008

10/30/2008

11/5/2008

11/12/2008

11/19/2008

11/25/2008

12/4/2008

12/11/2008

12/18/2008

12/23/2008

12/30/2008

10/15/2008

10/25/2008

10/26/2008

10/27/2008

10/28/2008

10/29/2008

10/22/2008

PARAMETER
(UNITS)

SPECIFIC
CONDUCTANCE

(uS/cm)

838

NA

NA

1161

1133

973

871

515

662

177

183

241

934

734

783

1065

1141

1196

1018

: :

682

644

860

856

854

730

648

362

500

112

132

174

752

NA

726

NA

NA

NA

722

CHLORIDE

40

42

48.4

47.9

45.7

38.8

39.2

27

28

12.5

8.08

9.61

62

NA

55.4

NA

NA

NA

4 6 ,

s:;r
354

341

455

436

420

401

350

176

249

41.8

45.8

69

411.3

NA

381.2

NA

NA

NA

356

Reninninn 11/9A all cnprifir rnmrliirfannA field mAA<;irAmAnt% fmmnArafnrA rnrrArfprt tn 75 rf^nrpp P.



Monongahela River TDS, Chloride, and Sulfate Sampling Results
Page 12 of 16

SAMPLE INFORMATION

RM.

34.2

32.5

30.0

26.0

SAMPLE LOCATION

Mon River RMI 36.0
near Donora, PA

Mon River RMI 34.2
upstream of Sunfish Run

Mon River RMI 32.5
upstream of Pigeon Creek

Mon River RMI 30.0
upstream of Mingo Crk

Mon River RMI 26.0
upstream of Kelly Run

S T# L E

0594-125

0594-152

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

0594-126

0594-127

0594-128

0594-129

COLLECTED

10/22/2008

11/3/2008

11/5/2008

11/7/2008

11/10/2008

11/12/2008

11/14/2008

11/17/2008

11/19/2008

11/21/2008

11/25/2008

12/1/2008

12/4/2008

12/8/2008

12/11/2008

12/15/2008

12/18/2008

12/23/2008

12/30/2008

10/22/2008

10/22/2008

10/22/2008

10/22/2008

PARAMETER

SPECIFIC
CONDUCTANCE

(uS/ern)

1053

1203

1212

1188

1195

820

1210

825

768

678

960

669

450

763

779

204

184

166

228

1066

1090

1160

1120

z
738

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

732

738

804

800

CHLORIDE

54.9

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

58.7

62.6

64.5

46

363

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

362

367

399

391



IVIonongahela River TDS, Chloride, and Suifate Sampling Results
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SAMPLE INFORMATION

RM.
SAMPLE LOCATION

Mon River RMI 25.0
near Elrama, PA

0585-150

1523-060

NA

1523-071

NA

_ N A

1523-077

NA

NA

1523-089

NA

1507-270

NA

1523-101

NA

1523-113

NA

1523-125

1523-137

1523-149

COLLECTED

10/22/2008

10/30/2008

11/3/2008

11/5/2008

11/7/2008

11/10/2008

11/12/2008

11/14/2008

11/17/2008

11/19/2008

11/21/2008

11/25/2008

12/1/2008

12/4/2008

12/8/2008

12/11/2008

12/15/2008

12/18/2008

12/23/2008

12/30/2008

PARAMETER

SPECIFIC
CONDUCTANCE

(uS/crn)

NA

NA

1088

1067

1263

1267

1156

1261

900

973

798

977

808

614

580

399

240

211

195

258

(mg/L)

828

742

NA

860

NA

NA

900

NA

NA

862

NA

778

NA

472

NA

400

NA

138

142

178

CHLORIDE

<mg/L)

51.3

55.9

NA

53.7

NA

NA

56.7

NA

NA

54.9

NA

43.6

NA

28.9

NA

31.4

NA

15.4

9.97

12.9

SULFATE

(mg/L)

388

362

NA

416

NA

NA

467

NA

NA

439

NA

403

NA

227

NA

187

NA

50.8

47.8

69.4



Monongahela River TDS, Chloride, and Sutfate Sampling Results
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SAMPLE INFORMATION

RM. SAMPLE LOCATION

Won FUverRMI 24.0
USGSGageSIa
Bizabetii

NA

NA

NA

MA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

COLLECTED

10/22/2008

10/2*2008

10/30/2008

10/31/2008

11/1/2008

11/2/2008

11/3/2008

11/4/2008

11/5/2008

11VB/2008

11/7/2008

11/10/2008

11/12/2008

11/14/2008

11/17/2008

11/19/2008

11/25/2008

12/1/2008

12/4/2008

12/82008

12/11/2008

12/15/2008

12/18/2008

12/23/2008

12/30/2008

PARAMETER

SPECIFIC
CONDUCTANCE

(uS/cm)

mo

1080

1080

1050

1050

1060

1070

1070

1090

1160

1220

1280

1260

1260

1250

1200

1100

873

686

586

609

229

196

181

241

Cm*)

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

CHLORIDE

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

SULFATE

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA



Monongahela River TDS, Chloride, and Suifate Sampling Results
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SAMPLE INFORMATION

RM.

23.0

20.5

17.5

SAMPLE LOCATION

Mon River RM! 23.0
below dam

Mon River RM! 20.5
upstream of Peters Creek

Mon River RM117.5
near Glassport, PA

Mon River RMf 16.7
@ W.D. Mansfield Memorial Bridge

0594-130

0594-131

0594-132

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

COLLECTED

10/22/2008

10/22/2008

10/22/2008

10/25/2008

10/26/2008

10/27/2008

10/28/2008

10/29/2008

11/3/2008

11/5/2008

11/7/2008

11/10/2008

11/12/2008

11/14/2008

11/17/2008

11/19/2008

11/21/2008

11/25/2008

12/1/2008

12/4/2008

12/8/2008

12/11/2008

12/15/2008

12/18/2008

12/23/2008

12/30/2008

PARAMETER

CONDUCTANCE

(uS/cm)

1120

1097

1152

1200

1140

1141

1145

1253

1160

1174

1118

1122

880

1317

900

883

819

1162

898 '

855

516

536

240

186

182

241

TiS®
(mg/L)

762

752

776

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

CHLORIDE

(mg/L)

56.5

55.8

64.9

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

SULFATE

(mg/L)

384

368

384

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA



Monongahela River TDS, Chloride, and Sulfate Sampling Results
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RM.

12.0

H.0

9.0

4.5

SAMPLE INFORMATION]

SAMPLE LOCATION

Mon River RM112.0
upstnaam of Turtle Creek

Mon River RM111.0
downstream of Turtle Creek

Won River RM* 9.0
dwnstrm of dam

Won River RMI 4.5
near Glenwood, PA

Mon River RMI 3.1
Hot Metal Street Bridge

* % "

0594-135

0552-868

0594-137

0594-138

NA

0594-158

NA

NA

0592-225

NA

NA

0594-169

NA

0594-178

NA

0592-237

NA

0594-189

NA

0592-248

0592-249

0594-205

COLLECTED

10/22/2008

10/17/2008

10/22/2008

10/22/2008

11/3/2008

11/5/2008

11/7/2008

11/10/2008

11/12/2008

11/14/2008

11/17/2008

11/19/2008

11/21/2008

11/25/2008

12/1/2008

12/4/2008

12/8/2008

12/11/2008

12/15/2008

12/18/2008

12/23/2008

12/30/2008

PARAMETER

SPECIFIC
CONDUCTANCE

(uS/cm)

746

666

793

644

797

737

700

662

590

752

550

734

706

950

872

677

557

709

243

225

189

229

(mg/L)

480

524

526

414

NA

494

NA

NA

532

NA

NA

750

NA

734

NA

478

NA

522

NA

150

136

166

CHLORIDE

(mg/L)

4 8 ,

52.3

51.3

41.1

NA

55.8

NA

NA

56.5

NA

NA

62.6

NA

58.1

NA

52

NA

46

NA

19.4

13.1

16

SULFATE

(mg/L,

225

279.2

239

186

NA

194.4

NA

NA

198.8

NA

NA

349.1

NA

334.9

NA

207.2

NA

243

NA

42.9

41.4

51.7



From: Aunkst, Dana
Sent: Wednesday, September 09, 2009 12:38 PM
To: josie gaskey
Subject: RE: letter from Secretary Hanger

Hi Josie,

I'm not sure what happened, but it appears that there was a printing error. The first
sentence from question 1 is missing. Here is the full response and an electronic copy of the

77?ere were 36 active WQNs in the bituminous coal area during the time period requested.
Twenty-eight were considered at risk and eight were not. Ail samples for the eight sites had
specific conductivity < 132 umho/cm>, chloride < 9 mg/i, suffate < 20 mg/t, and total
dissolved solids < 96 mg/L The at risk sites were selected because one or more of their
chloride, sulfate, or total dissolved solids concentrations were magnitudes higher than the
concentrations observed at the eight non-risk (reference) sites. Field temperature is
included but both specific conductance (SPC @ 25__0 C) and total dissolved solids (TDS
@105 C) are reported at standardized temperatures by the lab. The enclosed spreadsheets
titled Generalized summary listing the 28 at risk sites and mean concentrations and
Individual sample results provide the data you are requesting.

Hope that helps!

,—Original Message
From: Josie Gaskey
Sent: Wednesday, September 09, 2009 9:32 AM
To: Aunkst, Dana
Subject: fetter from Secretary Hanger

Hi Dana,
We received a letter from Secretary Hanger yesterday in response to our data request

letter dated August 3, 2009. It appears that something is missing between the bottom of page 1
and the top of page 2. Also, do you have all this electronically? Thanks!

Josie Gaskey
Director, Regulatory and Technical Affairs
Pennsylvania Coal Association

Page 47



From: Josie Gaskey
Sent: Friday, September 11, 2009 9:43 AM

Cc: George Ellis
Subject: Hanger IDS 8 reference sites

Good morning,
In the letter Secretary Hanger sent In response to our TDS data request, his response to our

first question regarding at-risk streams discusses 28 at-risk streams and 8 non-risk or "reference" sites.
In response to my email questioning the identity of the 8 sites, they responded with the following 8
reference site identifications:

Kettle Creek- Clinton Co
First Fork Sinnemahoning Creek- Potter Co
Killbuck Run- Cambria Co
Youghiogheny River, Somerset Co
Mill Run- Fayette Co
Tionesta Creek- Forest Co
Mill Creek- Westmoreland Co
Havens Run- McKean Co

Josie Gaskey
PA Coal Association

Page 50



Changes made to Data on DEP SW Regional Office website

from what was posted in December 2009 to January 14, 2010

EWterr A-1

MilePoint

85.5

79.5

71.0

69.0

66.0

57.5

50.5

Samp ID
1630-228

1630-240

0593-030

0593-031

1630-284

1630-294

1620-187

0552-873

0552-872

1523-157

Report Date
December 09
January 2010

December 09
January 2010

December 09
January 2010

December 09
January 2010

December 09

January 2010

December 09

January 2010

October 09

November 09

December 09
January 2010

December 09

January 2010

December 09

January 2010

December 09

January 2010

Spec Cond

246.1

same

same

942

NA

812
NA

147

147

167

167

NA

Sample deleted

Sample deleted

Sample deleted

906
NA

895

991

298

115

142

same
same

666

147

580
92

104
104

114

114

676

786

850

794

756

194

Chlorides

4.89

15.7
4.89

18.4

32

16.3

16

5.6

5.6

5.74

5.74

22.5

38

49.9

39.5
37.4

11

Sulfates

79.1
79.1

220

79.1

374

230

316

80

78
37.5

52
52.4

363

429

428

416
395

77.5

added CMU data

added CMU data

added CMU data

added 2 samples from October 09

added CMU data



QHldiT 3

25 PA Code 93.7 presents

the specific surface water

quality standards for IDS

Mon River @ Braddock
1926 - 2009

as maximum 750 mg/T

-#-Hydro-genion,water,fltrd,calcd,mg/L
* Dissolved Solids dried @ 180C, wat fltrd, mg/L
• Dissolved Solids dried, 105C, wat fltd, mg/L





conomic and Environmental Impacts of
the IDS Strategy on the mining sector
S Using a conservative interpretation, evaluate how the

mining industry would comply with the proposed
limits

S Evaluate how potential solutions would be
implemented, infrastructure needs, time to complete

S Evaluate the economic cost of potential solutions, both
direct and indirect cost to communities

S What, if any, environmental impacts may result from
implementation and compliance with proposed
standards, unintended consequences



Background PA Coal Industry
• Pennsylvania is the 4th leading coal producing state,

mining 68 million tons in 2008.
• Federal Energy Information Administration (EIA)

estimates that Pennsylvania has 27 billion tons of
bituminous coal reserves.

• 571 active mining permits were on record as of Jan.
2009.

• The industry employs 7,649 employees, for a total of
54,000 direct and indirect jobs.

• Total payroll exceeds $2.2 billion, with paid tax
revenues of $749 million.



PCA Membership Survey
• Pennsylvania Coal Association (PCA) conducted a survey

to gauge the scope of ongoing treatment activities and
estimate potential effects of proposed rule making

• 84.7% of Pennsylvania's total coal production is
represented by PCA

• Survey information is representative of the industry, but it
is not comprehensive, the total number of discharges and
water quality data is incomplete due to time limitations
and the nature of existing NPDES permit limits

• Data was received concerning 41 permitted discharges
related to 8 surface and 16 underground coal mines



PCA Membership Survey cont.
• The combined maximum flow from these discharges is

approximately 26,725 gallons per minute (gpm)
• The weighted mean TDS concentration of all discharges

reporting TDS is 3,004 mg/1
• 96% (26 of 27 reporting TDS) report a maximum TDS

concentration > 500 mg/1

• 4% (1 of 27 reporting TDS) had a maximum TDS
concentration < 500 mg/1

• 78% of all discharges (32 of 41) failed to meet at least one of
the proposed chapter 95 standards at the end of the pipe



Monongahela Water Quality Trends
• Most Comprehensive Collection of PaDEP Mon. River Data from Site WQN0702
•Long-Term Data Indicates Exceedances of 500 mg/l TDS Limit are Sporadic
•TDS Exceedances Correspond to Low Flow Conditions

PaDEP WQN0702, Monongahela River at the
N.Charleroi Bridge

10/19/1998-6/11/2009



Monongahela Water Quality Trends cont.

PaDEP WQN0702, Monongahela River at the
N. Charleroi Bridge
8/3/2004-2/10/2009 • Total Dissolved Solids

i

|

RZ = 0.2808
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Monongahela Water Quality Trends cont.

PaDEPWQN0701, Monongahela River at the
Rankin Bridge

8/10/2004-6/26/2009
• Specific Conductivity

I 500

Equivalents 500 mg/lTDS

• •
• •

1/14/2004 8/1/2004 2/17/2005 9/5/2005 3/24/2006 10/10/2006 4/28/2007 11/14/2007 6/1/2008 12/18/2008 7/6/2009 1/22/2010



Monongahela Water Quality Trends cont.

"Long-Term Specific Conductivity Data From Near Pittsburgh Location Suggests No TDS
Exceedances

s
&

Station MR-4.5M
Specific Conductance

1/13/1999-11/12/2008

7/24/1998 12/6/1999 4/19/2001 9/1/2002 1/14/2004 5/28/2005 10/10/2006 2/22/2008 7/6/2009



TDS Treatment Alternatives
• A variety of treatment alternative were examined, moving

from low intensity alternatives to high intensity approaches
• Managed Discharge / Utilization of assimilative capacity
• Managed Treatment / Protection of assimilative capacity
• Electro-dialysis
• Precipitation

• Liquid-Liquid Extraction
• Reverse Osmosis (RO)
• Evaporation Crystallization



TDS Treatment Alternatives cont.
• Managed Discharge / Real Time Monitoring Network

• This approach would primarily utilize holding capacity or mine
pool storage to reduce or eliminate AMD treatment discharges
during low flow periods of the year when water quality attainment
is at risk

• Facilities would actively discharge during high flow periods when
excess capacity exists and TDS levels are at seasonal lows

• Advantages - protects designated stream uses, utilizes existing
capital assets with little modification, low cost alternative, limited
impact on the states economic competitiveness, avoids value chain
cost implications

• Disadvantages - Not suitable for all mining activities, cyclic
drought conditions may affect "normal" discharge operations,
dependent upon dilution, potential loading shift



TDS Treatment Alternatives cont.
• Managed Treatment / Real Time Monitoring Network

• This approach would utilize a limited treatment capacity during low
flow periods of the year when water quality attainment is at risk

• Facilities would only operate and actively discharge during low flow
periods when excess assimilative capacity is lacking and TDS levels
are increasing

• Advantages - protects designated stream uses, decreases capital
requirements and cost exposure though the use of smaller
treatment facilities, targeted solution focusing on problem times,
decreased secondary waste streams

• Disadvantages - Not suitable for all mining activities, significant
capital impact on smaller operators, unknown operational impacts
on treatment plants shuttered for long periods, solids disposal



TDS Treatment Alternatives cont.
• Electro-dialysis

• This approach utilizes selectively permeable membranes and
applied current to promote the movement of soluble ions,
separating them by their electric charge

• Well suited to soluble ions but not iron, manganese or hydrogen
sulfide

• Does not remove non-polarized ions and molecules
• More expensive than RO at volumes greater than looogpm and

typically exhibits problems with membrane fouling in calcium and
magnesium enriched waters

• Not appropriate for the treatment of mine waste waters in
Pennsylvania



TDS Treatment Alternatives cont.
• Precipitation

• This approach is an option for discharges high in sulfate, removing
the sulfate through the precipitation of gypsum

• Well suited to conventional AMD treatment as a post metals
removal step

• ph is increased and excess calcium is added to create a super
saturated condition with respect to gypsum, which then
precipitates as a solid removing sulfate from the water

• Well suited to high sulfate waters associated with some types of
mining

• Unable to remove sulfate to proposed effluent limits of 250 mg/1, or
address other contributors to elevated TDS

• Rejected as a suitable treatment approach



IDS Treatment Alternatives cont.
• Liquid - Liquid Extraction

• This is an approach where acid mine drainage water laden with sulfate
and iron feeds into treatment circuit where it sequentially contacts, in a
counter-current flow path, an extractant solution formulated to
efficiently pull these ions from the aqueous phase solution into the
extractant phase solution.

• The extractant, now containing the iron and sulfate ions, overflows an
exit weir from the treatment circuit to another chamber where it
separates cleanly from the water phase, which underflows the same
weir and exits as a separate stream with proportionately less iron and
sulfate.

• Experimental / pilot stage of development
• Only recently resolved intellectual property litigation
• Untried on a commercial scale
• Costs and reliability on a commercial scale unknown



TDS Treatment Alternatives cont.
• Reverse Osmosis (RO)

• RO is process where pressure is used to force a solution through a
permeable membrane in order to separate the solute from the
solution.

• Its an effective treatment for TDS with concentrations less than
40,000 mg/1. (some manufactures claim higher concentrations but
pressures are limited by membrane strength)

• Requires a rigorous pretreatment process to remove scaling agents
(metals, hardness) and biological activity which promote fouling

• Units should be designed for the unique chemistry of the water they
will treat, not an off the shelf out of the box fix

• Certain applications require corrosion resistant specialty metals
with long lead times for delivery



TDS Treatment Alternatives cont.
• Reverse Osmosis (RO) Cost Estimate (in thousands)

• Aqua Tech 500 gpm single unit
• Design, Permitting, Construction, $4,140
• Operation and Maintenance , $1,062
• This value does not include concentrate waste disposal or an evaporation

step

• Concentrate Disposal Circuit: Evaporation & Crystallization
• 6ogpm evaporator /crystallizer
• Design, permit, construct
• Operation and Maintenance

Total Cost Combine System w/ O&M
• RO system
• Evaporator Crystallizer
. Total
• Ten year total O&M after construction (yrs 2 -11)

$12,000

$ 8,700

$2,266

$5,202

$22,966

$28,168

$33,280



TDS Treatment Alternatives cont.
• Reverse Osmosis (RO) Cost Estimate

• Major RO Vendor
• Design parameters: 800 gpm at 6000 ppm TDS with evaporation circuit

• Capital Equipment
• O&M Cost system design, permit, construct
• Annual operation cost
• Solid waste generated (t/yr)
• Waste disposal cost (90% availability @ $64/1:)

Total System Cost
• Turnkey system installation
• Ten year total O&M after construction (yrs 2-11)

$ 13,000,000

$ 19,000,000

$ 1,712,000

13,140

$ 756,000

$34,468,000
$24,680,000



TDS Treatment Alternatives cont.
• Time Frames for Reverse Osmosis Implementation

• Due to variation in water quality a feasibility study would need to be
conducted for each source to be treated

• This would then be followed by system design, site layout,
permitting and special materials acquisition

• The follow estimated time frames are for the tasks listed below
• Feasibility study 6 months

• Design 6 months

• Permitting 12 months

• Equipment acquisition & construction 18-24 months

• Total Estimated Time Frame 2.5 - 3 years
• This assumes no difficulty in obtaining corrosion resistant specialty metals, time

frames could range from 12 to 24 months, delaying construction



TDS Treatment Alternatives cont.
• Estimated Industry Cost Impact

• Three cost estimates were obtained for a 500 gpm zero liquid
discharge (ZLD) treatment system, RO combined with evaporation
and crystallization

• These three estimates were averaged to obtain an order of
magnitude technology cost, which was applied to a per gallon cost

• The Result: $^6,ooo/gpm to treat, $3,6oo/gpm for O&M annually
• Treating just the volume of water reported in the PCA survey would

cost the mining industry 1.325 Billion dollars in capital expenditures
• O&M costs are estimated as 133 Million dollars annually
• Bonding for a ^oogpm ZLD treatment system is as 134 Million

dollars using the AMD treat and bond /trust fund calculation
spreadsheets



TDS Treatment Environmental Concerns
• Handling of resultant waste streams and their impact

• Estimates of "average" water quality applied to just the
reported discharge volume results in approximately 650 tons
of solid waste per day in need of disposal

• Estimated at 237, 000 tons annually, without a proven
disposal location / option

• CO2 emissions Cap and Trade
• Electricity for RO, evaporator/crystallizer and pumps 5362 tonne/yr
• Trucking solid waste 255 tonne/yr
• Pretreatment hydrated lime use 1183 tonne /yr
• Total (not life cycle, excluding steel & concrete) 6798 tonne/yr
• At $2o/tonne carbon credit total cost $i36ooo/yr/plant


