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BEFORE THE ILLINOIS POLLUTION CONTROL BOARD
IN THE MATTER OF:

AS 13.2
(Adjusied Standard — Water)

PETITION OFF EMERALD PERFORMANCE
MATERIALS, LI.C FOR ADJUSTED
STANDARD FROM 35 ILL. ADM. CODE
304.122(b)

i

MOTION TO FILE INSTANTER

Now comes Emerald Performance Materials, LLC (“Emerald™) by its attorneys, Drinker
Biddle & Reath LLP, by and through their counsel, and hereby submits a Motion to File Instanter
the attached two documents into the record for use by the Illinois Pollution Control Board in
consideration of the requested Adjusted Standard. In support thereol, the following statements
are made:

1. Emerald filed its Petition for Adjusted Standard on August 28, 2012 with fourteen
Cxhibits including Exhibit 13 which was a lctter from Mr. T. Houston Flippin, Brown and
Caldwell, dated August 27, 2012 to the undersigned.

2. On January 12, 2013, the Illinois Environmental Protection Agency (“Agency™)
filed its Recommendation 1o deny Emerald’s requested relief. The Agency’s Recommendation
included 9 conditions that they believed should be included if the Board grants Emcrald
regulatory relief over the Agency’s objections.

3. On December 17, 2012 the learing Officer direcled Emerald to provide answers
to a number of Questions.

4, Emerald provided detailed responses on April 12, 2013 to these questions.

5. On August 1, 2013 the Hearing Officer directed the Partics to respond to
additional questions.

6. Emerald responded on October 8, 2013 to these questions. In this response,
Emerald stated that it would provide the results of additional Whole Effluent Toxicity Testing to
the Board and to the Agency.

7. Attached as Appendix A is a revised letter dated July 8, 2013 prepared by Mr.
Flippin to replacc that which was originally submitted as [xhibit 13. A copy of this revised
document has been previously provided to the Agency.

8. Attached as Appendix B is copy of the results of Whole Effluent Toxicity Testing
dated November 22, 2013. A copy of this testing report has been previously provided to the
Agency.
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9. Emerald and the Agency have reached an agrcement on the recommended
conditions that should be included in any regulatory relief granted by the Board and on June 17,
2014 filed an agreed motion setling forth the agrcement. Emerald and the Agency also filed a
joint motion requesting that the Board rescind or modify its prior order setting forth this case for
hearing and requesting that the case be decided based upon the record in the previous case and
the information submitted with the petition and the responses to the two Hearing Officer Orders.
These motions remain pending. [merald requests that the Revised Brown and Caldwell report
and most resent Whole LEffluent Toxicity Report be included into the record for the Board’s
consideration.

10.  The undersigned has been authorized to state that the Agency does not have any
objection to this request to include these two Attachments into the Record of this proceeding,

WHLERLEFORE, for the reasons stated herein, Emcrald respectfully requests that the grant

this Motion for Leave to File Instanter and accept the two attached documents into the record of
this proceeding for consideration in ruling on the requested relief.

Emerald Performance, LLC by its attorney

(P Mol

Roy M. Harsch

Drinker Biddle & Reath LLLP
191 N. Wacker, Suite 3600
Chicago, Illinois 60606
(312} 569-1441
Roy.Harsch{@dbr.com
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CERTIFICATE OF SERVICE

Roy M. Harsch herein certifies that he has served a copy of the foregoing Notice of Filing and
Motion for Leave to File Instanter on Friday, June 20, 2014, to each persons on ithe atlached
sevice list. ‘

It is hereby certified a true copy of the {oregoing was hand delivered to the following on Friday,
June 20, 2014

John T. Therriault
[llinois Pollution Control Board
James R, Thompson Center
100 W. Randolph Street — Suite 11-500
Chicago, IL 60601

Service List

Joannc M, Olson William Stone, Plant Manager

IEPA Emerald Performance Materials, L1.C
1021 North Grand Avenue East 1550 County Road 1450 N

P.O. Box 19276 Henry, IL 61527

Springlield, IL 62794-9276
Joanne.Olson(@illinois.gov

Carol Webb Kellie Staab, HSE Manager

Hearing Officer Emerald Performance Materials, LLC
llinois Pollution Control Board 1550 County Road 1450 N

1021 North Grand Avenue East Henry, 11, 61527

P.O. Box 19274
Springficld, 1. 62794-9274
Carol. Webb@illinois.gov

Brenda Abke

Emerald Performance Materials, LLC
1550 County Road 1450 N

Henry, IL 61527
Brenda.Abkc@EmecraldMatcrials.com

(oo Mol

Roy M. Harsch

Drinker Biddle & Reath LLP
191 N. Wacker, Suite 3600
Chicago, Illinois 60606
(312) 569-1441
Roy.Harschi@dbr.com
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501 Great Circle Road, Suite 150
Nashville, Tennessee 37228

T: 615-255-2288
F: 615-266-8332

July 8, 2013

Brown .o . Privileged and Confidential-Attorney Work Product

Caldwell

Mr. Roy M. Harsch, Esq.

Drinker, Biddle & Reath LLP

191 North Wacker, Suite 3700

Chicago, IL 606-1698 140975

Subject: Ammonia-Nitrogen Treatment Alternatives For Emerald Performance
Materials, LLC-Henry, IL Plant

Dear Mr. Harsch:

In November 2004, the lllinois Pollution Control Board {(PCB) adopted an Opinion and
Order in AS 02-5 that granted Noveon an adjusted standard from the ammonia water
quality standard and established a daily maximum effluent limitation of 155 milligrams
per liter (mg/L) that was contingent upon several conditions. Subsequently, Emerald
Performance Materials LLC (Emerald} purchased the Henry Plant from Noveon and
continues to operate it pursuant to a National Pollutant Discharge Elimination System
(NPDES) Permit which incorporates the conditions imposed in the PCB Order.

One of these conditions was that Emerald continue 1o investigate production metheds
and technologies that contribute less ammonia to Emerald’s discharge into the lllinois
River. Where practical, Emerald must substitute current methods or technologies with
new ones so long as the substitution generates less ammonia in Emerald's discharge. It
should be noted that most of the effluent ammonia discharged originates as influent
organic nitrogen that is bio-hydrolyzed to ammenia during the treatment provided in the
onsite wastewater treatment facility (WWTF). Organic nitrogen compounds serve as
building blocks for Emerald products and therefore are used throughout the production
processes, Consequently, this evaluation focused on both influent Total Kjeldah!
Nitrogen (TKN) and ammonia leadings.

Brown and Caldwell (BC) was involved in the effort to obtain the relief in AS 02-5. The
existing chemical processes at the Henry Plant and their associated waste streams were
evaluated. After this evaluation, it was determined that there were nc economically
feasible treatment alternatives that would reliably reduce the effluent ammeoenia-nitrogen
{NHz-N) concentrations to compiy with the effluent limitations set forth by the PCB. BC
previcusly prepared a report which was used as an exhibit in AS 02-5 and testified in
support of the requested relief. The PCB accepted in large part the results of the work
as the basis for the relief it granted. The purpose of this letter is to revisit this
determination and see what (if any) changes have occurred since 2004.

Reductions in Influent and Effluent NH3-N Loads

A compariscn of the influent and effluent NHs-N loadings from 2002 and 2011 are
presented in Tables 1 and 2. Minimal sampling of the influent {3 samples) indicates
that the influent nitrogen loading may have increased. Furthermore, the very limited

e S R sl
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data indicate that the influent TKN loading may have shifted from the PC Tank to the
PVC Tank discharge. This influent data for TKN and NHs-N are likely not representative
as they stand in contrast to the much more extensive influent chemical oxygen demand
(COD) and effluent NHz-N data available. Extensive sampling (5 or more days per week)
indicates that the influent COD lcads summarized in Table 1 have decreased by

38 percent and effluent NHa-N loads summarized in Table 2 have decreased by

48 percent. These decreases are principally due to lower COD and TKN loads being
discharged through the PC Tank to the influent to the WWTF. This reduction has been
attributed to the shutdown of X70 and Geltrol, much lower production of OBTS

(2 months every 3 months versus weekly before), much lower production of C-18

{2 weeks every quarter versus monthly before), and improved recovery in the tertiary
butyl amine (TBA) column. This producticn decrease and other proeduction related
matters are illustrated in Table 3 for the period of 2002 through 2011.

Emerald is in the process of regaining total production levels previously observed in
2004. As production increases, the effluent flow rate, NH3-N load, and effluent NHa-N
concentration are expected 10 increase. The extent of this increase will depend on
product mix, which is dictated by unpredictable market conditions. The quantity of
effluent NHs-N discharged as a function of annual production has varied by 38 percent.
Any observed reductions in effluent flow rate and NH3-N load between 2002 and early
2011 will not be realized as production increases. Consequently, the wasteload
estimates and treatment cost estimates presented herein are only applicable for the
production levels and product mix present during fate 2010 and early 2011. Emerald
will need to retain the current effluent NHs-N allocation to allow the plant to comply with
effluent fimitations while seeking to restore production capacity.

Tahle 1. Influent Wasteloads Used in Reveloping Treatment Alteratives

Holding

Parameter PYC Tank PC Tank C-18Tank Pond,/Well No. 3 Total
Flow Rate, gpm
2002 Average 401 107 8 48 560
2002 Peak 499 150 15 106 769
20113 Average 345 72 3 118 538
20112 Peak 400 94 3 154 652
SCOD, Iba/day
2002 Average 2650 8280 1320 50 12300
2002 Peak 4330 10840 2940 50 18160
2011 Average 2514 4396 776 Not Analyzed 7685
2011 Peak 6532 7711 1268 Not Analyzed 15500
Estimated BOD, Ihs/da;
2002 Average 795 2485 395 15 3690
2002 Peak 1300 3250 880 15 5445
Prvgily fitses vl Caudattr e Aster CUR Y SIS TN T
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Table 1. Influent Wasteloads Used in Developing Treatment Alternatives

Holding

Parameter _ PVC Tank PCTank C-18Tank Pond,/Well No. 3 Total
2011 Average 7542 13192 2330 Not Analyzed 2305
2011 Peak | 19602 23134 377 : Not Analyzed 4650
TKN, Ibs/day [ _ _
2002 Averags 459 494 _ 82 3 1038
2002 Peak 540 | 693 198 7 1538
2011 Average 1091 287 63 3 1443_
2011 Peak 1296 612 74 5 1987
NHa-IIIbs/ day
2002 Average 295 62 27 1 385
2002 Peak 411 87 86 | 3 567
2011 Average 2350 8 21¢ 1c 265
2011 Peak 4690 g 250 2c 504

2 For period of March 2010 to February 2011 for flow and COD data. THN and NH3-N data were gathered during a 3-day
period of fune 29 through fuly 1, 2011,

sYalues estimated based on prior BOO/C00 ratio of 0.3,

¢ ¥alue estimatad for C-18 based upon previous N -N/TKN ratio. Value estimated for PVC Tank by calcuwlation using
available PYC Hift station and side slream data.

Table 2. Effluent Wasteloads
Used in Developing Treatment Alternatives

Parameter Effluent Value
Flow Rats, gpm

2002 Average | 560
2002 Peak 769
2011- a;\:erage 538
20112Peak 652
NH3-N, Ibs/day

2002 Average 909
2002 Peak 1408
2011 Average 473
2011 Peak 940

2 For period of March 2010 to February 201 1.
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Table 3. Production and Effluent Quality (2002 through 2011)

Year mg’;‘gt‘es Finished P:;’;i'ct NHs-N Flow  NH3-N Flow
{mm Ibs) {mm Ibs) {mmibs) {(mmlks) (MG) p{r]ubd/t:tc):t) {gal/1b product}
2002 11.9 23.1 350 | 0267 276 0.0076 79
2003 11.0 229 339 0192 274 0.0057 f 8.1
2004 14.0 26.9 409 l 0.286 315 0.0070 7.7
2006 8.9 20,8 207 0224 ’ 332 0.0075 ! 112
2007 117 24,8 365 | 0231 320 0.0063 8.8
2008 | 113 22,6 339 0185 328 0.0055 9,7
2009 | 82 om0 202 | 0.146 314 00072 155
2010 ] 9.4 192 28.6 ‘ 0173 285 00063 | 10.0
2011 l 8.9 186 | 215 [ 0206 . 289 0.0075 105

Changes in WWTF Operations

The WWTF has made the following changes since 2002.

1. Implemented carben dioxide (COz2) addition plus 400 gallons per day (gpd) of
98 percent sulfuric acid t0 PC Tank versus prior use of acid only.

2. Synthetic flocculent addition only in primary treatment versus prior ferric chloride and
anionic flocculent additions.

3. Synthetic flocculent and synthetic coagulant additions in secondary treatment versus
prior alum and anionic flocculent additions.

4. Operation of West and North biotreaters now, versus prior operation of East and
Center biotreaters also {1.3 million gallons velume versus 1.9 million gallons of prior
biotreater volume).

These changes appear not to have caused any appreciable change in effluent quality
based on the average effluent biochemical oxygen demand (BOD) and COD remaining at
approximately 8 mg/L and 370 mg/L, respectively, from 2002 through 2011. Recent
sampling indicates that the effluent NHz-N and TKN continue t¢ remain comparable
{within 10 percent of each other) indicating near complete hydrolysis of organic
nitrogen.

The WWTF still operates at conditions that would promote biological nitrification {(Mean
Cell Residence Time greater than 30 days, mixed liguor temperatures and dissclved
oxygen (DO) concentrations of 80 to 96 degrees Fahrenbeit and 1.5 to 4.5 mg/L DO,
respectively, effluent alkalinity of greater than 150 mg/L, and effluent
orthophosphate-phosphorus concentrations of greater than 0.5 mg/L). The lack of
nitrification continues to be due to bio-inhibition tc nitrifying bacteria as discussed in
Attachment A. This inhibition prevents nitrification of the primary clarifier effluent even
after 16-fold dilution with “inhibition free water”. This inhibition would also require the
secondary clarifier effluent to be diluted 5-fold to promote inhibition free nitrification.
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This finding of significant nitrification inhibition is consistent with our prior evaluations,
This inhibition has been largely attributed to the presence of mercaptobenzothiazole in
the wastewater. This compound is the building block for the products made at the
Emerald plant and has a published nitrification threshold of less than 3 mg/LL. The
presence of this inhibitor and the complex nature of the Henry Plant influent wastewater
render nitrification alternatives for effluent NH3-N control at the Henry Plant not reliable.

Previously Considered Treatment Alternatives

Numerous treatment alternatives were previously considered for reduction of effluent
NHs-N2. All but three of these alternatives were reconsidered. Nitrification alternatives
were not reconsidered due to their prior poor economic viability and the continued
presence of significant nitrification inhibition, which made these treatment alternatives
of questionable reliability. The reconsidered alternatives are listed below, illustrated in
Attachment B, redefined in terms of impact and costs in Attachment C, and discussed in
terms of reliability in Attachment D.

+ Alkaline air stripping of PC Tank contents with off-gas collection and treatment (prior
Treatment Alternative No. 1 or No. 1)

+ Alkaline air stripping of PVC Tank contents {No. 2)

« Alkaline air stripping of secondary clarifier effluent (No. 3)

+ Struvite (NHaMgP0Qa4- 6H20) precipitation from combined influent {No. 4)
» Breakpoint chlorination of secondary clarifier effluent {Na. b)

» lon exchange treatment of final effluent (No. 8)

+ Ozonation of final effluent (No. 9)

Costs that had been developed in the prior document were scaled by a series of factors
to produce equivalent costs for 2011. Emerald provided current costs for labor,
electricity, sodium hydroxide, sulfuric acid, and phosphoric acid. Costs for magnesium
hydroxide, hydrochloric agid, and chlorine gas were obtained from Brenntag, a national
chemical supplier. Acost for resin was obtained from Dow Chemical. The cost of
natural gas was taken from an industry average. All remaining costs were updated for
inflation using Engineering News Record (ENR) Construction Indices.

After making adjustments for 2011, quantities were scaled based upon loading. All
capital costs, equipment costs, and power requirements were updated using the Rule of
Six-Tenths? and the loading corresponding to the alternative. Chemical and resin costs
werg assumed 1o be directly proportional to the corresponding loading. Each item was
then scaled using a ratio of the loadings from 2011 and 2002. Table 4 below indicates
the loading corresponding to each alternative.

1 Journal of Water Pollution Control Federation, Yolume 48, 1976 by M.R. Hockenbury and C.P.L.
Grady.

2 Ammonia-Nitrogen Treatment Alternatives Support Exhibit developed by Brown and Caldwell on
May 17, 2002 and held by lllinois Pollution Control Board.

3 “Six-tenths Factor Applies to Complete Plant Costs”, C.H. Chilton, Chemical Engineering, Yolume
57, No. 4, page 112, 1959.

3 atli Arte i el A Prednnd
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Table 4. Loading Scales for Treatment Altematives

Alternative Nu rljl_ber _ Leading Used for Scaling
1 PC Tank Flow Rate
PYC Tank Flow Rate
Etfluent Flow Rate
Influent NH3-N

Effiuent Flow Rate, Effluent NHa-N

2
3
4
2 Effluent NH3-N
8
9 Efflluent TKN

For alternatives involving stripping (Nos. 1, 2, and 3}, the loading used for scaling is flow
rate because the amount of aeration and quantity of chemicals are both directly
proportional to the volume of water treated. For struvite precipitation (No. 4), the
loading used for scaling is influent NHz-N because NHs-N is precipitated frcm the
influent as struvite. For breakpoint chlorination {No. 5), the loading used for scaling is
effluent NH3-N because NHa-N is removed as nitrogen gas after reacting with chiorine.
For ion exchange (No. 8}, the loading used for scaling is hased upon both effluent flow
and effluent NHz-N. lon exchange scales with flow because it is based upon the voiume
of water treated. However, the quantity of hydrochloric acid used for regeneration of the
resin scales with effluent NH3-N. Finally, ozonation {(No. 9} scales with effluent TKN
because both NHs-N and organic nitrcgen are oxidized by ozone.

A summary of conceptual level comparative capital costs for each of these alternatives
is provided in Table 5. The total costs presented in this table are considered accurate to
within +50 percent.

R e T W PR P T TR o B TP [T T W
na Ve k] Ik S
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Tahle 5. Capital Cost Estimatas For Treatment Alternatives

Upgrade Cost in Millions of Dollars for Treatmend Alternative Number

Cost Components i
1 2 3 | 4 5 8 9

Pretreatment 0.71 0.13 - : 0.06 - - -
Primary Treatment - - == - L -
Secondary Treatment - - - - - - -
Terliary Treatment N - - 57 | = 0.70 0.77 6.35
Sub-total 0.71 0.13 8.7 | 0.06 | 0.70 0.77 6.35
Site work/ Interface Piping 0.11 0.01 ‘ 0.43 0.0t | 0.10 . 0.12 0.28
Electrical/ Instrumentation 0.27 0.20 0.54 0.18 I 0.24 0.32 0.69
Contractor Indirects (8%) 0.06 0.01 0.45 0.00 | 0.06 0.06 0.51
Engin./Constr. Mgmt {18%} 0.13 002 . 102 0.01 0.13 i 0.14 11
Performance Bends (1%) 0.007 0.001 0.057 0.001 0.007 0.008 0.063
Sub-total 1.3 0.37 8.2 0.26 1.2 1.4 9.0
Contingency {15%) 0.19 0.08 1.2 0.04 0.19 021 1.4
Tolal Installed Cost _ 1.5 0.43 84 0.30 i 1.4 1.6 10.4

A summary of conceptual level operations and maintenance costs for each of these
alternatives is provided in Table 6, The total costs presented in this table are
considered accurate to within 50 percent.

Dot adralnl attee ey Al o W e Pl
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Table 8. Annual Operating and Maintenance Cost Estimates for Treatment Altematives

Annual 0/M Costs in Thousands of Dollars for Treatment Alternative Number

Cost Compenents

1 2 3 4 ,|__ 5 8 9
Labor ($40/hr) 32 32 60 8.0 60 60 a0
Electrical {$0.039/kWh) 33 18 136 0.2 2 G 886
Natural Gas ($0.06/therm) 12 0.0 0.0 0.0 0.0 0.0 0.0
Chemicals (Plant Costs) 393 3,259 1,428 1,294 1 460 308 471
?:;;’;‘5‘*3/'%‘;’3““*"‘ 0.0 0.0 0.0 0.0 0.0 2 0.0
Off-Site Disposale (11} 0.0 0.0 0.0 0.0 36 0.0
Mairl‘inance Materialsh 18 2.5 142 0.8 18 19 159
Sub-total 488 3,311 1,766 1,303 1,539 733 1,545
Contingency (10%) 48.8 331 177 130 154 73 155
Tatal Annual 536 3,643 1942 1,433 1,692 806 1,699

2 Cost of disposing spent regenerant contalning 29,7 percent by weight NH1Cl (8 percent N) assumed lo be $0.14/galton.
Does not include costs of excess sludge disposal from Alternative No. 4.

s Based on 5 percent equipment costs.

A comparison of alternatives with respect to total annual costs and ammonia removal is
provided in Table 7.

Tahle 7. Comparison of Total Annual Costs and Ammonia Removal for Treatment Alternatives

Total Annual Costs in Thousands of Dollars

Components

1 2 3 4 5 8 9
NHa-N Removal, Ibs/day 7 212 449 88 464 464 464
NH3-N Removal, % 2 A 45 B! 95 | 19 98 98 98
Total Annual Cosls
Capilal * - 177 52 1131 36 | 171 196 1248
o/me |_403 476 2227 | 1643 1940 924 1948
Tatal ] 580 | 4228 3357 1678 2111 1121 3196
Total, $/1b NH3-N removed 227 55 20 52 I 12 68 19

4 Based on a 10year perfod, 3.5 percent annual interest and no salvage value,
v Based on 10 year period and 3.0 percent inflation rate.

The minimum tota! annual cost for a 98 percent reduction in effluent NH3-N is
$1,121,000 per year at $6.60/1b NHa-N removed provided under Alternative 8. If

25 percent reduction were provided under Alternative 8, the total annual cost would be
$343,000 per year at a cost of $8,10/Ib NH:-N as described in Attachment C.

Froa gl " Astrirn o
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New Treatment Technologies

Since 2004, several new treatment technologies have become demonstrated, which
could provide effluent NHz-N reduction at the Henry Plant. However, none of these
technologies are as economically viable as the ones discussed above.

CASTion Ammonia Recovery Process (ARP)

This process removes ammgenia by combining stripping with ion exchange. The waste
stream is first conditioned to volatilize ammonia for capture by vacuum distillation.
Subsequently, the waste stream is exposed to an ion exchange resin. This process is
more costly to build and operate than the separate alkaline air stripping and ion
exchange alternatives considered above.

Ostara Peatrl

The Ostara Pearl process recovers nutrients from wastewater, including phosphorus and
nitrogen containing compounds, and, subsequently, combkines these nutrients with
magnesium hydroxide to precipitate struvite. Ostara Pearl is simply struvite precipitation
that has been considered above, but under a proprietary name.

Liqui-Cel Membrane

The Liqui-Cel Membrane uses a membrane module to separate ammonia from a waste
stream. The ammonia is then converted toc ammonium salt. Since stripping is part of
the process, the Ligui-Cel Membrane similarly requires a pH of greater than 10. As
previously determined with alkaline air stripping, pH control would be required to elevate
pH for stripping and lower pH for effluent discharge. Additionally, the Liqui-Cel
Membrane requires a temperature of 40 to 55 degrees Celsius. The power
requirements to heat the waste stream would be expensive. The overall costs and
impact would not be as viable as alkaline air stripping alternatives considered above,

Anammox

Anammox is a biological process that removes ammonia through anaerobic biological
treatment. These systems are more subject to process upsets than aerobic biological
nitrification that was discounted at the Henry Plant due tc the presence of known
bio-inhibitors and the complexity of site-wide wastewaters.

Anodic Oxidation

Anodic oxidation is capable of removing ammonia from waste streams by
electrochemical oxidation. By applying a current to the wastewater, ammonia is
removed by deposition ¢n the anode. In erder to achieve anodic oxidation at the
Emerald facility, the power cost alone would be at least $5 million annually. In addition,
significant capital would be required to outfit the facility for this process. Finally, this
process has only been proven to remove ammonia at the bench-scale; ne full-scale
facility currently exists.

Please call me at 615-250-1220 to discuss this report at your convenience.
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Very truly yours,

Brown and Caldwell

9. ‘mem,.ﬂfﬂ_ﬁm

T. Houston Flippin, P.E., BCEE
Industrial Wastewater Process Leader

MEM:ter

Attachments (4)

1. Afttachment A: Nitrification Testing

2. Attachment B: Alternative Process Flow Schematics

3. Attachment C: Cost Analysis for Treatment Alternatives
4, Attachment B: Reliability Comparison

Limitations:

This document was prepared solely for Emerald Performance Materials in accordance with professional standards at the
time the services were performed and in accordance with the contract between Emerald Performance Materals and
Brown and Caldwell on Aprif 5, 2011, This document is governed fy the specific scope of work authorized by Emerald
Performance Materials; it is not intended to be relied upon by any other party except for regufatory suthorities
conmtemplated by the scope of work. We have relied on information or instructions provided by Emerald Performance
Materfals and other parties and, unless olfrerwise expressly indicated, have made no independent investigation as to the
validity, completeness, Or accuracy of such thformation,
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Brown .«

Caldwell

501 Great Circle Road Suite 160
Nashville, Tennessee 37228
Tel: 815-255-2288

Fax: 615-256-8332

Prepared for: Emerald Performance Materials
Project Title:  Renewal of Adjustment Standard
Project No: 140975

Technical Memorandum

Subject; Nitrification Testing

Date: July 7, 2011

To: Mike Strabley, HSE Manager

From: T.Houston Flippin, P.E., BCEE

Copy to: Steve McGuire, P.E.

Prepared by: MI CL‘Q‘?Q }{etred?.

Michael Mecredy, Project Engineer

Reviewed by: 57‘1{%/{/ %

Steve McGuire, Project Manager

Reviewed by: 9, Houste. gl?'ff""

Technical Memorandum

Privileged and Confidential-Attorney/Client Work Product

T. Houston Flippin, P.E., BCEE, Industrial Wastewater Process Leader

Limitations:

This is a draft memorandum and is not intended to be a final representation of the work done or recommendations made by Brown and Caldwell. it

shoutd not be refied upan; conswit the final report.

This document was prepared sotely for Emerald Performance Materials in accordance with professional standards at the time the services were
performed and in accordance with the contract between Emerald Performance Materials and Brown and Caldwell. This document is gaverned by the
specific scope of work authorized by Emerald Performance Malerfals; It is not inlended to be relied upon by any olther party except for regulatory
guthorities contemplated by the scope of work, We have refled on imformation or Instructions provided by Emerald Performarnce Materials and other
parties and, unfess otherwise expressly indicated, have made no independent investigation as to the validity, completeness, or accuracy of such

information.
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Brown ..o

Caldwell Technical Memorandum

Section 1introduction
1.1 Background

The combined wastewater generated at the Emerald Performance Materials- Henry Plant has historically
contained high concentrations of Total Kjeldahl Nitrogen (TKN) and ammeonia-nitrogen (NHz-Nj, as well as a
known nitrification-inhibiting compound, mercaptobenzothiazole (MBT). This known inhibitor is the
compound that serves as the foundational building block of essentially all products at the Henry Plant.
Several bench-scale tests have previously been performed to evaluate the viability of nitrification of both the
principal wastewaters (PVC Tank and PC Tank discharges) that comprise the primary clarifier influent and
the secondary clarifier effluent. On all previous occasions, nitrification has been inhibited, despite sufficient
nutrients, and carefully controlled pH, alkalinity, orthophosphate-phosphorus (PQs-P} and dissolved oxygen
{DQ) concentrations.

Emerald personnel collected the following samples on May 30, 2011.
+ One-gallon sample of Return Activated Sludge (RAS)

»  One-gatlon sample of Primary Effluent

» One-gallon sample of Secondary Effluent

+ One-gallon sample of PC Tank

All samples, except RAS, were Kept under refrigeration until treatability testing was performed. The RAS was
mixed and aerated until testing, and deicnized water was added, as necessary, to maintain volume.

1.2 Scope of Work

in order to determine the extent to which the wastewaters are inhibitory to nitrification, three Fed Batch
Reactor (FBR) tests were performed. Table 1 below provides the general setup for the three tests.

Table 1. Testing Set-up

Test Type Blomass ! Wastewater
Tesi 1 | FER Nilrlfigrs 2 | Tap Water wilh NH4Cl
Test2 _ FBR . Nitrifiers e | Secondary Effluent
Test:-l_ FBR R_AS a +_P_l itrifiers = | MPrimary Effluent )

* Washed with Tota! Dissolved Solids (TS -adiusted tap water to remmove any soluble inhibitory compounds,

The first test was a control containing pure culture nitrifiers designed to cobtain an uninhibited nitrification
rate. The second test investigated the.extent to which the secondary effluent is inhibitory to nitrification.
The third test evaluated the extent to which the primary effluent is inhibitory to nitrification.

Section 2Results

2.1 Characterization

The samples provided by Emerald Performance Materials were characterized and the results are shown
below in Table 2.
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Nitrification Testing

Table 2, ch;r_act'er'_ itlon of Samples

Primary Clarifier Secondary Clarifier

Baramefer Effluent Effluent

TCOD, mg/L 1,663 350
FCOD, mg/L i 1260 ot Analyzed
185, mg/L _ 155 14
VS8, me/L 137 8
NHa-N, mg/L _ 49 113
P0O4-P, mg/L o] | 0
Alkalinlty, mg/L as CaC0O3 1,000 _ 500

A comparison of the NH3-N réesults indicates that significant quantity of organic nitrogen is converted to
NHz-N at the Henry Plant, which has always been the case. The effluent alkalinity is sufficient to support
nitrification and absent inhibition, with an effluent alkalinity much greater than 150 mg/L. The primary and
secondary clarifier effluents contained inadequate POs-P to support unhindered biological treatment on
May 30, 2011. Samples were supplemented with phosphorus prior to testing. There was a higher nitrogen
loading in the secondary effluent.

2.2 Fed Batch Reactor (FBR) Testing

During a FBR test, a wastewater is fed to a batch reactor with a fixed biomass population. This configuration
allows for the fraction of wastewater in the beaker to increase over time. Thus, the nitrification rate as well
as the fraction of wastewater inhibitory to the hiomass can be ascertained from the results.

Alkalinity was added., as necessary, 1¢ the wastewaters as sodium bicarbonate (NaHCOa) to provide
sufficient alkalinity for complete nitrification. Dipotassium phosphate (K2HP0O4) was added to provide a total
phosphorus concentration of 30 mg/L. The pH in all tests was maintained between 7.0 and 8.5. The DO
was maintained above 2.0 mg/L.

The average nitrification rate chserved for the control reactor was 0.61 mg N removed per mg volatile
suspended solid (VSS} nitrifier per day (mg/mg-day). A nitrification rate in the range of 0.6 mg/mg-day to 1.0
mg/mg-day is typically observed when nitrifying bacteria are uninhihited. Figure A-1 below illustrates the
control nitrification rate during the course of the test.

Brown«~oCaldwell 2
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Nitrification Testing

0.90
0.80 = =

0.70 - : =

0.60

0.50 W 13 Minutes
m 25 Minutes

0.40 42 Minutes
w70 Minutes

Nitrification Rate {mg/mg VSSN-day}

0.10

0.00 -
Test Time

Figure A-1: Control Nitrification Rate as a Function of Time

In contrast, the nitrification rate for the secondary effluent test peaked at 0.46 mg/mg-day at 21 percent
secondary clarifier effluent contribution by volume. At 0.46 mg/mg-day, the test may have already been
exhibiting inhibition. The nitrification rate dropped during the remainder of the test and reached C
mg/mg-day by the end of the test when the secondary clarifier effluent contribution reached 95 percent by
volume contribution. Figure A-2 below illustrates the nitrification rates during the course of the test.

=nCaldwell ’
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Nitrification Testing
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Figure A-2: Nitriflcation Rate as a Function of Secondary Effiuent Flow Contribution

Figure A-2 demonstrates a downward trend toward a zero nitrification rate and indicates that secondary
clarifier effluent is inhibitory to nitrification even at low wastewater contribution.

Demonstrating even higher ievels of inhibition than the secendary effluent, the primary clarifier effluent test
produced a nitrification rate of 0.006 mg/mg-day at 6 percent by volume contribution. In order to
corroborate this result, 20-fold washed RAS was combined with pure culture nitrifiers, provided NHs-N as
ammaonium chloride in the presence of excess alkalinity and phosphorus, and allowed to aerate overnight.
Even with no primary effluent, the observed nitrification rate was 0.06 mg/mg-day. Lastly, the TKN
hydrolysis to NHz-N during the primary clarifier effluent biclogical treatment test was only 34 percent versus
near complete hydrolysis typically being achieved. This may have been due to the test being conducted on a
RAS sample that was not freshly collected. Consequently, the FBR test of the primary clarifier effluent likely
exhibited stronger inhibition than weould have with a freshly collected RAS sample. The primary clarifier
effluent exhibited nitrification inhibition in testing at less than 15 percent by volume contribution versus less
than 6 percent in this test.

2.3 Summary

Based upon the performed FBR testing, both the primary and secondary clarifier effluents continue to be
significantly inhibitory to nitrification. This finding kept Brown and Caldwell from considering nitrification as a
reliable method of effluent NHs-N control in the associated report.

Brown:«Caldwel! 4
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Attachment B: Alternative Process Flow Schematics
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Attachment C: Cost Analysis for Treatment Alternatives

Privileged and Confidential-Attorney/Client Work Product
P:\Clients\Emerald Performance Materials\140975 Emerald Renewal of Adjustment Standard\Deliverables\LRO70813Har.docx



WWTF Component
Alternative No
Additional
Operations/Maintenance
Labor
Labor Hours
Annual Cost

Electrical Usage
hp
kwh
Annual Cost

Maintenance Materials
Low End Equipment Cost

Annual Cost

Chemical Costs
50% NaOH
98% H2504
75% H3PO4

62% Mg(OH)2

38% HCI
Chlorine Gas
Annual Cost

Annual Resin
Replacement
Annual Off-site Disposal
Natural Gas Cost
Annual Cost

Subtotal Annual Costs
Contingency (10%)

Total Annual O/M Costs,
$/year
Total Annual O/M Costs,

$/year
Total Annual Capital
Costs, $/year

Capital Costs

Total Annual Cost, $/year

Average NH3-N Removal,
Ib/day
Average NH3-N Removal,
%
Total, $/Ib NH3-N
Removed

Privileged and Confidential-Attorney/Client Work Product

Basis

$40/hr

$0.039/kwh

5% of
Equipment
Costs

$500/ton
$190/ton
$1,168/ton
$430/ton
$150/ton
$560/ton

$215.50/CF
$0.14/gal
$0.06/therm

10 years, 3
percent
10years, 3.5
percent

PC Tank
Stripping w/
Off-gas 2%
Removal
1

800
$32,000

128
834,694
$32,553

$359,238

$17,962

$266,350
$126,502

S0

$0

$0

S0
$392,852

$0

S0
$12,274
$12,274
$487,641
448,764
$536,405
$614,928

$176,947

$1,471,595

$791,874

1.5

309.93
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Summary of Cost Analysis for Providing Incremental Ammonia-Nitrogen Removal at the Emerald Performance Materials Facility

PC Tank PVC Tank PVC Tank Effluent Effluent Effluent
Stripping w/  Stripping w/o  Stripping w/o Effluent Effluent Stripping No  Stripping No  Stripping No Struvite Struvite
Off-gas 1% Off-gas 45%  Off-gas 22%  Strippingw/  Stripping No ~ Off-gas 75%  Off-gas 50% Off-gas 25%  Precipitation  Precipitation Effluent BP Effluent lon
Removal Removal Removal Off-gas Off-gas Removal Removal Removal 19% Removal 9% Removal Chlorination Exchange
1 2 2 3 3 3 3 3 4 4 5 8
800 800 800 1500 1300 1300 1000 1000 200 200 1500 1500
$32,000 $32,000 $32,000 $60,000 $52,000 $52,000 $40,000 $40,000 58,000 $8,000 $60,000 $60,000
128 69 69 532 493 439 293 293 1 1 7 24
834,694 447,826 447,826 3,476,930 3,221,743 2,870,860 1,913,907 1,913,907 5,223 5,223 44,159 159,492
$32,553 $17,465 $17,465 $135,600 $125,648 $111,964 $74,642 $74,642 $204 $204 $1,722 $6,220
$359,238 $50,462 $50,462 $2,838,660 $1,703,196 $1,366,223 $851,598 $510,959 $16,552 $16,552 $349,871 $382,801
$17,962 $2,523 $2,523 $141,933 $85,160 $68,311 $42,580 $25,548 $828 $828 $17,494 $19,140
$152,200 $3,173,310 51,813,320 $868,646 $868,646 $868,646 $434,323 $217,161 S0 S0 $1,035,870 $259,915
$72,295 $86,133 $49,224 $559,512 $475,585 $475,585 $279,756 $139,878 S0 S0 S0 S0
$0 $0 $0 $0 $0 $0 $0 $0 $977,121 $977,121 $0 $0
$0 $0 $0 S0 ) S0 S0 $0 $316,430 $158,215 $0 $0
$0 S0 $0 $0 $0 $0 ) S0 $0 S0 S0 $49,012
50 $0 $0 $0 $0 50 $0 $0 $0 $0 $423,581 S0
$224,495 $3,259,443 $1,862,544 51,428,157 $1,344,231 $1,344,231 $714,079 $357,039 $1,293,551 $1,135,336 $1,459,451 $308,927
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $302,080
¢ 30 SO S0 S0 S0 S0 S0 S0 S0 S0 $36,445
$12,274 S0 S0 S0 S0 S0 S0 S0 S0 S0 S0 S0
512,274 S0 S0 S0 S0 S0 S0 S0 S0 $0 S0 $338,525
$319,284 $3,311,431 $1,914,532 $1,765,691 $1,607,039 $1,576,505 $871,301 $497,230 $1,302,582 $1,144,367 $1,538,667 $732,813
$31,928 $331,143 $191,453 $176,569 $160,704 $157,651 $87,130 $49,723 $130,258 $114,437 $153,867 $73,281
$351,212 $3,642,574 $2,105,986 $1,942,260 $1,767,742 $1,734,156 $958,431 $546,953 $1,432,840 $1,258,804 $1,692,533 $806,094

$402,625 54,175,803 $2,414,277 $2,226,583 $2,026,519 $1,988,015 $1,098,734 $627,020 $1,642,591 $1,443,078 $1,940,300 $924,097
$176,947 $51,810 $51,810 $1,130,731 $507,344 $422,980 $275,292 $172,916 $35,629 535,629 $170,618 $196,429

$1,471,595 $430,881 $430,881 $9,403,844 $4,219,377 $3,517,761 $2,289,492 $1,438,071 $296,315 $296,315 $1,418,961 51,633,625

$579,572 $4,227,613 $2,466,086 $3,357,314 $2,533,862 $2,410,996 $1,374,025 $799,936 $1,678,220 $1,478,707 $2,110,918 $1,120,526

7 212 106 449 449 337 225 112 88 102 464 464
15 44.8 22.4 95.0 95.0 713 47.5 23.8 18.6 215 98.0 98.0
226.84 54.63 63.74 20.47 15.45 19.60 16.76 19.51 52.25 39.79 12.48 6.62

P:\Clients\Emerald Performance Materials\140975 Emerald Renewal of Adjustment Standard\Deliverahles\Components\Attachment C NH3 CostsRev.xlsx

Effluent lon Effluent lon
Removal Removal
8 8
1500 1500
$60,000 $60,000
18 12
119,619 79,746
$4,665 $3,110
$306,241 $229,681
$15,312 $11,484
$194,937 $129,957
1] S0
S0 S0
$0 $0
$36,759 $24,506
S0 S0
$231,696 $154,463
$226,561 $151,040
$27,333 $18,222
S0 SO
$253,894 $169,262
$565,567 $398,318
$56,557 $39,832
$622,124 $438,150
$713,195 $502,290
$122,894 $88,380
$1,022,064 $735,022
$836,090 $590,670
348 232
73.5 49.0
6.59 6.98

Effluent lon
Exchange 75% Exchange 50% Exchange 25%

Removal
8

1500
$60,000

6
35,873
51,555

$114,840

$5,742

$64,978
$0
S0
S0

$12,253
$0

$77,231

$75,520
$9,111
$0
$84,631
$229,160
$22,916
$252,076
$288,976

553,866

$447,982

$342,842

116
24.5

8.11

Ozonation
9

750
$30,000

3,475
22,709,729
$885,679

$3,173,151

$158,658

$470,529
$0
]
$0
S0
30
$470,529

S0

$0

S0

S0
$1,544,866

$154,487

$1,699,353
$1,948,117

$1,248,031

$10,379,378

$3,196,148

164
98.0

18.89

Pagelof1



Electronic Filing - Received, Clerk's Office : 06/20/2014

Attachment D: Reliability Comparison
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Comparison of Projected Removals and Reliability of Effluent NHz-N Removal Processes
for the Emerald Performance Materials Wastewater Treatment Facility

Process

Effluent NHz-N Removal

(Average %)

Reliability
Rating?

Comments

PC Tank Stripping with 30
Off-gas Control

PVC Tank Stripping without 74
Off-gas Control

Effluent Stripping with 95
Off-gas Control

Effluent Stripping without 95
Off-gas Control

Struvite Precipitation 34

8

Involves adding caustic, surface aerator, oversized withdrawal fan, off-gas
collection, and thermal oxidation of off-gas. Acid addition in primary system will
be required to lower pH to 9.0 s.u. Off-gas collection and treatment are needed
for VOC control. Performance will vary as volatile amine content varies in
wastewater. Average removals of O 1o 30 percent could be achieved by varying
the size of the surface aerator placed in the tank. Will increase effluent TDS.

Involves adding caustic and surface aerator to PVC tank contents. Acid addition
in primary system will be required to lower pH to 9.0 s.u. Simple to operate.
Strong foaming potential in PVC Tank, which would reduce effectiveness.
Performance will vary based on production discharges of NHz-N and volatile
amines and NH3-N returned in sludge dewatering filtrate and tertiary fiiter
backwash. Removals of 0 to 74 percent could be achieved by varying the size
of the surface aerator placed in the tank. Will increase effluent TDS.

Involves pumping sand filter effluent through two packed towers in series.
Caustic is added to increase pH to 11.5 s.u. and acid is added to lower the
treated effluent pH to 8 s.u. Off-gas is directed to an acid scrubber for recovery
of (NH1)2504. Scrubber discharge would be disposed off-site. Complex to
operate. Equipment must be housed in heated building t¢ prevent freezing.
Fouling of tower media with precipitants is anticipated. Removals of 75 to 95
percent would be achieved by treating the whole effluent through different sized
columns. Removals of 25 to 75 percent would be achieved by treating only a
portion of the final effluent. Will increase effiuent TDS.

Same as above but without off-gas collection and treatment. NHa-N would be
discharged to atmosphere. Will increase effluent TDS.

Involves feeding magnesium hydroxide and phosphoric acid to existing primary
treatment system. Simple tc operate; however, the precipitant is prone to foul
pumps and piping. Removal could be varied between 22 and 34 percent
depending upon the quantity of magnesium hydroxide added. Performance will
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Effluent Breakpoint
Chlarinaticn

Effluent lon Exchange

Effluent Ozonation

98 9
98 6
98 8

vary strictly as a function of influent NHs-N load. Will increase effluent TDS.

Involves routing secondary clarifier effluent through chlorination step prior to
tertiary filtration. Caustic is fed to maintain pH control. Reliable process.
Creates safety concerns and may form chlorinated organics. Very complex
system requiring active monitoring and safety controls. Will increase effluent
TDS.

Involves pumping sand filter effluent through two resin columns in series.
Caustic is added to neutralize effiuent from strong acid resin treatment. Resins
would be regenerated daily using acid, and spent regenerant {high cation
content NH4CL solution) would be disposed off-site. Complex to operate.
Equipment must be housed in heated building to prevent freezing. Fouling of
media with precipitants and biomass is anticipated. Removals of 25t0 75
percent would be achieved by treating only a portion of the whole effluent.
Should have little net effect on effluent TDS. '

Involves routing secondary clarifier effluent through ozonation step prior to
tertiary fittration. Caustic is fed to maintain pH control. Very complex system
requiring active monitoring and safety controls. Will increase effluent TDS.

1 Refiability Rating based on a refative assessment of mechanical and process performance refiability to achieve the average percent removal (10 being highest
reliabifity). Reliahility means the ability of the treatment process to achieve the predicted effiuent ammonia-nitrogen (NH ;-Nj cancentrations on a routine basfs.
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November 22, 2013

Emerald Performance Materials
Atin: Kellie Staab

1550 County Road 1450 N
Henry, IL 81537

RE: Biomonitoring Results

&> MICROBAC”

COA Number: 3110636 & 3110864

Dear Ms, Staab:

Enclosed are your biomaonitoring results for Emerald Performance Materials. A summary of the findings is

prosented below.

Test Concentrations

3,125, 8.25, 12.5, 25 and 50%

Permit Limit:

Acute Toxic Unit

Sample Collection Date/Time

11/11/13 07:53 & 11/13/13 07:59

Outfall #

Outfall 001

Test Organism

Caricdaphnia dubia

Pimephales promelas

Test Typs

Acute 48-Hour Definitive

Acute 96-Hour Definitive

LC;; Result

16.49%

18.79%

If you have any comments or questions concerning the enclosed report, please do not hesitate to contact me

at 859-276-3506.

Singerely,
7&5 pod Mol

Lisa Mariin
Biology Section Supervisor

Enclosures
Emerald]d

Louisville | Lexington | Paducah | Hazard | Evansvilie

Microbac Laboratories, Inc

3323 Gilmore Industrial Blvd. | Louisville, KY 40213 | 502.962.6400 p | 502.962.6411

The data and other information contained on this, and other accomparnying documenls, raprasents anly 1he sampla(s) analyzed and i3 rendared upan the condilion Ihat it 15 nol {o ba reproduced whelly or in parl for

adyelising vr vlher purposes without wrillen approval [rem Lhe laboratory

wiww.microbac.com
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Test Type: Acute Definitive

TOXICITY TEST REPORT SHEET
COA NUMBERS: 3110636 & 3110864

1) Facility/Discharger: Emerald Performance Materlals Report Date; 11/22/13

2} Address: 1550 County Road 1450 N Henry, IL 61537
3) Permit#: 1L0001382-1

4) Receiving Stream: lllincis River

5) Facility Gontact: Kellie Staab Phone#: (309) 364-9411

6) Testing Lab Name: Microbac Laborateries, Inc. — Lexington Division

7) Lab Contact: Ms. Lisa Martin Phone #. (859) 276-3506

8) Outfall(s) Tested: Outfall 001

9) Average daily flow (MGD): 599.5

10) Test Species: #1 Ceriodaphnia dubia #2 Pimephales promeles
11) Species Age: #1 <24 hours #2 4 days

12) Organism Source: #1 [n-house culture #2 In-house culture

13) Acclimation Procedura:  #1 N/A #2 N/A

14} Test Conditions: (Static, Static-Renewal): Static, Static-Renewal

15} Dilution Water Type (synthetic, recelving stream): Receiving Water
16} Aeration? {Before/During Test): No

17) Dechlorination?: No Original Chlorine Level: 0.06 mg/L

18) Reference Toxicant Test Results:

Species Date Time Duration Toxicant Results (LCxo}
Ceriodaphnia dubia 11/04/13 11:30 48 hours NaCl 2041 mg/L
Pimepheles promelas 11/05/13 09:00 48 hours NaCl 7549 ma/L




Electronic Filing - Received, Clerk's Office : 06/20/2014

TABLE 1

ACUTE TOXICITY TEST SAMPLING DATA

Sampling Summary for Acute Toxicity Tests

Sample Colleciion
Sampling Location & Description . Weather/Receiving Stream
Beginning Ending Conditions
MM/DD/Time MM/DD/Time
Final Effluent: NA 1MM1H307:63
Outfall: Cutfall 001 -NR
Type {Grab/Composite): Composite Temp. =
Volume Collected: 1 gallon
Upstream Station: N/A Receiving stream conditions:
Waterbody: lllinois River 11114/13 07.26 .
Station No.: N/A Flow: NR
Type (Grab/Composite). Grab Height: NR
Volume Collected: 2 gallons
Turbidity: NR
Additional Stations (If needed): N/A N/A N/A
Waterbody; N/A
Type (Grab/Composite); N/A
Volume Collected: N/A
Additional Stations (If needed): N/A N/A N/A
Waterbody: N/A
Type (Grab/Composite); NiA
Volume Collected: N/A
Waterbody: N/A NiA NiA NA
Type (Grab/Composite): N/A
Volume Collected: N/A
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TABLE 2
TOXICITY TEST CONDITIONS

Summary of Toxicity Test Conditions
Ceriodaphnia dubla Acute 48-Hour Definitive Test
Method: EPA 821-R-02-012

10,
11,

12

13.

14.
15.
16.
17.
18.

19,

Tost Species and Age:

Tast Type and Duration:

Test Dates:

Test Temperature (°C):

Light Quality:

Photoperiod:

Feeding Regime:

Size of Test Vessel:

Volume and Depth of Test Solutions:
No. of Test Organisms per Test Vessel:
No. of Test Vessels per Test Solution:

Total No. of Test Organisms per Test
Solution:

Test concentrations {as percent by volume
effluent):

Renewal of Test Solutions:

Dilution and Primary Control Water:
Secondary Control Water:

Aeration? Before/During Test
Endpoints Measured:

If secondary control water was used as a
dilutent due to toxicity in primary control

water, indicate number of consecutive tests
conducted with alternative dilutent:

Ceriodaphnia dubia; < 24 hours

Static; 48-Hour

11112113 —11{14/13

25¢1

Ambient laboratory illumination {cool white)
16 hours light, 8 hours dark

Not fed

30 mL

16 mL; 2.3 cm

5

4

20

3,125, 6.25, 12.5, 25 and 100%

Not renewed

Receiving stream water
Reconstituted water
None reguired

Death and immobility

N/A
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TABLE 3
TOXICITY TEST CONDITIONS

Summary of Toxicity Test Conditions
Pimephales promelas Acute 98-Hour Definitive Test
Method: EPA 821-R-02-012

10.
1.

12.

13.

14.
15,
18.
17.
18.

19.

Test Species and Age:

Test Typa and Duration:

Test Dates:

Test Temparature (°C):

Light Quality:

Photoperiod:

Feeding Regime;

Size of Test Vessel:

Volume and Depth of Test Solutions:
No. of Test Organisms per Test Vessel.
No. of Test Vessels per Test Solution:

Total No, of Test Organisms per Test
Solution:

Test concentrations (as percent by volume
effluant);

Renewal of Test Solutions:

Dilution and Primary Control Water:
Secondary Control Water;

Aeration? Before/During Test;
Endpoints Measured:

If secondary control water was used as
dilutent dua to toxicity in primary control

water, indicate number of consecutive tesis
conducted with alternative dilutent:

Pimephales promelas, 4 days

Static-Renewal; 98-Hour

11/12/13 - 11/16/13

25+ 1

Ambient laboratory illumination {cool white)
16 hours light, 8 hours dark

fed at 48 hours

270 mL

200 mL,; 8cm

10

2

20

3,125, 6.25, 12,5, 25 and 100%
renewed at 48 hours

Receiving stream water
Reconstituted water

None required

Death and immability

N/A
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TABLE 4

ACUTE TOXICITY TEST RESULTS

Results of a Ceriodaphnia dubla 48-Hour Static Acute Toxicity Test Conducted
111213 — 11/14/13 Using Effluent from Outfall 001

Cumulative Percent Mortality LCs Values
(Cumulative Percent Affected) *
Test Solutions
24-Hr 48-Hr 24-Hr 48-hr
Primary Control/ 0 0 <25% 16.49%
Dilution Water )] (0)
Secondary 0 0 LCx Confidence Limits
Caontrol {0 {0)
3.125% Effluent 0 0
{0) {0) Limit 24-hr 48-hr
6.25% Effluent 5 5 LL N/A 14.99
{5) (5) UL N/A 18.15
12.5% Effluent 0 5
(0) (5}
25% Effluent 100 100 LL = Lower Limit
(100) {100} UL = Upper Limit
50% Effluent 100 100
(100) {100)
Near-Field Sample N/A N/A Method(s) Used to Determine LCgp, EC5 and
(N/A) {N/A} Confidence Limit Values: Trimmed Spearman-
Karber

# Cumulative percent affected is the total percentage of test organisms observed dead, immobile, exhibiting loss of

equilibrium or other defined endpoints {specify below)
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TABLE 5
ACUTE TOXICITY TEST RESULTS

Results of a Pimephales promelas 96-Hour Static Acute Toxicity Test Conducted
11/12/13 — 11/16/13 Using Effluent from Qutfall 001

LCysp Values

Cumulative Percent Mortality
{Cumulative Percent Affected) *
Test Solutions
24-Hr | 48-Hr | 72-Hr | 96-Hr 24-Hr 48-hr 72-Hr 86-Hr
Primary Control/ g g 5 5 >100% <25% <25% 16.79%
Dilution Water [{9)] (0} {5) (5)
Secondary 0 Q 4] 0 LCsp Confidence Limits
Control () (@) {0} () (ECsp Confidence Limits}
3.125% Effluent 0 5 10 15
(0) (5) (10) (15} Limit 24-br 48-Hr 72-Hr 96-Hr
6.25% Effluent 0 0 0 10 LL N/A N/A N/A N/A
(0) (0) {0) {10} UL N/A N/A N/A N/A
12.5% Effluent 0 5 10 15
(0) (5) (10) | (15)
25% Effluent 55 100 100 100 LL = Lower Limit
(55) {100) | (10Q) | (100) UL = Upper Limt
50% Effluent 100 100 100 100
(100) | (100) | (10Q) | (100)
Near-Field Sample N/A N/A N/A N/A  § Method(s} Used to Determine LCgp, ECsy and
(N/A) | (NFAY | (N/A) | (N/A)Y | Confidence Limit Values: : Trimmed Spearman-
Karber

? Cumulative percent affected is the total percentage of test organisms observed dead, Immoabile, exhibiting loss
of equilibrium or other defined endpoints {specify below)




Electronic Filing - Received, Clerk's Office : 06/20/2014

ADDITIONAL TOXICITY TEST INFORMATION

1} Subml copies of all banch sheets and statistical caleulations/printouts cbtained during the test(s) Data must
e presented tn tabular form and must include all physical and/or chemical measurements recorded during
lhe test (e.g. temperature, conductivity, tolal residual chiorine, dissolved oxygen, stc.}. See appendix,

2) Methods/instrumentation used in chemical analysls:

Digsolved Oxygen; SM 4500 0-G Using a Bxdech Model 407510

pH: SM 4500 H+ Using a Flsher Accumst AB15.

Conductivity: SM 4500 2510 B Us'ng & Fisher Acoumet AB30.

Alkalinlty: Thrimetric Methed SM 2320A

Hardrness: SM 2340B Using an ICP Analyzer

Chlorine: Mesthod SM 4500 CL-G

EPA Acute Manual Edition and Date: EPA 821-R-02-012 6 Edition October 2002

3) Indicate below amy other relevant information that may aid in the svaluation of this report. Include any
deviations from EPA methodology that were necessary for these tests as wall as any sample manipulations

which were performed, such as aeration, dechlorinailon with sodium Lhiosulfate, efc. and the justification for
such maripulations or devlatfons. Attach addhional pages as needed. Mone performed

Rl 98- 13

Slgnatura of person filling ot form l Dl

Lisa Martin - Section Supervisor
Mame {typad or printed)
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APPENDIX

CHEMICAL ANALYSIS REPORT
ACUTE TOXICITY BENCH SHEETS
CHAIN OF CUSTODY RECORD
REFERENCE TOXICANT CONTROL CHART
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Microbac Laboratories, Inc.

A _ Member
lcro ac KENTUCKY TESTING LABGRATORY DIVISION
il il 3323 Gilmore Industriel Blvd, Louisville, KY 40213 502.962.6400 Fax: 502 962.6411 o |
Evansville 812.464.9000 | Lexington 859.276.3506 | Paducah 270.898.3637 | Hazerd 606.487.0511 )
L Chemical, Biolegical, Physical, Mclecular, and Toxicological Services
CERTIFICATE OF ANALYSIS
3110636
Emerald Performance Materials Date Reported 1172012013
Drenda Abke Date Due 1172172013
1550 County Read 1450 North Date Received 1141272013
Henry IL, 61537 Customer # E6520
Customer PO, HE-40047185-UB
WET Testing
Analysis 00C  Qualifler Resull Units Min Max Method Rpt Date Tima Tech
Limit
Semple: 01 Effluent - Composite Sampled 14/11/2013@ 7:53
Sampled By  Cusiomer
Alkalinily, Tolal as CaCO3 190 gL S 23208 50 1171872013 1805 JI.C
Chloring, Total Residual H! 0.060 mpflL Sh 4500 C1 G 4.020 1111272013 17.07 KEM
Nitrogen, Amymenia 24 mp/L SM 4300 NEH3 G 25 117192013 15:11  IL.C
Toxicity, Acute - C. dubia See TU EFA 821-R-02-012 11712/2013 10:35 KEM
Attached
Toxigity, Acute - P promelas Bee TU EPA B2L-R-02-012 LIA1202013 153 DIW
Aftached
Hardress Pkg, By JCP
Caleium 56 mp/l EPA 2007 .50 11/14/2013 12:38  EML
Mangnesiom 24 mg/L LEPA 2007 .20 11/14/2G13 12:38 EML
Hardness, Total as CaCO3 240 mpgL SM 23408 1.2 11/14/2013 1238 EML
Sample: 02  River Water Sampled WiywlIe 7126
Semplad By  Cusiomer
Alkalinity, Totel as CaRCG3 160 mpd. SM 23208 50 1171872013 [8:05 JLC
Chlorine, Total Residual 111 0.050 mpl, SM 450001 G oue 11272013 1702 KEM
Nitrogen, Ammonia <025 mpfL SW 4500 NR3 G 023 117182013 19116 JLC
Hardngss Pkg. By ICP
Calcinm 59 mglL LA 2007 4.50 11/14/2013 13:14 EML
Magnesium 24 mg/l, EPA 2007 0.20 1171472013 13:14  EML
Hardness, Total a5 CaC0O2 250 mpL SM 2340B 1.2 11714/2013 12:14  EML
Qualifier DeNnitions
HI Sample received cutside of holding time for these analytes.

The followlng analyses were not run at nt the maio Louisville Lab within the Microbac Kentucky Divislon, but at a satellite location.

Laboratory Analysis Method

Microbac Laboratories, Kentueky Testing T.aboralory, Lexington Site CHlorine, Total Residual M 4500 C1 G
Toxicity, Acute - F. promelas EPA K2]-R-02-012
Toxicity, Acute - C. dubia EPA 321-R-02-012

The data and olher Jnformation conleined on fhis, and other accompanylng documenls, reprasanls only Ihe semplefs) analysed and s rendered
upen tha condltion that il ls not to be repraduced wholly or in pan (or advarilsing or olhar purpeses wilhoul wrillen approyal Irom Ihe laboratory. Pege 10f2
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Microbac

Microbac Laboratories, Inc.

KENTUCKYTESTING LABORATORY DIVISION
3323 Gilmore Industrial Bivd, Louisville, KY 40213 5029626400 Fax: 502.962.6411
Evansville 812.464.9000 | Lexinglon 859.276,3506 | Paduceh 270.898.3637 | Hazard 606.487.0511

Member

Chemical, Biological, Physical, Molecular, and Toxicological Services

CERTIFICATE OF ANALYSIS

3110636
Emerald Performance Materials Date Reported
Brenda Abke Date Received
Date Sampled
WET Testing

THIS REPORT HAS BEEN REVIEWED AND APPROVED FOR RELEASE;

114202013
11/12/2013
11/1142013

A e Tt

LISA MARTIN , A M.

Hoharos—

DIVISION MANAGER, KENTUCKY DIVISION

As regulfatory limits change frequentiy, Microbac advises the recipient of this report to confirm such limits with the appropriate

Federel, state, or local authorities before acting in reliance on the regulatory limits provided,

For any feedback conceming our services, please contact Mickael Flourmoy, the Division Manager at 502,862.6400. You may

&also contact Sean Hyde, Chief Operating Officer af sean. hyde@microbac.com or James Nokes, President af

Jjames.nokes@microbac.com

The dala and olher Informatlon centalned on this, and other Wanying de le, rep only the ple(s} analyzed and is renderad
upen the condilen thal || s net to be reproduced whally ar In pan for adverlslng or olher purposes withoul wrillan approval rem the laboratory,

Page 2 of 2
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Microbac Laboratories, Inc.

KENTUCKY TESTING LABORATORY DI¥ISION
3323 Gilmore Industrial Blvd, Lowsville, KY 40213 502.962.6400 Fuax: 502.962.6411

Microbac

™
Evansville 812.464.9000 | Lexinglon 8§59 276.3506 | Paducah 270.898.3637 | Hazard 606 487.0511 el !
l Chemical, Biological, Physical, Molecular, and Toxicological Services J
CERTIFICATE OF ANALYSIS
3110864
Emerald Performance Materfuls Date Reported 11z172013
Brendn Abke Date Due 11125213
1550 County Road 1450 North Date Received 11/14/2013
Heary IL, 61537 Customer # E6920
Custemer PO, HE-40047185-UB
WET Testing
Analysin 00C QualHlar Ragult Units Min Max Method Rpt Date Time Tach
Limt
Sample: 01 Effluent - Composhite Sampled 11320138 7359
Sampted By Customer
Alkelinity, Total as CaC(3 210 mgl Ski223208 5.0 117202013 1700 ATM
Chloring, Totsl Residual HL 0.070 mgil SMAS00 Ol G 0020 1171472013 1293 DIW
Nitrogen, Ammonie 25 mgll SM 4500 NH3 G 2.5 11/24/2013 17:24  LC !
Hardugas Pk, Bv JCP
Calehuan 58 mgll LiPA 2007 0.50 1171872013 1132 MSR
Meagnesinm 24 mg EPA 200.7 0.20 1171842013 11,32 MSR
Hurdnass, Totnl as CaCO3 240 mgfl SM 2340E 12 114182013 11:32  MSR
Sample: 02  River Water Sampled  L/13/2013@ 7:28
Sampled By  Cuslomer
Alkalinity, Total as CaC0D3 170 g, SM 23208 50 11202013 1700 ATM
Chlerine, Tolel Residusl m 0.040 mg/L SMAS00CI G 0.020 1142013 12:38 DZW :
Nitrogen, Ammaonia <025 mgflL SM 4300 NH3 G .25 112042013 13:59 LG .
Herdness Pkg. By ICP
Caleiym & mgfl EPA 200.7 050 1182013 1137 MSR
Magnesiom 25 mpfl EFA 200.7 .20 1/1R2013 1137 MSR
Hardness, Total aa CaCO3 260 mgfl M 23408 12 11/18/2013 11:37 MSR

Qualifier Defigitions
H1 Sample received outside of holding time for these analytes.

The following analyses were not run at at the main Louisville lab within tha Micrebac Kenucky Division, but at u salellite lucation,

b, Analysis Meiho
Microbac Laboratories, Kentugky Testing Luburatory, Lexinglon Sife Chlerine, Total Residual SM 4500 CI G

‘The dala and other Informalion contained on Lhis, and ulher escempanying documents, raprasenls only the sample(s) analyzed and |3 rendarad
upon tha condillon ihat i |s nol 1o be reproduced wholly o in parl for advertising or olher purposes wilhoul wrillan approvel from ihe laboratory. Page 1 ol'2



Electronic Filing - Received, Clerk's Office : 06/20/2014

Microbac Laboratories, Inc.

Member
KENTUCKY TESTING LABORATORY DIYVISION
3323 Gilmore Industtial Blvd, Louisville, KXY 40213 502 9626400 Fax: 502.962.641]
Evansyille §12,464. 9000 | Lexingion 85% 276.3506 | Paducah 270.898.3637 | Hazard 606.487.0511

Microbac

Chemical, Biological, Physical, Molecular, and Toxlicological Services

CERTIFICATE OF ANALYSIS

3110864
Emerald Performance Matcrials Date Reporied 11/21/2013
Hrenda Abke Date Received 111142013
Daie Sampled 11/1372013
WET Testing

THIS REPORT HAS BEEN REVIEWED AND APPROVED FOR RELEASE: (\:?\Jm ﬂ\ﬂ.)ftw ,

DIVISION MANAGER, X ENTUCKY DIVISION

As regulatory fimits change frequently, Microbac advises the recipient of this report to confirm such limits with the appropriate
Federsi, sfale, or focal authorities before acfing in refiance on the regulalory limits provided.

For any feadback conceming our services, please contect Michael Flournoy, the Division Maneger at 502.962.6400. You may

also contact Sean Hyds, Chisf Cpereting Officer at sean.fiyde@rmicrobac.com or Jermes Nokes, Prasident at
Jjames.nokes@microbac.com

The deta and other inlarmetion contained on thls, and olher pesampanying documents, reprasenls only the samplefs) analyzed and is renderad
uper the condilion that il is not to ba reproduced whally or [n par for advertising or olhar purpsses wilhout written appraval fram tha laboralory

Pagelol2
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Microbac Laboratories, Ine, KTL Division Lexingion

48-Hour Sfatic Non-Renewal
EPA 821-R-02-012 Method 2002.0 {Non-Potable Water} SOP Revision 130721

Freshwater Acute Ceriodaphnia dubia Toxicity Benchsheet

Discharger Emarald Performance  |Dilution Water Used Mod. Hard Synthetic Fresh
Location Outfall 001 Cilutlon Water Batch Number E30228 + River
Sample Number 3110636-01 Source Culture Mass 1106

Test Inillated Date/Time/Analyst 11/12/13 10:35 DZW  [Organism Age <24 hrs

Test Terminated Date/Time/Analyst

11/14/13/ 9:55 KEM

Dateftime Sample Collected

11/11/2013 7:53

ooccmmmhmmhmmmmmmmmcﬂmmmmm

Analyst

KEM | DZW KEM

DZw KEM | DZW

DZW | KEM | KEM

S (gl

| e TINWI'I'L‘-!

Tt panior e i

-z. '?‘b"“' L =T

R S

= | S S M T oA

":Random&ﬁﬁmn‘“"

57

Comments:

S\:Quallty Sysferm\Quality System DocumentsiNew Protection\Freshwatwer Acute Cerio 48 Hr 110813.xls
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Microbac Laboratorles, Inc, KTL Civision Lexinglon

Freshwater Acute Ceriodaphnia dubia Toxicity Benchsheet

48-Hour Static Non-Renewal

EPA 821-R-02-012 Method 2002.0 {Non-Potable Water) SOP Revision 130721

Dilution Water Used Mod, Hard Synthetic Fresh

Test Initiated Date/Time/Analyst

Discharger Emerald Parformance

Location Dilution Water Batch Number E30228 + River

Sample Number Source Culture Mass 1106
1MM12/13 10:35 DZW <24 hrs

Orgahism Age

Dateftime Sampie Collected

Test Terminated Date/Time/Analyst

11/11/2013 7:53

11/14/13 9:55 KEM

°I~Iql T Gondustivity. | - Temperatdr

= ﬁrﬂm* I Bt

e o e | <

Aalalalalalalalala|—=

[
o

M
-

[
M

[
(%]

%]
~

Apalyst DZW | KEM

DZW | KEM | KEM

Control 0/ Co

Eﬁé Wé’fe‘é[‘ﬁ:_ AR,

IM‘\"‘

¥ 0
=

0.06

Comments:

S\:Quality SystemiQuality Systemn DocumentsiNew Prolection\Freshwalwer Acule Gerie 48 Hr 110613_2.x1s
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Acute Daphnid Test-48 Hour Survival

Start Date: 111212013 10:35 Test ID: 3110638-C

Sample 10;

Emerald Performance

End Date: Lab ID: KTL-Microbac Laboratories Sample Type: EFF2-Industrial
Sample Date: Protocol: EPA 821-R-02-012 Test Species: CD-Ceriodaphnia dubia
Comments:
Conc-% 1 2 3 4
River Cenirol  1.0000 1.0000 1.0000 1.0000
3125 1.0000 1.0000 1.0000 1.0000
6.25 1.0000 0.8000 1.0000 1.0000
125 (.8000 1.0000 1.0000 1.0000
25 0.0000 0.0000 0.0000 0.0000
50 0.0000 0.0000 0.0000 0.0000
Transform: Arcsin Square Root Rank 1-Talled Number Total
Conc-% Mean N-Mean Mean Min Max CV% N Sum___ Critical Resp Number
River Control 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4 0 20
3125 10000 1.0000 1.3453 1.3453 1.3453 0.000 4 18,00 10.00 0 20
6.25 00500 0.9500 1.2857 1.1071 1.3453 8,261 4 16.00 10.00 1 20
125 0.9500 0.9500 1.2857 1.1071 1.3453 9.261 4 16.00 10.00 1 20
25 00000 00000 02255 0.2255 02255 0.000 4 20 20
60 0.0000 0.0000 0.2255 0.2255 Q0.2255 0.000 4 20 20
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.67657 0.844 -1.807 2.B2067
Equailly of variance cannot be confirmed
Hypothesis Test {1-ail, 0.05) NOEC LOEC ChVv TU
Steel's Many-One Rank Test 12.5 25 17.6777 8
Trimmed Spearman-Karber
Trim Level ECS0 95% CL
0.0% 16494 14991 18.147
50% 17.358 16,720 18.020
10,0% 17.368 16720 18.020 1.0 > g
20.0% 17.358 16.720 18.020 0.9 ]
Auto-0.0% 16494 14991 18.147 By
0.8
LC o, UeY
SD - v ;——/ ? ‘ § 06
q O 905+
€04 ]
I ' -
0,3 4
0.2 4
0.1
0.0 — T
1 10 100
Cose %

Page 1

ToxCalc v5.0.23

Reviewed by: LW\
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Microbac Laboratories, Inc. KTL Division Lexington

Freshwater Acute Pimephales promelas Renewal Toxicity Benchsheet
EPA 821-R-02-012 Method 2000.0 {Non-Potable Water) SOF Revision 130721

Discharger Emerald Performance Cilution Water Used Mod. Hard Synthetic Fresh
Location Qutfall 001 Dilution Water Batch No. E30228-29 + River
Sample Number 3110636-01 3110864-01 Source Culturse 1108
Test Inltated Date/TimelAnalyst 11/12/13 10:53 D2ZW Organism Age 4 days
Test Terminated Date/Tima/Analyst 11/16/13 10:53 DZW Date/Time Sample Collected I 11/11/2013 7:53
Renewai Time I 11/14113 10:30 DZW
control 1 301 [ 285 | 319
2 10 | 10 10 | 10
river 3 10 [ 10 10 10 | 75|80 | 7718383 (80|97 | 68 | 774 | 733] 773 | 809
4 10 | 10 9 9
3.125 3] 10 | 16 | 10 9 76 (82| 78|83 )87 |78 97| 68 |1281[(1209(1288|1368
3] 10 9 8 8
6.25 7 10 [ 10 | 10 9 77 (82| 78|83 | 88|76 97| 70 |1733|1665]|1720]1826
8 10 [ 10 | 10 9
12.5 9 10 9 9 77182 | 7783 | 88| 76| 96| 69 |2703/2638)2613(2826
10 10 | 10 8
25 11 6 0 = - 76 | 82 - 86 | 7.6 - 4452|4286 -
12 b 0 - - ‘
50 13 0 0 - - 74 | 8.2 - 86 [ 76 - 7875|7611] -
14 0 0 - -
Analyst
0.06 \ 0.07 PH-3 NA COND-1 Laser 2
: Approved By LEM

Comments:

Su:Quality SystemiQuality System DocumentsiNew Protection\Toxiclty 98-hour Fish Renewal Banchsheet 110613.x/s
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Microbac Laboraterles, Inc. KTL Division Lexington

Renewal Toxicity Test Temperature Record

96 Hour Acute Pimephales promelas EPA 821-R-02-012 Method 2000.0 {Non-Potabl Water) SOP Rev. 130721

Discharger Emerald Performance Dilution Water Used Mod. Hard Synthetic Fresh
L ocation QOutfall 001 Dilution Water Batch Number E30228 + River
Sample Number 3110636-01 / 3110864-01 |Source Culture 1108

Test Initatad Date/Time/Analyst 11/12/13 10:53 DZW Organism_Age 4 days

Test Terminated Date/Time/Analyst 11/16/13 10:53 DZW Date/Time Sample Collected 11/11/2013 7:53

= m*d«nﬁ—ﬂn ..iuu:u?-.-m., T e Faye

24.4 24.4 24.6

control

258 25.2 24.4 252 24.8 24.6
river

258 254 24.8 248 25.0 248
3.125

258 25.4 248 2468 25.2 24.8
6.25

258 25.4 24.6 24.4 25.0 24.8
12.5

258 252 - 250 - -
25

25.8 25.4 - 252 - -
50
Analyst DZwW KEM DYALY DZwW DZW DZwW
Thermometer ID Laser 2

Comments:

ShQuality SystemiQuality System Documents\New ProtectioniToxicity 96-hour Fish Renewal Temperature Record 110613.xls
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Acute Fish Test-96 Hour Survival

Start Date:  11/12/2013 10:53 Test ID: 3110836-F Sample ID: Emerald Performance
End Date: 11/16/2013 10:53 LabiD: KTL-Microbac laboratories Sample Type: EFF2-Industrial
Sample Date: Protocot: EPA 821-R-02-012 Test Species: PP-Pimephales promelas
Comments;

Conc-% 1 2

River Comirol 1.0000 Q.9000
3125 09000 0.8000

8.25 09000 0.2000

12,5 0.9000 0.8000

25 0.0000 0.0000

500 0,0000 0,0000

Transform: Arcsin Square Root Number Total
Conec-% Mean N-Mean Mean Min Max CV% N Resp Number
River Control 09500 1.0000 1.3305 1.2490 1.4120 8.681 2 1 20
3125 0.8500 048947 11781 11071 1.2480  8.517 2 3 20
625 09000 08474 1.2400 12480 1.2490 0.000 2 2 20
12,6 08500 0.8947 11781 1.1071 1.2400 8.517 2 3 20
25 0.0000 O0Q.0000 O0O.1588 0.1588 0.1588 0,000 2 20 20
500 0.0000 00000 01588 0.1588 0.1588 0.000 2 20 20
Auxiliary Tests Statistic Critical Skew Kurt
Norrmality of the data set cannet be confirmed
Equality of varience cannot be confirmed
Trimmed Spearman-Karber
Trim Level ECS50 95% CL
0.0%
5.0%
10.0% 16.9684 14510 19.B33 1.0 $ *
20.0% 18971 15992 18.010 09_'
Auto-7.9% 18794 14.850 18.892 -
0.8 +
0.7 4
L Cop = Mo TT% '
905+ |
8 0]
o
0.3 1
0.2
0.1 P
0.0 — T T Ty
1 10 100 1000

Dose %

Page 1 ToxCalc v5.0.23 Revlewed by: m
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Pt
\‘\

Y
BIOMONITORING CHAIN OF CUSTODY

I\IIIIIHHIIIIIMTW

~ Microbac

‘CA No: Collected by:
Lent,_Emerald Pix 4 QG Co OutfallStation; € O [ 2520 Regeney Road
4
AALAU~GAS Lexington, Kentucky 40503-2921
(R39Y 2763506
SAMPLE TYPE:
o Cellechnn‘ =5 Temp.t"éj{'ﬂﬁ%ou? ) ponrecmpt Lab .
~Grab i ‘Date; 1Y ] :
’P»;,gy,a,, e e

| iz 7tad

2 a7/

3

4

Dt {1

- pate | Time | onsite,

HT‘“_“‘.- i
1 dielsloigo [ fd 6753 X35
I 2
| First Day Rain Event: Yes Amount (in.)_ \,192 Trace Daily Flow (MGD) 30( ) COMME’NITS ‘ICQL
|
| Second Day

Rain Event: Yes Amount (in.) No Trace Daily Flow (MGD)

MD\Y‘} LRMCLW

SMJ Y;'LX‘!'V\

LS‘*:‘JPLE RECIE%{I"NG (Fill m.from top down):

ished b

Sample Deliver:

UPS( ) FEDEX ().
/ / (? Rec ived by: /y } b
D ovgdde i1 @L QiNeok, I/n/13 oA By
| Signgture Déte/Time 1gz1atm-c Date/Time
!- I { ’ﬂ]é [ :1\ / ’ S N 3
| = ’:\_,/ -'/‘/ P= {275 (—Jg/ L//l_:}’ //‘ }V( ,\1 f/-—rQ "'-)3‘ Q‘ifJ\I‘EST TYPE; Acute Cerio )  Chronic Cerio ( )
i Signature Date/Time Signature Dare/Time

Acute Fish ) Chronic Fish ( ) Acute Magna ( )
Signature Date/Time Signature Date/Time
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HIII [

z, BIOMONITORING CHAIN OF CUSTODY
=
. L
3 Microbac
- e
A . :
2, No: Collecied by DALE W 1y zc/Cams;»Z/
=
3 it Md_&&mwmﬁh Outfall/Station:__ {3 £ | 2520 Regency Road
& SQ@% Lexington, Kentucky 40503-2921
= {8591 276-3506 4%
\MPLE TYPE: L
Sk " .Colieetion © |
L GTRE o | T Y
Sl ppate A 17 i Time s | S Onite s
vl [T 3a
i 2 \,1\‘\2.[1\-1 pRN
! 3
£
S " From
" Compasited 2|l 0 i
Date | Time | Date’ | i Ree by A ! Lrhar ZRRECY L b 5
| phiz |20 vl | s lo. LM | cRos™ O mnge
| : T 1
[ 2 2 1
‘ First Day Rain Event: Yes Amount (in.) Trace Daily Flow (MGD) COMMENTS: '{Lbu.ﬂ S’fﬂ@b D(.Ji,ta_ol
| Second Dav Rain Event: Yes Amount (in.) No Trace Daily Flow (MGD} ~
SAMPLE RECEIVIN G{Fll] in from top dnwu} O340 -
Reh};amsr* by; 7 = ‘g Sample Deliver:  UPS () FEDEX ()
1 /(343 M ~Galo l!/ 13/“3 DHL ( ) OTHER ( )
i S!gna*:?r-’ Dare/Time -t: Date/Time
- i i Sa HE R ] \3 I
LUC oo S 1 el b OB’S@ é &“‘J )/}:ud 2> i [ TEST TYPE: Acute Cerio ()  Chronic Cerio ( )
Signature Date/Time Signature Date/Time -
| Acute Fish §)  ChronicFish ()  Acute Magna ( )
| Signature Date/Time Signature Date/Time
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ACUTE REFERENCE TOXICANT CONTROL CHART
Ceriodaphnia dubia
CV% = §.58

2800 -
2400 |
2200 4
2600
1800
1600 1

1400
1200

1000 v - r T T T T
\k"'" '3‘ r\"* \’3‘ -3‘ o W0 \(5 S

"\b '{5
NS o W ) A
q}c’b‘-\@ ?}Q 0.'}0'\\0-\& @QQ“\G@Q \ t-\c" fo@’ q’ﬁ"\\q" %\Q@\Q@\\ \@0‘9

LC50
mg/L

DATE

Dates Values Mean -1 5D -2 8D +1 SD +2 SD

06/04/12 2040.0000
07/05/12 2154.000Q 2057.0000 2016.,3898 1936.7797 2177.6102 22582203
08/01/12 1767.0000 1587.0000 1788.1307 1589.2614 2185.8693 23847386
09/04/12 2041.0000 2000.5000 1835.8944 1671.2888 2165.1056 2329.7112
10/01/12 2040.0000 2008.4000 1864.7570 1721.1141 2152.0430 22956858
11/01/12 2026.0000 2011.3333 1882.6544 1753.97565 2140.0123 2268.6912
12/06/12 1969.0000 20056.2857 1886.7337 1768.1818 2123.8377 22423897
01/03/13 1893.0000 1991.2500 1874.5333 1757.8166 2107.9867 22246834
02/04/13 2041.0000 1996,7778 1886.3471 1776.9163 2107.2085 22176382
03/04/13 1969.0000 1894.0000 1889.5150 1785.0300 2098.4850 22029700
04/01/13 2004.0000 1994,9091 1895.7401 1796.5711 2094.0781 2193.2471
05/02/13 2042.0000 1998.8333 1903.3072 1807.7811 2094.3595 21898856
06/04/13 2052.0000 2002.9231 1910.2827 1817.6423 2095.5635 2188.2039
07/03/13 2116.0000 2011.0000 1917.0033 1823.00656 2104.9967 2168.9935
08/0213 2198.0000 2023.4667 1920.8238 1818.1810 2126.1005 22287523
08/0313 24270000 2048.6875 1907.2286 1765.7696 2190.1464 23316054
09/10/13 2235.0000 2059.6471 1915.4185 1771.1800 2203.87566 2348.1041
10/02113 2079.0000 2060.7222 1920.7257 1780.7291 2200,7188 2340.7153
10/07113 2201.0000 2068.1053 1928.2987 1788.4921 22079118 2347.7184
11/04/13 2041.0000 2066.7500 1930.5374 1794.3247 2202.9626 2339.1753
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ACUTE REFERENCE TOXICANT CONTROL CHART
Pimephales promefas

Cw% =8.13
10000
2000 +2 8D
4
ga 8000 18D
G E Mean
7000 | -1 5D
-2 5D
6000
5000 v ¥ v
n "L W fb ".v ] 'b 'b ra
\'\ Y '\ rs\ \\ \'\ \'\ \"\ G"\ \'\ I_b'\ ‘\ I_D '13 ‘D\’\
&£ Qeé’ «\é’\ r&“ R n>°“ N Qe.\" o® a\“ «\ fe“ ‘§° RS q® P
DATE
Dates Values Mean -1 8D -2 SD +1 8D +2 8D

05/01112 8367.0000
08/05/12 7930.0000 8148.5000 7839.4943 7530.4887 8457.5087 B8766.5113
07/05/12 8219.0000 8172.0000 79497411 77274823 8394.2589 8616.5177
08/01/12 7791.0000 8076.7500 7813.6475 7550.6450 8339.8525 86802.9550
09/04/12 7385.0000 7938.4000 7554.1855 7189.9710 83226145 8706.8290
10/02/12 7384,0000 7846.0000 7434.5110 7023.0220 6257.4890 8668.9780
11/01/12 7946.0000 7860.2857 74827526 7105.2195 B237.8188 8615.3519
12/04/12 6146.0000 7646.0000 0946.3454 6246.6908 8345,6546 8045.3092
01/03/13 6968.0000 7570.6667 6878.2773 6185.8880 8263.0560 §955.4453
02/04/13 8367.0000 7650.3000 6950.6210 6250.9420 83499790 9049.6580
03/05/13 7000.0000 7591.1818 6899.0645 6206.9273 8283.3091 8975.4364
040113 7281.0000 7566.3333 6899.3688 6233.4042 8231.2079 8897.2624
05/02/13 77900000 7582.6164 6941.9654 6301.3154 8223.2654 8863.9154
08/07113 7000.0000 7541.0000 6906.0933 6271.1867 8175.9067 8810.8133
07/03/13 6566.0000 7476.0000 6814.4200 6152,8399 8137.5800 8799.1601
08/02/13 7652.0000 7487.0000 6846.3402 6205.6805 81276598 8768.3195
08/05/13 8073.0000 7521.4706 6885.0809 6248.8911 8157.8603 87042501
10/02113 8219.0000 7560.2222 6921.3175 6282.4128 8190.1269 8838.0317
10/07113 8117.0000 7589.6263 6955.61990 8321.7134 8223,4328 B8857.3302
11/0613 7549.0000 7687.5000 8970.4342 6353.3685 8204.5658 8821.6315






