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BEFORE THE ILLINOIS POLLUTION CONTROL BOARD 

IN THE MATTER OF: 

PETITION Of EMERALD PERFORMANCE 
MATERIALS, I ,LC FOR ADJUSTED 
STANDARD FROM 35 ILL. ADM. CODE 
304.122(b) 

) 
) 
) 
) 
) 
) 

AS 13~2 
(Adjusted Standard- Water) 

MOTION TO FILE INSTANTER 

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

1. Emerald filed its Petition for Adjusted Standard on August 28, 2012 with fourteen 
Exhibits including Exhibit 13 which was a letter 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 to deny Emerald's requested relief. The Agency's Recommendation 
included 9 conditions that they believed should be included if the Doard grants Emerald 
regulatory relief over the Agency's (lhjections. 

3. On December 17, 2012 the Hearing Otlker directed 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, 201 ~ the Hearing Officer directed the Parties 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 replace that which was originally submitted as Exhibit 13. A copy of this revised 
document has been previously provided to the Agency. 

S. 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 agreement 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 setting forth the agreement. 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. Emerald requests that the Revised Drown and Caldwell report 
and most resent Whole Effluent Toxicity Report be included into the record for the Board's 
consideration. 

I 0. 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. 

WHEREFOR!-<:, for the reasons stated herein, Emerald 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. 

- 2-

Emerald Perf(Jrmance, LLC by its attorney 

Roy M. Harsch 
Drinker Diddle & Reath LLP 
191 N. Wacker, Suite 3600 
Chicago, Illinois 60606 
(312) 569-1441 
Roy. Harsch(Q)dbr.com 
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CERTlFICA TE OF SERVICE 

Roy M. Harsch herein certifies that he has served a copy ofthe foregoing Notice of Filing and 
Motion for Leave to file Instanter on Friday, June 20, 2014, to each persons on the attached 
sevicc list. · 

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

Jolm T. Therriault 
Illinois Pollution Control Board 

James R. Thompson Center 
100 W. Randolph Street- Suite 11-500 

Chicago, IL 60601 

Joanne M. Olson 
IEPA 
1021 North Grand i\ venue East 
P.O. Rox I 9276 
Springfield, IL 62794-9276 
Joannc.Oison@illinois.gov 

Carol Webb 
Hearing Onicer 
Illinois Pollution Control Board 
1 021 North Grand A venue East 
P.O. Box 19274 
Springfield, IL 62794-9274 
Carol. Webb@illinois.gov 

Brenda Abke 
Emerald Performance Materials, LLC 
1550 County Road 1450 N 
Henry, IL 61527 
Brenda.Abke@EmeraldMatcrials.com 
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William Stone, Plant Manager 
Emerald Performance Materials, LLC 
I 550 County Road 1450 N 
Henry, IL 61 527 

Kellie Staab, HSE Manager 
Emerald Performance Materials, LLC 
1550 County Road 1450 N 
Henry, IL 61527 

Roy M. Harsch 
Drinker Biddle & Reath LLP 
191 N. Wacker, Suite 3600 
Chicago, Illinois 60606 
(3 12) 569- 144 I 
Roy.Harsch@dbr.com 
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BrownANo • 
Caldwell · 

501 Great Circle Ro~d. Suite 150 
Nashville, Tennessee 37228 

T: 615·255·2288 
F: 615-256-8332 

July8, 2013 

Privileged and Confidential-Attorney Work Product 

Mr. Roy M. Harsch, Esq. 
Drinker, Biddle & Reath LLP 
191 North Wacker, Suite 3700 
Chicago, IL 606-1698 

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

Dear Mr. Harsch: 

140975 

In November 2004, the Illinois 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 to investigate production methods 
and technologies that contribute less ammonia to Emerald's discharge into the Illinois 
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 ammonia 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 Kjeldahl 
Nitrogen (TKN) and ammonia loadings. 

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 no economically 
feasible treatment alternatives that would reliably reduce the effluent ammonia-nitrogen 
(NH3-N) concentrations to comply with the effluent limitations set forth by the PCB. BC 
previously 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 comparison of the influent and effluent NH3-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 

·~r~;.::!t:1;::;.:: ~'!•'~ :::..~1 ',;:·,,•it;t; :':.;;(.•:''•:''.·/(~. ;;· •.;:!;,~!'k P:'():h:<,': 
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data indicate tha~ the influent TKN loading may have shifted from the PC Tank to the 
PVC Tank discharge. This influent data for TKN and NH3-N are likely not representative 
as they stand in contrast to the much more extensive influent chemical oxygen demand 
(COD) and effluent NH3-N data available. Extensive sampling (5 or more days per week) 
indicates that the influent COD loads summarized in Table 1 have decreased by 
38 percent and effluent NH3-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 production decrease and other production 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 to increase. The extent of this increase will depend on 
product mix, which is dictated by unpredictable market conditions. The quantity of 
effluent NH3-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 late 2010 and early 2011. Emerald 
will need to retain the current effluent NH3-N allocation to allow the plant to comply with 
effluent limitations while seeking to restore production capacity. 

Table 1. Influent Wasteloads Used in Developing Treatment Alternatives 

Parameter PVC Tank PC Tank C-18Tank 
Holding 

Total 
Pond/Well No. 3 

Aow Rate, gpm 

2002 Average 401 107 6 46 560 

2002 Peak 499 150 15 105 769 

2011• Average 345 72 3 118 538 

2011• Peak 400 94 3 154 652 

SCOD, lbs/day 
t 

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 1258 Not Analyzed 15500 

Estlmated BOD, lbsjday 

2002 Average 2485 395 15 3690 

2002 Peak 3250 880 15 5445 

PI~J+II.f•t. ·" ·j ,., .l, 
lo 1]"11• Jr .I 
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Table 1. Influent Wasteloads Used In Developing Treatment Alternatives 

Parameter PVC Tank PC Tank C-18Tank 
Holding 

Pond/Well No. 3 

2011 Average 754• 1319• 233b Not Analyzed 

2011 Peak 
--- -l 

1960• 2313• 377b Not Analyled 

____ L ___ L TKN, lbs/day l -
2002 Average 469 494 82 3 

t--

2002Peak 640 693 198 1 

2011 Average 1091 287 63 

2011 Peak 1296 74 

L L 
NHs·N, lbs/day 

2002 Average 295 62 27 

2002 Peak 411 87 66 3 

2011 Average 235b 8 2tc 1• 

2011 Peak 469b 8 25< 2• 

Total 

2305 

4650 

1038 

1538 

1443 

1987 
---

385 

567 

265 

504 

• For period of Marcn2010 to February 2011 for flow and COD data. 7KN and NH3-N data were gathered during a 3-day 
period of June 29 through July 1. 2011. 

• Values e~tirnated based on prior BOD/COD ratio of 0. 3. 

c Valve estimated for C-18 based upon previous Nil J·N/TKN ratio. Value estimated for PVC Tank by calculation using 
available PVC lift station and side stream data. 

Table 2. Effluent Wasteloads 
Used In Developing Treatment Alternatives 

Parameter Effluent Value 

Aow Rate, gpm 

2002 Average 
I 

560 

2002 Peak I 769 

2011• Average 1 538 

2011•Peak 652 

--- ~ 
NH3-N, Ibsjday 

2002 Average 909 

2002 Peak 1408 

2011 Average 473 

2011 Peak 940 

• For period of March 2010 to February 2011. 

Fr ·.,,h.;j~r.iJ (l. ··O r;._~•l;r;::f~"l.i~· :'\go ::· ''i/(~~;r;r;l.·/'i<.~! t.. :;f!)d•;\:: 
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Table 3, Production and Effluent Quality (2002 through 20 11) 

Year 

2002 

2003 

2004 

2006 

2007 

2008 

2009 I 

2010 1 
2011 I 

Inter- I 
media.tes l 
(mmlbs) 

11.9 

11.0 

14.0 

8.9 

11.7 ~ 11.3 

6.2 

9.4 

8.9 

Finished 

(mm lbs) 

23.1 

22.9 

26.9 

20.8 

24.8 

22.6 

14.0 

19.2 

18.6 

Total 
NH3-N I Flow Product 

(mm lbs) (mm lbs) (MG) 

35.0 0.267 276 

33.9 0.192 274 

40.9 0.286 315 

29.7 0.224 332 

36.5 I 0.231 320 

33.9 0.185 328 

20.2 0.146 314 

28.6 0.179 285 

27.5 0.206 289 

Changes in WWTF Operations 
The WWTF has made the following changes since 2002. 

NH3-N 

(lb/lb 
product) 

0.0076 

0.0057 

0.0070 

0.0075 

0.0063 

I 0.0055 

0.0072 

0.0063 

0.0075 

Flow 

(gal/lb product) 

7.9 

8.1 

7.7 

11.2 

8.8 

9.7 

15.5 

10.0 

10.5 

1. Implemented carbon dioxide (C02) addition plus 400 gallons per day (gpd) of 
98 percent sulfuric acid to 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 volume 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 NH3-N and TKN continue to 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 liquor temperatures and dissolved 
oxygen (DO) concentrations of 80 to 96 degrees Fahrenheit 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 to nitrifying bacteria as discussed in 
Attachment A. This inhibit ion prevents nitrification of the primary cia rifier 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 blocl~ 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 
NH3-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 (NH4MgP04 · 6H20) precipitation from combined influent (No.4) 

• Breakpoint chlorination of secondary clarifier effluent (No.5) 

• 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 acid, and chlorine gas were obtained from Brenntag, a national 
chemical supplier. A cost 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-Tenths3 and the loading corresponding to the alternative. Chemical and resin costs 
were assumed to 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, Volume 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 Illinois Pollution Control Board. 
3 "Six·tenths Factor Applies to Complete Plant Costs", C.H. Chilton, Chemical Engineering, Volume 
57, No.4, page 112, 1959. 
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Tabla 4. Loading Scales for Treatment Alternatives 

Alternative Number 
-'-

Loading Used for Scaling 

1 I PC Tank Flow Rate ---
2 PVC Tank Flow Rate 

3 Effluent Flow Rate 

4 Influent NH3 -N 

5 Effluent N H 3 -N 

8 Effluent flow Rate, Effluent NHJ-N 

9 EffluentTKN 

For alternatives involving stripping (Nos. 1, 2, and 3), the loading used for scaling is flow 
rate because the amount of aerat ion and quantity of chemica ls are both direct ly 
proportional to the volume of water treated. For struvite precipitation (No.4), the 
load ing used for scaling is inf luent NH3-N because NHJ-N is precipitated from the 
influent as struvite. For breakpoint chlorination (No.5), the loading used for scaling is 
effluent NHJ-N because NH3-N is removed as nitrogen gas after reacting with chlorine. 
For ion exchange (No.8), the loading used for scaling is based upon both effluent f low 
and effluent NHJ-N. lon exchange scales with flow because it is based upon the volume 
of water treated. However, the quantity of hydroch loric acid used for regeneration of the 
resin scales with effluent NH3-N. Finally, ozonation (No. 9) scales with effluent TKN 
because both NH3-N and organic nitrogen are oxidized by ozone. 

A summary of conceptual level comparat ive capital costs for each of these alternat ives 
is provided in Table 5. The total costs presented in th is table are considered accurate to 
within ±50 percent. 
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Table 5. Capital Cost Estimates For Treatment Alternatives 

Upgrade Cost in Millions of Dollars forT reatment Alternative Number 
Cost Components 

~ - ". I 1 2 3 4 8 9 
1 -

Pretreatment 0.71 0.13 0.06 

Primary Treatment I 
Secondary Treatment I Tertiary Treatment 5.7 0.70 I 0.77 6.35 

Sub-total 0.71 0.13 , __ 5.7 0.06 -1-0.7~ ~ 0.77 6.35 ----
Site work/ Interface Piping 0.11 O.Ql -4 - 0.43 - _0.01,~- 1-

0.12 0.28 

Electrical/ Instrumentation 0.27 0.20 0.54 0.18 0.24 0.32 0.69 

Contractor lndirects (8%) 0.06 0.01 0.45 0.00 

l 
0.06 0.06 0.51 

Engin.jConstr. Mgmt ( 18%} 0.13 0.02 1.02 0.01 0.13 0.14 1.1 

Perfonnance Bonds (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 0.06 L2 0.04 0.19 0.21 1.4 

Total Installed Cost 1.5 0.43 9.4 0.30 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. 

F'f v•l(;::·;(;t.i <'.!1:) (,;..~.,· :~r:.-•1• 11! :~t~~·''' .. ··.,...:~~;~r, ··1 V·k.:: /. 1'·'.-!;:"1,!;,'1 
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Table 6. Annual Operating and Maintenance Cost Estimates for Treatment Alternatives 

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

1 2 3 4 5 8 9 

Labor ($40/hr) 32 32 60 8.0 60 60 30 

Electrical ($0.039/kWh) 33 18 136 0.2 2 6 886 

Natural Gas ($0.06/therm) I 12 0.0 0.0 0.0 0.0 0.0 0.0 

Chemicals (Plant Costs) 393 3,259 1,428 1,294 1,460 309 471 
----

Resin Replacement 
0.0 0.0 0.0 0.0 0.0 302 0.0 

($215.50/CF) 

Off·Site Disposal• 0.0 0.0 0.0 0.0 0.0 36 0.0 
-t 

Maintenance Materialsb 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 

Total Annual 536 3,643 1,942 1,433 I 1,692 806 1,699 

a Cost of disposing spent regenerant containing 29.7 percent by weignt NH,CI (8 percent N) assumed to be $0.14/gallon. 
Does not include costs ?f excess sludge disposal from Alternative No. 4. 

• Based on 5 percent equipment costs. 

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

Table 7. Comparison ofTotal Annual Costs and Ammonia Removal for Treatment Alternatives 

Total Annual Costs In Thousands of Dollars 
Components 

1 2 3 4 

NH3 ·N Removal. lbs/day 7 212 449 88 

NH3 ·N Removal,% 2 45 95 19 

Total Annual Costs 

Capital• 177 52 1131 36 

0/Mb 403 4176 2227 1643 

Total 580 4228 3357 1678 

Total, $fib NH3·N removed 227 55 20 52 

a Basea on a 10-year period, 3.5 percent annual interest and no salvage value. 

• Based on 10 year period and 3.0 percent inflation rate. 

5 

464 

98 

171 

1940 

2111 

12 

8 9 

464 464 

98 98 

196 1248 

924 1948 

1121 3196 

6.6 19 

The minimum total annual cost for a 98 percent reduction in effluent NH3-N is 
$1,121,000 per year at $6.60/lb NH3-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/lb NH3-N as described in Attachment C. 

) J J • I .,., 
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New Treatment Technologies 
Since 2004, several new treatment technologies have become demonstrated, which 
could provide effluent NH3-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 ammonia 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 Pearl 

The Ostara Pearl process recovers nutrients from wastewater, including phosphorus and 
nitrogen containing compounds, and. subsequently, combines 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 to ammonium salt. Since stripping is part of 
the process, the Liqui-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 to 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 on the anode. In order 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; no full-scale 
facility currently exists. 

Please call me at 615-250-1220 to discuss this report at your convenience. 

''•III(.Jt(.J~u , 1.,(.11ill(•t tlt.:!~lf''" C't r\V(t.riJ..I'ri!J I 
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Very truly yours, 

Brown and Caldwell 

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

MEM:ter 

Attachments (4) 

1. Attachment A: Nitrification Testing 

2. Attachment B: Alternative Process Flow Schematics 
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Brown ,,),:) 
Caldwell Technical Memorandum 

Section 11ntroduction 

1.1 Background 
The combined wastewater generated at the Emerald Performance Materials- Henry Plant has historica lly 
contained high concentrat ions of Total Kjeldahl Nitrogen (TKN) and ammonia-nitrogen (NHJ-N), 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 (P04-P) and dissolved oxygen 
(DO) concentrations. 

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

• One-gallon 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 deionized 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 t Biomass Wastewater 

Test 1 FBR Nltrlflers • Tap Water with NH4CI 

Test2 FBR Nitrifiers • Secondary Effluent 

Test3 FBR RAS • + N itrifiers • Prima1y Effluent 

• Washed with Total Dissolved Solids (TDS)-adjusted top water to remove any soluble inhibitory compounds. 

The f irst test was a control containing pure culture nitrifiers designed to obtain an uninhibited nitrification 
rate. The second test investigated the.extent to which the secondary effluent is inhibitory ~o 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. Characterization of Samples 

Parameter Primary Clarifier Secondary Clarifier 
Effluent Effluent 

TCOD, mg/L 1,653 350 

F<:OD, mg.tl 1260 Not Analyzed 

TSS, mg,'L 155 14 

vss. mg.tl 137 8 

NH3-N, mg/L 49 113 

P04-P, mg/L 0 t- 0 --
Alka lin lty, mgj L as CaCO 3 1,000 500 

A comparison of the NH3-N resu lts indicates that significant quantity of organic nitrogen is converted to 
NH3-N at the Henry Plant, which has always been t he case. The effluent alkalin ity is sufficient to support 
nitrification and absent inhibition, with an effluent alkalinity much greater than 150 mg/L. The primary and 
secondary cla rifier effluents contained inadequate P04-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 fract ion of wastewater inhibitory to the biomass can be ascertained from the resu lts. 

Alkalinity was added, as necessary, to the wastewaters as sodium bicarbonate (NaHC03) to provide 
sufficient alka linity for complete nit rificat ion. Dipotassium phosphate (K2HPO~} was added to provide a total 
phosphorus concentration of 30 mg/L. The pH in all tests was mainta ined between 7.0 and 8.5. The DO 
was maintained above 2.0 mg/L. 

The average nitrification rate observed 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 uninhibited. Figure A-1 below illustrates the 
control nitrification rate during the course of the test. 

Brown ANo Caldwell 2 
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Figure A-1: Control Nitrification Rate as a Function of Time 

•13 Minutes 

• 25 Minutes 

42 Minutes 

• 70 Minutes 

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 0 
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 ilfustrates the nitrification rates during the course of the test. 

Brown '-'Ill Caldwell 3 
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Figure A-2: Nitrification RE!te as a Function of Secondary Effluent 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 levels of inhibition than the secondary effluent, the primary clarifier effluent test 
produced a nitrification rate of 0.006 mglmg..<Jay at 6 percent by volume contribution. In order to 
corroborate this result. 20-fold washed RAS was combined with pure culture nitrifiers, provided NH3-N as 
ammonium 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 mglmg-day. Lastly, the TKN 
hydrolysis to NH3-N during the primary clarifier effluent biological 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 would 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 NHa-N control in the associated report. 
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Attachment B: Alternative Process Flow Schematics 
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Attachment 0: Reliability Comparison 
--------~--------------------
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Comparison of Projected Removals and Reliabilft:y of Effluent NH3-N Removal Processes 
for the Emerald Performance Materials Wastewater Treatment Facility 

Process 

PC Tank Stripping with 
Off-gas Control 

PVC Tank Stripping without 
Off-gas Control 

Effluent Stripping with 
Off-gas Control 

Effluent Stripping without 
Off-gas Control 

Struvite Precipitation 

(Average%) 
30 

74 

95 

95 

34 

~r :: ·-~ ~~~ .. ·l~!·;.-._ z!!iS.-- :""!'). •oa!. ~.:1•:::,n 

Reliability 
Rating1 

8 

7 

7 

8 

6 

Effluent NH3-N Removal 

Comments 
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 0 to 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 NH3-N and volatile 
amines and NH3-N returned in sludge dewatering filtrate and tertiary filter 
backwash. Removals of 0 to 7 4 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 (NH4)2S04. Scrubber discharge would be disposed off-site. Complex to 
operate. Equipment must be housed in heated building to 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 effluent TDS. 

Same as above but without off-gas collection and treatment. NH3-N would be 
discharged to atmosphere. Will increase effluent TDS. 

Involves feeding magnesium hydroxide and phosphoric acid to existing primary 
treatment system. Simple to 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 

ht• ·1ef'lt ~~I!C.-:.ir'-~ C..;: ., __ ,._z,_ ~:...~ .. ' "';):~~a :c- ' 

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



Effluent Breakpoint 
Chlorination 

Effluent lon Exchange 

Effluent Ozonation 

98 

98 

98 

9 

6 

8 

vary strictly as a function of influent NH3-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 effluent 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 25 to 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 filtration. Caustic is fed to maintain pH control. Very complex system 
requiring active monitoring and safety controls. Will increase effluent TDS. 

1 Reliability Rating based on a relative assessment of mechanical and process performance reliability to achieve the average percent removal (10 being highest 
reliability). Reliability means the ability of the treatment process to achieve the predicted effluent ammonia-nitrogen (NH 3-N) concentrations on a routine basis. 
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November 22, 2013 

Emerald Performance Materials 
Attn: Kelfie Staab 
1550 County Road 1450 N 
Henry, IL 61537 

RE: Biomonitoring Results 

@MICROBAC"' 

COA Number: 3110636 & 3110864 

Dear Ms. Staab: 

Enclosed are your blomonltorlng results for Emerald Performance Materials. A summary of the findings is 
presented below. 

Test Concentrations 3.125, 6.25, 12.5, 25 and 50% 

Permit Limit: Acute Toxic Unit 

Sample Collection DatefTime 11/11/13 07:53 & 11/13/13 07:59 

Outfall# Outfall 001 

Test Organism Cerlodaphnla dubia Pimepha/es promelas 

Test Type Acute 48-Hour Definitive Acute 96-Hour Definitive 

LCso Result 16.49% 16.79% 

If you have any comments or questions concerning the enclosed report, please do not hesitate to contact me 
at 859-276-3506. 

Lisa Martin 
Biology Section Supervisor 

Enclosures 
Emerald01 

Microbac Laboratories. Inc 
Louisville I Lexington I Paducah I Hazard I Evansville 

3323 Gilmore Industrial Blvd. 1 Louisville. KY 40213 1 502.962.6400 p 1 502.962.6411 f 
www.microbac.com 

The dsts and other in/ormation oonta1n~rt on lhi.c>. Bnct oth.a1 aocompanying documenls. repf&~t~nrs only the s;ample(s) .analyzed and is rendered upoo the cond~lion lhat it •s nol to bo reproduced wholly or in pall lor 
adveJtisjng or other purposes without wril1en approval from lhe raborator~ 
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Test Type: Acute Definitive 

TOXICITY TEST REPORT SHEET 
COA NUMBERS: 3110636 & 3110864 

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

2} Address: 1550 County Road 1450 N Henry, IL 61537 

3) Permit#: IL0001392-1 

4) Receiving Stream: Illinois River 

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

6) Testing Lab Name: Microbac Laboratories, Inc.- Lexington Division 

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

8) Outfall(s) Tested: Outfall 001 

9) Average dally flow (MGD): 599.5 · 

10) Test Species: #1 Ceriodaphnia dubia #2 P/mephales prome/as 

11) Species Age: #1 < 24 hours #2 4days 

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

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

14) Test Conditions: (Static, Statlc-R.enewal): Static, Static-Renewal 

15} Dilution Water Type (synthetic, receiving 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 (LCso} 

Ceriodaphnia dubia 11/04/13 11:30 48 hours NaCI 2041 mg/L 

Pimephales promelas 11/05/13 09:00 48 hours NaCI 7549 mg/L 
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TABLE1 
ACUTE TOXICITY TEST SAMPLING DATA 

Sampling Summary for Acute Toxicity Tests 

Sample Collection 
Sampling Location & Description 

Weather/Receiving Stream 
Beginning Ending Conditions 

MM/DD/Time MM/DD!Time 
. 

Final Effluent: NA 11/11/13 07:53 
Outfall: Outfall 001 

Temp. =NR Type {Grab/Composite): Composite 
Volume Collected: 1 gallon 

Upstream Station: N/A Receiving stream conditions: 
Waterbody: Illinois River 11/11/1307:26 
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: NIA 

Additional Stations (If needed): N/A N/A N/A 
Waterbody: N/A 
Type (Grab/Composite): N/A 
Volume Collected: N/A 

Waterbody: N/A 
N/A N/A N/A 

Type (Grab/Composite): N/A 
Volume Collected: N/A 
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TABLE 2 
TOXICITY TEST CONDITIONS 

Summary of Toxicity Test Conditions 
Ceriodaphnia dub/a Acute 48~Hour Definitive Test 

Method: EPA 821-R-02..012 

1. Test Species and Age: Ceriodaphnia dubia; < 24 hours 

2. Test Type and Duration: Static; 48-Hour 

3. Test Dates: 11/12/13-11/14/13 

4. Test Temperature (0 C): 25± 1 

5. Light Quality: Ambient laboratory illumination (cool white) 

6. Photoperiod: 16 hours light, 8 hours dark 

7. Feeding Regime: Not fed 

8. Size of Test Vessel: 30ml 

9. Volume and Depth of Test Solutions: 15 mL; 2.3 em 

10. No. of Test Organisms per Test Vessel: 5 

11. No. of Test Vessels per Test Solution: 4 

12. Total No. of Test Organisms perT est 
Solution: 20 

13. Test concentrations (as percent by volume 3.125, 6.25, 12.5, 25 and 100% 
effluent): 

14. Renewal of Test Solutions: Not renewed 

15. Dilution and Primary Control Water: Receiving stream water 

16. Secondary Control Water: Reconstituted water 

17. Aeration? Before/During Test: None required 

18. Endpoints Measured: Death and immobility 

19. 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: N/A 
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TABLE3 
TOXICITY TEST CONDITIONS 

Summary of Toxicity Test Conditions 
Plmephafes promelas Acute 96-Hour Definitive Test 

.Method: EPA 821-R-02-012 

1. Test Species and Age: Pimepheles promelas; 4 days 

2. Test Type and Duration: Static-Renewal; 96-Hour 

3. Test Dates: 11/12/13-11/16/13 

4. Test Temperature (°C): 25± 1 

5. Light Quality: Ambient laboratory illumination (cool white) 

6. Photoperiod: 16 hours light, 8 hours dark 

7. Feeding Regime: fed at 48 hours 

8. Size of Test Vessel: 270ml 

9. Volume and Depth of Test Solutions: 200 mL; 6cm 

10. No. of Test Organisms per Test Vessel: 10 

11. No. of Test Vessels per Test Solution: 2 

12. Total No. of Test Organisms perT est 
Solution: 20 

13. Test concentrations (as percent by volume 
effluent): 3.125, 6.25, 12.5, 25 and 1 00% 

14. Renewal of Test Solutions: renewed at 48 hours 

15. Dilution and Primary Control Water: Receiving stream water 

16. Secondary Control Water: Reconstituted water 

17. Aeration? Before/During Test: None required 

18. Endpoints Measured: Death and immobility 

19. If secondary control water was used as 
dilutent due to toxicity in primary control 
water, indicate number of consecutive tests 
conducted with alternative dilutent: N/A 
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TABLE4 
ACUTE TOXICITY TEST RESULTS 

Results of a Ceriodaphnia dubia 48-Hour Static Acute Toxicity Test Conducted 
11/12/13- 11/14/13 Using Effluent from Outfall 001 

Cumulative Percent Mortality 
(Cumulative Percent Affected) a 

LC50 Values 

Test Solutions 

24-Hr 48-Hr 24-Hr 48-hr 

Primary Control/ 0 0 <25% 16.49% 
Dilution Water {0) (0) 

Secondary 0 0 LC50 Confidence Limits 
Control (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 LC50, EC50 and 
(N/A} (N/A) Confidence Limit Values: Trimmed Spearman-

Karber 

a 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 Outfall 001 

Cumulative Percent Mortality 
(Cumulative Percent Affected) a 

LC5o Values 

Test Solutions 

24-Hr 48-Hr 72-Hr 96-Hr 24-Hr 48-hr 72-Hr 96-Hr 

Primary Control/ 0 0 5 5 >100% <25% <25% 16.79% 
Dilution Water (0) (0) (5) (5) 

Secondary 0 0 0 0 LCso Confidence Umlts 
Control (0) (0) (0} (0) (EC50 Confidence Limits) 

3.125% Effluent 0 5 10 15 
(0) (5) (10) (15) Limit 24-hr 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) (1 0) UL NIA N/A NJA N/A 

12.5% Effluent 0 5 10 15 
(0) (5} (10) (15) 

25% Effluent 55 100 100 100 LL = Lower Limit 
(55) (100) (100} (100) UL = Upper Limit 

50% Effluent 100 100 100 100 
(100) {100) (100) (100) 

Near-Field Sample NIA NIA N/A N/A Method(s) Used to Determine LCso. EC5o and 
(N/A) (N/A) (N/A) (N/A) Confidence Limit Values:: Trimmed Spearman-

Karber 

a 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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ADDITIONAL TOXICITY TEST INFORMATION 

1) Submit copies of all bench shee~ and statistical calculations/printouts obtained during 1he test(s). Data must 
be presented In tabular form and must include all physical and/or chemical measurements recorded during 
the test (e.g. temperature, conductMl.y, total residual chlorine, dissolved oxygen, etc.). See appendix. 

2) Methods/Instrumentation used in c~mical analysis: 

Dissolved Oxygen: SM 4500 o-G Using a Extech Model 407510 

pH: SM 4500 H+ Using a Flsher AccumetAB15. 

Conductivity: SM 4500 2510 B Uslng a Fisher Acoumet ABSO. 

Alkalinity: Tltrlmetrfc Method SM 2320A 

Hardness: SM 2340B Using an JCP AA81yzer 

Chlorine: Method SM 4500 CL-G 

EPA Acute Manual Edition and Date: EPA 821-R-02-012 5111 Edl6on October 2002 

3) Indicate below any other relevant Information that may aid in the evaluation of this report. Include any 
deviations from EPA methodology that were necessary for these tasts as well as any sample manipulations 
which were performed, such as aeration, dechlorination with sodium thiosulfate, etc. and the justification for 
such manipulations or deviations. Attach additional pages as needed. None performec;l 

l\~c9-13 
Dolo 

Lisa Martin Section Supervisor 
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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 -------------------

Microbac Laboratories, Inc. 
KE N T U CKY Tl!: S'fi NG L ABORATORY DI V I S I ON 

3323 Gilmore Industrial Blvd. Luuisvillc, KY 40213 502.962.6400 Fax: 502.962.6411 
Evansville 812.464.9000 I Lexington 859.276.3506 1 Poducah 270.898.3637 1 Hazard 606.487.0511 

Chemical, Biological, Physical, Molecular, and Toxicological Services 

Emerold Performance Materials 
BrendaAbke 

CERTIFICATE OF ANALYSIS 

3110636 
Date Reported 

Date Due 

11/20/2013 

11/21/2013 

11/12/2013 

Member 

1550 County Road 145{) North 
Henry IL, 61537 

Dat~ Received 

Customer# 

Cu•tomer I' .0, 

E6920 

HE-40047185-UB 

WET Testln 

Analyllls ooc Quallflar Result Units Min Max Method Rpt 
Limit 

Sample: 01 Effluent· Composite 

Sampled By Customer 

Alkalinily, 'fotDI as CoC03 190 lll8fl SM2320B 3.0 

Cldorioe, Total Resid1Ja1 H I 0.060 mgiL SM4500CI 0 0,020 

Nitrogeo, Ammonia 24 mg!L SM 4500 Nll3 G 2.5 

Toxicity, Acute ·C. dubia See TU EPA 821·R·02·012 
At1ached 

Toxicity, Acute- P. promelas See TIJ F.PA 821-R-02-012 
At1acbed 

Haroom Z~8 lh: K:f 
Calcium 56 mgiL EPA200.7 o .. so 
Mogoesmm 24 mg!L llPA200.7 0.20 

HtVdn<:ss, Total •s C..C03 ;l40 mWL SM 2J.40B 1.2 

Sample: 02 River Water 

S9mplad By Customer 

A1kellnJty, Total as CRC03 160 mgll. SM 23208 50 

Chlorine, 1'otlli Residual ll1 0.050 m!I'L SM4SOOCIG 0020 

N itrogen, Ammonia <0 2S mgiL SM4SOONH3G 0.25 

I:I&L~n~~~ Ckg. Bx lCP 

Calcium 59 mgl!. t;PA200.7 o.so 
Magnelltnn 24 rnglt. EPA200.7 0.20 

Hrudoe&s, Toll\J as CaC03 230 mgiL SM2340B 1.2 

Qualifier Definitions 
HI S~mple received outside of holding limo fur these analytes. 

The follow1og aoalysu were not run at nt the m• lo Loul.n'llle lab wltbin tbe Microbac Ken tucky Dlvhlon, but at~ satettltelocfttion. 

L1l boratory ~ 

Micro bee Laboratories, Kentucky Testing l.ahorotory, Lexington Site Chlorine, TDial Residual 
Toxicity, Acute- P. promel!l> 

Toxic;ity, Acute· C. dubia 

Th& data and othor information contained on this, and other accompanying documente, roprosonts only the sample(•) ~>nalyted and I~ rendered 
upon tho condl!ion thalli Is nc>t to be reproduced whDily or in part tor adva1tl•lno or othor purposas wilhout wrillen approv~l from the laboratory. 

Date Time Tech 

Santpled 11/11/2013 0 7:Sl 

llf1812013 18:0S JT.C 

11112120 13 17:07 K.EM 

1111912013 15: 11 1LC 

1111212013 10:35 KEM 

llll2/2013 10:53 DZW 

ll/1412013 12:311 F.ML 

llf14/2013 12:38 I!ML 

1111412013 12:38 EML 

Sompled ll/11/lOIJC 7: 26 

11118/2013 18:05 JLC 

11112/2013 17:02 KUM 

11118/20]3 19:16 1LC 

J 1114/2013 13:14 El..fL 

1111412013 13.14 00. 

I 111412013 13:1 4 I!ML 

1\·letbocl 

SM4500 Cl G 

EPA fl2J.]{,.{)2-012 

EPA 821-R-02-012 

l'age 1 of2 
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-----------------

Microbac 
Microbac Laboratories, Inc. 

KENTUCKY TESTING LABORATORY DIVISION 
3323 Gilmore Industrial Blvd. Louisville, KY 40213 502.962.6400 Fa.x: 502.962.6411 

P.van~ville 812.464.9000 I Lexington R59.276.35061 Pnducah 270.89!UG371 Hazard 606.487.05 1 I 

Chemical, Biological, Physical, Molecular, and Toxicological Services 

Emerald Perrormanee Materials 
Brenda Abke 

WET Testing 

CERTIFICATE OF ANALYSIS 

3110636 
Date Rcp(lrted 

Date Receind 

D11te S~mpled 

THIS REPORT HAS BEEN REVIEWED AND APPROVED FOR RELEASE: 

II f2.0120 13 

11/12/2013 

11111/2013 

Member 

DIVISION MANAGER, Kt.M'UCKY D/VTSTON 

As regufatoty limits change frequently, Microbac advises the recipient of this report to confirm such limits with the appropriate 
Federal, state, or local authorities before acting in reliance on the regulatory limits provided. 

For any feedback concerning our services, please contact Michael Ffoumoy, the Division Manager at 502.962.6400. You may 
also oontact Sean Hyde, Chief Operating Officer at sean.hyde@microbsc.com or James Nokes, President at 
james.nokes@microbac.com 

The dale and other Information contained on this. and olher eccompanylng documentl . represents only the sampla(s) anely,:&d anella rendered 
upon the cond~lon lhat Ills not to be reproduced wholly or In per1 for adver11slno or other purposes wtthout wrlllan approval from the laboratory. Page 2 of2 

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



-------------------
Microbac 

Microbac Laboratories, Inc. 
Member 

-------------------
KENTUCKYTF.STlNC LABORATORY DIVISION 

3323 Gilmore lndu3trial Blvd. Louisville, KY 40213 502.962.6400 F11x: 502.962.6411 
Bvmsville 812.464.9000 I Lexington 859 276.35061 Puducah 270.898.36371 Hazard 606 487.0511 

Chemical, Biological, Physical, Molecular, and Toxicological Services 

Em enid Performance Matcrbls 
Brenda Abke 
1550 Co u11 ty R oad 14SU North 
ll~nry IL, 61537 

WET Teatln 

Analyela ooc Qualifier R11•ult Units 

CERTIFICATE OF ANALYSIS 

3110864 

Min Max Melhod 

Date Reported 

Dare Due 

Date Net eive d 

Custemor H 

Customer P.O. 

Rpt 
Limit 

1112 1/2013 

ll/2S/2013 

ll/1412013 

E6920 

J:lli.-40047185-UB 

Date nme Tech 

Sample: 01 Effluent • Composite S.O.IliJ'Ied U/13/lOll. 7:59 

Sampled By cus10mer 
Alkalinity, Total as CoCO~ 210 mg/L SM2320B 5.0 

Cb.lurlnc, Tot•l Residual HI 0.070 mg/L SM'\300 Cl v 0 020 

Nltrogcn, Ammonia 25 mg/1.. SM 4500 NH3 G 2.5 

liaaluliJli l!ka Jill<: 1!::1! 
Clilcium ~8 m!Y'L llPA200.7 0.~0 

Megnetllllll 24 rog/L P.I>A200.7 0.20 

H ardtlon, Thin I as CaC03 240 mgiL SM 2340B 12 

Sample: 02 River Water 

Sampled By Customer 

Alkc/inity,1b1A!I a& CaC03 170 cngll. SM2320B S,(l 

Chiori11e, Total Residual !II 0.040 mall.. SM 4l00 Cl G O.o20 

Nitrogen, Arnmuniu <0.25 mg/1.. SM 4500 NH3 G fi.2S 

llwlll~u fkg. I:!J:: JCP 

ColciuUJ 64 cng/1.. EPA200.7 u.so 

Ma,snesiUill 25 m!jiL EPA200.7 0.20 

Hardnen, 1b1o.l •• CoC03 260 mgiL SM 2340tj 1.2 

Qualifier DtfiJdlious 

HI Sample received outside of holding time for these analytes. 

Tbe following analyses wer e nof r1111 ar at th~ majn Loubville l.ab within tb<1 l\l icruhae l<.eotucky Diviliool bu.t 21t • 3-atcllite )u(afiod. 

LabBrgtory Aooly;tb 

Micmboc Loborntori.,., Kentucky Tc•tinl! L•bur•~"'Y· Lc•i<lglon Sile Chlorine, Total R<3iduol 

The dala and other lnlormalion contained on thl•. and other e<:<»mpanylng documents, ropre~enls only the 'ampto(s) QnalyLed and Ia rendered 
upon tho con dillon lhat R I& nol to be reproducod wholly 0< in part for advertising or other jl'Jrp<>sas wlihoul written approvellrom lhe laboratory. 

1112012013 11:00 ATM 

1111412013 12:33 DZW 

11120/2013 17:24 JLC 

1111812013 11:32 MSR 

ll/1812013 11;32 MSR 

11118/2013 Jl:32 MSR 

S•mpl&d ll/ll/20130 7:28 

1112011013 17:00 

111141201.1 12:3H 

11120/2013 13:59 

ll/18/2013 11:37 

JJ/1~/2013 i 1:31 

11118/2013 11:37 

Met bod 

SM4SOOCI 0 

ATM 

DZW 

JLC 

MSR 

MSR 

MSR 

P•se 1 <>1'2 
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1Ylicrobac 
Microbac Laboratories, Inc. 

KENTUCKY TESTING LA BORATORY DIVISION 
3323 Gilmore Indti3ttial Blvd. Louisville, KY 40213 502.962.6400 Fa;<: 502.962.6411 

Evansville 812.464.9000 J Lexington 859.276.3506 I Paducilh 270.898 . .36371 Hazard 606.487.05 11 

Chemical, Biological, Physical, Molecular, and Toxicological Services 

Emerald Performance Materials 
BnndaAbke 

WET Testing 

CERTIFICATE OF ANALYSIS 

3110864 
Date Rc porled 

Date Received 

D~le Sampled 

THIS REPORT HAS JJEEN REVIEWED AND APPROVED FOil HELEASE: 

11121/2013 

1\/14(2.013 

lli!J(l.OlJ 

Member 

DIJIISION MANAGER, KENTUCKY DIJIISION 

As regulatory limits change frequently, Mlcrobac advises the recipient of this r~porl to confirm such limits with the appropriate 
Federal, state, or focal authorities before acting in reliance on the regulatory limits provided. 

For any feedback concerning our services, please contact Michael Flournoy, the Division Manager at 502.962.6400. You may 
also contact Sean Hyde, Chief Operating Officer at sean.hyde@microbac.com or James Nokes, President at 
}ames.nokes@microbac.com 

The duta and other inlormollon contein"d on thl•. and olhar aocompanylng <l<>ouments, represenls only the samplo(a) analyzed and It randored 
upon lhe <X>n<lilion \hal ills nollo bo reproduced wholly or In part lor advertising or other purposes wllhoul wtilten approvallrom I he laboratory Pag~2 of2 
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Mlcl\lbac Laboratories, Inc. KTL Division Lexington 

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 

Discharger Emerald Pelformance Dilution Water Used Mod. Hard Synthetic Fresh 

Location Outfall 001 Dilution Water Batch Number E30228 + River 

Sample Number 3110636-01 Source Culture Mass 1106 

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

Test Terminated Date/Time/Analyst 11/14/13/9:55 KEM Date/lime Sample Collected 11/11/2013 7:53 

~-~~1 !;..;;~~~ ... ~ !JJY!®rlfel'i§rrt·if ~ _.$'.;~H'~ !;:..., c~~~~~ - ~~~~- ~ 

~~~~ 
-~~b ' itf£-·' lt8:1 ~~pl~e .,...~l:.h ~<;!CII: - ~- ,.~.stai:taatdtlTt:'rt~:..: J(m@~~ ----~ ""u fi\JJ ..::~ ~ M.iNiit 

~co/o~m • ... ,.'f~ -~ --. .. ~-·~. :~~ ·~ ' I'.": :.;l<] ·:!:,/!1 - J;J l ,..., ' :.j ~ "l ~~~,~~ .. ~ 1~. ill . :~: l j~lil"':' 11!! • .:.-..~~~- . ,•Q""" .• ~ c .. (Y~1~2~~ ~:t: ~ ·~ ~~~:! --.fs~~ ~l't1 ~l!;~ ;jl ~~ .zJ,~-~' ~~8 • I>' .0~ • ~ ;;. .~~~~ 

control 1 5 5 5 7.4 7.4 8.3 9.2 294 314 24.8 26.0 25.4 
2 5 5 5 

3 5 5 5 

4 5 5 5 
River 5 5 5 5 7.5 8.1 8.3 9.5 774 730 25.8 26.0 25.4 

6 5 5 5 

7 5 5 5 

8 5 5 5 

3.125 9 5 5 5 7.6 8.3 8.7 9.6 1281 1180 25.8 26.0 25.6 

10 5 5 5 

11 5 5 5 

12 5 5 5 

6.25 13 5 5 5 7.7 8,3 8.8 9.5 1733 1591 25.8 25.8 25.6 

14 5 4 4 

15 5 5 5 
16 5 5 5 

12,5 17 5 5 4 7.7 8.4 8.8 9.6 2703 2501 25.8 25.8 25.4 

18 5 5 5 

19 5 5 5 

20 5 5 5 

25 21 5 0 0 7.5 8.4 8.6 9.6 4452 4197 25.8 25.8 25.4 

22 5 0 0 

23 5 0 0 

24 5 0 0 

Analyst DZW KEM KEM DZW KEM DZW KEM DZW KEM DZW KEM KEM 

Comments: 

S\:Quallty System\Quality System Documents\New Protection\Freshwatwer Acute Cerio 48 Hr 110613.xls 
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Microbac Laboratories, Inc. KTL Division Lexington 

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 

Discharger Emerald Performance Dilution Water Used Mod. Hard Synthetic Fresh 

Location Outfall 001 Dilution Water Batch Number E30228 + River 

Sample Number 3110636-01 Source Culture Mass 1106 

Test Initiated Date!Time/Analyst 11/12/13 10:35 DZW Omanlsm AQe <24 hrs 

Test Terminated Daternme/Analyst 11/14/13 9:55 KEM Date/time Sample Collected 11/11/2013 7:53 

, __ ,~ m-· "'' I! ~ · .W ~ ~.,;,;;- ' "' B 'l ~~ :::'"" · , l;.~ve:~{!:J<Al'l~fn!~ ~ ~-~ "''~!( --..--~ : ~z<f§~ ,;.•_ ~m~~ · ... :':!~E!l.~RlJ!,~ e:~ 
.. ~2R ,.·..,. ·~JA01Tr"-~- ttsrarH:~r __ ~~~mg·.~ ~-"' 1r~~~urribo.tV~m"Th.:... .... -!t~i;J~-..... :.'1 

~ ~~~N!~, ~ ~aJ -::~~~~· ~I~Jiif' I ;~~ :? 1~'~'14~+!:~ ~~;J':BJ iiTI~tiJ ~~ ~ ·,; -~~~ :~ . ~ .. · I:'T'"' . - 0!!" ~--~ ..! ~ .[ ~ ..;, Q - I~ ~ ~ ~~ · ...:,. . .:.i ,;.:" , ... ~, •• _,.;;_o;.;: . 
50 1 5 0 0 7.4 8.3 8.6 8.4 7875 7527 25.8 25.6 25.4 

2 5 0 0 

3 5 0 0 

4 5 0 0 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 
15 

16 

17 

18 

19 

20 

21 

22 

23 

24 
Analyst DZW KEM KEM DZW KEM DZW KEM DZW KEM DZW KEM KEM 

Laser 2 D0-5 COND-1 

Comments: 

S\:Ouallty System\Quatity System Documents\New Prolection\Freshwatwer Acute Cerro 48 Hr 110613_2.xts 
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St~rt Date: 
End Date: 
Sample Date: 
Comments: 

Cone-% 
River Control 

3.125 
6.25 
12.5 

25 
50 

Cone-% 
River Control 

3.125 
6.25 
12.5 

25 
50 

Page 1 

Acute Daphnid Test-48 Hour Survival 
11/121201310:35 Test ID: 3110636-C Sample 10: 

Lab 10: KTL-Microbac Laboratories Sample Type: 
Protocol: EPA 821-R-02-012 Test Species: 

1 2 3 4 
1.0000 1.0000 1.0000 1.0000 
1.0000 1.0000 1.0000 1.0000 
1.0000 0.8000 1.0000 1.0000 
0.8000 1.0000 1.0000 1.0000 
0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 

Transform: Arcsin Sguare Root Rank 
Mean N-Mean Mean Min Max CV% N Sum 
1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4 
1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4 18.00 
0.9500 0.9500 1.2857 1.1071 1.3453 9.261 4 16.00 
0.9500 0.9500 1.2857 1.1071 1.3453 9.261 4 16.00 
0.0000 0.0000 0.2255 0.2255 0.2255 0.000 4 
0.0000 0.0000 0.2255 0.2255 0.2255 0.000 4 

ToxCalc v5.0.23 

Emerald Performance 
EFF2-Industrial 
CD-Ceriodaphnia dubia 

1-Talled Number 
Critical Res~ 

0 
10.00 0 
10.00 1 
10.00 1 

20 
20 

Total 
Number 

20 
20 
20 
20 
20 
20 

Reviewed by: \..JYl 

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



Mlcrobac Laboratories, Inc. KTL Division Lexington 

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

Discharger Emerald Performance Dilution Water Used Mod. Hard Synthetic f resh 

Location Outfall 001 Dilution Water Batch No. E30228-29 + River 

Sample Number 3110636-01 3110864-01 Source Culture 1108 

Test lnltated Date/Time/Analyst 11/12/1 3 10:53 DZW Organism Age 4 days 

Test Terminated Date/Time/Analyst 11/16/13 10:53 DZW Date/Time Sample Collected 11/1112013 7:53 
Renewal Time 11/14/13 10:30 DZW 

' .. .- '~16 ·-r. - ~ t .,;;. . .~ ............ ~ ~; ~~--~~--! ·,~ . .. 
~ ~ -:.~~~ .. ~~ .... . 

• "Eff~ 
~ep~ 

;,. rf.!m et ot.t~e-:- . '1 ~ ~(~~md~~ tJ~i~ ~ :~ ~sotv.e'd oxv~n~ , . 
I• ..,., ~Tjfi "\! "' ~.~~ng. 2" .<~~~~s ~ •. ~~--~ • . " ' €)/1,':~ ' ... r~(~~sfc;:~ .· .. .. t • ~ . -·- ........ - -· ' ~.... ~ . .~:· .. "', .~ -· . ·"' ·.,.:.c- ·~--· ... 

<W ~ . . """" ,~"'~ 1 ·"'!48. 1 1 ~ ,72. ~ : ;ze .... .~, " 1---·p .. .. R. ~ "'T'" ~- . . . - ·~ -; ~·~ lr-t'- , - R~ ... ~-· ---·- . ·~I <I .,,, • , ' ::J ~~ _!:.P---.: I ·:•fl .:: 1J, . ~ . • - ~ P ..., r- 1 . . .:1r:-
control 1 10 10 10 10 7.4 7.3 7.7 7.8 8.3 8.0 8.1 6.8 294 301 295 319 

2 10 10 10 10 

river 3 10 10 10 10 7.5 8.0 7.7 8.3 8.3 8.0 9.7 6.8 774 733 773 809 

4 10 10 9 9 

3.125 5 10 10 10 9 7.6 8.2 7.8 8.3 8.7 7.8 9.7 6.8 1281 1209 1288 1366 

6 10 9 8 8 

6.25 7 10 10 10 9 7.7 8.2 7.8 8.3 8.8 7.6 9.7 7.0 1733 1665 1720 1826 

8 10 10 10 9 

12.5 9 10 9 9 9 7.7 8.2 7.7 8.3 8.8 7.6 9.6 6.9 2703 2638 2613 2826 

10 10 10 9 8 

25 11 6 0 - - 7.5 8.2 - 8.6 7.6 - 4452 4286 -
12 5 0 - -

50 13 0 0 - - 7.4 8.2 - 8.6 7.6 - 7875 7611 -
14 0 0 - -

Analyst KEM DZW DZW DZW DZW DZW DZW DZW DZW DZW DZW DZW DZW DZW DZW DZW 

0.06 \ 0.07 57 86 D0-5 PH-3 NA COND-1 Laser 2 
Approved By LLM 

Comments: 

$\:Quality System\Quality Syslem Oocuments\New Protection\Toxiclty 96-hour Fish Renewal Benchsheet 110613.xls 

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



Microbac Laboratories, 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 

Location Outfall 001 Dilution Water Batch Number E30228 + River 

Sample Number 3110636-01 I 3110864-01 Source Culture 1108 

Test lnitated Date/Time/Analyst 11/12/13 10:53 DZW Organism Age 4 days 

Test Terminated Date/Time/Analyst 11/16113 10:53 DZW Date/Time Sample Collected 11/11(2013 7:53 

I" .r~~~~~-~;'"'~ I'!'~~~~·~@~ -· ~"J. "'r~~;~-~~,g~-":'-~~- ~: -~"' ,. • ..,..... • ....- ~ .4 ~ ... ff " """ ,...~ ,. !&.. 

.• ,.. .:a.-.~ ~~---·~~ ~ ..... ~ ~"t~m~teittfte"!(f~f"'~~~~-· · ~;~(~:.;.,~ .:li ~ ~-- .,. ~"* ·. " -~ 
~~-~lt~~·G~eelii.ttt~ ~~·"'1 ,._.,.. ~ · :~ --..:W- - · • · :lt,! ii:1~~- -----~@FI '"""mri4.,-ai~ ·--~~·,_ ~~--'" "' ~ .. - . . . . 0Elrs~ '""' . e . . Sl'·;, ... """ i~aq ~·~ ~4~~~ ""'~"!.p_f'f-~ . e .... 8~?I~~ ~ fllll!t'~~ -~-\?.~etro;;zy J ,;f'!; · .,. ~~ ........ ,.. -.:.· • ~-!'~~ 
'1~~·-e.~~ • ~· . . <f'; I 4"<1 t;:;,·;...,.. . ~-.e'h~ ·~ ~ -.....,.: .a.;_,_ •4,.; "!~,..::...:::!'" g_ 

24.8 25.2 25.8 24.4 24.4 24.6 
control 

25.8 25.2 24.4 25.2 24.8 24.6 
river 

25.8 25.4 24.8 24.8 25.0 24.8 
3.125 

25.8 25.4 24.6 24.6 25.2 24.8 
6.25 

25.8 25.4 24.6 24.4 25.0 24.8 
12.5 

25.8 25.2 - 25.0 - -
25 

25.8 25.4 - 25.2 - -
50 

Analyst DZW KEM DZW DZW DZW DZW 

Thermometer ID Laser 2 

Comments: 

S\:Quality System\Quality System Documenls\New Protection\ Toxicity 96-hour Fish Renewal Temperature Record 11 0613.xls 

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



Start Date: 
End Date: 
Sample Da1e: 
Comments: 

Cone-% 
River Control 

3.125 
6.25 
12.5 

25 
500 

Cone-% 
River Control 

3.125 
6.25 
12.5 

25 
500 

Page 1 

Acute Fish Test-96 Hour Survival 
11/1212013 10:53 Test ID: 311 0636-F Sample ID: 
11/16/2013 10:53 lab ID: KTL-Microbac Laboratories Sample Type: 

1 
1.0000 
0.9000 
0.9000 
0.9000 
0.0000 
0.0000 

Mean 
0.9500 
0.8500 
0.9000 
0.8500 
0.0000 
0.0000 

2 
0.9000 
0.8000 
0.9000 
0.8000 
0.0000 
0,0000 

N-Mean 
1.0000 
0.8947 
0.9474 
0.8947 
0.0000 
0.0000 

Protocol: EPA 821-R-02-012 Test Species: 

Transform: Arcsin Sguare Root 
Mean Min Max CV% N 
1.3305 1.2490 1.4120 8.661 2 
1.1781 1.1071 1.2490 8.517 2 
1.2490 1.2490 1.2490 0.000 2 
1.1781 1.1071 1.2490 8.517 2 
0.1588 0.1588 0.1588 0.000 2 
0.1588 0.1588 0.1588 0.000 2 

ToxCalc v5.0.23 

Emerald Performance 
EFF2-Industrial 
PP~Pimephales promelas 

Number 
Resp 

1 
3 
2 
3 

20 
20 

Total 
Number 

20 
20 
20 
20 
20 
20 

Reviewed by: ltn 

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



\\ 
BIOMONifORING CHAIN OF CL'"STODY 

Collected by: 
Outfall/Statio._n:--O~....,c~.--.-/-------

·. Microbac 

2520 Regency Road 
Lexington, Kentucky 40503-2921 

fR59\ 27fr:\50f. 

® 

SAMPLE TYPE: 

Grab 

'R~l~J:-

.· .. ~· - ., .. . ·!· 'c· -;·:it '"~'t';.; ·.'":(.~,, ··:;n•;,<T"'{; . .. ·(··,·q;'1''ffi¥.~,.:r.·p:'~i·~~li"' ~J. lri)'.r::r.-,,,;,i:.~~ ~~,;l!)'.i~~;if~'f:1:\i~i~~\}~·~.[~} ~, . J,i.!!<'.~~ 't· .'r-r~ib· ~l • "' ·; ;;;' "'.!'. < • ·~'· \ . ··~ .,,~~:;~-~i :r: ~i {i\:.~ 
·}::.· 0! ec IOD~)j·5 • , <·' ~.'_llP , 0 'Upo!l!: .~c~up:t:.i_ .JP..p g; ' ·::!$~:J' ~l.:.i'4~~~(~~Pi!~·/~Ti!IP5>=r~lp"'~ :~ ., .· r "-=::' :{r,~J ··~;t ·)~.:<:~L'<,i<~ibt:· . :·,. ,. 

~-- ··-· • -~.'~"":;··• ..... ~"'D'a.Jed c::~-, .. ~-~~-,>•••'f.;;·~z:~~·:;~, .. Y,. -~;.-~~ ·~J-·'•<.-~fi'- ')ja'te.·,··~;;-w) .v:;':\, ).;:12::> '·' .~ '''Vptmnec1".i ~ ···· VJlWiJ '· · 
4~ .. ~ ,

1 

• _ •• 1~7.: · ¥. ._::· "'~--- _ .. ~ - ~ ~-~ : ·Y~!~-~~~:r.tt~~~:'~.- - ~; ~r ~ :::;· .:( · ·~e~~ _ · ~~:~·-,~--~ ~~ --~~- . ~ . ~ _ !~ ~= .. . -- :-J~ .:"· : .. ., T. ~;~-~.=r~:.: .... :_ ·~ 
,,, .•. ~. ·-·f- ..... ~1· . - · · .,. , -~ <I•;?·•""T<- .· "' lw ._,,,. ··-.•-.->);;·.,.~ -· ~ --"'~"-·'···, r· =-··- ~;;- .. C'ollected' ._ •. Descnptf9n 
~.nate····· >•·' 1-.,;..~J;ime , ~- . l·:qn Sife 1 · ':_l,te~t;;r - I" qientuiit: · ~:~T~~ ~ · i:iJ·~~-riitqry:;. . :rr,;ff":Rei:.'~Y,· "?~~.o;--!fime , · ':.:'~ ·t "" F:~ ·· · : . .-L-;:' ...:tr•<i;..'. 

~\luroh:a~ I I -1 ~- T co/l I L.Yl'\ I o«--:,51 .I c.kov 
2 ll ltd t3 li :d-.0 I I I -r I - { n.'l -- , U -'\r\ I ()f;3S I ·-- -,--G~ 
3 

4 

.composite 

~}~~:. 
~~f~~~~~I-Lo:ool~·,,~dd 67s-s 'I T -- ~- - l ...... T. t~~-~-- ~- .. L~~ .. I a-3~l..... ... . l~~~:h 

u 
2 

First Day Rain Event: Yes Amount (in.) __ ~ Trace ,::;-0,();. S JJ coMMENTsjf.l~ j)i~ p, ... OOt-cl DailyFiow(MGD)~'1· 'ti:Vi.rw _ S~~ ~ 
~ SecondDav RainEvent:Yes Amount(in.) No Trace DailyFLow(MGD) ~ ~.t.p\n l..!:vv1ti.\M,f

4 

' 

Si;p1ature 

Sample Deliver: 

Date/fime 

---"""-.L.;..;:!:.J....o<.>......L...~,....._.,~--=---'/'-''J---'-i )_?.:..::~:::..... _,_) V.~EST TYPE: 
Dateffime Date!T1me ~ 

Acute Fisb f() 
Date/rime Signature Date/Time 

l1PS ( ) FED EX ( ) . 

DHL ( ) OTHER ( ) 

Acute Cerio)<..} Chronic Cerio ( ) 

Chronic Fish ( ) Acute Magna ( ) 

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



~ 

=; 
-~ 

BIOMONITORING CHAIN OF CUSTODY 
® 

Micro hac ::::;;;::::~ 

-1;'-1 ,\').. ~A No.: d ee;r~o \f'\"t:lu. = ~·nc bY"Y"l&..cJ?::d. - -c· 

Collected by:~ ~!Vic.~ 
Outfall/Station: 0 0 I <:}-UJ 

~ QO 
-0 

....... .... 
~ 

Sf~ 
2520 Regency Road 

Lexington, Kentucky 40503-2921 

\MPLETYPE: 
fll59) 276-~:'inn L. ~ 

.cou~~&an ·. . _ ~) , ·-~::-t-~~~1 ,~:·:.' ·:~~~~ ~:.}.4 i·1_:·7 · ~-
Grab .. • '. . '"' ~,.,. "' · ,., '" "\ · ., ' "' ~V_pl\une ;,.; ·. · ViSual" -

~~~-:·; :,~·~ 1 nal·e ;;~';>;n-,e: = U~q~·site ,: •.•. ·J::~~~~i. -~ _:~:J~~~cr!P~?.n:t: ~ 

2 

3 

4 

..,.;, 

Comp<is:i~; 
~- .. 

.,. , ···::-

2 

Flrst Day 

Second Dav 

Sig:1ature 

Signature 

l"\'\~1.~..~ n:dtoo. /o6 I Urv-l {')gd:) r /1 a....t-

\,\,~h'-1. l !:~a. ~ ~-6 UY\ nr;d-5' 0 ;:} 
(A,ec, 

~-, 

• ,:. ~ .. or 
.From ~., 

.. \ --~;~~)~...:::~ . 
- -:;_- -

Date :-1 ;.. ~~~..:-

n\t 1.. 12.-bt ~4 

0 (T' 

..... ~ ~- • : .,.. .. d•' .f'.··· _)::~ .... J:: . ~di-· ··!·.~·-.t~~r;~r~ -.-·-~~~~;t:t, .~•n.-···'r;1:~j$';;~~t , .. ./!.~~--~~~t;~~-~~:;.~··S·."'·v-; ~ .... ?~:~J·~~"t'f1,!.:1 4' :~{ ... ~~ 1;·_,,: ,,.ro~!~t.-i.y ·-~·--~, .• -.~. > '._'"" :·. _ ._ v: 1 ;.i~~-:~ _!' 
• ·,To - A" ·· .. :d>~.r';l emp. of"\ upon-PlCI:dfn~' . Cl}mffina;to~-~~ '• !-.~' "Femn 'IO ;upon • r-ea:etnt~a~ Lab:',: N ~· . . :;;ri;;:::.~!:( . !'.·~ . . ;,"'':. >,,-. < ,·,: ·::. ;,{.-; " 
• -, _ ···-~- ;,. .-,·-~ · •...-... _,__.._.) :, · -~tf ,r.;,,_~t",;-i"'~ .. - -. 'fr• --' f'\- - •1·- tc' ..,;. t. _ -'r ' -, ••• .. _ .., •· ··7 ·--~- - --~•~ .. -::;;;~ , "'< ..;_, · ·· , ~ ;{~f ..... -.:-~'tltb.· ·~< '<".::'lk~:i>,:~~ ~--of" irt~o,~:~·:=~ • r · .r:: ·~::;. ::JJ'iili: · ( t''h:'f:f?¥1..:3 '2<!-t .,:.,· :<t.:,.,.votii'~~"'~i· 1' 'Vi:fual DeS'i!'iij)tion· 

·• ::~ · :.::;-~ => ~~ :~r~~~-~: ~· .r, ;1;~;'~~~~~ ~:~~~ · J • ·:;~:~: :~ ·1 -··~.~::._;;:~~~:~·$~ ~?(JQnC<:~·: 1 ~- <t.~< ;.:- ·'r:.--
nate;:,, . Time · ·.OMJfe;:: :<~Ret. by,~ ··~.Gif~t!IU~~. <1:'i'(~~-; ~-· Laoora!O.Q' ~~~B)',,,, ,.;o:-.tT~~- -,; ~;:~·,.., · ·', j. J.P,·.-;:f -- . :v..~ 

LllL~ I 7J~qj I I I I Lo.~ I LfYI I o&~ 1 l DiffM{Q_ 
"f 

Rain Event: Yes Amount (in.) __ @Trace Daily Flow (MGD) __ 

Daily Flow (MGD) 

COMMENTS' lfo:W... .5-/c.ab ~ 
S\.l.Yk LX ~.o Rafn Event Yes Amount(in.) No Trace \...k)~ lG.-v.. " 
~ 

Daie/Time 

ll - 14--(o o 3'au 

O~L./t> 
Rec~ed by Q / 1 
/~ LJ-1~ ,, t3!1~ 
Sign~e ,....,. " j__ Dateffime 

C7'(0J Y ~ D?.:!k:> i(~tY·4s 
Dateffime Date/Time Signature 

Sample Deliver: UPS ( ) FED EX ( ) 

DHL() OTHER() 

TEST TYPE: Acute Cerio WI Chronic Cerio ( ) 

Acute Fish flt,) Chronic Fish ( ) Acute Magna ( ) 
Dateffime Signature Dateffime 

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



C>..J 
~"61 
..JE 

CV% = 6.59 

2600 : 

2200 

2000 

1800 

1600 

1400 

1200 

1000 

ACUTE REFERENCE TOXICANT CONTROL CHART 
Cerlodaphnla dubia 

~~~~~~~~~~~~~~~~~~#~ #~~#~~~~ ~~~~#~~~~~~~ 
<::) ~\ ~v ~- 'v ' 'v ~ ~V ~~ W ~J ~v ~ ~v ~- ~- ,~ 'v ' 

DATE 

Dates Values Mean -1 so -2 50 +1 so +2SD 
06/04/1 2 2040.0000 
07/05/12 2154.0000 2097.0000 2016.3898 1935.7797 2177.6102 2258.2203 
08/01/12 1767.0000 1987.0000 1768.1307 1589.2614 2185.8693 2384.7386 
09/04/1 2 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 2295.6859 
11/01/12 2026.0000 2011.3333 1882.6544 1753.9755 2140.0123 2268.6912 
12/06/12 1969.0000 2005.2857 1886.7337 1768.1818 2123.8377 2242.3897 
01/03/13 1893.0000 1991.2500 1874.5333 1757.8166 2107.9667 2224.6834 
02/04/13 2041.0000 1996.7778 1886.3471 1775.9163 2107.2085 2217.6392 
03/04/13 1969.0000 1994.0000 1889.5150 1785.0300 2098.4850 2202.9700 
04/01/13 2004 .0000 1994.9091 1895.7401 1796.5711 2094.0781 2193.2471 
05102/13 2042.0000 1998.8333 1903.3072 1807.7811 2094.3595 2189.8856 
06/04/13 2052.0000 2002.9231 1910.2827 1817.6423 2095.5635 2188.2039 
07/03/13 2116.0000 2011.0000 1917.0033 1823.0065 2104 .9967 2198.9935 
08/02/13 2198.0000 2023.4667 1920.8238 1818.1810 2126.1095 2228.7523 
09/03/13 2427.0000 2048.6875 1907.2286 1765.7696 2190.1464 2331.60!54 
09/10/13 2235.0000 2059.6471 1915.4185 1771.1900 2203.8756 2348.1041 
10/02/13 2079.0000 2060.7222 1920.7257 1780.7291 2200.7188 2340.7153 
10/07/13 2201 .0000 2068.1053 1928.2987 1788.4921 2207.9118 2347.7184 
11/04/13 2041.0000 2066.7500 1930.5374 1794.3247 2202.9626 2339.1753 

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



CV%= 8.13 

10000 

6000 

ACUTE REFERENCE TOXICANT CONTROL CHART 
Plmephales prome/as 

·1 so 
-2 so 

5000 +--.~--~--~--~~~--~~~--~~~--.-~~--.-~ 

###~~##~~~#~~#~~~~#~ 
~~~~~~~~~~~~$~~~~~~~ 
~~ ~v ~' ~v ~J ~v ' ~V ~ ~V ~~ <:S ~J ~v ~' ~v ~- 'v ~v ' 

DATE 

Dates Values Mean -1 so -2 so +1 so +2SD 
05/01/'12 8367.0000 
06/05/12 7930.0000 8148.5000 7839.4943 7530.4887 8457.5057 8766.5113 
07/05/12 8219.0000 8172.0000 7949.7411 7727.4823 8394.2589 8616.5177 
08/01/12 7791.0000 8076.7500 7813.6475 7550.5450 8339.8525 8602.9550 
09/04/12 7385.0000 7938.4000 7554.1855 7169.9710 8322.6145 8706.8290 
10/02/12 7384.0000 7846.0000 7434.5110 7023.0220 8257.4890 8668,9780 
11/01/12 7946.0000 7860.2857 7482.7526 7105.2195 8237.8188 8615.3519 
12/04/12 6146.0000 7646.0000 6946.3454 6246.6908 8345.6546 9045.3092 
01/03/13 6968.0000 7570.6667 6878.2773 6185.8880 8263.0560 8955.4453 
02/04/13 8367.0000 7650.3000 6950.6210 6250.9420 8349.9790 9049.6580 
03/05/13 7000.0000 7591.1818 6899.0545 6206.9273 8283.3091 8975.4364 
04/01/1 3 7281.0000 7565.3333 6899.3688 6233.4042 8231.2979 8897.2624 
05/02/1 3 7790.0000 7582.6154 6941.9654 6301.3154 8223.2654 8863.9154 
06/07/1 3 7000.0000 7541.0000 6906.0933 6271.1867 8175.9067 8810.8133 
07/03/1 3 6566.0000 7476.0000 6814.4200 6152.8399 8137.5800 8799.1601 
08/02/1 3 7652.0000 7487.0000 6846.3402 6205.6805 8127.6598 8768.3195 
09/05/13 8073.0000 7521.4706 6885.0809 6248.6911 8157.8603 8794.2501 
10/02/13 8219.0000 7560.2222 6921.3175 6282.4128 8199.1269 8838.0317 
10/07/13 8117.0000 7589.5263 6955.6199 6321.7134 8223.4328 8857.3392 
11 /05/13 7549.0000 7587.5000 6970.4342 6353.3685 8204.5658 8821.6315 
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