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Location Address: 

Pharmacia & Upjohn Company LLC 41 Stiles Lane 
c/o Pfizer Inc. North Haven, Connecticut 06473 
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Peapack, New Jersey 07977 

Facility ID: 101-038 Penni! ID: CTOOO 1341 

Receiving Stream: Quinnipiac River (Class B) Effective Date: October 01, 2018 

Receiving Water Body ID: CT5200-00_0l Permit Expires: September 30, 2023 

SECTION 1: GENERAL PROVISIONS 

(A) This permit is reissued in accordance with section 22a-430 of Chapter 446k, Connecticut General Statutes 
("CGS"), the Regulations of Connecticut State Agencies ("RCSA") adopted thereunder, as amended, and 
section 402(b) of the Clean Water Act ("CWA"), as amended, 33 USC 1251, et. seq., and pursuant to an 
approval dated September 26, 1973, by the Administrator of the United States Environmental Protection 
Agency for the State ofConnecticut to administer a NPDES permit program. 

(B) PHARMACIA & UP JOHN COMPANY LLC ("Permittee") shall comply with all conditions ofthis permit 
including the following sections of the RCSA which have been adopted pursuant to section 22a-430 of the 
CGS and are hereby incorporated into this permit. Your attention is especially drawn to the notification 
requirements of subsections (i)(2), (i)(3), (j)(l), (j)(6), (j)(8), (j)(9)(C), (j)(IO)(C), (j)(ll)(C), (D), (E), and 
(F), (k)(3) and (4) and (1)(2) of section 22a-430-3. 

Section 22a-430-3: General Conditions 

(a) Definitions 
(b) General 
(c) Inspection and Entry 
(d) Effect ofa Permit 
(e) Duty 
(f) Proper Operation and Maintenance 
(g) Sludge Disposal 
(h) Duty to Mitigate 
(i) Facility Modifications; Notification 
(j) Monitoring, Records and Reporting Requirements 
(k) Bypass 
(I) Conditions Applicable to POTWs 
(m) Effluent Limitation Violations (Upsets) 
(n) Enforcement 
(o) Resource Conservation 
(p) Spill Prevention and Control 
(q) Instrumentation, Alarms, Flow Recorders 
(r) Equalization 
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Section 22a-430-4: Procedures and Criteria 

(a) Duty to Apply 
(b) Duty to Reapply 
(c) Application Requirements 
(d) Prelimiuary Review 
(e) Tentative Determination 
(f) Draft Permits, Fact Sheets 
(g) Public Notice, Notice of Hearing 
(h) Public Comments 
(i) Final Determination 
(j) Public Hearings 
(k) Submission of Plans and Specifications. Approval. 
([) Establishing Effluent Limitations and Conditions 
(m) Case by Case Determinations 
(n) Permit issuance or renewal 
(o) Permit Transfer 
(p) Permit revocation, denial or modification 
(q) Variances 
(r) Secondary Treatment Requirements 
(s) Treatment Requirements for Metals and Cyanide 
(t) Discharges to POTWs - Prohibitions 

(C) Violations of any of the terms, conditions, or limitations contained in this permit may subject the permittee 
to enforcement action including, but not limited to, seeking penalties, injunctions and/or forfeitures pursuant 
to applicable sections ofthe CGS and RCSA. 

(D) Any false statement in any information submitted pursuant to this permit may be punishable as a criminal 
offense under section 22a-438 or 22a-13 la of the CGS or in accordance with section 22a-6, under section 
53a- l 57b of the CGS. The CW A provides that any person who knowingly makes any false statement, 
representation, or certification in any record or other document submitted or required to be maintained under 
this permit, including monitoring reports or reports of compliance or non-compliance shall, upon conviction, 
be punished by a fme ofnot more than $10,000 per violation, or by imprisonment for not more than 6 months 
per violation, or by both. 

(E) The CW A provides that any person who falsifies, tampers with, or knowingly renders inaccurate any 
monitoring device or method required to be maintained under this permit shall, upon conviction, be punished 
by a fine of not more than $ I 0,000, or by imprisonment for not more than 2 years, or both. If a conviction of 
a person is for a violation committed after a first conviction of such person under this paragraph, punishment 
is a fme ofnot more than $20,000 per day ofviolation, or by imprisonment ofnot more than 4 years, or both. 

(F) The permittee shall allow the Commissioner of the Department of Energy and Environmental Protection 
("Commissioner") or an authorized representative (including an authorized contractor acting as a 

· representative of the Commissioner), upon presentation of credentials and other documents as may be 
required by law, to: a) Enter upon the permittee's premises where a regulated facility or activity is located or 
conducted, or where records must be kept under the conditions ofthis permit; b) Have access to and copy, at 
reasonable times, any records that must be kept under the conditions of this permit; c) Inspect at reasonable 
times any facilities, equipment (including monitoring and control equipment), practices, or operations 
regulated or required under this permit; and d) Sample or monitor at reasonable times, for the purposes of 
assuring permit compliance or as otherwise authorized by the CWA, any substances or parameters at any 
location. 

(G) The authorization to discharge under this permit may not be transferred without prior written approval of the 
Commissioner. To request such approval, the permittee and proposed transferee shall register such proposed 
transfer with the Commissioner, at least thirty days prior to the transferee becoming legally responsible for 
creating or maintaining any discharge which is the subject of the permit transfer. Failure, by the transferee, 
to obtain the Commissioner's approval prior to commencing such discharge(s) may subject the transferee to 
enforcement action for discharging without a permit pursuant to applicable sections of the CGS and RCSA. 
The Commissioner may require modification or revocation and reissuance of the permit to change the name 
of the permittee and incorporate such other requirements as maybe necessary under the CWA. 
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(H) No provision of this permit and no action or inaction by the Commissioner shall be construed to constitute 
an assurance by the Commissioner that the actions taken by the permittee pursuant to this permit will result 
in compliance or prevent or abate pollution. 

(I) Nothing in this permit shall relieve the permittee ofother obligations under applicable federal, state and local 
law. · 

(J) An annual fee shall be paid for each year this permit is in effect as set forth in section22a-430-7 ofthe RCSA. 

(K) This permitted discharge is consistent with the applicable goals and policies of the Connecticut Coastal 
Management Act (section 22a-92 ofthe CGS). 

(L) The permittee shall operate and maintain its collection and treatment system in accordance with the plan 
titled Groundwater Treatment Plant Operation and Maintenance Manual Pharmacia & Upjohn Company 
LLC, July 2017, and with any approvals issued in accordance with RCSA section 22a-430-3(i)(3). 

SECTION 2: DEFINITIONS 

(A) The definitions of the terms used in this permit shall be the same as the defmitions contained in section 22a-
423 ofthe CGS and sections 22a-430-3(a) and 22a-430-6 ofthe RCSA. 

(B) In addition to the above, the following definitions shall apply to this permit: 

"40 CFR" means Title 40 ofthe Code of Federal Regulations. 

"Annually", when used as a sampling frequency in Table A of this permit, means that sampling is 
required in the month ofMarch. 

"Average Monthly Limit'' means the maximum allowable "Average Monthly Concentration" as 
defmed. in section 22a'430-3(a) of the RCSA when expressed as a concentration (e.g., mg/1); 
otherwise, it means "Average Monthly Discharge Limitation" as defined in section 22a-430-3(a) of 
theRCSA. 

Connecticut Water Quality Standards means the regulations adopted under RCSA sections 22a-426-
l through 22a-426-9, as amended. 

"Daily Concentration" means the concentration of a substance as measured in a daily composite 
sample, or, the arithmetic average of all grab sample results defining a grab sample average. 

"Daily Quantity" means the quantity ofwaste discharged during an operating day. 

"DMR" means Discharge Monitoring Report. 

"Instantaneous Limit" means the highest allowable concentration of a substance as measured by a 
grab sample, or the highest allowable measurement ofa parameter as obtained through instantaneous 
monitoring. 

"LC" means Lethal Concentration 

"LCso" means the concentration lethal to 50 percent of the test organisms. 

"Lowest Observed Effect Concentration" ("LOEC") means the lowest concentration of an effluent 
or toxicant that results in adverse effects on the test organisms. 

"Maximum Daily Limit'', means the maximum allowable "Daily Concentration" (defined above) 
when expressed as a concentration ( e.g., mg/I); otherwise, it means the maximum allowable "Daily 
Quantity" as defined above, unless it is expressed as a flow quantity. If expressed as a flow quantity 
it means "Maximum Daily Flow" as defined in section 22a-430-3(a) ofthe RCSA. 
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"No Observed Effect Concentration" ("NOEC") means the highest tested concentration of an 
effluent or toxicant at which no adverse effects are observed on the aquatic test organisms at a 
specific time of observation. 

"Quarter" means the calendar quarter beginning at 12:00 AM on the first day of March, June, 
September, and December and ending at 12:00 AM on the first day of June, September, December, 
and March, respectively. 

"Quarterly", when used as a sampling frequency in Table A of this permit, means that sampling is 
required in the months of March, June, September, and December. 

"Range During Sampling" ("RDS"), as a sample type, means the maximum and minimum of all 
values recorded as a result of analyzing each grab sample of: I) a Composite Sample or, 2) a Grab 
Sample Average. For those pe1mittees with continuous monitoring and recording pH meters, Range 
During Sampling means the maximmn and minimum readings recorded with the continuous 
monitoring device during the Composite or Grab Sample Average sample collection. 

"Reporting Frequency" means the frequency at which monitoring results must be provided. 

"Semiannual" when used as a sampling frequency in Table A of this permit, means that sampling is· 
required in the months of March and September. 

"Twice/Month" when used as a sampling frequency in Table A ofthis permit, means that sampling 
is required twice in a calendar month, and that each sample must be collected no less than twelve 
days apart. 

SECTION 3: COMMISSIONER'S DECISION 

(A) The Commissioner has issued a final determination and has found that with respect to DSN 001-1, 
modification ofthe existing system would protect the waters ofthe state from pollution. The Commissioner's 
decision is based on Application 201407119 for permit reissuance received on July 7, 2014, and the 
administrative record established in the processing ofthat application. 

(B) (!) From the issuance of this permit through and including the last day of the first calendar month of such 
issuance, the Commissioner hereby authorizes the permittee to discharge in accordance with the terms and 
conditions of Permit No. CT000134 l, issued by the Commissioner to the permittee on January 8, 2010, the 
previous application submitted by the permittee on July 14, 2009, and all modifications and approvals 
issued by the Commissioner or the Commissioner's authorized agent for the discharge and/or activities 
authorized by, or associated with, Permit No. CT0001341, issued by the Commissioner to the permittee on 
January 8, 2010. 

(2) Beginning on the first day ofthe month following the issuance of this permit and continuing until this 
permit expires or is modified or revoked, the Commissioner hereby authorizes the permittee to discharge 
in accordance with the terms and conditions of this permit, Application No. 201407119 received by the 
Department on July 7, 2014, and all modifications and approvals issued by the Commissioner or the 
Commissioner's authorized agent for the discharge and/or activities authorized by, or associated with this 
permit. 

(C) The Commissioner hereby authorizes the permittee to discharge in accordance with the provisions of this 
permit, the above referenced application, and all approvals issued by the Commissioner or the 
Commissioner's authorized agent for the discharges and/or activities authorized by, or associated with, this 
permit. 

(D) The Commissioner reserves the right to make appropriate revisions to the permit in order to establish any 
appropriate effluent limitations, schedules ofcompliance, or other provisions which may be authorized under 
the Federal Clean Water Act or the CGS or regulations adopted thereunder, as amended. The permit as 
modified or renewed under this paragraph may also contain any other requirements of the Federal Clean 
Water Act or the CGS or regulations adopted thereunder which are then applicable. 
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SECTION 4: GENERAL EFFLUENT LIMITATIONS 

(A) The permittee shall assure that the surface water affected by the subject discharge shall conform to the 
Connecticut Water Quality Standards. 

(B) No discharge shall contain, or cause in the receiving stream, a visible oil sheen or floating solids, or cause 
visible discoloration or foaming in the receiving stream. 

(C) No discharge shall cause acute or chronic toxicity in the receiving water body beyond any zone of influence 
specifically allocated to that discharge in this permit. 

(D) The temperature of any discharge shall not increase the temperature of the receiving stream above 85 °P, or 
in any case, raise the temperature oftbe receiving stream by more than 4 °P. 

SECTION 5: SPECIFIC EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS 

(A) The discharge is restricted by, and shall be monitored in accordance with the following table in this section. 
The wastewater discharge shall not exceed the eftluent limitations in this table and shall otherwise conform 
to the specific terms and conditions listed in the table. The permittee shall comply with the "Remarks" and 
"Footnotes" noted in the table that follows and such remarks and footnotes are enforceable like any other 
term or condition ofthis permit. 

(B) The wastewaters authorized/approved by this permit shall be collected, treated, and discharged in accordance 
with this permit and with any approvals issued by the Commissioner or his/her authorized agent for the 
discharges and activities authorized by or associated with this permit. Any wastewater discharges not 
expressly identified in these tables or otherwise approved to be discharged by this permit shall not be 
authorized to be discharged by this permit. 

(C) All samples shall be comprised of only the wastewater described in these tables. Samples shall be collected 
prior to combination with receiving waters or wastewater of any other type, and after all approved treatment 
uoits, if applicable. Samples and measurements taken for the purpose of monitoring shall be representative 
of the monitored activity. Collection of permit required effluent samples in any location other than the 
authorized location noted in this permit shall be a violation ofthis permit. 

(D) In cases where limits and sample type are specified but sampling is not required by this permit, the limits 
specified shall apply to all samples which may be collected and analyzed by the Department of Energy and 
Environmental Protection ("Department") personnel, the permittee, or other parties. 
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Table A 
Discharge Serial Number: 001 I Monitoring Location: 1 (EXTERNAL OUTFALL) 
Wastewater Comprising DSN 001-1: Treated: Contaminated Groundwater; Decontamination Station Wastewater; Excavation Dewatering Wastewater; Stormwater from Site Remediation 
and Maintenance Activities; Containment System Stormwater; Floonvash Wastewater; Laboratory Sink Wastewaters; Air Compressor/Dryer Condensate; Pump Seal Water; Tank 
Cleanimz Wastewater; Filter Backwash 
Monitorimr Location Descrintion: Final effluent outfall chamber ("PT-4") 
Receiving Water: Quinnioiac River I Dilution Factor: 16.6:1 (for 2-Chloroaniline, 3-Chloroaniline, Ammonia, Dichloran, Formaldehyde, Vanadium) 

FLOW/TIME BASED MONITORING INSTANTANEOUS MONITORING 0.. ·g. to0 
> . . 
0NET ..., 

]-~ Instantan- Sample ·a.!. 
PARAMETER DMR UNITS E ~-~Average Maximum Sample// Sample Type or eous limit Sample// Type or 

CODE Monthly Daily Reporting Measurement to be or Reporting measure- "§ 
:j 
<~ 

"l 
-~ ~Limit Limit Frequency1 reported required Frequency1 rnent to be ~ 
i'jrange reported 

Acute Aquatic Toxicity3 
TSA3E % NA LCso~ 100 Semiannual Daily Composite LCso~3.3 NR* GrabAmericamvsis bClhia 

Acute Aquatic Toxicity3 
TSA6A % NA LCso ~ 100 Semiannual Daily Composite LCso:?:33.3 NR* GrabCvnrinodon varie2atus 

Chronic Aquatic Toxicity (Survival)' 
TOP3E % NA - Semiannual Daily Composite NA NR NAAmericamvsis bahia 

Chronic Aquatic Toxicity (Growth)' 
TPP3E % NA -- Semiannual Daily Composite NA NR NAAmericamvsis bahia 

Chronic Aquatic Toxicity (Fecundity)4 
TVP3E % NA C-NOEQ: 6.0 Semiannual Daily Composite NA NR NAAmericamvsis bahia 

Chronic Aquatic Toxicity (Survival)4 

TOP6A % NA -- Semiannual Daily Composite NA NR NAC,mrinodon varie12atus 
Chronic Aquatic Toxicity (Growth)' 

TPP6A % NA C-NOEQ: 6.0 Semiannual Daily Composite NA NR NAC,mrinodon variezatus 

l-Chloro-2-nitrobenzene 51649 µe/1 10.2 17.7 Twice/Month Daily Composite 26.5 NR* Grab 5 " 1-Chloro-2-nitrobenzene 51649 e/dav 4.1 7.1 Twiceftvionth Daily Composite NA NR NA " l, 1-Dichloroethane 34496 II O'/l --- --- Annually Grab Sample Average NA NR NA 1 " 1,1 "Dichloroethvlene 34501 uo/1 --- -- Monthly Grab Samole Average NA NR NA " 1,1,1-Trichloroethane 34506 µe/L --- --- Monthly Grab Sample Average NA NR NA " 1,2-Dichlorobenzene 34536 110/L --- --- Ouarterlv Grab Samole Averaee NA NR NA 1 " 1,2-Dichloroethane 32103 ue/1 --- --- Annually Grab Sample Average NA NR NA 1 " 1,2-trans-Dichloroethv lene 34546 "oil --- --- Annually Grab Sample Average NA NR NA 1 " 1,2,4-Trichlorobenzene 34551 µo/1. --- --- Annually Daily Comoosite NA NR NA 
1,3-Dichlorobenzene 34566 ue/L --- --- Quarterly Grab Sample Average NA NR NA 1 " 

" 1,4-Dichlorobenzene 34571 no/I --- --- Quarterly Grab Sample Average NA NR NA 1 " 
OOERIM 1,4-Dioxane 82388 110/L 112 128 Twice/Month Daily Como6site NR* Grab 1 
LIMITS' 

192 " 1,4-Dioxane 82388 glday 45 52 Twice/Month Daily Composite NA NR NA " 
FJNAL 1,4-Dioxane 82388 no/1 43.3 75.0 Twice/Month Dally Composite 113 NR* Grab 1 

LIMIT< " 1,4-Dioxane 82388 g/day 17.5 30.3 Twice/Month Dailv Comnosite NA NR NA " 
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Table A 
Discharge Serial Number: 001 I Monitoring Location: 1 (EXTERNAL OUTFALL) 
Wastewater Comprising DSN 001-1: Treated: Contaminated Groundwater; Decontamination Station Wastewater; Excavation J)ewatering Wastewater; Stormwater from Site Remediation 
and Maintenance Activities; Containment System Stormwater; Floorwash Wastewater; Laboratory Sink Wastewaters; Air Compressor/Dryer Condensate; Pump Seal Water; Tank 
Cleanim:r Wastewater: Filter Backwash 
Monitoring Location Descriution: Final effluent outfall chamber ("PT-4") 
ReceiviDQ" Water: Quinnipiac River I Dilution Factor: 16.6:1 (for 2-Chloroaniline, 3-Chloroaniline, Ammonia, Dichloran, Formaldehyde, Vanadium) 

FLOW/TIME BASED MONITORING INSTANTANEOUS MONITORING ]
"al 

NET ,_, ~ !~ 
Instantan- SamplePARAMETER DMR UNITS Average Maximum Sample// Sample Type or eous limit Sample// Type or s lt

! .gCODE Monthly Daily Reporting Measurement to be or Reporting measure- :l ~ 
Limit Limit Frequency1 reported required Frequency1 ment tO"be ~~ 

range reported 
2-Chloroaniline 77287 ue/1 37.I 64.3 Twice/Month Daily Composite 96.0 NR* Grab 5 ., 
2-Chloroaniline . .,77287 glday 15.0 26.0 TwiceJM:onth Daily Composite NA NR NA 
2-Chloronhenol ... ...34586 UO/j Quarterly Dai.Iv Comoosite NA NR NA 2 ., 
2-Methvlohenol .,78395 ue/1 -- --- Annually Daily Composite NA NR NA 5 
2,4-Dich!oroohenol 3460] ... ... .,,ug/{ Annuallv Daily Composite NA NR NA 5 
2,4-Dimethvlnhenol uo/1 ... .,,34606 --- Annually Daily Composite NA NR NA 5 
2,4,6-Trichloroohenol 34621 ue/1 ... ... Annually Daily Composite NA NR NA 5 ,I 

3-Chloroaniline 77286 ug/L ... ... Monthly Daily Composite NA NR NA 10 ,I 

3-MethYlnhenol/4-Methylphenol 82627 LIO/I ... ... Annually Daily Composite NA NR NA 5 ,I 

3,3 '-Dichlorobenzidine 34631 u•IL ... ... .,Monthly Daily Composite NA NR NA 2 
3,3 '-Dimethy]benzidine 51647 ug/L ... ... .,Monthly Daily Composite NA NR NA 5 
3,4-Benzo:fluoranthene 79531 U0/1 ... -- Annually Daily Composite NA NR NA 2 ,I 

4-Chloroaniline 50312 Ull/J 2.83 4.90 Twice/Ivionth Daily Composite 7.35 NR* Grab 5 ,I 

4-Chloroaniline 50312 g/day I.I 2.0 Twice/Month Dai.Iv Composite NA NR NA ,I 

Acenaohthene 34205 ue/1 ... ... Annually Daily Composite NA NR NA 2 ,I 

Acenaohthvlene 34200 ... ... .,ue/L Annually Daily Composite NA NR NA 2 
Aluminum, Total 01105 Ug/1 83.9 136 Twice/Month Daily Composite 204 NR* Grab 5 ,I 

Aluminum, Total 01105 giday 33.8 54.8 Twice/Month Daily Composite NA NR NA 
Ammonia (as N) 

nmruM (from Ar,ril 111 lo October 31'1) 
00610 mg/L 3.383 3.942 Twice/Month Daily Composite 5.914 NR Grab ,I 

LJMITS' Ammonia ( as N) 00610(from Aoril 111 to October 31'9 g/day 1366 1591 Twice/Jv[onth Daily Composite NA NR NR ,I 

Ammonia ( as NJ 00610 mg/L 0.902lfrom Aprill" lo October 31") 1.745 Twice/Month Daily Composite 2.618 NR Grab ,I'™'"" 
LTMITS6 

Ammonia ( as N) 
ffro111 Ar,ril P' to October 31") 00610 g/day 364 705 Twice/Month Daily Composite NA NR NR ,I 

Ammonia (as N) 
rrrom November 1'1to Morch 31") 00610 µg/L ... -- Monthly Daily Composite NA NR NR ., 
Aniline ...77089 ue/1 -- Monthly Daily Composite NA NR NR 2 ,I 

Anthracene µg; ... ...34220 Annually Daily Composite NA NR NA 2 ,I 

AntimonY, Total uo, ... ...01268 Annually Daily Comoosite NA NR NR 1 ,I 

Arsenic, Total ... ...01252 U!LJ c Monthly Daily Composite NA NR NR 2 ,I 
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Table A 
Discharoe Serial Number: 001 I Monitorine Location: 1 (EXTERNAL OUTFALL) 
Wastewater Comprising DSN 001-1: Treated: Contaminated Groundwater; .Decontamination Station Wastewater; Excavation Dewatering Wastewater; Stormwater from Site Remediation 
and Maintenance Activities; Containment System Stormwater; Floorwash Wastewater; Laboratory Sink Wastewaters; Air Compressor/Dryer Condensate; Pump Seal Water; Tank 
Cleanin!:! Wastewater; Filter Backwash 
Monitoring Location Descriotion: Final effluent outfall chamber ("PT-4") 
Receivinl7 Water: Ouinnipiac River I Dilution Factor: 16.6:1 {for 2-Chloroaniline, 3-Chloroaniline, Ammonia, Dichloran, Formaldehyde, Vanadium) 

FLOW/TIME BASED MONITORING INSTANTANEOUS MONITORING 

NET Instantan- Sample
PARAMETER DMR UNlTS Average Maximum Sample// Sample Type or eous limit Sample// Type or 

CODE Monthly Daily Reporting Measurement to be or Reporting measure-
Limit Limit Frequency1 reported required Frequency1 ment to be 

range reported 
Azobenzene 77625 """ 0.205 0.355 Twice/Month Daily Comoosite 0.525 NR* Grab 2 

Azobenzene 77625 g/day 0.08 0.14 Twice/Month Daily Composite NA NR NA " Benzene 34030 ug/L 51.0 88.4 Twice/Month Grab Samole AYero•e 133 NR* Grab 0.5 " Benzene 34030 g/day 20.6 35.7 Twice/Month Grab Samole Ayero•e NA NR NA " Benzidine 39120 no/L --- --- Monthly Daily Comoosite NA NR NA 5 " Benzo( a )anthracene 34526 ue11 --- --- Anouallv Dailv Comoosite NA NR NA 2 " Benzo(a)ovrene 34247 ,,.11 -- --- Anouallv Daily Comoosite NA NR NA 2 " Benzoic Acid 77247 no/I --- --- Anouallv Daily Composite NA NR NA 50 " Biochemical Oxveen Demand (BODs) 85002 moil 20 30 Monthlv DailY Comoosite 45 NR' Grab " Biochemical Oxveen Demand (BODs) 85002 kg/day 8.07 12.1 Monthly Daily Comoosite NA NR NA " Bis(2-chloroeth, •I1 ether 34273 Ug/L --- --- Anouallv Daily Composite NA NR NA 2 " Bis(2-ethYlhexYI\nhtha!ate 39100 ue/L 2.25 3.8 Twice/Month Dailv Comoosite 5.7 NR* Grab 3 
Bis(2-ethylhexyl>nhthalate 39100 g/day 0.89 1.54 Twice/Month Daily Comoosite NA NR NA " 
Cadmium, Total 01113 uo/L --- --- Anoually Daily Composite NA NR NA 0.2 " 

" Carbazole 77571 µg/L --- --- Monthlv Dallv Comoosite NA NR NA 2 " Carbon Disulfide 77041 Ug/l --- --- Anouallv Grab Sample Averaee NA NR NA 5 " Chlorine, Total Residual 50060 u,11 --- --- Monthlv Grab Sample Average NA NR NA 10 

Chlorobenzene 34301 ug/L --- --- Monthlv Grab Samole Averaee NA NR NA " Chloroethane 85811 no11 -- --- Anouallv Grab Sample Average NA NR NA " Chloroform 32106 u,11 --- --- Anouallv Grab Sample Average NA NR NA " Chromium, Total 01034 ue/L --- --- Annuallv Daily Comoosite NA NR NA " 34320 no11 --- --- Annually Daily Composite NA NR NA 2 " cis-1,2-Dichloroethene 81686 ueJL --- --- Monthlv Grab Samole Averaee NA NR NA " Comoliance with 40 CFR 450 51487 Yes/No Yes Yes Monthly Comoliance NA NR NA 

INruUM r,C,"o""'Me,cr,_,T~ot:,,al;------+-'O;c'l,';O::C4o:2_f---1"~•,/L~-+---!,14:,·c-8_-+_~17!:'.'.i-6--+---:!cTc'w"'ic"'e',/M~o"'nth~+-D~ai"'·rv'--;'C~o"'m!l!!c!po~sic'te,_-+_-'2~6":.4'-----+--NR~c:-•--+----':G"'rac'b'--j--'3'---+-'":-II 
Loors' Conner, Total 01042 g/day 5.9 10.3 Twice/Month Daily Comoosite NA NR NA " 
FINAL Conner, Total 01042 no11 5.5 9.6 Twice/Month Dally Composite 14.4 NR* Grab 3 " 

LJM1TS6 
Conner, Total 01042 g/day 2.2 3.9 Twice/Month Daily Composite NA NR NA " 

INTfilUM Cyanide, Total 00720 ue/1 16 21 Twice/Month Grab Samole AYer0 •e 31 NR* NA 5 " 
LJMITs' r,C;'y"an""ic;d"e,'-;T;;'o',tal";------+-0:Coc:7~2°'0-f---'=:'g/d~a"'y-+----c6'-':_5=--+----c8:-'.4:--+---:aTc'w"'ic"'e',/M:',"o"'nth~+.:_cGr~ab,:..,,Seeameem"r:"e-'A"-v"e"'ro=••e-+--,N:';-';A---+--';:NR~--+----;N'"A'-f---+-''---+-'.,:-II 
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Table A 
Discharge Serial Number: 001 I Monitorine Location: 1 (EXTERNAL OUTFALL) 
Wastewater Comprising DSN 001-1: Treated: Contaminated Groundwater; Decontamination Station Wastewater; Excavation Dewatering Wastewater; Stormwater from Site Remediation 
and Maintenance Activities; Containment System Stormwater; Floorwash Wastewater; Laboratory Sink Wastewaters; Air Compressor/Dryer Condensate; Pump Seal Water; Tank 
Cleanincr Wastewater; Filter Backwash 
Monitorin2: Location Description: Final effluent outfall chamber ("PT-4") 
Receiving Water: Quinnioiac River I Dilution Factor: 16.6:1 (for 2-Chloroaniline, 3-Chloroaniline, Ammonia, Dichloran, Formaldehvde, Vanadium) 

~FLOW/TIME BASED MONITORING INSTANTANEOUS MONITORING 
ol ·g.' t,l 

NET > ~~ 
Instantan- Sample -' " ·HPARAMETER DMR UNITS Average Maximum Sample// Sample Type or eous limit Sample// Type or E is-~ 

CODE ., ~Monthly Daily Reporting Measurement to be or Reporting measure- :s
il .. ~ 

Limit Limit Frequency1 reported required Frequency1 mentto be :E 1~ 
range reported u 

FINAL I Cvanide, Total 00720 ...IT 
6 0.585 1.0' Twice/Month Grab Sample Average J.5' NR* NA 5 ., 

LIMITS I Cvanide, Total 00720 ,/dav 0.23 .,0.40 Twice/Month Grab Sanmle Average NA NR NA
Dibenzofuran 81302 ,,.11 --- .,--- Monthlv Dailv Comoosite NA NR NR 2
Dichloran 38446 ""IT --- - Monthlv Daily Composite NA NR NR 5 ., 
Diohenamid ,,.1178004 --- --- Monthlv Dailv Comnosite NA NR NR 5 ., 
Ethvlbenzene 34371 HO/L --- --- Annuallv Grab Sarnole Average NA NR NR 0.5 ., 
Flow, AveraQ"e7 00056 =d .,106,560 NA Continuous Total Daily Flow NA NR NR
Flow, Maximum7 50047 =d NA 252,000 Continuous Total Daily Flow NA NR NR ., 
Flow, Dav of Sampling 74076 ond NA 252,000 Twice/Month Total Dailv Flow NA NR NR ., 
Fluoranthene 34376 ue/T --- --- Annuallv Daily Composite NA NR NR 2 .,
Fluorene 34381 ,,.r, --- --- Annuallv Daily Composite NA NR NR 2 ., 
Formaldehvde 71880 ue/L .,--- --- Monthlv Dailv Comoosite NA NR NR 50
Iron, Total ,,.r,01045 --- --- Ouarterlv Daily Composite NA NR NR 10 ., 
Lead, Total 01051 .,""" --- --- Annuallv Dailv Comnosite NA NR NR 0.4
m-Toluidine 51648 ""IT - Monthlv .,--- Daily Composite NA NR NR 10
Mercurv, Total 50092 no!T --- - Monthlv Dailv Composite NA NR NR 0.5 .,
Methvlbromide 34413 u.o/T .,--- --- Annuallv Grab Samole Average NA NR NR 0.5 
Methvlene chloride 34423 ""IT --- --- Annuallv Grab Sample Average NA NR NR 0.5 ., 
Methyl tert butvl ether 22417 .,""/L --- --- Annuallv Grab Sample Average NA NR NR l
Nanhthalene 34696 ""/L --- --- Annuallv Dailv Comoosite NA NR 2 ., 
Nickel, Total 01067 uo/T 

NR 
--- -- Annuallv Daily Composite NA NR NR 2.5 ., 

Nitrate (as Nl 00620 mo L .,--- -- Monthlv Daily Composite NA NR NR
Nitrite ( as N) 00615 mg L --- --- Monthlv Dailv Comoosite NA NR NR ., 
Nitro benzene 34447 µg/L --- --- Annuallv Daily Comoosite NA NR NR 2 .,
Nitroe:en, Total 00600 lbs/dav 75.0 NA Monthlv Daily Composite NA NR ., 
Oroanic Nitro~en (as N) 00605 ml!/L 

NR 
--- - Monthlv Daily Comoosite NA NR NR ., 

Oxv0 en, Dissolved (Minimum) 00300 me/T .,--- - Monthlv Daily Composite --- Monthly Grab
PCBs, Total Aroclors8 51867 µo/T 0.0000645 0.0001115 Twiceftv[onth Dailv Composite .,0.0001665 NR* Grab 0.05
PCBs, Total Aroclors8 51867 e/dav 0.000026 0.000045 Twice/Month Dailv Comoosite NA NR NR .,, 
oH,Minimum 61942 SU NA NA .,,NR NA 6.5 Continuous Continuous 
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Table A 
Discharge Serial Number: 001 I Monitoring Location: 1 u,XTERNAL OUTFALL) 
Wastewater Comprising DSN 001-1: Treated: Contaminated Groundwater; Decontamination Station Wastewater; Excavation Dewatering Wastewater; Stormwater from Site Remediation 
and Maintenance Activities; Containment System Stormwater; Floorwash Wastewater; Laboratory Sink Wastewaters; Air Compressor/Dryer Condensate; Pump Seal Water; Tank 
Cleanim! Wastewater; Filter Backwash 
Monitorinii Location Descrintion: Final effluent outfall chamber ("PT-4") 
Receiving Water: Quinnioiac River I Dilution Factor: 16.6:1 (for 2-Chloroaniline, 3-Chloroaniline, Ammonia, Dichloran, Formaldehyde, Vanadium) 

FLOW/TIME BASED MONITORING INSTANTANEOUS MONITORING ~ 
'l; ·5 ~ 

~ i~NET ..., .gInstantan- Sample 

I 
~,PARAMETER DMR UNITS s ;;;·;;Average Maximum Sample// Sample Type or eous limit Sample// Type or ~~CODE Monthly Daily Reporting Measurement to be or Reporting measure- ~ .s 
"~ Limit Limit Frequency1 reported required Frequency1 mentto be :;: ] 

range reported '-' 

nH,Maximum 61941 SU NA NA NR NA 8.0 Continuous Continuous 
nH, Dav of Sarnnline 00400 SU NA NA NR NA 6.5-8.0 Twice/Month RDS v 
Phenanthrene 34461 ""/L --- --- Annually Daily Composite NA NR NR 2 v 
Phenol 34694 --- --- Annuallv Daily Composite NA NR NR 5 v""" 
Phosnhorus, Total 00665 mg/L --- --- Monthly Daily Composite NA NR NR v 
Pvrene 34469 ""/] --- --- Annually Daily Composite NA NR NR 2 v 
Silver, Total 01077 ""IT --- --- Annuallv Dailv Comoosite NA NR NR 0.2 v 
Sulfide 00745 mg/L --- --- Monthly Daily Composite NA NR NA 50 v 
Tetrachloroethvlene 34475 ,,.11 --- --- Annuallv Grab Sample Average NA NR NR 0.5 v 
Toluene 34010 ug/L --- --- Monthly Grab Sample Average NA NR NR 0.5 v 
Total Susoended Solids (TSS) 00530 me/I 30 60 Monthly Daily Composite 90 NR* Grab v 
Total Suspended Solids (TSS) 00530 ke/dav 12.1 24.2 Monthly Daily Composite NA NR NR ., 

.,Trichloroethvlene 39180 --- --- Annually Grab Sarnole Average NA NR NR 0.5""IT 
Xvlene, Total (ortho, meta, and oara) 81551 ue/L --- --- Annually Grab Sarnole Average NA NR NR 0.5 v 
Vanadium, Total 01128 - --- Annually Daily Composite NA NR NR 5 v""" 
Vinvl chloride 39175 ,,.11 --- --- Monthly Grab Sample Average NA NR NR 0.5 v 
Zinc, Total 01092 "' IT. --- --- Annually Dailv Comoosite NA NR NR JO v 

TABLE A FOOTNOTES & REMARKS 

Footnotes: 

1 The first entry in this column is the "Sample Frequency". If a "Reporting Frequency" does not follow this entry, then the "Reporting Frequency" is Monthly. 

2 Minimum Level (J\.1::L) is described in Paragraph (6)(D) of this permit. The MLs identified in the table above represent the highest acceptable MLs. Actual MLs reported by the laboratory must be 
reported on the DlVIR.. Detected concentrations less than the noted :tv1L shall be reported on the D:MR as the concentration reported by the laboratory. 

3 Acute Aquatic Toxicity testing shall be conducted in accordance with Section 7(B) of this permit. The LCso results for the Acute Aquatic Toxicity testing shall be reported on the DlVIR.. Aquatic toxicity 
testing for purposes of determining compliance with instantaneous limits shall be performed in accordance with Section ?(A) of this permit. 

CONTINUED ON THE NEXT PAGE 
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TABLE A FOOTNOTES & REMARKS (CONTINUED FROM THE PREVIOUS PAGE) 

4 
Chronic Aquatic Toxicity testing shall be conducted in accordance with Section 7(B) of this permit. The C-NOEC (Chronic No-Observed-Effect Concentration) results for the specified conditions noted 

in this table shall be reported on the D11R. Supplemental data shall be collected as required and reported consistent with Section 8(A) of this permit. The supplemental data can be provided in any 
acceptable format as long as it contains the information identified on Attachment A. 

5 
The noted permit limit is below the Minimum Level (:tvIL). Therefore, compliance with this limit shall be determined based on the lvll.,. If the measured value is less than the lvlI.,, the results shall be 

reported in accordance with Section 6F of this pennit and Footnote 2, above, and the results will be considered to be in compliance with the permit limit. If the measured value is greater or equal to the 
1vfL, the actual results obtained shall be reported on the D11R and these results will be considered a violation of the permit limit. 

6 
The interim limits shall take effect upon issuance of this permit. The final limits shall take effect on the final compliance date approved in accordance with Section l0(D) of this pennit. 

7 
For this parameter, the permittee shall maintain at the facility a record of the Total Daily Flow for each day. The permittee shall report on its DivIR the "Average Daily Flow" and the "Maximum Daily 

Flow" for each month and shall provide the record of the Total Daily Flow as an attachment to the D:tvm.. 

8 
For this parameter, the permittee shall analyze Aroclor 1060, Aroclor 1221. Aroclor 1232, Aroclor 1242, Aroclor 1248, Aroclor 1254, and Aroclor 1260 and shall sum the results and report the result on 

the DMR as "PCBs, Total Aroclors". 

Remarks: 

I. Abbreviations used for units are as follows: gpd means gallons per day; mg/L means milligrams per liter; µg/L means micrograms per liter; SU means Standard Units; ng/L means nanograms per liter; 
g/day means grams per day; kg/day means kilograms per day; lbs/day means pounds per day. Other abbreviations are as follows: RDS means Range During Sampling; NA means Not Applicable; NR 
means Not Reportable; NR*means Not Reportable, unless a sample is collected and analyzed per Section 5D of this permit 

2. If"---" is noted in the limits column in the table, this means that a limit is not specified but a value must be reported on the D1Y1R. 

3. Flow shall be reported to 1 gpd. pH shall be reported to 0.1 SU. Total Nitrogen shall be reported to 0.1 lb/day. All other values shall be reported to the level of precision/accuracy reported by the 
laboratory. -

4. In calculating average concentrations. use zeros for values reported as less than the 1vfL. 

5. "Continuous", used in this table as a "Sample" or "Sample Type", means monitoring that produces one or more data points in :fifteen minutes or less. 

6. Total Nitrogen means the sum of the concentrations of: Ammonia Nitrogen+ Organic Nitrogen+ Nitrate Nitrogen+ Nitrite Nitrogen. The concentration-based value shall be converted to lbs/day and 
reported on the D:MR. 

7. To the extent that any portion of the discharge is subject to 40 CFR 450, the permittee shall comply with the applicable provisions of40 CPR 450. All records shall be maintained on-site. On a monthly 
basis, the permittee shall report compliance with the requirements of 40 CPR 450 under reporting code 51487. If the requirements of 40 CFR 450 are not applicable in any portion of a calendar month 
because the discharge is not subject to 40 CPR 450 in that month, then the permittee shall use the appropriate NOD! (No Data Indicator) code for 51487. 

8. Supplemental data shall be provided as required and shall be reported consistent with Section 8(A) of this permit. The supplemental data can be provided in any acceptable format as long as it contains 
the information identified on Attachment B. 
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SECTION 6: SAMPLE COLLECTION, HANDLING AND ANALYTICAL TECHNIQUES 

(A) All samples shall be collected, handled, and analyzed in accordance with the methods approved under 40 
CFR 136, unless another method is required under 40 CFR subchapter Nor unless an alternative method has 
been approved in writing pursuant to 40 CFR 136.5. To determine compliance with limits and conditions 
established in this permit, monitoring must be performed using sufficiently-sensitive methods approved 
pursuant to 40 CFR 136 for the analysis of pollutants having approved methods under that part, unless a 
method is required under 40 CFR subchapter N or unless an alternative method has been approved in writing 
pursuant to 40 CFR 136.5. Monitoring parameters which do not have approved methods of analysis defined 
in 40 CFR 136 shall be collected, handled, and analyzed in accordance with the methods in Section 6(B), 
below. 

(B) The latest, most up-to-date, of the following test method(s) as well as the following container, preservation, 
and hold time requirements, shall be used to analyze the parameters identified below: 

METHOD OF
PARAMETER CONTAINER/PRESERVATION/MAXIMUM HOLDING TIME

ANALYSIS 
1 -Chloro-2-nitrobenzene EPA625 Per 40 CFR 136 (fable II) 

1,4-Dioxane EPA625 Per 40 CFR 136 (fable II) 

2-Chloroaniline EPA625 Per 40 CFR 136-(Table II) 

2-Methylphenol EPA625 Per 40 CFR 136 (Table II) 

2,4-Dinitroohenol EPA625 Per 40 CFR 136 (fable II) 

3-Chloroaniline EPA625 Per 40 CFR 136 (Table II) 

3-Methylphenol/4-Methylphenol EPA625 Per 40 CFR 136 (Table II) 

3,3 '-Dimethylbenzidine EPA625 Per 40 CFR 136 (Table II) 

4-Chloroaniline EPA625 Per 40 CFR 136 (Table II) 

Aniline EPA625 Per 40 CFR 136 (Table II) 

Azobenzene EPA625 Per 40 CFR 136 (Table II) 

Benzoic Acid EPA625 Per 40 CFR 136 (Table II) 

Carbazole EPA625 Per 40 CFR 136 (Table II) 

Carbon disulfide EPA624 Per 40 CFR 136 (Table II) 

cis-1,3-Dichloroethene EPA624 Per 40 CFR 136 (fable II) 

Dibenzofuran EPA625 Per 40 CFR 136 (fable II) 

Dichloran EPA625 Per 40 CFR 136 (fable II) 

Diphenamid EPA625 Per 40 CFR 136 (fable II) 

Formaldehyde EPA 1667 Per Method 1667 
Methyl tert butyl ether EPA624 Per 40 CFR 136 (Table II) 

Xylenes, Total EPA624 Per 40 CFR 136 (Table II) 

(C) All metals analyses identified in this permit shall refer to analyses for Total Recoverable Metal as defmed in 
40 CFR 136, unless otherwise specified. 

(D) The term Minimum Level (ML) refers to either the sample concentration equivalent to the lowest calibration 
point in a method or a multiple of the method detection limit (MDL). MLs may be obtained in several ways: 
They may be published in a method; they may be sample concentrations equivalent to the lowest acceptable 
calibration point used by the laboratory; or they may be calculated by multiplying the MDL in a method, or 
the MDL determined by a lab, by a factor. The Minimum Levels specified in the Section 5 table represent 
the maximum concentrations at which quantification must be achieved and verified during the chemical 
analyses for those noted parameters. Analyses for these parameters must include check standards within ten 
percent of the specified Minimum Level or calibration points equal to or less than the specified Minimum 
Level. 

(E) The value of each parameter for which monitoring is required under this permit shall be reported to the 
maximum level of accuracy and precision possible, consistent with the requirements of this section of the 
permit. 

(F) Analyses for which quantification was verified to be at or below an ML, and which indicate that a parameter 
was not detected, shall be reported as "less than x" where 'x' is the numerical value equivalent to the ML for 
that analysis. If the permittee is required to submit its DMRs through the NetDMR system, the permittee 
shall report the non-detect value consistent with the reporting requirements for NetDMR. 

(G) Results of analyses which indicate that a parameter was not present at a concentration greater than or equal 
to the ML specified for that analysis shall be considered equivalent to zero for purposes of determining 
compliance with effluent limitations or conditions specified in this permit. 
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(H) It is a violation of this permit for a permittee or his/her designated agent, to manipulate test samples in any 
manner, to delay sample shipment, or to terminate or to cause to terminate a toxicity test. Once initiated, all 
toxicity tests must be completed. 

(I) Analyses required uuder this permit shall be performed in accordance with CGS section 19a-29a. An 
"environmental laboratory", as that term is defined in the referenced section, that is performing analyses 
required by this permit, shall be registered and have certification acceptable to the Commissioner, as such 
registration and certification is necessary. 

SECTION 7: TOXICITY MONITORING 

(A) ACUTE TESTING REQUIREMENTS (Grab Samples Only): The permittee shall conduct acute aquatic 
toxicityrtesting for DSN 001-1 for Instantaneous Monitoring requirements as follows: 

(I) TEST METHOD: Acute Aquatic Toxicity monitoring shall he performed as prescribed in Methods 
for Measuring the Acute Toxicity of Effluents and Receiving Waters to Freshwater and Marine 
Organisms (EPA-821-R-02-012), or the most current version, with any exceptions or clarifications 
noted below. 

(2) SAMPLE COLLECTION & HANDLING: 

(a) Grab samples shall be chilled immediately following collection. Samples shall be held at 
0-6 °C until acute aquatic toxicity testing is initiated. 

(b) Effluent samples shall not be dechlorinated, filtered, or, modified in any way, prior to 
testing for aquatic toxicity unless specifically approved in writing by the Commissioner for 
monitoring at this facility. 

(c) Tests for acute aquatic toxicity shall be initiated within 36 hours of sample collection. 

(3) TEST DURATION & TEST SPECIES: 

(a) For 48-hours utilizing neonatal Americamysis bahia (I-5 days old with no more than 
24-bours range in age). 

(b) For 48-hours utilizing larval Cyprinodon variegatus (1-14 days old with no more than 
24-hours range in age). 

(4) ACUTE ENDPOINT: Survival at 48 hours measured by LC,o. 

(5) TEST CONDITIONS: 

(a) Tests for acute aquatic toxicity shall be conducted as prescribed for static non-renewal 
tests. 

(b) Multi-concentration ( definitive) testing shall be conducted. The following effluent dilution 
series concentrations shall be used: 100%, 75%, 50%, 25%, 12.5% and 6.25%. 

(c) Synthetic seawater for use as dilution water or controls shall be prepared with deionized 
water and commercial sea salts as described in EPA-821-R-02-012. 

(d) All effluent concentrations and the control(s) used in the test shall have the same salinity. 
Ifthe effluent requires salinity adjustment to a standard salinity, this shall be accomplished 
by adding a minimum amount ofcommercial sea salts as described in EPA-82lsR-02-0l2. 

(e) If the test organisms have been cultured in water which is different(± 5ppt) from the test 
dilution water, a second set of controls matching the salinity ofthe culture water should be 
included in the test. Test validity shall be determined using the controls adjusted to match 
the source water salinity. 
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(f) The feeding regime shall be that specified in EPA-82l-R-02-012. 

(g) Sodium lauryl sulfate or sodium dodecyl sulfate shall be used as the reference toxicant. 

(h) Dissolved oxygen, pH, and temperature shall be measured in the control aud in all test 
concentrations at the beginning ofthe test, daily thereafter, and at test termination. Salinity 
shall be measured in each test concentration at the beginning of the test and at test 
tennination. 

(i) Salinity, pH, specific conductance, total alkalinity, total hardness, and total residual 
chlorine shall be measured in the nndiluted effluent sample and in the dilution ( control) ' 
water at the beginning of the test and at test termination. If total residual chlorine is not 
detected at test initiation, it does not need to be measured at test termination. 

(j) The actual effluent concentrations in definitive tests with saltwater organisms shall be used 
in calculating test results. 

(5) CHEMICAL ANALYSIS: Chemical analyses of the parameters identified in the Section 5 tables 
under "Monitoring Required With Toxicity Test" shall be conducted on au aliquot of the same 
sample tested for aquatic toxicity. For tests that require salinity adjustment ofthe effluent, chemical 
analyses shall be conducted on an aliquot ofthe effluent sample collected for acute aquatic toxicity 
testing aud on the undiluted aliquot ofthe effluent following salinity adjustment. Both sets ofresults 
shall be reported. 

(6) TEST ACCEPTABILITY CRITERIA: For the test results to be acceptable, control survival must 
equal or exceed 90%. If the laboratory control fails to meet test acceptability criteria for either of 
the test organisms at the end of the respective test period, then the test is considered invalid aud the 
test must be repeated with a newly collected sample. 

(7) REPORTING: In addition to reporting the percent survival on the DMR, the permittee must 
provide a report oftoxicity results that includes the items identified in Section 8(B) of this permit. 

(B) CHRONIC AND MODIFIED ACUTE TESTING REQUIREMENTS. The permittee shall conduct chronic 
and modified acute aquatic toxicity testing for DSN 001-1 as follows: 

(I) TEST METHOD: Chronic toxicity monitoring shall be performed as prescribed in Short-Term 
Methods for Estimating the Chronic Toxicity ofEffluents and Receiving Waters to Marine and 
Estuarine Organisms, EPA 821-R-02-014, or the most current version, with any exceptions or 
clarifications noted below: 

(2) SAMPLE COLLECTION & HANDLING: 

(a) Composite samples shall be chilled as they are collected. Samples shall be held at 4 °C 
until aquatic toxicity testing is initiated. 

(b) Effluent samples shall not be dechlorinated, filtered, or, modified in auy way, prior to 
testing for aquatic toxicity unless specifically approved in writing by the Commissioner for 
monitoring at this facility. 

(c) Tests for aquatic toxicity shall be initiated within 36 hours of sample collection. 

(3) TEST SPECIES & TEST DURATION: 

(a) For seven days utilizing neonatal Americamysis bahia (7 days old). 

(b) For seven days utilizing larval Cyprinodon variegatus (less than 24 hours). 

Survival results of the first 48 hours for Americamysis bahia and for Cyprinodon variegatus shall 
be used for determining compliance with acute toxicity limits. 
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(4) CHRONIC ENDPOINTS: 

(a) Americamysis bahia: Survival, growth, and egg development (fecundity) 

(b) Cyprinodon variegatus: Larval survival and growth 

(5) DILUTION WATER: Quinnipiac River water collected innnediately upstream of the area 
influenced by the discharge shall be used as site water control (0% effluent) and dilution water in 
the toxicity tests. The permittee shall document the dilution water sampling location by providing 
coordinates and/or a map of the location. 

Ifthe Quinnipiac River dilution water is found or is suspected to be toxic or unreliable, an alternative 
dilution water standard shall be used in the toxicity test. The use of an alternative dilution water 
standard is species-specific and shall be conditionally allowed in either of the following two 
instances: 

(a) !ru;tance 1: When an invalid toxicity test is repeated. In this instance, the permittee shall 
implement the use of an alternative dilution water sample without the approval of the 
Department if the following conditions are met: 1) the test is repeated during the required 
time frame; 2) the alternative dilution water is of known quality with hardness, pH, 
conductivity, alkalinity, organic carbon, and total suspended solids, similar to that of the 
Quinnipiac River and the alternative dilution water does not produce a toxic response; 3) 
receiving water controls are run during the alternative dilution water tests; 4) a complete 
toxicity test report is submitted by the permittee and it shall clearly document: that site 
water toxicity rendered the first test invalid; that a re-test was conducted using an 
alternative dilution water that matched the characteristics of the site water; that site water 
controls were included in the re-test; and that the site water controls of the re-test met the 
minimum acceptability criteria. However, if the re-test documented that the site water 
controls met the minimum test acceptability criteria, site water must be used as the diluent 
in future toxicity tests. If the site water controls of the re-test failed to meet test 
acceptability criteria, an alternative dilution water may be used in future toxicity tests using 
the affected test organism after submitting written documentation to the Department. 

(b) Instance 2: Jnfature toxicity tests, where there are at least two documented incidents where 
use of the Quinnipiac River as the dilution water was found to be unreliable. lu this 
instance, the permittee must receive written approval from the Coilllilissioner prior to using 
an alternative dilution water. The documentation submitted to the Deprutrnent in support 
of the use of alternative dilution water in this instance must include the following: 
Documentation of site water toxicity including all supporting documentation as well an 
identification ofthe affected test organism and an identification ofthe affected test period; 
a description of the alternative dilution water proposed; and a description of the controls 
that will be used in future toxicity tests. Upon approval, the permittee shall implement the 
use of the alternative dilution water testing for the term ofthe permit. 

(6) TEST CONDITIONS: 

(a) Tests for aquatic toxicity shall be conducted as prescribed in the referenced test manual for 
static with daily renewal. Samples of the discharge and grab samples of the Quinnipiac 
River for use as site water control and dilution water shall be collected on: Day 1 of the 
test (for test initiation and test solution renewal on Day 2 ofthe test); Day 3 ofthe test (for 
test solution renewal on Day 3 and Day 4 ofthe test); and Day 5 ofthe test (for test solution 
renewal on Days 5, 6, and 7 ofthe test). Samples shall not be dechlorinated, pH or hardness 
adjusted, or chemically altered in any way, except as may be necessary for salinity 
adjustment. 

(b) Tests concentrations shall be comprised of: 100% effluent, 50% effluent, 25% effluent, 
12.5% effluent, 6.25% effluent, laboratory water control, and dilution site water. 

(7) CHEMICAL ANALYSIS: The 100% effluent sample and the Quinnipiac River water used in the 
chronic toxicity test, shall, at a minimum, be analyzed for those parameters identified in Section 5, 
Table A under "Monitoring Required With Toxicity Test" and shall be analyzed for the following 
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additional parameters: specific conductance, alkalinity, hardness, chloride, and salinity. The 
salinity-adjusted sample shall be analyzed for: BOD,, TSS, ammonia (as N), nitrate (as N), nitrite 
(as N), total cyanide, total iron, total aluminum, total residual chlorine, and pH. Analysis of the 
effluent shall be the same sample as the sample tested for aquatic toxicity. 

(8) TEST ACCEPTABILITY CRITERIA: Test acceptability criteria is identified in Short-Term 
Methods for Estimating the Chronic Toxicity of Effluents and Receiving Waters to Marine and 
Estuarine Organisms. If the laboratory fails to meet test acceptability criteria for either of the test 
organisms at the end of the respective test periods, the test is considered invalid, and the test must 
be repeated. 

(9) REPORTING: A report detailing the result of the chronic and modified acute toxicity monitoring 
shall be submitted no later than 60 days following the day sampling was concluded for that test. 
The report shall include the items identified in Section 8(B) of this permit and the following: a 
summary of the test results which includes, at a minimum, percent survival in each replicate test 
chamber and all supporting chemical/physical measurements performed in association with the 
toxicity test. Endpoints to be reported are: 48-hour LCso, 7-day LCso (survival), 7-day C-NOEC 
(survival), 7-day C-LOEC (survival), 7-day C-NOEC (growth), 7-day C-LOEC (growth), 7 day C
NOEC (fecundity), 7-day C-LOEC (fecundity). 

SECTION 8: REPORTING REQUIREMENTS 

(A) The results ofchemical analyses and any aquatic toxicity test required by this permit shall be entered on the 
Discharge Monitoring Report (DMR), provided by this office, and reported to the Bureau of Materials 
Management and Compliance Assurance (Attn: DMR Processing) at the following address or submitted 
electronically using NetDMR. Monitoring results shall be reported at the monitoring frequency specified in 
this permit. Any monitoring required more frequently than monthly shall be reported on an attachment to 
the DMR, and any additional monitoring conducted in accordance with 40 CFR 136, or another method 
required for an industry-specific waste stream under 40 CFR subchapter N, or other methods approved by 
the Commissioner, shall also be included on the DMR, or as an attachment, if necessary, and the results of 
such monitoring shall be included in the calculation and reporting of the data submitted in the DMR. 
Calculations for all limitations which require averaging of measurements shall utilize an arithmetic mean 
unless otherwise specified by the Commissioner in the permit. All aquatic toxicity reports shall also be 
included as an attachment to the DMR. A report shall also be included with the DMR which includes a 
detailed explanation of any violations of the limitations specified. DMRs, attachments, and reports, shall 
continue to be submitted electronically in accordance with Section 8(D)(2) below. However, if the DMRs, 
attachments, and reports are required to be submitted in hard copy form, they shall be received at this address 
by the last day of the month following the month in which samples are collected: 

Bureau of Materials Management and Compliance Assurance 
Water Permitting and Enforcement Division (Attn: DMR Processing) 

Connecticut Department ofEnergy and Environmental Protection 
79 Ehn Street 

Hartford, CT 06106-5127 

(B) The Aquatic Toxicity Monitoring Report (ATMR) shall include all applicable items identified in Section 12 
of EPA-821-R-02-012 and in Section 10 of EPA-821-R-02-014, including complete and accurate aquatic 
toxicity test data, including percent survival oftest organisms in each replicate test chamber, LC so values and 
95% confidence intervals for defmitive test protocols, and all supporting chemical/physical measurements 
performed in association with any aquatic toxicity test, including measured daily flow and hours ofoperation 
for the 30 consecutive operating days prior to sample collection. The ATMR shall be submitted electronically 
and a hard copy shall be sent to the Bureau of Water Protection and Land Reuse at the address below. The 
ATMR required by Section 7(A) and 7(B) shall be received at this address by the last day of the month 
following the ·month in which the samples are collected. The ATMR required by Section 7(B) shall be 
provided in accordance with the tirneframe identified in Section 7(B)(9) above to: 

. Bureau of Water Protection and Land Reuse (Attn: Aquatic Toxicity) 
Connecticut Department of Energy and Environmental Protection 

79 Ehn St. 
Hartford, CT 06106-5127 
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(C) If this permit requires monitoring of a discharge on a calendar basis ( e.g., monthly, quarterly, etc.), but a 
discharge has not occurred within the frequency of sampling specified in the permit, the permittee must 
submit the DMR and ATMR, as scheduled, indicating "NO DISCHARGE". For those permittees whose 
required monitoring is discharge dependent ( e.g., per batch), the minimum reporting frequency is monthly. 
Therefore, if there is no discharge during a calendar month for a batch discharge, a DMR must be submitted 
indicating such by the end of the following month. 

(D) NetDMR Reporting Requirements: The permittee shall continue reporting electronically using NetDMR, a 
web-based tool that allows permittees to electronically submit Discharge Monitoring Reports and other 
required reports through a secure internet connection. Specific requirements regarding NetDMR, submittal 
of reports using NetDMR, and submittal of reports in hard copy form, are described below: 

(I) Submittal of NetDMR Subscriber Agreement: The permittee has submitted a signed and notarized 
copy of the (i;onnecticut DEEP NetDMRSubscriber Agreement to the Department. 

(2) Submittal of Reports Using NetDMR: The permittee and/or the signatory authority shall continue 
to electronically submit DMRs and reports required under this permit to the Department using 
NetDMR in satisfaction ofthe DMR submission requirement of Section 8(A) ofthis permit. 

DMRs shall be submitted electronically to the Department no later than the last day of the month 
following the completed reporting period. All reports required under the permit, including any 
monitoring conducted more frequently than monthly or any additional monitoring shall be submitted 
to the Department as an electronic attachment to the DMR in NetDMR. Once a permittee begins 
submitting reports using NetDMR, it will no longer be required to submit hard copies ofDMRs or 
other reports to the Department. The permittee shall also electronically file any written report of 
noncompliance described in Section 9 of this permit as an attachment in NetDMR. NetDMR is 
accessed from: http://www.epa.gov/netdmr. 

(3) Submittal ofNetDMR Opt-Out Requests: If the permittee is able to demonstrate a reasonable basis, 
such as technical or administrative infeasibility, that precludes the use ofNetDMR for electronically 
submitting DMRs and reports, the Commissioner may approve the submission ofDMRs and other 
required reports in hard copy form ("opt-out request''). Opt-out requests must be submitted in 
writing to the Department for written approval on or before fifteen (15) days prior to the date a 
permittee would be required under this permit to begin filing DMRs and other reports using 
NetDMR. This demonstration shall be valid for twelve (12) months from the date of the 
Department's approval and shall thereupon expire. At such time, DMRs and reports shall be 
submitted electronically to the Department using NetDMR unless the permitree submits a renewed 
opt-out request and such request is approved by the Department. 

(4) All opt-out requests and requests for the NetDMR subscriber form should be sent to the following 
address or by email at: deep.netdmr@ct.gov 

Attn: NetDMR Coordinator 
Connecticut Department of Energy and Enviromnental Protection 

79 Ehn Street 
Hartford, CT 06106-5127 

SECTION 9: RECORDING AND REPORTING OF VIOLATIONS, ADDITIONAL TESTING AND 
REPORTING REQUIREMENTS 

(A) In addition to any other written reporting requirements, the permittee shall report any instances of 
noncompliance with this permit with its DMR. Such reporting shall be due no later than the last day ofthe 
month following the reporting period in which the noncompliant event occurred. The information provided 
in the DMR shall include, at a minimum: the type of violation, the duration ofthe violation, the cause ofthe 
violation, and any corrective action(s) or preventative measure(s) taken to address the violation. 

(B) The permittee shall notify the Bureau of Materials Management and Compliance Assurance, Water 
Permitting and Enforcement Division, within 72 hours and in writing within thirty days of the discharge of 
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any substance listed in the application, but not listed in the permit, if the concentration or quantity of that 
substance exceeds two times the level listed in the application. 

(C) If any sample analysis indicates that an aquatic toxicity effluent limitation in Section 5 of this permit has 
been exceeded, or that the test was invalid, another sample of the effluent shall be collected and tested for 
aquatic toxicity and associated chemical parameters, as described above in Section 7, and the results reported 
to the Bureau of Materials Management and Compliance Assurance (Attn: DMR Processing), at the address 
listed above, within 30 days of the exceedance or invalid test. Results of all tests, whether valid or invalid, 
shall be reported. 

(D) If any two consecutive test results or any three test results in a twelve-month period indicate that an aquatic 
toxicity limit has been exceeded, the permittee shall immediately take all reasonable steps to eliminate 
toxicity wherever possible and shall also submit a report, for the review and written approval of the 
Commissioner, which describes in detail the steps taken or that shall be taken to eliminate the toxic impacts 
of the discharge on the receiving water and it shall also include a proposed schedule for implementation. 
Such report shall be submitted in accordance with the timeframe set forth in section 22a-430-3Q)(IO)(C) of 
the RCSA. The permittee shall implement all actions in accordance with the approved report and schedule. 

SECTION 10: SPECIAL CONDITIONS/COMPLIANCE SCHEDULE 

(A) The permittee shall undertake a study designed to collect data for the purpose of determining a site-specific 
metal translator value. The study shall be undertaken as set forth in the EPA document titled The Metals 
Translator: Guidance For Calculating A Total Recoverable Permit Limit From A Dissolved Criterion, June 
1996 (EPA 823-B-96-007). Within ninety days of issuance ofthis permit, the permittee shall submit a scope 
of study describing the study design. Upon approval, the permittee shall implement the plan. 

(B) The permittee shall make best eff01ts to find a laboratory that can perform EPA Method 605 and EPA Method 
617. Every six months following issuance of this permit, the permittee shall submit documentation to the 
Department describing the efforts taken. 

(C) For the duration that this permit is in effect, the permittee shall make an assessment to the Department that 
its discharge does not cause pollution to the waters of the state. Such assessment shall be made by analyzing 
the DSN 001-1 discharge using analytical methods that can quantify all pollutants that may be in the discharge 
at levels at or below the applicable or derived water quality criteria, to the extent that such methods are 
available. Such assessment shall be made on a monthly basis or at another appropriate frequency, such as 
quarterly. At a minimum, EPA Method 1668 must be used for PCB analysis. The results of the assessment 
must be submitted with the DMR. Within sixty days ofthe issuance ofthis permit, the permittee shall provide 
the Department with a plan to undertake the assessment. Upon approval, the permittee shall maintain the 
plan in full effect. 

(D) The permittee shall achieve compliance with the fmal effluent limitations for DSN 001-1 (Section 5, Table 
A) of this permit in accordance with the following: 

(!) On or before thirty (30) days after the date of issuance of this permit, the permittee shall retain one 
or more qualified consultants acceptable to the Commissioner to prepare the documents and 
implement or oversee the actions required by this section ofthe permit and shall, by that date, notify 
the Commissioner in writing of the identity of such consultants. The permittee shall retain one or 
more qualified consultants acceptable to the Commissioner until the actions required by this section 
ofthe permit have been completed, and within ten days after retaining any consultant other than one 
originally identified under this paragraph, the permittee shall notify the Commissioner in writing of 
the identity of such other consultant. The consultant retained to perform the studies and/or oversee 
any remedial measures required to achieve compliance with the noted permit limitations shall be a 
qualified professional engineer licensed to practice in Connecticut and acceptable to the 
Commissioner. The permittee shall submit to the Commissioner a description of a consultant's 
education, experience and training that is relevant to the work required by this permit within ten 
days after a request for such a description. Nothing in this paragraph shall preclude the 
Commissioner from finding a previously acceptable consultant unacceptable. 

(2) On or before ninety (90) days after tbe date of issuance of tbis permit, the permittee shall submit for 
the Commissioner's review and written approval a comprehensive and thorough report which 
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describes and evaluates alternative actions which may be taken by the permittee to achieve 
compliance with the effluent limitations in Section 5, Table A of this permit. Such report shall: 

(a) ioclude a thorough evaluation of all alternative actions to achieve compliance with the 
effluent limitations io Section 5, Table A iocludiog, but not limited to, pollutant source 
redllction, process changes/innovations, chemical substitutions, recycle and zero discharge 
systems, water conservation measures, and other ioternal and/or end-of-pipe treatment 
techoologies. Such evaluation shall also consider any adverse environmental impacts that 
may occur with each alternative and quantify that impact; 

(b) state io detail the most expeditious schedule for performing each alternative; 

(c) list all permits and approvals required for each alternative, iocludiog but not limited to any 
permits required under sections 22a-32, 22a-42a, 22a-342, 22a-361, 22a-368 or 22a-430 of 
the Connecticut General Statutes; 

(d) propose a preferred alternative or combioation of alternatives with supportiogjustification; 
and, 

(e) propose a detailed program and schedule to perform all actions required by the preferred 
alternative iocludiog, but not limited to, a schedule for submission of engioeering plans 
and specifications on any internal and/or end of pipe treatment facilities, start and 
completion of any construction activities related to any treatment facilities, operation and 
maintenance plans, and applying for and obtainiog all permits and approvals required for 
such actions. 

(3) The permittee shall implement all actions required by this section ofthe permit in accordance with 
the approved plans and specifications and approved schedule as soon as possible. 

(4) Withio fifteen days after achieviog compliance, the permittee shall certify to the Commissioner in 
writing that it has achieved compliance with the final effluent limitations in Section 5, Tahle A of 
the permit. 

(E) Until the project described in Section IO(D) is completed as approved, the permittee shall submit to the 
Commissioner quarterly status reports on March 1st, June 1st, September 1st, and December 1st. Status 
reports shall include, but not be limited to, a detailed description of progress made by the pe1mittee in 
performing actions required by this section ofthe permit in accordance with the approved schedule includiog, 
but not limited to, development of engineering plans and specifications, construction activity, contract 
bidding, operational changes, preparation and submittal of permit applications, and any other actions 
specified per the applicable sections. 

(F) The permittee shall use best efforts to submit to the Commissioner all documents required by this section of 
the permit io a complete and approvable form. Ifthe Commissioner notifies the permittee that any document 
or other action is deficient, and does not approve it with conditions or modifications, it is deemed 
disapproved, and the perrnittee shall correct the deficiencies and re-submit it withio the time specified by the 
Commissioner or, if no time is specified by the Commissioner, witbio thirty days of the Commissioner's 
notice of deficiencies. In approving any document or other action under this Compliance Schedule, the 
Commissioner may approve the document or other action as submitted or performed or with such conditions 
or modifications as the Commissioner deems necessary to carry out the purposes ofthis section ofthe permit. 
Nothing in this paragraph shall excuse noncompliance or delay. 

(G) Dates. The date of submission to the Commissioner of any document required by this section of the permit 
shall be the date such document is received by the Commissioner. The date of any notice by the 
Commissioner under this section ofthe permit, including but not limited to, notice of approval or disapproval 
of any document or other action, shall be the date such notice is personally delivered or the date three days 
after it is mailed by the Commissioner, whichever is earlier. Except as otherwise specified in this permit, the 
word "day" as used in this section of the permit means calendar day. Any document or action which is 
required by this section only ofthe permit, to be submitted, or performed, by a date which falls on, Saturday, 
Sunday, or, a legal Connecticut or federal holiday, shall be submitted or perfmmed on or before the next day 
which is not a Saturday, Sunday, or legal Connecticut or federal holiday. 
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(H) Notification of noncompliance. In the event that the permittee becomes aware that it did not or may not 
comply, or did not or may not comply on time, with any requirement of this section ofthe permit, except for 
final compliance dates, the permittee shall immediately notify the Commissioner and shall take all reasonable 
steps to ensure that any noncompliance or delay is avoided or, if unavoidable, is minimized to the greatest 
extent possible. In so notifying the Commissioner, the permittee shall state in writing the reasons for the 
noncompliance or delay and propose, for the review and written approval of the Commissioner, dates hy 
which compliance will he achieved, and the permittee shall comply with any dates that may be approved in 
writing by the Commissioner. Notification by the permittee shall not excuse noncompliance or delay, and 
the Commissioner's approval of any compliance dates proposed shall not excuse noncompliance or delay 
unless specifically so stated by the Commissioner in writing. 

(I) Notice to Commissioner of changes. Within fifteen days of the date the permittee becomes aware of a 
change in any information submitted to the Commissioner under this section of the permit, or that any such 
information was inaccurate or misleading or that any relevant information was omitted, the pennittee shall 
submit the correct or omitted information to the Commissioner. 

(J) Signature and certification of documents. Any document, other than a discharge monitoring report, 
required to be submitted to the Commissioner under this section ofthe permit shall, unless otherwise specified 
in writing, be submitted in accordance with RCSA section 22a-430-3(b )(2)(B). 

(K) Submission of documents. Any document, other than a discharge monitoring report, required to be 
submitted to the Commissioner under this section of the permit shall, unless otherwise specified in writing 
by the Commissioner, be directed to: 

Christine Gleason, Sanitary Engineer 
Department ofEnergy and Environmental Protection 

Bureau of Materials Management and Compliance Assurance 
Water Permitting and Enforcement Division 

79 Elm Street 
Hartford, CT 06106-5127 

This permit is hereby issued on L CJ I l(,:':;;,r~- .;).. c,1 

Deputy Commissioner 

REK/CMG 
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ATTACHMENT A 

Supplemental Monitoring Data for Chronic Toxicity Testing for DSN 001-1 

EFFLUENT SALINITY-ADJUSTED QUINNIPIAC RIVER 

SAMPLE RESULTS SAMPLE RESULTS SAMPLE RESULTS 

PARAMETER UNITS DATE 
SAMPLED 

DATE 
SAMPLED 

DATE 
SAMPLED 

DATE 
SAMPLED 

DATE 
SAMPLED 

DATE 
SAMPLED 

DATE 
SAMPLED 

DATE 
SAMPLED 

DATE 
SAMPLED 

1-Chloro-2-nitrobenzene µg/L 

1, 1-Dichloroethane µg/L 

1,1-Dlchloroethylene µg/L 

1,1, 1-Trichloroethane µg/L 

1,2-Dichlorobenzene µg/L 

1,2-Dichloroelhane µg/L 

1,2-trans-Dichloroethylene µg/L 

1,2,4-Trichlorobenzene µg/L 

1,3-Dichlorobenzene µg/L 

1,4-Dichlorobenzene µg/L 

1,4-Dioxane µg/L 

2-Chloroanillne µg!L 

2-Chlorophenol µg/L 

2-Methylphenol µg/L 

2,4-Dichlorophenol µg/L 

2,4-Dimethylphenol µg/L 

3-Chloroaniline µg/L 

3&4-Methylphenol µg/L 

3,3'-Dichlorobenzidine µg/L 

3,3'-Dimethylbenz!dlne µg/L 

3,4-Benzofluoranthene µg/L 

4-Chloroanlllne µg/L 

Acenaphthene µg/L 

Acenaphthylene µg/L 

Anlhracene µg/L 

Alkalinity mg/L 

Aluminum µg/L 

Ammonia mg/L 

Aniline µg/L 

Arsenic, Total µg/L 

Azobenzene µg/L 

Benzene µg/L 

Benzidine µg/L 

Benzo(a)anthracene µg/L 

Benzo(a)pyrene µg/L 

BODs mg/L 

8Is(2-chloroethyl)ether µg/L 

8is(2-ethylhexyl)phlhalate µg/L 

Cadmium µg/L 

Carbazole µg/L 

Carbon Disulfide µg/L 

Chloride mg/L 

Chlorine, Total Residual µg/L 

Chlorobenzene µg/L 

Chloroethane µg/L 
. 

Chloroform µg/L 

Chromium, Total µg/L 

Chrysene µg/L 

cis-1,2-Dichloroethene µg/L 

Copper, Total µg/L 

Cyanide, Total µg/L 

Dibenzofuran µg/L 

Dichloran µg/L 
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EFFLUENT SALINITY-ADJUSTED QUINNIPIAC RIVER 

SAMPLE RESULTS SAMPLE RESULTS SAMPLE RESULTS 

PARAMETER UNITS DATE 
SAMPLED 

DATE 
SAMPLED 

DATE 
SAMPLED 

DATE 
SAMPLED 

DATE 
SAMPLED 

DATE 
SAMPLED 

DATE 
SAMPLED 

DATE 
SAMPLED 

DATE 
SAMPLED 

Diphenamid µg/L 

Ethylbenzene µgfl 

Fluoranlhene µgll 

Fluorene µg/L 

Formaldehyde µg/L 

Hardness mg/L 

Iron, Total µg/L 

Lead, Total µg/L 

m-Toluidlne µg/L 

Mercury, Total µg/L 

Methylbromide µg/L 

Methylene chloride µg/L 

Methyl tert butyl ether µg/L 

Naphlhalene µg/L 

Nickel, Total µg/L 

Nitrate mg/L 

Nitrite mg/L , .' 
Nltrobenzene µg/L 

Nitrogen, Total mg/L 

Organic Nitrogen mg/L 

PCB -Aroclor 1016 µg/L 

PCB - Aroclor 1221 µg/L 

PCB - Aroclor 1232 µg/L 

PCB - Aroclor 1242 µg/L 

PCB - Aroclor 1248 µg/L 

PCB-Aroclor 1254 µg/L 

PCB-Aroclor 1260 µg/L 

pH SU 

Phenanthrene µg/L 

Phenol µg/L 

Phosphorus, Total mg/L 

Pyrene µg/L 

Salinity pp! 

Silver, Total µg/L 

Specific Conductance µSiem 

Sulfide mg/L 

Temperature "F 

Tetrachloroethylene µg/L 

Toluene µg/L 

Total Suspended Solids mg/L 

Trichloroethylene µgfl 

Xylene, Total µg/L 
. 

Vanadium µg/L 

Vinyl chloride µg/L 

Zinc, Total µg/L 

Indicate the location where the Quinnipiac River sample was collected: (coordinates):_____________ 

Temperature and Total Residual Chlorine shall be analyzed upon collection. 
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"• "• 

PARAMETER 

1-Chloro-2-nitrobenzene 

1, 1-Dichloroethane 

1,1-Dlchloroethylene 

1, 1, 1-Trichloroethane 

1,2-Dlchlorobenzene 

1,2-Dichloroethane 

1,2-trans-Dfchloroethylene 

1,2,4-Trichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

1,4-Dioxane 

2-Chloroanlllne 

2-Chlorophenol 

2-Methylpheno! 

2,4-Dichlorophenol 

2,4-Dimethylphenol 

3-Chloroaniline 

3,4-Benzofluoranthene 

3&4-Methylphenol 

3,3'-Dichlorobenzidine 

3,3'-Dimethylbenzidine 

4-Chloroaniline 

Acenaphthene 

Acenaphthylene 

Anthracene 
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ATTACHMENT B 

Attachment Sheet for Supplemental Monitoring Data for DSN 001-1 

DATE SAMPLED WEEK 1 DATE SAMPLED WEEK 2 

FLOW. DAY OF SAMPLING FLOW DAY OF SAMPLING 
.· 

,,, 
I-

. 

- HOURS OF DISCHARGE 
. 

HOURS OF DISCHARGE . 
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::, •• 

~ .. 
0~

• 

"-~ •• 
"•• 

-~ ~··~ • 
••• 

~ .. 
0~

• 

.
•• 
~ .. 
0~ 

. 
m~~··~ • •• 

~ ..·~ • 
" 

; ::!
o! 

•• ~ ..·~ • 
• m~•• 

"•• 

. 
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TJME TIME TIME TIME TIME TIME TIME TIME TIME TIME TIME TIME 

µg/L 

µg/L 
I I I I I I 

µg/L 
I I I 

µg/L 
I 

µg/L 
I 

µg/L 
I I I 

µg/L 
I I I I 

µg/L 

µg/L 
I I I I I 

µg/L 
I I I I I I I 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 
. 

µg/L 
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DATE SAMPLED WEEK 1 DATE SAMPLED WEEK 2 

FLOW DAY OF SAMPLING FLOW DAY OF SAMPLING 

HOURS OF DISCHARGE HOURS OF DISCHARGE 

~ PARAMETER 

Aluminum 

Ammonia 

Aniline 

' 
Arsenic, Total 

Azobenzene 

Benzene 

Benzldine 

Benzo(a)anthracene 

Benzo(a)pyrene 

BQ05 

Bis(2-chloroethyl)ether 

Bis(2-ethylhexyl)phthalate 

Cadmium 

Carbazole 

Carbon Disulfide 

Chlorine, Total Residual 

Chlorobenzene 

Chloroethane 

Chloroform 

Chromium, Total 

Chrysene 

cis-1,2-Dichloroethene 

Copper, Total 

Cyanide, Total 

Dibenzofuran 

Dichloran 

Diphen8mid 

Ethylbenzene 
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z . . .::, mW mW" " mW• mW mW mW " mW mW mW- mWm~ 

0~ 0~ 0~ 0~ 0~ 0~ 0~ 0~ 0~ 0~ 0~ ~· ~· ~· ~· ~· ~i•" ~· -~ ~· ~· ~· ~· ~· - • • • • • • • • • • • 
TIME TIME TIME TIME TIME TIME TIME TIME TIME TIME TIME TIME 

µg/L 

mg/L 

µg/L 

µg/L 

µg/L 

µg/L 
I I I I 

µg/L 

µg/L 

µg/L 

mg/l 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 
I I I I 

I I 
µg/L 

µg/L 

µg/L 
I . 

µg/L 
I 

µg/L 

µg/L 

µg/L 
I I I I I 

µg/L 

µg/L 
I I I I I I I 

µg/L 

µg/L 

µg/L 

µg/L 
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PARAMETER 

Fluoranthene 

Fluorene 

Formaldehyde 

Iron, Total 

Lead, Tolal 

m-Toluidine 

Mercury, Total 

Methylbromide 

Methylene chloride 

Methyl tert butyl ether 

Naphthalene 

Nickel, Total 

Nitrate 

Nitrite 

Nitrobenzene 

Nitrogen, Total 

Organic Nitrogen 

PCB - Aroclor 1 016 

PCB - Aroclor 1221 

PCB -Aroclor 1232 

PCB - Aroclor 1242 

PCB -Aroclor 1248 

PCB -Aroclor 1254 

PCB - Aroclor 1260 

pH 

Phenanthrene 

Phenol 
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DATE SAMPLED WEEK 1 DATE SAMPLED WEEK 2 

FLOW DAY OF SAMPLING FLOW DAY OF SAMPLING 

. 

HOURS OF DISCHARGE HOURS OF DISCHARGE 
II) 
I-
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•5~· ·~ • 
mW 
~ ..·~ • 

" !~·~ • 
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••~it·~ • 
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•• 
~ ..·~ • 

TIME TIME TIME TIME TIME TIMe TIME TIME TIME TIME I - TIME TIME 
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µg/L 

µg/L 

µg/L 

µg/L 

µg/L 
. 

µg/L 

µg/L 

µglL 

I 
µg/L 

µg/L 
I I I I 

µg/L 

µg/L 
. 

mg/L 

mg/L 

µg/L 

mg/L 

mg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

SU 

µg/L 

µg/L 
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DATE SAMPLED WEEK 1 DATE SAMPLED WEEK 2 

FLOW DAY OF SAMPLING FLOW DAY OF SAMPLING 

HOURS OF DISCHARGE HOURS OF DISCHARGE 

PARAMETER 

Phosphorus, Total 

Pyrene 

Salinity 

Silver, Total 

Sulfide 

Temperature 

Tetrachloroethylene 

Toluene 

Total Suspended Solids 

Trichloroethylene 

Xylene, Total 

Vanadium 

Vinyl chloride 

Zinc, Tota! 

<I) 
I-z 
::, 

µg/L 

µg/L 

ppt 

µg/L 

µgfl 

"F 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 
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I I I I 
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I I I I 

I I I 

I I I I I I 

If values are non-detect, they must be reported on this attachment sheet as "<ML", where the ML is value reported by the lab. 
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FACT SHEET 
NPDES PERMIT REISSUANCE

DRAFT PERMIT PUBLIC NOTICED: AUGUST 16, 2018 to SEPTEMBER 14, 2018 

APPLICANT PHARMACIA & UPJOHNCOMPANYLLC
(clo Pfizer Inc.) 

NPDES PERMIT NO.. CT000J34J (existing term: January 8. 2010 to January 7, 2015) 

NPDES APPLICATIONNO. 201407119 

DATE APPLICATIONRECEIVED July 7, 2014 

FACILITYIDENTIFICATION 101-038 

LOCATION 41 Stiles Lane 
North Haven, Connecticut 06473 

MAILING ADDRESS Pfizer Inc. 
JOO Route 206North, MS 4LLA-401
Peopack, New Jersey 07977 

FACILITY CONTACT (OWNER) Rµssell Downey 
Director-Environmental Engineering, Remediation, and Transactions
Pfizer Inc. 
Office: (908) 901-6079 
russell.g.do1r111ev@pfhe1·.com 

FACILITY CONTACT (OPERATOR) Michael Fiedler 
Woodard & Curran, Inc.
Office: (203) 230-2072
mfiedler@111oodardc111ran.com 

DMRCONTACT Russell Downey 

SECRETARY OFSTATE BUSINESS ID #0799035 (Pharmacia & Upjohn Company LLC)
#0088341 (Pf,zer Inc) 
#0256450 (Woodard & Curran, Inc) 

PERMITTERM 5 years 

PERMIT CATEGORY NPDES: D Major [8J Discretionary Major D Minor
[Score: 548, May 2018] 

SIC CODE 9999 (Nonclassifiable Establishments)1 

APPLICABLE EFFLUENT GUIDELINE(S) 40 CFR 450 (Consn·uction and Development Point Source Category) 

PERMIT TYPE Reissuance 

OWNERSHIP D Federal D State [8:J Private D Public D Other:______ 

RECEIVING WATER Quinnipiac River 

WATER BODYSEGMENT ID CT5200-00_0I 

SURFACE WATERBODYCLASSIFICATION. B 

DISCHARGE LOCATION DSN 001-1: Latitude (41° 22' 24") Longitude (72° 52 '25") 

DEEP STAFF ENGINEER Christine Gleason (860/424-3278)
chrisline. glea.rnn@cl.ao11 

1 The applicant indicates that NAICS Code 562910 (Remediation end Sile Clea1111p ofContaminated Buildings, Mine Sites, Soil, or Gruundwa1er) applies to its operations 



I. FEES 

Ap_plication Fees (RCSA 22a-430-6): 

Application Filing Fee: $1. 300. Paid on July 3, 2014. 

Application Processing Fee: $13,100.00 (Invoice 284925). Paid on May 17, 2017. 

Annual Permit Fee (RCSA 22a-430-7): 

MAXIMUMGPD ANNUAL
DISCHARGE WASTEWATER CATEGORY or CATEGORY 

DSN FEE
CODE 

Groundwater Contamination Recovery Systems 001-1 4,337.50
1090000 (Cm1tm11/11ated Groumiwa/er; Deco11/anii11alio11 StatioJI Wasfewa/er; 

E:rcavul/011 Dewateri11 Waslewoler) 

Stormwater 001-1 2,912.50
(Slonmmterfrom Site Remedtalio11 a11d Moi11/e11m1ce Activil/es;1080000 

1 Co/llaimne11t S fem Stormwater 

Building Floor Drain Waste:waters 
(Ffoonvmh Waslewa/er; Laboratory Sink Wa.1/ewater.i:, A,-, 001-1 0

1230000 Compreii!>'OrlDryer Co11de11sate; Pump Seal Waler; Tank Clea11i11g 

Wrufewaler: Filter Backwasl,) 
$7,250.00

TOTAL 

II. APPLICATION 

On July 7, 2014, the Department of Energy and Enviromnental Protection ("Department") received an 

application (Application 201407119) from Pfizer Inc. on behalf of Pharmacia & Upjohn Company LLC 

("Permittee\ "Applicant") for the renewal of its NPDES permit, CT000134 l, expiring on January 7, 2015. 

Consistent with the requirements of Section 22a-6g of the Connecticut General Statutes ("CGS"), tl1e 

Applicant caused a ''Notice of Permit Application" lo be published in the New Haven Register on June 11, 

2014; a copy of the notice was provided to the chief elected official of North Haven. On July 15, 2014, the 

application was determined to be timely and administratively sufficient. Additional inf01mation relative to 

Application 201407719 was submitted subsequent to the original July 2014 submittal, including a 

supplemental application provided in July 2017. 

The permittee seeks authorization for the following in Application 201407719: 

PROPOSED PROPOSED
DISCHARGE WASTEWATER RECEIVINGAVERAGE MAXIMUM WASTESTREAMS PROPOSED TREATMENTSERIAL WATER

NUMBER FLOW OPERATIONSMONTHLY DAILY TO BE DISCHARGED
FLOW

(DSN) (gpd)(gpd) 

Treated: Contaminated Groundwater; 

Decontamination Station Wastewater; 

Excavation DewateJing Wastewater~ 

Stonnwater from Site Remediation Equalization; 
Biological Treatment; Quinnipiac

and Maintenance Activities; 
Metals Precipitation; River

001-1 106,560 252.000 Containment System Stormwater; 
Organics Oxidation; (5200-00_01)

Floorwash Wastewater; Laboratory 
Sink Wastewaters; Afr Carbon Adsorption 

Compressor/Dryer Condensate; Pump 
Seal Water; Tank Cleaning 

Wastewater; Filter Backwash 

The primary wastewater generating activity continues to be the treatment of contaminated groundwater at the 

site. However, a number of remedial activities have occurred since the issuance of the existing NPDES 

permit in January 2010 that have resulted in both a reduction ofgroundwater flow into treatment system and 

the elimination of certain wastestreams. Due to these changes, the permittee intends to modify certain 

portions of its wastewater treatment system. 



ill. GENERAL ISSUES RELATED TO THE APPLICATION 

A. FEDERALLY-RECOGNIZED INDIAN LAND 

As provided in the pe1mit application, the site is not located on federally-recognized Indian land. 

B. COASTAL AREA/COASTAL BOUNDARY 

The site is located within the coastal area/boundary as defmed in CGS 22a-94(b ). However, the 
application is not for a new activity or a modification of an existing activity that will change the 
footprint of the site. 

C. ENDANGERED SPECIES 

The December 2016 Natural Diversity Database Areas map indicates that there are areas of "State 
and Federal Listed Species & Significant Natural Communities" at the site. However, the 
application is not for a new activity or a modification of an existing activity that will change the 
footprint of the site. 

D. AQUIFER PROTECTION AREAS 

The project site is located in a towo required to establish Aquifer Protection Areas. However, the 
boundaries ofthe site are not in Level A/B mapping areas. 

E. CONSERVATION OR PRESERVATION RESTRICTION 

As provided in the permit application, the property is not subject to a conservation or preservation 
restriction. 

F. PUBLIC WATER SUPPLY WATERSHED 

According to the applicant, the site is not located within a public water supply watershed. 

C Flnal Adopted Aquifer Protection Coastal Boundary 

Natural Diversity Database Area m Final Aquifer Protection Coastal Area121 
Prelimlnary Aquifer Protection 
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IV. RECEIVING WATER INFORMATION 

The permittee discharges into the section of the Quinnipiac River identified as Waterbody Segment ID 
CT5200-00_0l. This section of the river is classified as "B". Class B waters are designated for: habitat for 
fish and other aquatic life and wildlife; recreation; and industrial and agricultural water supply. This 
waterbody segment is identified on the 2016 Integrated Water Quality Report as an impaired waterbody. 
There is one impaired designated use associated with this waterbody: an impairment to the habitat for fish, 
other aquatic life and wildlife due to "unknown" causes. A TMDL (Total Maximum Daily Load) has been 
developed for E. coli for this section of tµe Quinnipiac River (A Total Maximum Daily Load Analysis for the 
Quinnipiac River Regional Basin, June 4, 2008). This TMDL does not include au allocation for the 
permittee's discharge. In addition, A Total Maximum Daily Load Analysis to Achieve Water Quality 
Standard,for Dissolved Oxygen in Long Island Sound, December 2000 also applies to this watershed. The 
permittee's discharge has been assigned a wasteload allocation for total nitrogen as part of this TMDL. 

WATEABODY 

* 
Waterbody Name Local!on 

Pharmacia & UpJohn Company LLC - Seltwaler Umil 5"£1nent ID 

. 41 SUles lane LIS CB Inner- Qulnnlpi•c Cenlr.,I p.ort1on of LIS, Inner Estuary, from mou_th at 
North Haven, Connecticut c=-JM ' CT-Cl. Dl4-SB River(molllh) New 195 cro,s1ng, USQulnnlplacRiverto Sackettl'omt 

- Haven ' Road {Include< MIii River mouth BELOW Olapel Streel 
crm,inc), North Haven 

0. 0.050 0, 1 0.2 0.3 0.4 

l"I ---1 Lilies '" 
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V. NATURE OF BUSINESS GENERA TING THE DISCHARGE 

The permittee is primarily engaged in remediation activities at the site. The SIC code for this activity, as 
provided by the applicant, is: 9999 (Nonclassifiable Establishments). The NAICS Code provided is 5629 l 0 
(Remediation and Site Cleanup of Contaminated Buildings, Mine Sites, Soil, or Groundwater). 

VI. FACILITY DESCRIPTION 

Pharmacia & Upjohn Company LLC ("Pharmacia & Upjohn") is engaged in remediation activities at the site. 
The site was the former location of The Upjohn Company, ("Upjohn") Fine Chemicals Division. When in 
operation,· Upjohn was in the business of researching and manufacturing numerous types of chemicals, 
including: intermediates used in the dye, pigment, perfume, cosmetic, agriculture, and pharmaceutical 
industries; UV coatings; polyurethane elastomers; agricultural fungicides; photodeveloping chemicals; and 
liquid sunscreen agents. Operations ceased at the site in 1993 and in 1995, Upjohn was acquired by 
Pharmacia Corporation. In 2003, Pfizer Inc. ("Pfizer") acquired Pharmacia C01poration. In2012, Pharmacia 
Corporation was converted to a limited liability corporation, known as Pharmacia LLC. Pharmacia & Upjohn 
Company LLC, which owns the site, is a subsidiary of Pharmacia LLC, and both entities are indirectly 
wholly-owned subsidiaries of Pfizer. For approximately the last twenty years, the propeity has been subject 
to extensive remedial and restoration work, including, among other things, the operation of a groundwater 
extraction system and groundwater treatment facility. The discharge from this system is the subject of 
NPDES permit CT000!341. 

The former Upjohn site consisted of approximately 80 acres located along the Quinnipiac River in North 
Haven. When operational, the site address was 410 Sackett Point Road; the address now used is 41 Stiles 
Lane. Since the mid-1800s, the site has been occupied by various industries including, a clay mine and brick 
yard, a chemical manufacturer, and an electrical components manufacturer. In 1962, Upjohn began operating 
at the site manufacturing specialty and industrial chemicals. Wastewater from Upjohn's operations was 
treated on-site, using land-based treatment units, including aeration lagoons and a polishing lagoon. The 
treated wastewater from this system was discharged to the Quinnipiac River as authorized by NPDES Permit 
CT00Ol341. Wastewater treatment sludges from the system and other wastes were disposed of on-site in 
areas known as the North Pile and the South Pile. Upjohn also operated as an interim status hazardous waste 
facility under RCRA (CTD00l 168533), storing, treating, and disposing ofhazardous wastes that it generated 
from its operations in numerous other areas around the site. Over time, the facility became contaminated 
through releases from these areas. 

In 1989, EPA issued a RCRA Section 3013 order (RCRA Docket No.1-89-1101) to Upjohn finding that it 
had released hazardous waste from the site to the environment. The order required Upjohn to assess the 
nature and extent of contamination at the site. Under this order, site investigations were conducted and 
several interim remedial measures (IRMs) were undertaken including removing debris, decontaminating and 
removing structures, and pumping and treating contaminated groundwater. This order has now been closed. 
To 1994, EPA entered into a RCRA Section 3008(h) consent order (RCRA Docket No. I-94-1055) with 
Upjohn requiring it to continue to enhance IRMs, to further assess site risk, and to evaluate remedial 
alternatives. Pharmacia & Upjolrn continued the work under this consent order that was begun by Upjohn 
and in 2010, it submitted a Corrective Measures Study (CMS) to EPA analyzing the clean-up options for the 
property. Among other things, the CMS evaluated remediation technologies and alternatives for the impacted 
groundwater at the site. The CMS alternatives combined all ofthe Areas of Concern (AECs) at the site into 
nine areas: four on the western side ofthe property (W-1, W-2, W-3, W-4) and five on the eastern side (E-1, 
E-2, E-3, E-4, E-5). The alternative selected as the final remedy provided for the following principal 
components: installation of a hydraulic control system; continued groundwater extraction, treatment, and 
monitoring; treatment of Dense Non-Aqueous Phase Liquid (DNAPL) using Ju-Situ Thermal Recovery 
(ISTR); removal of impacted soils from the site and impacted sediments from tidal flats; stabilization of the 
North and South piles; and enhancements to both the east and west sides of the site. In March 2011, 
Pharmacia & Upjohn entered into an updated RCRA Section 3008(h) consent order (RCRA Docket No.-01- . 
2011-0027) with EPA requiring it to undertake Corrective Measures Implementation (CMI) consistent with 
the CMS option selected. · 
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The remedial work performed to date under the 2011 consent order has resulted in changes to the sources, 
flows, and pollutant concentrations of the influent sent to the on-site Groundwater Treatment Facility 
(GWTF). A summary of the work is as follows: 

• Relic Firewater Pond (W-3): In 2009/2010, the IRM associated with the Relic Firewater Pond was 
completed. When this project was underway, it generated "Fire Pond Water'' (i.e., excess water that 
had accumulated in the pond), and "Fire Pond Consolidation Water" (i.e., pore water generated from 
consolidating the sediments in the pond). Since the project is now completed, both wastestreams 
can be removed from the permit. 

• Hydraulic Barrier Wall (HBW): In 2013, a vertical hydraulic barrier wall was installed around the 
perimeter of the northern, eastern, and southern sections of the property. The wall confines the 
migration of impacted groundwater into the Quinnipiac River and into the North and South Creeks. 
The HBW has also cut offriver water that contributed to groundwater flows during high tide. Since 
completion.of the wall, the groundwater extraction system has been modified to maintain an inward 
hydraulic gradient, resulting in reduced groundwater flows to the GWTF. 
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• In-Situ Thermal Recovery (W-1 ): The highest concentration of contamination on-site was in an area 
!mown as the "Former Production Area" (AEC #28). The groundwater in this area was treated using 
In-Situ Thermal Recove1y (ISTR), a process where thennal energy was used to volatilize organic 
contaminants in the groundwater. An ISTR pilot study was conducted for approximately seven 
months in 2012 followed by full-scale ISTR operations from May 2015 to February 2016. As a 
result of this project, loading into the GWTF has been reduced. 

• East Side Remedial Actions (E-1, E-2, E-3, E-4 E-5): Remedial work on the east side included: 
installing a new cover system on the North Pile, consolidating and capping the South Pile and the 
Former Aeration Lagoon, constructing wetlands, installing a soil banier cover in the E-1, E-2, and 
E-3 areas, and excavating sediment from the mudflats bordering the Quinnipiac River and from the 
South Creek. Completion ofthese projects has resulted in the elimination of some wastewaters that 
had been directed into the GWTF (e.g., South Pile consolidation water) and caused the redirection 
of others (i.e., storm water runoff from the South Pile). Much of the site stormwater that had been 
directed into the GWTF is now directed to on-site wetlands. Additionally, the cover system installed 
on the East Side has reduced stormwater infiltration resulting in less wastewater being directed into 
the GWTF. East Side remedial actions were completed in 2014. 

• West Side Remedial Actions (W-2 & W-4): The primmy west side action was the ISTR project 
already noted. However, additional west side work consisted of the installation of a protective 
barrier cover system in the area, reducing infiltration. Completion of West Side work is expected 
in the next couple of years. 

Groundwater at the site continues to be extracted and treated in the GWTF. Unit I wells, those wells that are 
located in historic fill and shallow sand, continue to be the main source of groundwater extracted; Unit 3 
wells are expected to contribute much smaller flows than Unit I wells. Implementation of the CMis have 
resulted in a reduction in the rate and loading of the influent into the GWTF and a corresponding reduction 
in effluent flow discharged into the Quinnipiac River via DSN 001-1. The number of extraction wells on
site has now been reduced from nineteen to seven. Currently, the groundwater is extracted from seven wells 
installed along the northern and eastern property boundary (PW-IR, PW-2RA, PW-4R, PW-9, PW-10, PW-
16A, TPW-IN) and four extraction sumps associated within the groundwater collection trenches located on 
the southwestern and northwestern property boundaries (SIN, S2N, S2S, SIS). [See Attachment I for the 
site map.] Pollutant concentrations are highest at extraction wells in the southeastern portion of the site. 
Wastewater discharge flow rates have been reduced from 180,000 gallons per day (in 2010) to approximately 
100,000 gallons per day, now. Due to the lower flows and loads, the permittee is proposing to redesign the 
GWTF. 
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As noted above, the majority of the wastewater that is treated in the on-site GWTF consists of extracted 
groundwater. Other wastestreams consist of those ancillary to the extraction and treatment operations, 
including sidestreams to the wastewater treatment system. A description of the wastewaters that comprise 
the DSN 001-1 effluent is as follows: 

WASTESTREAM DESCRIPTION 

Extracted groundwater from the Unit 1 and Unit 3 wells and from the 

Contaminated Groundwater site-wide groundwater collection trenches. Phosphoric acid may be 
added into the groundwater during well re-development operations. 
Municipal water used for decontamination of the drill rigs and other 

Decontamination Station Wastewater heavy equipment that comes into contact with contaminated soils_at 
the site. 
Groundwater and stormwater collected from excavation trenches or 

Excavation Dewatering Wastewater from dewatering activities associated with remediation, construction, 
or maintenance activities. 

Storm.water from Site Remediation and Storm water that comes into contact with impacted soil from activities 
Maintenance Activities associated with site remediation and maintenance. 

Stormwater that collects in the secondary containment system 

Containment System Stonnwater associated with the WST and the Equalization Tanks. :rhe 
stormwater collected is oumped directly into WST. 

Floorwash Water Wastewater generated from cleaning the floors of the GWTF. 
Wastewater generated from laboratory and sampling activities, 
including autosampler and grab sampler wastewater, spent wet 

Lab Sink Wastewaters chemistry wastewater, etc. These wastewaters are discharged into the 
lab sink which recycles into the FBR sump. 
Condensate from the UV/Ox and the FBR air compressors and 

Air Compressor/Dryer Condensate associated dryers are periodically blowdown and recycled into the 
FBRsump. 
Leaks of potable water used to seal the pumps are directed into the 

Pump Seal Water FBR sump for treatment 
Municipal water used for cleaning and rinsing tanks as part of 

Tank Cleaning Wastewater maintenance and repair activities within the GWTF. 
The sand filters used in the wastewater treatment system (F228 or 

Filter Backwash F238) are backwashed with city water. 

Uncontaminated stormwater continues to be covered under the General Permit for the Discharge of 
Stormwater Associated with Industrial Activity (Registration GSI000143) with discharges to North Creek 
and South Creek. [See Attachment 2 for the site map]. 

VII. THE ON-SITE WASTEWATER COLLECTION/TREATMENT SYSTEM 

As noted above, the permittee proposes to modify its wastewater collection/treatment system. The existing 
system is configured and operates as follows: 

EXISTING SYSTEM: Groundwater from the site-wide extraction system is collected in a207,000 gallon well 
surge tank (WST) for equalization. If necessary, equalization can also be provided by two additional tanks 
(T-101 and T-102), each with a nominal capacity of 115,000 gallons; wastewater from T-101 and T-102 is 
either directed to the WST or is routed directly into the treatment system. Wastewater is transferred from the 
WST via two influent pumps (P-103 andP-104) or from T-101 and T-102 via two influent pumps (P-101 and 
P-201) to a Fluidized Bed Reactor (FBR). The FBR is an attached-growth biological treatment system that 
uses granular activated carbon (GAC) as support media for the biomass. Flow to the FBR consists of a 
combination of influent wastewater, combined with recirculated/recycled effluent generated from the FBR; 
oxygen is fed up through the bottom of the reactor in order to keep the GAC fluidized. One FBR reactor is 
used; another serves as a standby. Wastewater treated in the FBR discharges either to the suspended solids 
removal system or alternatively to the UV /Ox (ulh·aviolet light/oxidation) treatment system. In the primary 
flow path, the FBR effluent is directed to a coagulation tank (T-202) where the wastewater is treated with 
polyaluminum chloride (PAC). Treated water from T-202 is then directed into a rapid mix chamber (T-203) 
where sodium hydroxide can be added, if necessary, to settle solids. Effluent from the rapid mix chamber 
discharges to the Inclined Plate Clarifier (IPC) by way of a flash mix tank (T-204) where flocculant (an 
anionic polymer) is added, then to the floe mix tank (T-205), and then to the settler (T-206), for gravity 
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settling of flocculated particles. [Solids generated from the IPC are periodically pumped into a sludge 
thickening tank. The resulting slurry (approximately 3%-7% solids) is periodically shipped off-site for 
disposal. A plate and frame filter press also exists on-site and can alternatively be used to dewaterthe sludge.] 
Clarified effluent from the !PC is conveyed by gravi1y to an upflow sand filter (F-228) for further particle 
removal and then discharges by gravi1y to a holding tank. A second parallel train, consisting of a flash mix 
tank, floe mix tank, IPC, and sand filter serves as backup. Wastewater from the sand filter flows to the UV Ox 
system for treatment of organics. The wastewater is first dosed with hydrogen peroxide and then pumped 
into the UV/Ox reactor where the ultraviolet light in the reactor reacts with the hydrogen peroxide in the 
wastewater forming hydroxyl radicals that oxidize the organics in the wastewater. Each reactor train consists 
of four reactors in series, each containing a UV lamp with the number of lamps used proportional to the 
influent flow to the system. A second UV/Ox reactor train serves as a standby. Effluent from the UVOx 
reactor is then treated through a peroxide destruction unit (PDU), which consists of catalytically activated 
carbon that destroys the residual peroxide. Following treatment in the PDU, the effluent is sampled (at 
sample location "PT-4") and is then conveyed into the Quinnipiac River via a single 8-inch diameter side
wall pipe. This discharge is identified as DSN 001-1 in the permit. DSN 001-1 is a continuous discharge 
(24 hours per day, 7 days a week) with an average discharge flow of approximately I 06,560 gallons per day 
(74 gpm). Design capaci1y is reported to be 252,000 gpd (175 gpm). The GWTF is staffed by Woodard & 
Curran 24 hours per day, 7 days per week, with an overall staff of six. One operator is a Class III and one is 
a Class I. Since the GWTF uses biological processes to treat its wastewater, the permittee is subject to the 
regulations at RCSA section 22a-4 l 6 concerning Wastewater Treatment Faci!i1y Operator Certification. The 
facili1y's existing rating is a Class II. 

[See Attachment 3 for a schematic ofthe existing wastewater treatment system]. 

PROPOSED SYSTEM: The permittee intends to modify its existing wastewater collection/treatment system 
in this permit term. The modifications are to address the reduction in inflows to the GWTF brought about 
by recent site modifications, including the HBW and the East Side Remedial Actions, and to address the 
compliance schedule in the reissued permit. The details of the proposed system will be submitted in 
accordance with Section !OD ofthe permit. 

VIII. EFFLUENTQUALITYDATA 

See Attachment 4 for a surmnary of the influent (PT-3) data and Attachment 5 for a summaiy ofthe effluent 
(PT-4) data from November 2012 to November 2017. 

IX. MONITORING/EFFLUENT VIOLATIONS 

Based on a review ofPharmacia & Upjohn's DMRs from November 2012 to November 2017, the following 
violations of effluent limitations were noted: 

PERMITTED REPORTED
MONTII/YEAR DSN PARAMETER VIOLATED TYPE OF LIMIT LIMIT VALUE 

July 2014 001-1 2-Chloroaniline Average Monthly 103 µg/L 130 µg/L 

REASON: D Equipment Related D Operator Error !El Other D Unknown 

The pennittee indicated that there appeared to be a mix up with the sample bottles for the influent sample and the 
effluent sample. The sample thought to be the effluent sample was reanalyzed out ofhold time and found to be within 
the permit limits: 

PERMITTED REPORTED
MONTH/YEAR DSN PARAMETER VIOLATED TYPE OF LIMIT 

LIMIT VALUE 
June 2015 001-1 Bis(2-ethylhexyl)phthalate Maximum Daily 11.8 µg/L 14 µg/L 

REASON: D Equipment Related D Operator Error [8J Other D Unknown 

The lab results for bis(2-ethylhexyl)phthalate were reported as 14 µg/L. The sample was reextracted and reanalyzed 
out ofhold time and results were non-detect for bis(2-ethylhexyl)phthalate. 
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PERMITTED REPORTED
MONTH/YEAR DSN PARAMETER VIOLATED TYPE OF LIMIT LIMIT VALUE 

March 2017 001-1 BOD, Maximum Daily 30mg/L 31 mg/L 

REASON: 0 Equipment Related D Operator Error D Other 18] Unlmown 

Unlmown. 

PERMITTED REPORTED 
MONTH/YEAR DSN PARAMETER VIOLATED TYPE OF LIMIT LIMIT VALUE 

Average Monthly 103 µg/L 382 µg/L
2-Chloroaniline

May2017 001-1 Maximum Daily 207 µg/L 1900 µg/L 
Chlorobenzenb Maximum Daily 20 µg/L 51 µg/L 

REASON: D Equipment Related D Operator Error 18] Other D Unknown 

An upset condition occurred in the GWTF's FBR. The upset reportedly occurred as a result of GW1F maintenance 
activities that occurred in April 2017, involving the emptying and cleaning ofthe PAC tank. The addition of the PAC-
cleaning wastewaters to the FBR caused a phosphate deficiency in the wastewater, resulting in an inadequate food 
supply to the microorganisms in the FBR, impacting their performance. Phosphoric acid and additional GAC was 
added to the system. On May 20, 2017, the system was brought back into compliance. 

Based on a review of Pharmacia & Upjohn's DMRs from November 2012 to November 2017, the following 
monitoring/reporting violations were noted: 

• December 2012: Failed to report weekly BOD, results for DSN 001-1. The samples were collected and 
sent to the lab, but the lab was unable to report the results for the BOD, sample due to the failure to add 
polyseed to the blank. 

• December 2013: Quantification was not verified at or below the minimum level of 10 µg/L for total 
cyanide as required by Section 6(A)(4) ofNPDES Permit CT0001341. Three values for December 10 

and 11 were reported at 20 µg/L. 

• November 2015: Failed to report weekly BOD, results for DSN 001-L Specifically, no BOD, result 
was provided for one week of the month. The sample was collected and sent to the lab, but the lab was 
unable to report the results for the BOD, due to multiple QC failures associated with the sample batch. 

• September 2017: Failed to repmt quantitation limit for total cyanide as required by Section 6(A)(6) of 
NPDES Permit CTOOO1341. 

X. ENFORCEMENT (RELATED TO WASTEWATER DISCHARGES): 

NOV WRIN17016 was issued to the permittee on July 31, 2017 for the March 2017 BOD, permit limit 
violation and the May 2017 Chlorobenzene and 2-Chloroaniline permit limit violations. The NOV was 
closed on August 24, 2017. 

XI. SPILL IDSTORY: 

In March 2012, approximately 1,000 gallons of impacted groundwater was released from the collection 
system due to a loose pipe fitting. The spilled material emptied into a spill retention basin on-site. The 
contents of the spill retention basin were transferred into the GWTF for treatment authorized through an 
approval under RCSA section 22a-430-3(i). 

XII. EFFLUENT GUIDELINES 

Pharmacia & Upjohn is engaged in remediation activities at the site. These operations involve the following: 

• Groundwater extraction activities generate contaminated groundwater. The contaminated 
groundwater at the site is a result of releases associated with Upjohn's operations. When Upjohn 
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was in operation, the discharge from its manufacturing operations was subject to: 40 CFR 455 
(Pesticide Chemicals), 40 CFR 414 (Organic Chemicals, Plastics, and Synthetic Fibers), and 40 
CFR 439 (Pharmaceutical Manufacturing). The provisions of these regolations are applicable to 
process wastewater discharges. Contaminated groundwater is not a process wastewater per 40 CFR 
122.2 or 40 CFR 439.l(m). Manufacturing operations ceased in 1993 and presently none of tbe 
subject categoricals apply. 

• Construction activities associated with the ongoing remediation operations can generate stonnwater 
( e.g., excavation dewatering wastewater). These discharges have occurred intennittently beginning 
on or about 1993. Section 40 CFR 450 (Construction and Development Point Source Category) 
applies to discharges associated witb construction activity required to obtain NPDES permit 
coverage pursuant to 40 CFR 122.26(b)(l4)(xi and (b)(l5)2 (i.e., sites with one or more acres of 
land disturbance). The regulations at 40 CFR 450 were promulgated in 2009. To tbe extent that tbe 
permittee continues to engage in construction activities at the site that generate a discharge subject 
to 40 CFR 450, it shall comply with the applicable requirements for existing sources ofthis subpait 

• The Nortb Pile and the South Pile were used for storage/treatruent/disposal of wastes. These uuits 
were reportedly used for wastes associated witb on-site operations only (i.e., they were operated as 
"captive" units). Closure of the North Pile and South Pile is now completed; the units were closed 
with waste in place. The wastewaters associated witb tbese units no longer discharge into the GWTF 
as they have either been redirected ( e.g., stmmwater runoff) or have ceased being generated ( e.g., 
South Pile pore consolidation water). Contaminated grouudwater in the area ofthe Nortb and South 
piles continues to be treated and discharged. Section 40 CFR 445 (Landfills) covers discharges of 
"landfill wastewater" to sruface waters. It does not apply to waste piles or captive lai1dfills. 
Therefore, 40 CFR 445 does not apply. 

XIII. EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS 

A. WASTESTREAMS AUTHORIZED FOR DISCHARGE UNDER DSN 001-1: 

Treated: Contaminated Groundwater; Decontamination Station Wastewater; Excavation 
Dewatering Wastewater; Stormwater from Site Remediation and Maintenance Activities; 
Containment System Stonnwater; Floorwash Wastewater; Laboratory Sink Wastewaters; Air 
Compressor/Dryer Condensate; Pump Seal Water; Tank Cleaning Wastewater; Filter Backwash 

B. POLLUTANTS OF CONCERN FOR DSN 001-1: 

The applicant has provided analyses on tbe influent to the groundwater treatment system from 
sampling point "PT-3" with its last tbree NPDES renewal applications. The PT-3 results are as 
follows: 

PT-3 RESULTS 
DEC20DS/ MAR2009 DEC 2013/ PARAMETER nJNE2017
FED2006 JAN2DI4 ,.._., (µg/L)'··-"' '··-"' 

Aluminum, Total 14B <88 872 11 
Ammonia (Total as N 3200 3240 
Antimonv, Total <0.084 0.91J 0.7 
Arsenic, Total 0.55B 2.0J 1.21 <1; <2 
Cadmium, Total <0.074 0.16) 0.2 
Chloride 479000 339000 
Chlorine, Total Residual 28B <20 
Chromium, Total 9.1 2.88 5.8 
Conner, Total 5.6 7.29 9 
Cyanide, Total <l <5 7.5 5 
Iron, Total 5300 6600 2910 
Lead, Total 0.87B <2.2 22.23 <0.4 
Mercury, Total <0.049 0.081J <0.2 0.44B 

2 40 CFR 122.26(b)(l4)(x); Construction 11cliv1ly mcluding cleiirmg, grading and excavation, except operations lh11t result in the disturbance ofless than five acres 

ortolal land area. Conslruclion aclivity also includes the disturbance ofless than five acres of total land area lhal is II part ofa larger common plan ofdevelopment 
or sale if the larger common plan will ultimalely disturb five acres or more; 40 CFR 122.26(b) (15): Slonn water discharge associ~led with small com,truct1on 
activity. 
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PT-3 RESULTS 
DEC 2005/ MAR2009 DEC 2013/PARAMETER JUNE 2017
FEB2006 JAN 2014 (µg/L)'---«) lµg/Ll iuo/L) 

Nickel, Tolal 41.2 4.19 4.9 
Selenium, Total 2B l.49J <0.2;<0.4 
Silver <0.31 <2.2 <1 0.1 
Zinc, Total 17 <5.5 26.96 1.5 

Benzene 900 890 2100 820 
Chlorobenzene 180 223 480 350 
Chloroethane <0.80 1.6 <40 0.37 
Chloroform <0.7 <l <30 <0.50 
1,1-Dichloroethane <0.60 0.571 <30 1.5 
1,2-Dichloroethane <0.60 <l <20 <0.50 
1,1-Dichloroethylene <0.7 <l <20 0.56 
Ethylbenzene 3.IJ 5.8 121 3.5 
Methylbromide <1.2 <l <40 <0.5 
Methylene chloride <0.4 6.1 <120 <0.50 
Tetrachloroethvlene <0.5 <l <20 3.5 

Toluene 97 24.6 670 3.4 
1,2-lraus-Dichloroethylcne <0.5 <l <30 0.41 

I, 1,1 -Trichloroethane <0.4 <l <20 0.37 

Trichloroethylene 8.5J 0.55J <20 4.3 

Vinyl chloride 1.91 0.53J <40 4.7 
. 2-Chlorophenol 91 8.2 401 <10; <20;<80 

2,4-Dinitrophenol "'8 l.2J <300 <100;<200<800 

Pentachlorophenol <50 <7.5 <150 <25;<50<200 

Phenol <4 7.01 171 <25;<50;<200 
2,4,6-Trichlorophenol <8 <7.5 <50 <25;<50;<200 

Acenaphthcne <8 <0.094 <50 <10;<20;<80 
Acenaphthylene <8 <0.094 <50 <10;<20;<80 
Anthracene <10 <0.094 <50 <10;<20;<80 
Benzi dine <22 <24.5 99 <2; <10 
Benzo(a)anthracene <12 <0.094 <50 <10;<20;<80 
3,4-Benzofluoranthene <15 <0.094 <50 <10;<20;<80 
B is(2-Chloroeth\l l)efher <6 I.OJ <50 <10;<20;<80 
B is(2-ethylhexyl)nhthalate <13 4.5 <50 <15;<30<120 
Butylbenzyl phthalate <10 <2.8 <50 <25;<50;<200 
1,2-Dichlorobenzene <7 3.1 30J 89 
1,3-Dichlorobenzene <7 <2.8 <50 4.2 
1,4-Dichlorobenzene <5 0.301 <SO 10 
3,3'-Dichlorobenzidine l2J 7.7 46 13 
Di-n-octyl ohthalate <13 <7.5 <50 <25;<50;<200 
Fluoranthene <11 <0.094 <50 <10;<20;<80 
Fluorene <8 <0.094 <50 <10;<20;<80 
Naohthalcne <7 2.1 <50 <10;<20;<80 
Phenanlhrene <7 <0.094 <50 <10;<20;<80 
P\lrene <10 <0.094 <50 <10;<20;<80 
1,2,4-Trichlorobenzene <7 <2.8 <SO <25;<50;<200 

Aroclor 1016 <0.057 <0.94 <0.047 
Aroclor 1221 <0.11 <0.94 <0.047 

Aroclor 1232 <0.081 <0.94 <0.047 

Aroclor 1242 <0.072 <0.94 <0.047 

Aroclor 1248 <0.060 <0.94 <0.047 
Aroclor 1254 <0.094 <0.94 0.18 
Aroclor 1260 <0.082 <0.94 <0.047 

l-Chloro-2-nitrobenzene <21 <7.5 <50 <25;<50;<200 
1-Methylnaphthalene <31 <1.4 <20 <10;<20;<80 
1,4-Dioxane 930 409 1260 328 
2-Chloroaniline 6800 5260 24000 6300 
3-Chloroimiline 261 14 551 131 
4-Chloroaniline 66J 49.7 180 63 
3,3'-Dimethvlbenzidine 39J 6.21 120 6.9J 
Aniline 23J 27 120 41 
Azobenzene <8 <2.8 <50 8.2) 

Benzoic Acid <59R <28.3 <500 <250;<500;<2000 
Carbazole <11 150 <50 570 
Carbon disulfide <0.9 <l 31J <5 
cis-1,2-Dichlorocthcne 3.6J 0.80J <20 13 
m,o-Cresol <3 <7.5 BJ <25;<50;<200 
o-Cresol <6 0.691 lOJ <25;<50;<200 
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PT-3 RESULTS 
DEC2005/ MAR2009 DEC201J/PARAMETER JUNE2017
FEB 2006 JAN2014 (µg/L),....ff)'""'Ll (µ,/L) 

Cvclohexane <0.3 <l <400 
Dibenzofuran <8 <2.8 <50 <10;<20;<80 
Dichloran <12 <8.5 <70 <25;<50;<200 
Dinilrobenzene (1,3) <33 <20 <10;<20;<80 
Diphenamid 300 231 920 350 
Formaldehyde 19) 0.86) 25 
m-Toluidine 37) 30.9 190 <50;<100;<400 
Methyl tert butyl ether 2.2) 1.6) <50 0.96 
Xylene (Total) 4.6) 4.1 17) 1 (o-); 1.5 (m-;p-) 

NOTES. 
J=Estimated value 
H••A resL1lt greater than or equal to the MDL but less than the RL 
R=Rejccled 

Several pollutants have been identified as "Known or Suspected Present" in the permit application. 
Sources used to identify these pollutants include: the DMR data, PT-3 data, groundwater monitoring 
data from the individual wells, as well as an evaluation of whether any Technology-Based Effluent 
Limits (TEEL) in an Effluent_ Limitation Guideline (ELG) or whether a wasteload allocation in_ a 
Total Maximum Daily Load (TMDL) would apply to the discharge. A summary ofthese pollutants 
is as follows: 

REASON FOR INCLUSION 
POLLUTANT 

POLLUTANTPOLLUTANT POLLUTANT IDENTIFIED AS 
OTHERWISEPOLLUTANT WITIIAN WITH AN PRESENT IN THE 

EXPECTED TO DE
APPLICABLE APPLICABLE EFFLUENT 

PRESENT IN THETBEL TMDL THROUGH EFFLUENT
SAMPLING 

I -Chiaro-2-nitrobenzene ✓ 

1,1-Dichloroethane ✓ 

1,1-Dichloroethylene ✓ 

I, I, I-Trichloroethane ✓ 

1,2-Dichlorobenzene ✓ 

1,2-Dichloroethane ✓ 

1,2-trans-Dichloroethylene ✓ 

1,2,4-Trichlorobenzene 
1,3-Dichlorobenzene ✓ 

1,4-Dichlorobenzene ✓ 

1,4-Dioxane ✓ 

2-ChloroAniline ✓ 

2-Chlorophenol ✓ 

2-Methylphenol ✓ 

2,4-Dichlorophenol ✓ 

2,4-Dimethylphenol ✓ 

2,4,6-Trichlorophenol ✓ 

3-Chloroaniline ✓ 

3,4-Benzofluoranthene ✓ 

3&4-Methylphenol ✓ 

3,3 '-Dichlorobenzidine ✓ 

3,3' -Dimethylbenzidine ✓ 

4-Chloroaniline ✓ 

Acenaphthene ✓ 

Acenaphthylene ✓ 

Anthracene ✓ 

Aluminum, Total ✓ 

Ammonia (as N) ✓ 

Aniline ✓ 

Antimonv, Total ✓ 

Arsenic, Total ✓ 

Azobenzene ✓ 

Benzene ✓ 

Benzi dine ✓ 

Benzo(a)anthracene ✓ 

Benzo(a)pyrene ✓ 

Benzoic Acid ✓ 

Bis(2-ch1oroethyl)ether ✓ 

Bis(2-ethylhexyl)phthalate ✓ 
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REASON FOR INCLUSION 
POLLUTANT POLLUTANT

POLLUTANT POLLUTANT IDENTIFIED AS 
OTHERWISEPOLLUTANT WITH AN WITH AN PRESENT IN TIIE EXPECTED TO BE 

APPLICABLE APPLICABLE EFFLUENT PRESENT IN THE
TEEL TMDL THROUGH EFFLUENTSAMPLING 

Biochemical Oxygen ✓ 
Demand, 5 Day (BOD5) 

Cadmium, Total ✓ 

Carbazole ✓ 

Carbon Disulfide ✓ 

Chloride ✓ 

Chlorine, Total Residual ✓ 

Chlorobenzene ✓ 

Chloroethane ✓ 

Chlorofonn ✓ 

Chromium, Total ✓ 

Chrysene ✓ 

cis-1,2-Dichloroethene ✓ 

Copper, Total ✓ 

Cyanide, Total ✓ 

Dibenzofuran . ✓ 

Dichloran ✓ 

Diphenamid ✓ 

Ethylbenzene ✓ 

Fluoranthene ✓ 

Fluorene ✓ 

Formaldehyde ✓ 

Iron, Total ✓ 

Kjeldahl Nitrogen, Total ✓ 

Lead, Total ✓ 

m-Toluidine ✓ 

Mercury, Total ✓ 

Methyl bromide ✓ 

Methylene chloride ✓ 

Methyl tert butyl ether ✓ 

Naphthalene ✓ 

Nickel, Total ✓ 

Nitrate (as N) ✓ 

Nitrite (as N) ✓ 

Nitro benzene ✓ 

Nitrogen, Total ✓ ✓ 

Organic Nitrogen . ✓ 

Oxygen, Dissolved ✓ 

PCBs ✓ 

nH ✓ 

Phenanthrene ✓ 

Phenol ✓ 

Phosphorus, Total ✓ 

Pyrene ✓ 

Silver, Total ✓ 

Sulfide ✓ 

Tetrachloroethylene ✓ 

Toluene ✓ 

Trichloroethylene ✓ 

Total Suspended Solids ✓ 
/TSS) 
Xylenes, Total ✓ 

Vanadium, Total ✓ 

Vinyl chloride ✓ 

Zinc, Total ✓ 

C. BASIS FOR DSN 001-1 LIMITS: 

Technology and water-quality based requirements are considered when developing permit 
limitations. Technology-based treatment requirements represent the minimum level of control that 
must be imposed under CWA. Technology-based effluent limitation guidelines (ELGs) are found 
at 40 CFR 405-471. Water-quality based limits are required when any pollutant or pollutant 
parameter (conventional, non-conventional, toxic, and whole effluent toxicity) is or may be 
discharged at a level that causes, has reasonable potential to cause, or contributes to an excursion 
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above any water quality criteria. The excursion occurs if the projected/actual in-stream 
concentrations exceed the applicable criteria. State numeric criteria is found in the Connecticut 
Water Quality Standards (WQS), at RCSA sections 22a-426-l to 22a-426-9, effective October 10, 
2013. 

i. TECHNOLOGY-BASED LIMITS FOR DSN 001-1: 

The requirements at 40 CFR 450 are narrative, not numeric. These are included in the 
permit. 

ii. MIXlNG ZONE FOR DSN 001-1: 

A mixing zone was allocated and used, where applicable, to determine water-quality based 
limits. See Attachment 6 for details on the mixing zone. 

iii. WATER QUALITY-BASED LIMITS FOR DSN 001-1: 

A reasonable potential analysis was conducted for the parameters known or suspected to 
be present in the discharge and which were detected in the effluent based on the last five 
years ofDMR data. See Attachment 7 for information on the reasonable potential analysis. 
Attachment 7 contains the following information: the results of the reasonable potential 
analysis (page 1-2); permit limits for those pollutants that have reasonable potential (pages 
3-4); data sets used in the analysis (pages 5-19); additional criteria (pages 20-38); metals 
translator information for copper (pages 39-40); background receiving water information 
(pages 41-42); and a summary of the equations used in the calculations (pages 43-44). 

The analysis conducted indicates that reasonable potential exists for: l-chloro-2-
nitrobenzene, 1,4-dioxane, 2-chloroaniline, 4-chloroaniline, aluminum, ammonia, 
azobenzene, benzene, bis(2-ethylhexyl)phthalate, copper, cyanide, and PCBs to exceed the 
applicable water quality criteria. Therefore, the permit will include water quality-based 
limits for these parameters. 

iv. OTHER DSN 001-1 PARAMETERS: 

FLOW: DSN 001-1 is a continuous discharge. From 2010 to 2016, the long-term average 
flow for DSN 001-1 was 188,646 gpd. However, the flow has been reduced duting the 
term of this permit. Proposed flows during this permit term are: 106,560 gpd (average 
monthly) and 252,000 gpd (maximum daily), based on the design flow of the treatment 
system. A summruy of the flows from 2010 to 2016 is as follows: 

DSN 001-1 AVERAGE MONTHLY FLOWS 
{2010-2016) 

250,000 . 233,681 

200,000 

~ 150,0000 
85,513~---2 

lg 
~., 100,000 

"' 
50,000 

TOTAL NITROGEN: The TMDL A Total Maximum Daily LoadAnalysis to Achieve Water 
Quality Standm·ds for Dissolved Oxygen in Long Island Sound, December 2000 ("TN 
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TMDL") addresses hypoxia conditions in Long Island Sound by assigning total nitrogen 
wasteload allocations to various POTWs and industries located in Connecticut and New 
York. In that TMDL, Upjohn is identified as a Zone 3 facility with a total nitrogen 
wasteload allocation of 113 lbs/day. Converting the single wasteioad allocation (WLA) 
into a longterm average (LTA), and then into an average monthly limit (AML) is as 
follows: 

LTAa = WLA * e[o.50J-zu4J AML = LTA * e[za,.-o.s,,-,,21 

LTA ~ 113 '0.527 AML ~ 59.55 ' 1.26 
LTA - 59.55 lbs/dav AML - 75.0 lbs/day 

[fhe value for the WLA multiplier (el0.5<1}-z<1,J) was determined from [The value for the LTA multiplier (e[z.-n-0 -~""n
2
l) was determined 

Table 5-1 in the TSO. A coefficient of variance (CV) of 0.3 was from Table 5-2 in the TSD. A CV ofO,J and n=4 was used; the 95lh 

determined from lhe datasel; the 99lh percenlile occurrence probability 1s percenf1leoceurrence probability was used fo.-Lhe AML. This results 

recommended for the LTA. This resulls in a WLA multinlier of0.527.] in aLTAmultipher of 1.26] 

TOTAL NITROGEN 

120 

110 

100 

90 

80 
>- 70rn 

60-" soc3 
~ 

40 

a, 

20 

10 

--TOTALNITROGEN IND5N 001-1 ---~~ AVERAGE MONllJLVLIMIT --WIAINTNTMDL 

TOTAL PHOSPHORUS: The Department currently has an interim strategy to manage total 
phosphorus until fmal numeric criteria is developed. This interim strategy is for freshwater 
non-tidal streams. DSN 001-1 does not discharge into a non-tidal stream and therefore no 
interim criteria is applicable. 

BODs & TSS: BOD, and TSS have been included in the permit with BPJ limits since 2007. 
These limits will continue to be: BOD,: 20 mg/L and 8.07 kg/day (average monthly); 30 
mg/Land 12.1 kg/day (maximum daily); 45 mg/L (instantaneous); and TSS: 30 mg/Land 
12.1 kg/day (average monthly) 60 mg/L and 24.2 kg/day (maximum daily), and 90 mg/L 
(instantaneous). 

pH: The WQS specify that for Class B waters the pH criteria is in the range of 6.5 to 8.0 
SU. 

D. SUMMARY OF LIMITS FOR DSN 001-1: 

Below is a sunnnary of the applicable limits for each of the subject parameters. If more than one 
limit applies to a parameter, the most stringent limit is included in the permit. 

LIMITS 
WATER QUALITY BPJ 

TECHNOLOGY 
RCSA22&--ll0{1)(4)(AJ(l) RCSA 22a---llD-l(f}(4)(A)(I11 

llCSA 22~---IJD-l(f}(-l)(A}(l}-{,i;J 40 CFR 121.4--l(d)(l}(lii) RCSA 22a---ll0-l(m) 

4D CFR 121.4-l(o}(JJPARAMETER UNITS (Water (JJ1aldJ• Sta,,Jartfr, 
40 CFR450, Jul,· 1, 2017 Odober lD, 2D1l) 

. 

L-
RCSA22a--U6-l lo22a-126-9 

AVERAGE MAX1MUM AVERAGE MAXWUM AVERAGE 
MONTHLY DMLY MONTHLY DMLY MONTIILY '"""""" DAM 

UMIT UMIT LlMIT LlMIT LWlT 
OR OROR OR OR 

nHMinimnm 11Hllilllimnm nHMinimum nHMlllimum -"M~!mum 11HMnlmum 

1 -Chloro-2-nitrobenzene ...1r. --- --- 10.2 17.7 --- ---
1-Chloro-2-nitrobenzene g/day --- --- 4.1 7.1 --- ---
I, 1-Dichloroethane µg/L --- --- --- --- --- ---
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LIMITS 

TECHNOLOGY 
WATER QUALITY BPJ 

RCSA lla--ll0(1)(4)(A)(~) RC'lAlla--130--l(lJN)(A)(.ti) 
RCSA 22a--130--1(1}(4J(A)(i)-{,ii) 40 CFR12?.4-l(d}(l)(iii) RCSA21a--130--l(m) 

40 CFR 122.-l-l(o)(l)PARAMETER UMTS (WQfer Qm1/i{V Sta11dards, 
-10 CFR4SO,Jqly l, 2017 Oclobcr 10, 2013) 

RCSA 11a--126-l lo22a--l26-9 

AVERAGE MAXDWM AVERAGE MAXmrnM AVERAGE MAXmrnM 
MONTHLY ' DAILY MONTHLY DAfLY MONTilLY DAO:.Y 

LThDT UMIT LThDT LThDT LfMl1' LlMJT 
OR OR OR OR OR OR 

11BMi11imom nHMlllimom nHl'llinimom nHMa:i:imum nHMlnlmum uUM11iimom 

1,1-Dichloroethylene µg/1 --- --- --- --- --- ---
1,1,1-Trichloroethane µg/1 --- --- --- --- --- ---
1,2-Dichlorobenzene µg/1 --- --- --- --- --- ---
1,2-Dichloroethane µg/1 --- --- --- --- --- ---
1,2,-trans-Dichloroethylene µg/1 --- --- --- --- --- ---
1,2,4-Trichlorobenzene µg/1 --- --- --- --- --- ---
1,3-Dichlorobenzene µg/1 --- --- --- --- --- ---
1,4-Dichlorobenzene µg/1 --- --- --- --- --- ---
1,4-Dioxane µg/L --- --- 43.3 75.0 --- ---
1,4-Dioxane g/day --- --- 17.5 30.3 --- ---
2-Chloroaniline µg/1 --- --- 37.1 64.3 --- ---
2-Chloroaniline giday --- --- 15.0 ·26.0 --- ---
2-Chloronhenol µg/1 --- --- --- --- --- ---
2-Methylphenol µg/1 --- --- --- --- --- ---
2,4-Dichlorophenol µg/1 --- --- --- --- --- ---
2,4-Dimethylphenol µg/1 --- --- --- --- --- ---
2,4,6-Trichlorophenol µg/1 --- --- --- --- --- ---
3-Chloroaniline µg/1 --- --- --- --- --- ---
3,4-Benzofluoranthene µg/1 --- --- --- --- --- ---
3-Methylpheno]/4-Methy]phenol µg/1 --- --- --- --- --- ---
3,3 '-Dichlorobenzidine µg/1 --- --- --- --- --- ---
3,3 '-Dimethylbenzidine µg/1 --- --- --- --- --- ---
4-Chloroaniline µg/1 --- --- 2.83 4.90 --- ---
4-Chloroaniline g/day --- --- 1.1 2.0 --- ---
Acenaphthene ug/1 --- --- --- --- --- ---
Acenaphthylene µg/1 --- --- --- --- --- ---
Anthracene µg/1 --- --- --- --- --- ---
Aluminum, Total µg/1 --- --- 83.9 136 --- ---
Aluminum, TotaJ g/day --- --- 33.8 54.8 --- ---
Ammonia (as N) [Apr1-0crn1 mg/1 --- --- 0.902 1.745 --- ---
Ammonia(as N) [AprI-Oct3IJ g/day --- --- 364 705 --- ---
Ammonia (as N) [No,· I -MarJIJ mg/1 --- --- --- --- --- ---
Aniline µg/1 --- --- --- --- --- ---
Antimony, Total µg/1 --- --- --- --- --- ---
Arsenic, Total --- --- --- --- --- ---""". 
Azobenzene ug/L --- --- 0.20 0.35 --- ---
Azobenzene g/day --- --- 0.08 0.14 --- ---
Benzene --- --- 51 88.4 --- ---""" Benzene efday --- --- 20.6 35.7 --- ---
Benzidine µg/L --- --- --- --- --- ---
Benzo( a )anthracene µg/1 --- --- --- --- --- ---
Benzo(a)pyrene µg/1 --- --- --- --- --" ---
Benzoic Acid --- --- --- --- --- ---""" 
Biochemical Oxygen Demand mg/L --- --- --- --- 20 30 
Biochemical Oxygen Demand g/day --- --- --- --- 8.07 12. l 
Bis(2-chloroethvl)ether --- --- --- --- --- ---
Bis(2-ethvlhexvl)ohthalate """ --- --- 2.2 3.8 --- ---'Lg/l 

Bis(2-ethvlhexvl)ohthalate g/day --- --- 0.89 1.54 --- ---
Cadmium, Total uo/T --- --- --- --- --- ---
Carbazole µg/1 --- --- --- --- --- ---
Carbon Disulfide µg/1 --- --- --- --- --- ---
Chlorine, Total Residual ug/1 --- --- --- --- --- ---
Chlorobenzene µg/1 --- --- --- --- --- ---
Chloroethane µg/1 --- --- --- --- --- ---
Chlorofmm µg/1 --- --- --- --- --- ---
Ch1oride mg/L --- --- --- --- --- ---
Chromium, Total µoil --- --- --- --- --- ---
Chrvsene µg/L --- --- --- --- --- ---
cis-1,2-Dichloroethene ,.g11, --- --- --- --- --- ---
Copper, Total µg/L --- --- 5.5 9.6 --- ---
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LIMITS 
WATER QUALITY BPJ 

TECHNOLOGY 
RCSA 21a--lJ0{1)(4)(A)(~) RCSA22a--/30--l(l){4J(AJ(~IJ 

RCSA 2la--lJ0-1(1){4)(A}(iK,ii) 40 CFR 11U,(d)(l)(iii) RCSA lla--130--l(m) 
,o CFR lllA,(a)(l)

PARAMETER UNITS (Waior Quality Standards, 
40 CFR450,Jnlr 1, 20J7 Oelnber 10, 2013) 

RCSA :Z2a--ll6--1 lo lla---126-11 
AVERAGE MAX<MUM AVERAGE MAXWUM AVERAGE MAlOM1lM 
MONTHLY DMLY MONlill,Y DMLY MONTHLY DAll.Y 

UMIT LWIT LTh<IT LTh<IT LWIT UMIT 
OR OR OR OR OR OR 

"'IlMinimum "'HlUIWmnm nH1',1inlmnm uHMn:rlmufQ nHMinimum oHMIUimom 

Copper, Total glday --- --- 2.2 3.9 --- ---
Cyanide, Total µg/L --- --- 0.58 1.0 --- ---
Cyanide, Total glday --- --- 0.23 0.40 --- ---
Dibenzofuran ug/L --- --- --- --- --- ---
Dichloran µg/L --- --- --- --- --- ---
Diphenamid µg/L --- --- --- --- --- ---
Ethylbcnzene µg/L --- --- --- --- --- ---
Fluoranthene' µg/L --- --- --- --- --- ---
Fluorene µg/L --- --- --- --- --- ---
Fonnaldehyde µg/L --- --- --- --- --- ---
Iron, Talat µg/L --- --- --- --- --- ---
Kjeldahl Nitrogen, Total (as N) Qlg/L --- --- --- --- --- ---
Lead, Total µg/L --- --- --- --- --- ---
mRToluidine µg/L --- --- --- --- --- ---
Mercury, Total uglL --- --- --- --- --- ---
Methyl brOmide ug/L --- --- --- --- --- ---
Methylene chloride µg/L --- --- --- --- --- ---
Methyl tert butyl ether µg/L --- --- --- --- --- ---
Naphthalene µg/L --- --- --- --- --- ---
Nickel, Total µg/L --- --- --- --- --- ---
Nitrate (as N) mg/L --- --- --- --- --- ---
Nitrite (as N) mg/L --- --- --- --- --- ---
Nitrobenzene µg/L --- --- --- --- --- ---
Nitrogen, Total lbs/day --- --- 75.0 --- --- ---
Organic Nitrogen (as N) mg/L --- --- --- --- --- ---
Oxygen, Dissolved mg/L --- --- --- --- --- ---
PCB - Total Aroclors µg/L --- --- 0.000064 0.000111 --- ---
PCB - Total Arnclors glday --- --- 0.000026 0.000045 --- ---
pH SU --- --- 6.5 8.0 --- ---
Phenanthrene µg/L --- --- --- --- --- ---
Phenol µg/L --- --- --- --- --- ---
Phosphorus, Total mg/L --- --- --- --- --- ---
Pyrene µg/L --- --- --- --- --- ---
Silver, Total µg/L --- --- --- --- --- ---
Sulfide me/L --- --- --- --- --- ---
Tetrachloroethvlene ug/L --- --- --- --- --- ---
Toluene ...n --- --- --- --- --- ---
Total Susoended Solids m~• --- --- --- --- 30 60 

Total Suspended Solids glday --- --- --- --- 12.1 24.2 

Trichloroethylene µg/L --- --- --- --- --- ---
Xylencs, Total .. -, --- --- --- --- --- ---
Vanadium, Total µg/L --- --- --- --- --- ---
Vinyl chloride µg/L --- --- --- --- --- ---
Zinc, Total µg/L --- --- --- --- --- ---

NOTES_ 
1) The TBELs for 40 CFR450 are narrative. 
2) As applicable, imtantaneous Ii mils are also i11cloded i11 lhe permit. These limits are 1.5 limes the maximum daily limi1. 

E. WHOLE EFFLUENT TOXICITY: 

Pharmacia' s existing permit requires quarterly acute and chronic toxicity testing ofDSN 001-1 using 
Mysidopsis bahia, now known as Americamysis bahia, and Cyprinodon variegatus. Results of the 
toxicity testing conducted from March 2012 to June 2017 are as follows: 
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CHRONICACUIE 
(LnlJornlory WR Ier used for dilution) 

(48 HOURS) (?DAYS 
Mysidop5is Cypri11odo11 MyHdop/f/S bahia Cypri11odoJ1 variegarus

buMa l'llrief!a/1/S 

z 
8 
~u ~ucl =u u~ ~ 15 ~ 

LCso LCso ~g ~~ ~~ go ~J ~~ "0oz~~ 0~ 
C ~~ ~u "u ~~ ~~ fl\ cl 

~ ~~ 

~ 
% % % % % % % % % 

MAR2012 >100 >100 >100 100 100 100 >100 100 100 

JUN2012 >100 >100 >100 100 100 10 >100 100 100 

SEP2012 >100 >JOO >100 100 100 100 >100 100 100 ,o,
DEC2012 >JOO >100 >100 100 100 >100 100 100ESTIMATED',o,
MAR201J >100 >100 >100 100 100 >100 100 100 

NITTJUN20JJ >100 >100 >100 100 100 -·- >100 100 100ESTIMATED' 

SEP2013 >100 >100 >100 - 100 100 100 >100 100 100 ,o,
DEC2013 >100 >100 >100 100 100 >100 100 100E.STJMATf-D' 

I\IAR20U >100 >100 >100 100 100 >ITT >100 100 100l'S"ll~IATI'D' 

>ITTJUN2014 >100 >100 >100 100 20 >100 100 100F.STUdATED1 

SEP20U >l00 >100 >JOO 100 100 NOT >100 100 100F.SIDdATI'D1 

DEC2014 >l00 >100 >100 100 100 NOT >100 100 100E.STIMATED',o,
MAR2015 >100 >100 >100 100 100 >100 100 100F.ST•MATID' 

JUN2015 >100 >100 >100 100 100 100 >100 100 100 
>ITT >100SEP2015 >100 >100 >100 100 100 ESTIMATED' 100 100 

DEC2015 >100 >JOO >100 100 100 100 >100 100 10 ,o,
MAR2016 >100 >100 >100 100 100 F.STI~IATED1 >100 100 100 

JUN2016 >100 >100 >100 100 100 NITT >100 100 100FSIIMATED' 

SEP2016 >100 >100 >100 100 100 100 >100 100 80 

DEC2016 >100 >100 >100 100 100 >ITT >100 100 100l'SllMATP.o' 

MAR2017 >100 >100 >100 100 100 >ITT >100 100 100ESTIMATED' 

JUN2017 >100 >100 >JOO 100 100 >ITT >100 100 100ESTIMATED' 

Cootrol did llOI nied lest cnlr.na or;;: ~ll% focmiduy rate' 

Based on the toxicity testing performed from March 2012 until June 2017, there is reasonable 
potential that the discharge could contribute to an excursion beyond that described in RCSA section 
22a-426-4(a)(5) of the WQS. [See Attachment 8 for the reasonable potential analysis.] Therefore, 
consistent with 40 CFR 122.44( d)(I )(iv), a limitation on chronic toxicity for those conditions where 
reasonable potential exists (i.e., growth for Cyprinodon varigatus and reproduction for 
Americamysis bahia) is included in the permit. 

RCRA Section 22a-430-3(j)(7)(A)(iii) states that: Test species to be used to determine the (acute) 
toxicity of a discharge shall be determined according to the following: 

(a) For discharges to fresh receiving waters exhibiting a normal salinity of 1 ppt or less, 
Pimephales promelas and Daphnia pulex shall be used; 

(b) For discharges to estuarine waters exhibiting a normal salinity ofbetween I ppt and 20 ppt, 
species selection shall be determined by the commissioner on a case-by-case basis; 

(c) For discharges to marine waters exhibiting a normal salinity greater than 20 ppt, Cyprinodon 
varigatus and Mysidopsis bahia shall be used. 

Additionally, the Technical Support Document For Water Quality-based Toxics Control ("TSD") 
recommends that freshwater organisms be used when the receiving water salinity is less than 1,000 
mg/I, and that marine organisms be used when the receiving water salinity equals or exceeds 1,000 
mg/I. Limited data exists regarding the salinity of the receiving stream in the vicinity of the 
discharge. However, this data indicates that the salinity range is from I ppt to 5 ppt. Given this, the 
existing test species will continue to be used. Quinnipiac River water will be used as the dilution 
water. 

F. MONITORING FREQUENCY 

RCSA section 22a-430-3(j) states that the minimum frequency to determine compliance with 
effluent limits is specified in the Monitoring Schedule set forth in RCSA section 22a-430-3, unless 
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a more frequent monitoring schedule is warranted. The Monitoring Schedule prescribes a frequency 
of monthly for DSN 001-1 based on the category of discharge ("Groundwater Contamination 
Recovery Systems"). There have been some changes/new information provided in the permit 
application (e.g., sufficiently sensitive analytical data, background receiving water data) that have 
resulted in permit limits on certain parameters that have not previously been limited. Compliance 
with these limits for the most part is not clear. Therefore, these pollutants shall be monitored on a 
twice/monthly basis to ensure the ability to consistently comply with the limits. Monitoring for 
other parameters is based on the frequency that the pollutant is expected to be in the discharge. 
Sampling frequency for aquatic toxicity is found at RCSA sections 22a-430-3(j)(3) and (4). 
Subsection 4 of that section permits a frequency other than quarterly if the toxicity is relatively 
consistent. The toxicity of the effluent is generally consistent; the freqnency of monitoring for 
toxicity will now be semi-annual. 

G. EXPRESSION OF EFFLUENT LIMITATIONS 

DSN 001-1 is a continuous discharge. Therefore, the permitlimits are expressed as average monthly 
and maximum daily (per RCSA section 22a-430-4(1)(4)(A)(xiii)). Limits based on water quality are 
expressed as both mass and concentration, where appropriate, consistent with 40 CFR 122.45(£)(1) 
and the TSD (Section 5.7 .1). Total nitrogen is expressed only in the units of measure that its WLA 
is expressed in. 

XIV. SUFFICIENTLY SENSITIVE METHODS 

The regulations at 40 CFR 122.44(i)(l)(iv)(A) now require that monitoring requirements under a permit must 
be performed nsing sufficiently-sensitive test methods approved under 40 CFR part 136 for those monitoring 
parameters that have approved test methods or those parameters that are required under 40 CFR chapter I, 
subchapter N or 0. As noted in the regulation, "sufficiently sensitive" means when: (1) The method 
minimum level (ML) is at or below the level of the effluent limit established in the permit for the measured 
pollutant or pollutant parameter; or (2) The method has the lowest ML of the analytical methods approved 
under 40 CFR part 136 or required under 40 CFR chapter I, subchapter Nor O for the measured pollutant or 
pollutant parameter. For those pollutants that do not have any approved methods under 40 CFR 136, 40 CFR 
122.44(i)(l)(iv)(B) now states that monitoring shall be conducted according to a test procedure specified in 
the permit for such pollutants or pollutant parameters. 

• For those pollutants in the permit that have 40 CFR 136-approved methods, the perrnittee provided 
sufficiently-sensitive test data with its application (per 40 CFR 122.2l(e)(3)(i)). The MLs reported 
with this application data have been incorporated into the permit. 

• For those·pollutants in the permit that do not have 40 CFR 136-approved methods, the permittee 
provided test data with its application as specified in 40 CFR 122.2l(e)(3)(ii). Section 6B of the 
permit includes those test procedures; Table A of the permit includes the corresponding MLs. 

• The majority ofthe non-approved pollutants will be analyzed by modifying either EPA Method 
624 or 625 to include analysis ofthe subject pollutant. 

• Formaldehyde has no approved method(s) in 40 CFR 136. Table 1-F in 40 CFR 136 allows the 
use ofEPA Method 1667 for certain pharmaceutical pollutants. EPA Method 1667 can be used 
to analyze formaldehyde. EPA's website indicates that industry-specific methods that are 
approved for compliance monitoring in the industry for which they are designated may be used 
for general use, if the same method is listed in Tables I-A to 1-E, or 1-H at 40 CFR 136.3. 
https://www.epa.gov/cwa-methods/approved-industry-specific-cwa-test-methods Method 
1667 is not listed in the referenced tables. There appear to be no other CWA test methods 
suitable for formaldehyde. Therefore, formaldehyde will be analyzed by Method 1667. 

• Dichloran has approved methods under 40 CFR 136, (i.e., Method 608.2, Method 617, Method 
6630 B, etc.). However, the permittee indicates that it caunot locate a lab that can perform these 
methods. Therefore, dichloran is included in the list ofnon-approved pollutants in Section 6B. 
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• Benzi dine and 3,3 '-dichlorobenzidine were analyzed for application completeness using EPA 
Method 605. However, the permittee now indicates that the only laboratory that it was able to 
locate which could conduct Method 605 no longer performs this analysis. Therefore, these two 
pollutants will be analyzed in the permit using EPA Method 625. 

XV. ANTI-BACKSLIDING 

An anti-backsliding analysis was conducted on the final effluent limitations in the proposed permit and 
compared to the existing permit. See Attachment 9. 

XVI. ANTIDEGRADATION 

The renewed permit does not include any new or expanded discharges. 

XVII. SPECIAL CONDITIONS/COMPLIANCE SCHEDULE 

1. Instream data is required in order to convert dissolved metals to the total form. Some instream data exists, 
but it needs to be updated. The permittee will undertake a study to collect updated data in order to develop 
the metals translator necessary to convert the dissolved metals. RCSA section 22a-430-4(1)( 4)(F) allows the 
commissioner to include any condition in a permit which he or she deems reasonably necessary to ensure 
compliance with chapter 446k of the Connecticut General Statutes and regulations adopted thereunder as 
amended, to ensure that his or her actions are consistent with the CWA and to ensure proper operation of a 
treatment facility or any other part tbereof. This condition is added in accordance with that provision. This 
requirement is included in Section I0A ofthe permit. 

2. The permittee indicates that it cannot locate a laboratory that performs EPA Method 605 or EPA Method 
617. For the term ofthis permit, the permittee shall make best efforts every six months to locate a laboratory 
that can perform these methods. RCSA section 22a-430-4(1)(4)(F) allows the commissioner to include any 
condition in a permit which he or she deems reasonably necessary to ensure compliance with chapter 446k 
ofthe Connecticut General Statutes and regulations adopted thereunder as amended, to ensure that his or her 
actions are consistent with the CW A and to ensure proper operation of a treatment facility or any other patt 
thereof This condition is added in accordance with that provision. This requirement is included in Section 
!OB ofthe permit. 

3. Due to the analytical limitations of many ofthe 40 CFR 136 approved test methods, the permittee cannot 
demonstrate whether the discharge is causing pollution to the waters of the state for a number of pollutants. 
As it relates to those pollutants in the DSN 001-1 discharge which have numeric criteria lower than the MLs 
of the test data provided, the permittee shall investigate any test method that may or could be available for 
analyzing these pollutants and it shall analyze the discharge using these test methods. Such demonstration 
shall be made on a monthly basis. RCSA section 22a-430-4(1)( 4)(F) allows the commissioner to include any 
condition in a permit which he or she deems reasonably necessary to ensure compliance with chapter 446k 
ofthe Connecticut General Statutes and regulations adopted thereunder as amended, to ensure that his or her 
actions are consistent with the CWA and to ensure proper operation of a treatment facility or any other part 
thereof. This condition is added in accordance with that provision. This requirement is included in Section 
IOC ofthe pe1mit. 

4. The permittee will not be able to comply with the new water-quality based limits for 1,4-dioxane, ammonia, 
and cyanide at permit issuance. Therefore, interim limits will apply until the permittee can take steps to 
comply with the fmal limits. These interim limits are based on a statistical evaluation of the permittee' s 
effluent data results using the methods in Appendix E of the TSD. For annnonia and cyanide, the average 
monthly and maximum daily limits were determined from the 95"' percentile of the 2016 and 2017 effluent 
results. For 1,4-dioxane only three sufficiently sensitive data points were provided by the permittee, less 
than the recommended amount of data, so the interim limits for 1,4-dioxane were based only on these three 
points. [See Attachment 10]. In addition, interim limits were developed for copper. However, there is an 
inadequate amount ofeffluent data for copper and the receiving water data for copper is also limited. Given 
the proximity ofthe discharge pointto the section ofQuinnipiac River with site-specific copper requirements, 
the interim limits for copper were developed using the site-specific copper criteria in the WQS (25. 7 µg/L 
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acute; 18.1 µg/L chronic). Assuming no dilution, a frequency of twice/month, and a 95 th probability basis, 
the resulting limits are: 14.8 µg/L (average monthly) and 17.6 µg/L (maximum daily). Section !OD of the 
permit includes a compliance schedule which requires the Permittee to undertake remedial actions leading to 
compliance with all final limits which are included in Table A of Section 5 of the permit. These remedial 
actions must be accomplished as soon as possible. Until the remedial actions have been fully implemented 
to the satisfaction of tl1e Commissioner, the permittee shall provide the Department with quarterly status 
repmts describing the efforts that it has taken to implement the remedial actions and meet its final permit 
linlits. 
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ATTACHMENT 3 

UV/OX AND OPERATIONS FLUDIZATIDN TANK 
CONTAMINATED FBR AIR CLEANING175 000 t.AAX. GPD OFFICE LAB PUMP SEAL 
GROUNDWATER COMPRESSOR WATER WASTEWAlER- SINK

(C,l,F) AND DRYER (NOTE 3)(NOlt J) (NOTE 3)
CONDENSATEPHOSPHORIC (C,l,F\ : /c,l,F)BLOWOOWN (C,l,f)

ACID ~ 
(NiTE,~)ADDlllON c.l.FMISC. CONTAMINAlED 0 0 0 

TO BE 0.----..--,....,.,.,ED ~ e,GROUNDWATER FROM 
~ 

~ 
FUTURE WELLS AND " " "X 

" X., .,X 

TRENCHES (F) X., ~ 

" " 0 0 " "¢ "' ~ 0 o_ "' ci ~. 

STORMWATER FROM 150 000 lAAX. GPO 
REMEDIAL CONSTRUCllON 

(C,l) AVG FLOw2= 187 -Joo GPO 1 
~ PRIMARY FLOW PATH; 

MAX FLOwt- 228,500 GPO \ 
BIOLOGICAL 
TREAlMENT 

1 
~► SYSTEM 

SOUll-1 PILE 30 000 l,,IAV ""'D SEE FlGURE 3CONSDLJDAllON WAlER 
(C.1) 

. V/ElL1ULlRASONIC SURGE TANI< 
ALTERNATE FLOW PAlH:FORMER AERATION 7 5no MAX. GPO

LAGOON SUSPENDED~ 207,000 GAL
CONSOLIDATION WAlER SOLIDSPT-3 o..

IC\ '----► REMOVAL" SYSTEM.,X 
SEE r,,GURc- 4 

0"" 000 . ... --- " •EXCAVATION DEWAlERING 0 
0 PRETREATMENT 

SYSTEM
WAST'2NA1ER 

(C,1,F) "' "' 
STORM WATEI 

FROM WELL (SEE FIGURE 6) 
DECONTAMINATION SURGE TANK 

STATIDN WASlEWATER 500 lAAX. GPO CONTAINMENl 
(C,l,F) (C.l,F) 

r-~ t 

WATER FOR """ .. ,~ ---
POLYMER INJECllON 

(C,l,F) i 
I--,, 

EQ TANK EQ TANI< 
~FLOOR WASH T-101 :62Q1-

WASlEWATER 500 M•v. GPO 
(C,l,F) 115,000 GAL 115,000 GAL 

t 
NOlE: 

PROCESS WATER 100 oon MAX. GPO 
FULL-SCALE IS1R 

DJScHARGE VOLUMES ARE MAXIMUM OF ALL lHREE(I) (4) □ lSCHARGE PERIODS. NOT ALL DISCHARGES OCCUR 
SIMULTANEOUSLY. 

C = CURRENT DISCHARGE PERIOD
FIREWATER POND 
SURFACE WATER 100 o~" 11AX. GPD I = INltRIM DISCHARGE PERIOD

(I) 

f = FU1URE DISCHARGE PERIOD 
' 

HQD/..AaaB~A110tlS; 
FlRE'.WAlER POND IIAV10 000 oPD ,. FLOW FROM AN.Y SINGLE SOURCE10R COMBINATION OF SOURCES CAN BE

CONSOLIDATION WATER CONVEYED TO lHE wsr OR EQ TANKS_ VIA PARALLEL CONVEYANCE LINES,
(1) 

AVERAGE :ANO MAX. FLOWS AAE;. FOR lHE'. PERIOD t/1/12 THROUGH 
12/31/13. PERMITTED AVERAGE MONniLY FLOW IS 400,000 GPO, PERMITTED 
MAX DAILY FLOW IS 525,000 GPO. 

2. 

MISC. STORMWAlER AND "O 000 MA')(_ GPD 
WASH WATER FROM THESE WAlER ANO WAST[WATER STREAMS CAN BE PART OF EITI-IER lHE3.~~·~QUIPMENT AND ,,, PRIMARY OR ALTERNAlE FLOW PATIi,C T"'"' EMT PADS I 

INCLUDES SCRUBBER, COOLING TOYiffi, AND 011-IER UTILITIES ASSOCIATm 
WllH ISlR; SEE DESCRIPllON IN 1EX1. 

STORMWATER FROM 

4. 

50000 ... u GPO FE ~ FLOW El.EM.ENT/MffiR
REMEDIATION AND 
MAINlENANCE (F) NA ~ NOT CURRENTLY QPERATIONAL 

PT-3 = INA..lJENl SAMPLE LOCATION 

FACILITY ID. DEP '-•-c 101-038 J'cERMIT CT0001341 
JOB NO; 117CM-I 

> PHARMACIA & UPJOHN COMPANY PA'IE! JJLY 2014-

152!11UGHI.ANDAVEIIUE NORni HAVEN, CONNECTICUT SOALE NIB 

UIESIIIIIE,COlfNi'CnCUTmlt SCHEMATIC FLOW DIAGRAM
INTAKE/COLLECTION SYSTEM 

a&U&UHII I -.-l•nl•......,.__ GROUNDWATER TREATMENT FACILITY ATTACHMOff M NPDES FIGURE 2....""~ODARO DIINMIIIIENT & INIBJRlTT DRIVi,RESULTII DESIGIED BV: CHECICEO BY! PERMIT RENEWAL APPLICATION
URRAN "" -



ATTACHMENT3 

PRIMARY FLOW PATH: 

INTAKE 
COLLECTION 

SYSTEM 

SEE FlGURE 2 

ALTERNATE FLOW PATH: 

SUSPENDED 
SOLIDS 

REMOVAL 
SYSTEM 

SEE FIGURE 4 

INTERMITTENT: 

IPC SUMP 
WAlER 

SEE FIGURE 4 

i 
I 
I 
I 
I 
I 
I 

I 
I 
I 

______ J 

PRESSURE 
SWING 
ABSORBER 

(PSA) 

OXYGEN 
RECEIVER 

FLUID 
BED 

REACTOR 
(FBR) 

Retlrcuhrlion Loop fur Fl11ldlintlon 

PRESSURE 
BUBBLE 
CONTACTOR 

(PBC) 

of FBR 

PRIMARY FLOW PATH: 

SUSPENDED SOLIDS 
REMOVAL SYSTEM 

SEE FIGURE 4 

ALTERNAlE FLOW PATH: 

PHOTOLYSIS/ULTRAVIOLET 
LIGHT oXIDATION& 

COMPLIANCE MONITORING 

SEE FIGURE 5 

NOJESIARRBf\:WiloNS'. · .
DRAWING REFERENCE: -GEOOESIGN lt:iQ.....flGURE NO. 3, PROJECT NO. 
127-024. 11-IAT WAS PREPARED AS PART OF THE SEPlEMBER :30, 
2002 NPDES PERMIT APPUCA110N. 

AIT • ANALYSIS INDICATING iRANSMITTER 
FIT FLOW INDICATING lRANSMlTTER 
DO ' - DISSOLVED OXYGEN 

810 LOGICAL TREATMENT SYSTEM J!=P=H~A~R~M~AC~l~A~&~UP~J~O!HN~c~o~M~PA~N~Y=J~:,~:._t."°":J~::'~jlj;.,["::~~,~- 1!>211100HLAHD,'VE"1JE SCHEMATIC FLOW DIAGRAM NORlH HAVEN, CONNECTICUT "'"" "" 
Cf(SIIIIIE,COrms:ncuTl6411 
MllU,Qif I -"""""""'""aJUIIJII ROUNDWATER TREATMENT FACILITY ATTACHMENT M-NPDES FIGURE3 

...._ """ CHECKED El't. GR PERMIT RENEWAL APPLICATIONWOODARD COMllmJSIT I llmliAAY DRIVERoSll-16 
21704,1...PRIMARY-ALT Ft.OW,&CURRAN 



ATTACHMENT 3 

MIINlaPAL WA'IER FlJA POL'TMEII IN.ECTIOt,I 

Jl l'fSL',RVFUIWPAIH: 

""""--~---------~£,,_,,.,""" L WASII WISIEWA"IER 
R 

oc-,,•'----~ 

IPO !UIP 
(T-21t}Jl □ 

NOJES/ABBREVIATIONs;
DRAYANG REFERENCE: GEODESIGN INC, FIGURE NO. 4, PROJECT NO, 
127-02.4, 11-IAT WAS PREPARED AS PART OF -1!-IE SEPTEMBER 30, 
2002 NPDES PERMIT APPLICAlloN. 

1. POLYMER IS J-FLOC 452 ANIONIC UQUJD POL'VMER OR 
EQUIVALENT 

All ANALYSIS INDICATING lRANSMITTER 
AT FLOW INDICATOR lRANSt,IITIER
UT LEIJE... INDICATING lRMSMITTER 

SUSPENDED SOILD REMOVAL PHARMACIA & UPJOHN COMPANY ~::;o-J/17:~ 
mllHIGill.NIDAYEliUE> SYSTEM SCHEMATIC FLOW ll=~N;;:O~RTH~H;;;A:;:VE:::;N::,,,;;;co;;;";;;";;;'cr:;;;;cU~T~~l'~CAL<,:__·~""I
&HE5AIRE, to!INECl1CUTG'41G 
IIM.2e5.'9S9 I WII\IU,OOdudCllllm.ta• DIAGRAM GW TREATMENT FACILITY 1~ ATTACHMENT M-NPDES FIGURE4....__""'WOODARD CHECKED BY: G~ PERMIT RENEWAL APPLICATIONDESIGtlEO BY:COllllllll9ll"llN1EGRITT DIM: R6ULT8 

217041.J>RlldARY-~T FLOW7-□ wo&CURRAN DRAW BY: SH 



ATTACHMENT 3 

PREfAA.".M~.S-,STEM 

__.o:i._·_~_......_.-+!_ "" ____,.--;;;;;;;; 
,- ~~ 

J1 

1-·~T::: I ,._ '=' 
,_ -

I'll S1llf;E N" 1111,t! (HO!) l'C lllP (P,,,!111!,. 

L _______:,,_.,.:__~•------------------------ (J-QI') .P-1111 

NOJFS/ABRRF"1ATIONS·
DRAWING REFERENCE: GEODESIGN INC. AGURE t,10. 4, PROJECT NO. 
127-024, THAT WAS PREPARED AS PART OF THE SEPT£M8ER 30, 
2002 NPDES PERMIT APPUCAllON. 

,. POLYMER IS J-n.oc 452 ANIONIC LIQUID -POLYMER OR 
EQUJVAL.£NT 

ANALYSIS INDrCAllNG 'JRANSMITIER 
Rf 
AIT 

FLOW INDICATOR TRANSMITTER 
UT LEVEL INDICATING lRANSMITTER 

JOB NO: 217lH-1 

" 
PHARMACIA & UJ='JOHN COMPANY DAl[; Y 201 

NORTH HAVEN, CONNECTICUT
PRETREATMENT SYSTEM 

!iCAI..£: HIS 
15BlllGJII.ANOAVi'INE SCHEMATIC FLOW DIAGRAMCHESHIRl,,r:mll£CTJCUT~1D 
~ Jwww.liWllllll<14IU_,, ....._ ..... ROUNDWATER TREATMENT FACILIT ATTACHMENT M-NPDES FIGURE 

CHECKED BY, GR PERMIT RENEWAL APPLICATIONWOODARD DE.SIGNED BY: 
21704-LPRlt.fARV-ALT fl.OW7-0 

www.liWllllll<14IU


ATTACHMENT 3 

! 
PT-4 COMPLIANCE
MONITORING PO!NT 

H202 PUMPS H202. Sl'ORAGE
(UP-SOI, TANK (T-613)
MP-802} 

TO NPDESPRl!-AARY FLOW PAlH: 
OUTFALL 

SUSPENDED SOLJDS
REMOVAL SYSlEM m 

SEE FIGURE 4 

DODOALTERNA1E FLOW PAlH: 
u ox

BlOLOGlCAL REACTOR
TREATMENT (R-311)

SYSTEM 

SEE FIGURE 3 N PDU
STATIC FlT (PDU-J01)
MIXER

(M-316) 

,~ DODD
UV/OX TANK lN/Ot.. UV OX

REACTOR(T-402) PUMPS 
(R-32.1){P--40J,

P--404) 

NOJE5/A.RRR™ATI®S·
ORA.WING REFERENCE: GEODESIGN INC. FJGURE NO- 5, PROJECT NO. 

127-024, THAT WAS PR!cPARED AS PART OF TI-IE SEPTEMBER JO, 

2002 NPOES PENMIT APPLICATION. 

AIT ANALYSIS INDICATING TRANSMITTER 
ITT = FLOW INDICAllNG TRANSMITTER 
UT = LE\IEL INDICATING lRANSMITJER 

PHOTOLYSIS/ULTRAVIOLET PHARMACIA & UPJOHN COMPANY ~C:reN □=11:1:i~ 
nmHIGlllAIIIIAVEMIE 

OXIDATION & CONPLIANCE I/ ~~N~O~R~TH:'.2H~A~VEN~,~C~O~NN:E~c~~~CIJ~T~:Jlp'°'~"',:'.".'.),n_ls'.".::11
Ci£GHBE,.CON)JECTfCUTlliUG~ llll15.11611---"•rdmn.,._..,,,, 

ATTACHMENT M-NPDES.......... MONITORING GW TREATMENT FACILITY I~ FIGURE5 
CIIECl<ED IIY: GR PERMIT RENEWAL APPUCAllONWOODARD COlolMIINEIIT &JlflEGRITT [III\IERE6111.TS

&CURRAN 217041...PRIMARY-ALT FLOW7-Q wg 



ATTACHMENT 4 

PT-3: INFLUENT TO THE GWTF 

PARAMETER 

1,2-Dichlorobenzene 

1,2-Dlchloroelhane 
1,3-Dichlorobenzene 
1.4-Dlchlornbenzene 
1,4-Dioxene 

2-Chloroanlline 
3,3'-Dlchlorobenzidine 
Ammonia 
Benzene 
Benzidine 
BODs 
Chlorobenzene 
Chloroform 
coo 
cis-1,2-Dichlorolhene 
Meth Jene chloride 

Methyl tert butyl ether 
Toluene 

Total Suspended Solids 
Xi lene lm,o\ 

Xylene lo) 
Vln"I chloride 

Units 

ug/L. 
ug/L 

uc/L 
11g/L ,., 
µg/L 

""mo/L 

µg/L 
µg/L 

m~/L 
µc/L ,., 
mg< 
,g!L 

"'"µo/L 
µo/L 

mo/L 
µg/L 

l,lQ/L 

"" 

JAN 

Maximum 
Value ML 

Reported 

FEB 

Maximum 
Value ML 

Reported 

MAR 

Mulmum 
Value ML 

Reporled 

APR 

Ma!dmum 
Value ML 

Reported 

MAY 

Maximum 
Value ML 

Reporied 

2012 
JUN 

MlllClmum 
Value ML 

R11p0T111d 

JUL 

Maximum 
Value ML 

Reported 

AUG 

Mulmum 
V~lue ML 

Reported 

SEP 

Maximum 
Value ML 

Reported 

OCT 

Maximum 
Value ML 

Reported 

. 

NOV 

Mulmum 
Value ML 

Reported 

25"0 7.S 

0 25 
0 25 
0 10000 

ssoo 
0 250 

2.75 
470 

0 250 

17 
150 

0 7.S 

" '·' 0 25 
0 100,, 
0 s 
0 10 

0 s 
0 10 

DEC 

Ma!dmum 
Value ML 

Reported 

0 25 
0 7.S 
0 25 
0 2S 
0 10000 

5900 

0 200 
2,81 

560 

0 200 

2,0 

0 7.S 
66 
0 

0 25 
0 100 

11 
7.4 

0 10 

0 s 
0 10 

Maximum 
fYear 

"0 

0 
0 

0 

B600 

0 
2.61 
560 

0 

17 
210 

0 
66 ,., 
0 
0 

11 

7.4 

0 
0 

0 

PARAMETER 

1,2-Dlchlorobenzene 

1,2-Dlchloroethane 

1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,4-Dlo:i:ane 

2-Chloftlanillne 

3 3'-Dichlorobenzidlne 
Ammonia 
Benzene 

Benzidine 
eao. 
Chlorobenzene 
Chlorororrn 

COD 
cls-1,2-Dichloroe!hene 

Me\h\ lene chloride 

Meth I tart bulvl ether 

Toluene 

Total Susnended Solids 

X"iene m,~1 

Xvlene lo\ 
V1n1 I chloride 
NR:Not Re orled 

Units 

,., 
""µoC 
µo/L 

fln/L 
µg/L 

µc/L 
mc/L 
µg/L 

· µcit: 
· mc/L 

µo/L 

µg/L 

ms IL 
µg/L 

µc/L 

""µn/L 

mo< 
µo/L 
µo/L 

110/L 

JAN 

Maximum 
Value ML 

Reoorfod 

0 25 
0 7.5 
0 25 
0 25 
0 10000 

6800 

0 s 
2.71 
790 

0 5 
1S 

180 

66 
0 s 
0 25 
0 100 

16 
8.2 

0 10 
0 5 
0 10 

FEB 

Maximum 
Value ML 

Reported 

0 25 
0 7.S 
0 25 
0 2S 
0 10000 

6400 

0 5 
4.S 
eao 

0 s 
22 

240 

so 
0 s 
0 25 

0 100 

2S ,., 
0 10 
0 5 
0 10 

MAR 

Meidmum 
Value ML 

Reoorted 
0 2S 
0 7.S 
0 25 
0 2S 
0 10000 

7500 

0 s 
4.61 

sao 
0 s 

20 

190 

44 

0 2S 

17 

7.2 

APR 

Molmum 
Value ML 

Reported 

0 25 
0 7.S 
0 25 
0 25 
0 10000 

7700 
0 s 

2.61 

880 
0 s 

18 
210 

44 
0 s 
0 25 
0 so 
13 
6.9 

0 10 

0 s 
0 10 

MAY 

Mallmum 
VaJUe ML 

Reported 

6.S 
0 1.S 
0 s 
0 s 
0 2000 

7100 
0 250 

2,61 

190 
0 250 
1S 

4S 

49 
0 s 
0 s 
0 10 

4.8 
17 

0 2 
0 1 

0 2 

2013 
JUN 

Maidmum 
Value ML 

Reported 

0 2S 
0 7.S 
0 25 

0 25 
0 10000 

3900 

0 s 
4.34 

6'0 
0 s 
19 

200 

0 7.S 
66 
0 5 

0 25 
0 so 
22 
7.4 

0 10 

0 s 
0 10 

JUL 

MBXlmum 
VaJue ML 

Reported 

0 1.5 
0 s 
0 s 
0 2000 

5200 ,., 
2.84 

190 
0 s 

22 
ss 

S2 

0 1 
0 s 
0 10 ,., 
19 
0 

0 '1 

0 2 

AUG 

Maximum 
Value ML 

Reported 

20 

0 NR 
0 NR 
0 NR 
0 NR 

4900 

8.2 
3.24 

"10 
0 NR 

22 
250 

66 
u 
0 Na 
0 NS 

160 
24 

<.6 

1S 
0 Na 

SEP 

Mulmum 
Value ML 

Reported 

0 NR 
0 NR 
0 NR 
0 NR 
0 NR 

5500 

0 NR 
2,75 

'40 

0 NS 
21 

170 

52 

92 

20 

OCT 

Maximum 
Value ML 

Reported 

0 NR 
0 NR 
0 NR 
0 NR 
0 NR 

4500 
0 NR 

2.99 
480 

0 NS 
1< 

100 

66 
0 NR 
0 NS 
0 NR 

S1 

12 
0 NS 
0 NS 
0 NS 

NOV 

Maximum 
Value ML 

Reported 

0 NR 
0 NR 
0 NR 
0 NR 
0 NR 

6900 

0 NS 
3.09 
1000 

0 NR 

" 2SO 

66 
0 NS 
0 NS 
0 NS 

120 
20 

0 NR 
0 NR 
0 NS 

DEC 

MBXlmum 
Value ML 

Reported 

0 NR 
0 NR 
0 NR 
0 NR 
0 NR 

7600 
0 NS 

3.47 

'70 

0 NS 
46 

290 

0 NR 
79 
0 NR 
0 NS 
0 NS 

'10 

17 

0 NS 
0 NS 
0 Na 

Maximum 
/Year 

20 
0 

0 

0 
0 

7700 
8.S 

4.61 

1000 
0 

46 
aao 

0 

79 

1.1 

0 

0 

'10 

24.0 
<.6 

1.8 

0 
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ATTACHMENT 4 

PT-3: INFLUENT TO THE GWTF 

2014 
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV OEC 

PARAMETER Unfts Maximum 
Value 

Reported 
ML 

Maximum 
Value 

Reported 
ML 

Maximum 
V~lue 

Reported 
ML 

Ma>dmum 
Value 

Reported 
ML 

Mulmum 
VaJue 

Reported 
ML 

~mum 
Value 

Reporled 
ML 

Mlmm1.1m 
Value 

Repol1ed 
ML 

Ma>dmum 
Value 

Reported 
ML 

Maximum 
Value 

Reported 
ML 

Ma,dmum 
VaiJ./e 

Reported 
ML 

MillUmum 
Value 

Reported 
ML 

Ma.ldmum 
Value 

Reported 
ML 

Maximum 
/Year 

1-Chloro-2-n~robenzene µn/L 1200 0 NR NR 0 NR 0 NR 0 NR 0 NR 0 500 0 500 z,o NR 1200 
1,2-Diehlorobenzene 1,1n/L 0 NR 0 NR 0 NR NR 15 0 NR 0 NR 0 NR 50 0 100 140 NR 140 
1,2-Dlchloroeihane µg/L 0 NR 0 NR 0 NR NR 0 NR 0 NR 0 NR 0 NR 0 7.5 0 30 0 15 NR 0 
1,3-Diohlorobenz:ene µoil 0 NR 0 NR 0 NR NR 0 NR 0 NR 0 NR 0 NR 0 25 0 100 0 50 NR 0 
1,4-Dichlorobenzene µ9' 0 NR 0 NR 0 NR NR 0 NR 0 NR 0 NR 0 NR 0 25 0 100 0 50 NR 0 
1.4-Dloxane "" 0 NR 0 NR 0 NR NR 0 NR 0 NR 0 NR 0 NR 0 10,000 0 40,000 0 20000 NR 0 
2-Chloroanillne µ<1/L 14000 11000 11000 NR 14000 12000 13000 11000 15000 14000 9200 NR 15000 
3,3'-Dlchlorobenzldlne "" 0 NR '4 0 NR NR 19 0 NR " 14 0 500 0 500 26 NR 26.0 
Ammonia mr/L 3.25 3.0 3.27 NR 4.34 "' 1.23 3.68 3.43 4.59 NR 4.59 
Benzene 1,1g/t. 1700 6'0 1600 NR " 3400 1900 1400 1500 1700 1000 NR 3400 
BenzJdlne µn/L 0 NR 0 NR 0 NR NR 0 NR 0 NR 0 NR 0 NR 0 5 0 500 0 5 NR 0 
BOD• mg/L 0 NR " 31 NR 57 66 34 '4 31 29 31 NR 66 
Chlorobenzene i;g/L 430 220 310 NR 150 '10 420 410 440 390 470 NR '10 
COD mc/L 100 S4 " NR 100 94 " " 94 B7 BO NR 100 
cls-1.2-Dichloroethene µg/L 0 NR 0 NR 0 NR NR 0 NR 0 NR 0 NR 0 NR 0 20 0 10 NR 0.0 
Homolons µg/L NR 0 50 0 10 NR 0 
Methvlene chloride µg/L 0 NR 0 NR 0 NR NR 0 NR 0 NR 0 NR 0 NR 0 25 0 100 0 50 NR 0 
Melh"I tert but I ether '"" 0 NR 0 NR NR 0 NR 0 NR 0 NR 0 NR 0 200 0 100 NR 0 
PCBs µ9' NR 0 1 0 1 NR 0 
Toluene "" 720 290 440 NR 97 ''° 540 390 500 610 2'0 NR 960 
Total Susoeno'ed Solids moO 10.0 10.0 14.0 NR 42 10 27 14 1' 31 26 NR 42.0 
Xylene rm,o\ µglL 0 NR 0 NR NR 4.9 0 NR 0 NR 0 NR NR 4.9 
x,Iene ro\ µn/L 0 NR 0 NR NR C2 0 NR 0 NR 0 NR NR 2.2 
X•lene, Total µ~/L NR 0 40 0 10 NR 0 
Vln"i chloride 

NR.Not Reported """ 0 NR 0 NR NR 0 NR 0 NR 0 NR 0 NR 0 20 0 10 NR 0 

2015 
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV OEC 

PARAMETER Units Maximum 
Value ML 

Maximum 
Value ML 

Mallimum 
Value ML 

Maximum 
V11lue ML 

Maximum 
Value ML 

Maximum 
Value ML 

Maximum 
Valire ML 

Mulmum 
Value ML 

Maximum 
Valile ML 

Maximum 
Value ML 

Maidmum 
V!IUe ML 

Mulmum· 
Value ML 

M~imum 

/Y"' 
Reoorted Reoorted Reported Reoorted Reported Reoorted Reoorted Reported ReMrled Reoorted Reocrted Reoorted 

1-Chloro-2-nltrobenzene µell 500 5 5 150 0 500 5.S 0 0 5 250 10 500 
1,2-Dlchlorobenzene µ,IL 65 91 57 0 5 0 100 0 25 0 5 64 " 0 50 51 31 91 
1,2-Dichloroelhane µ, IL 0 15 0 7.5 36 0 M 0 30 0 7.5 0 7.5 0 1.5 0.0 3.S 0 15 0 7.5 0 7.5 36 
1,3-Dlchlorobenz.ene '"" 0 50 0 25 0 5 0 5 0 100 0 25 0 5 0 5 0 12 0 50 0 25 0 5 0 
1.4-Dichlorobenzene µo/L 0 50 0 25 5 0 5 0 100 0 25 0 5 ' 0 12 0 50 0 25 0 ' 6 
1,4-Dioxane µn/L 0 20000 0 10000 0 2000 0 4000 0 40000 0 10000 0 10000 0 2000 0 20000 0 10000 0 10000 0 
2•Chloroamline µn/L 14000 9200 9000 6300 8300 10000 4100 51300 3700 6300 31300 14000 
3,3'-Dlchlorobenzldlne i;g/L 14 17 1' " 0 500 0 ,0 54 6.5 0 5 6.5 0 250 0 10 913.0 
Ammonia moll 3.413 364 3 04 4.16 3,89 3.10 2.35 2.51 rn 2.46 '" 2.15 4.113 
Benzene µoil 1100 1100 1300 290 1900 400 soo 1200 150 □ 720 '30 560 1900 
Benzidlne µo/L 0 5 0 5 0 5 0 500 0 5 0 5 0 5 0 5 0 250 0 10 0 
B0D5 

Chlorobenz.ene 

mo/L ,,. 24 

270 
26 
'60 " 330 

52 

4' 
30 

450 
34 

120 

26 

240 

42 

360 
16 
350 "190 ''° 

16 
170 

52 
450 

COD m~/L 75 70 " 120 " 71 74 100 100 64 " 100 120 
cis-1 ,2-Dichloroethene µoil 6 0 5 6 60 
Meth, lene chloride µglL 0 50 0 25 0 5 0 5 0 100 0 25 0 25 0 5 0 12 0 50 0 25 0 25 0 
Meth• I tert bulvl ether "" 0 100 0 200 0 
Toluene 

Total Sus~ended Solids '""mn/l 
290 

14.0 

220 
20,0 

290 
17.0 

27 

36. □ 

220 

24 
51 

16 
61 

15 
110 
17 

BO 
12 

34
,.1 

34 
32 

22 
36 

290 

ae.o 
Xvlene, Total µg/L 0 5 0.0 
Vin, I chlo~de """ 0 10 4 4 

Page2 of3 



ATTACHMENT 4 

PT-3: INFLUENT TO THE GWTF 

PARAMETER 

1-Chloro-2-nllrobenzene 
1,2-Dichlorobenzene 

1,2-Dichloroe!hane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,4-0loxane 
2-Chloroaniline 
3,'<!'-Dichlarobenzldlne 
Ammonia 
Beni.ene 
Benzldine 
BOD, 
Chlorobenzene 
coo 
Melhvlene chloride 
Toluene 

Total Susnended Solids 

Units 

"" "" "" ""uo/L 
µ.g/L 

119/L 
µg/L 
m•IL 

"" µ<IL 
me/L 
µr/L 
moll 
1,19/L 
µg/L 

mo" 

JAN 

Maximum 
Value ML 

Reported 

50 
0 50 
0 15 
0 50 
0 50 
a 20000 

11000 
0 50 

204 
950 
a 50 

23 
270 
84 
0 50 

36 

64 

FEB 

Mo;,:imum 
Value ML 

Reported 
250 

0 5 
0 1.5 
0 5 
0 5 
a 2000 

3800 
0 250 

3 58 
67 
a 250 
1S 
16 

58 
0 5 
0 5.0 

42.0 

MAR 
Maximum 

VaJuo ML 
Reported 

5 
0 
0 "7.5 
0 25 
0 25 
0 10000 

2800 
5_3 

2.85 
1000 

a 5 
20 

270 
56 

0 25 
14 

11.0 

APR 

Maximum 
Value ML 

Reported 
,so 
5100 

20 
0 25 
0 25 
0 10000 

a 250 
2.93 
860 

0 250 
43 

250 
74 
a 25 

'22.0 

MAY 

Mexlmum 
Value ML 

Reported 

200 
58 

17 
0 25 
0 25 
0 10000 

4600 
0 ,00 

3.51 
8,0 

a 8 

" "'51 

0 25 
6 
17 

2016 
JUN 

Maximum 
Value ML 

fseported 

250 
61 
0 15.0 
0 50 
0 50 
0 20000 

4700 
0 250 

J.34 

6'0 
a 250 

16 

'"0 20 
0 50 
0 10 

400 

JUL 

Maximum 
Value ML 

Reported 
500 

0 5 
0 1.5 
0 5 
0 5 
0 2000 

5700 
0 500 

3.10 
4S 
0 500 

24 
11 
51 

0 5 
0 5 

8_1 

AUG 

Mulmum 
Value ML 

Reported 
250 

4' 
0 25 
0 25 
0 10000 

6800 

o.o 250 
3.16 
'20 
a 250 
1S 

230 
60 

0 25 
0 5 

6.8 

SEP 

Ma:.:lmum 
Value ML 

Reported 

250 
0 50 
0 15 
0 50 
a 50 
a 20000 

5300 
0 250 

2.90 
0 5 
0 250 
13 
0 5 
58 

0 50 
0 10 
0 5 

OCT 

Maximum 
Value -ML 

Reported 

5 
52 
32 
0 50 
0 50 
a 20000 

3100 
0 5 

2,B6 

1200 

16 
310 

58 

a 50 
a 10 

a.a 5.0 

NOV 

Maximum 
Value ML 

Reporied 

150 
54 

41 
0 50 
0 50 
0 20000 

4300 
0 5 

3,02 

1200 
0 5 
15 
'40 
58 
0 50 
0 10 
0 5 

DEC 

Maximum 
Value ML 

Reported 

5 
61 
0 ;s 

0 25 
0 25 
a 10000 

3000 

a 5 
3.06 
1200 

a 5 
15 

400 
56 

0 25 
a 5 
a 5 

MDlmum 
Mu, 

500 
6100 
46 
0 
a 
a 

11000 

5.3 
3.58 
1200 

a 
43 

400 
84 

a 
36 

400 

PARAMETER 

1-Chloro.:2-nilrobenzene 
1,2-Dichlorobenzene 
1 .2-Dlchloroelhane 
1,3-Dlchlorobenzene 
1,4-Dlchlorobenzene 
1,4-Dioxane 
2-Chloroaniline 

3,3'-Dichlorcbenzidlne 
Ammonia 
Benzene 

Benzidine 
80D5 
Chlorobenzene 
COD 
cis-1.2-Dichloroethene 
Meth, lene chloride 

Meth, I terl. bul I ether 

Toluene 

Total Suseended Solids 
x, lene. Total 

Vlnvl chloride 

Units 

11UL 
µg/L 
µg/L 

"o" 
µg/L. 
µc/L 
µo/L 

µoil 
mo/L 
µo/L 
µo/L 

mo" 
µg/L 

mo" 

"'"µ11/L 

"'"J.lO/l 

mo" 
µg/L 
.. ~,i.:. 

JAN 

Mexlmum 
Value ML 

Reported 

250 
0 50 
0 15 
0 5 
a 5 
a 20000 

4000 

0 250 
3.56 
810 

0 250 
340 
370 
320 

0 50 

a 10 
130 

FEB 

Matlmurn 
Value ML 

Re•orted 
0 5 

51 
23 
0 5 
a 5 
a 20000 

2600 

8.7 
2.95 

020 
0 5 

21 
330 
45 

0 50 

a 10 
a 5 

MAR 

Maximum 
VaJUo ML 

Reported 
200 

0 50 
0 15 
a 50 
a 50 
0 20000 

5200 
0 200 

321 
,00 

0 200 
33 

310 
100 

a 50 

0 10 
0 5 

APR 

Maximum 
Value ML 

Reported 
200 
48 
23 
0 5 
0 5 
0 20000 

7300 

a 200 
'3.49 

880 
0 5 

62 
360 
100 

0 50 

0 10 
48 

MAY 

Mulmum 
Valuo ML 

Re~orted 

1SO 
58 
19 
a 5 
a 5 
a 20000 

4300 

0 190 
317 
770 

0 5 
34 

270 

" 
a 50 

0 10 
13 

2017 
JUN 

MHlmum 
'Value ML 
Reported 

200 
80 

"0 50 
0 50 
0 20000 

5500 

0 200 
3.14 
1100 

a 200 
16 

430 
57 

0 50 

0 10 
6 

JUL 

Maximum 
Value ML 

Reported 

50 
84 
16 
a 
a ' 5 
0 20000 

4400 
0 50 

3 35 
710 

0 5 
14 

410 

" 
a 25 

0 5 
10 

AUG 

Maximum 
Value ML 

Reported 

a 100 
62 

17 
0 25 
0 25 
0 10000 

3100 

0 100 
276 
720 
a 100 

15 

'40 
55 

'0 25 
0 50 
0 5 
6 
a 5 
0 5 

SEP 

Maxlmurri 
Value ML 

Roporte,;I 

0 5 
10 
0 1.5 
a 5 
a 5 
0 2000 

2700 
0 5 

2'8 
70 
0 5 
11 
40 
90 

a 5 

0 5 
0 5 

OCT 

Maximum 
Value ML 

Reported 

0 120 
14 
4 
0 12 
0 12 
a 5000 

3000 
a 120 

2.82 
160 
0 120 
10 
81 

"0 ,., 
a 12 
a 25 
0 5 
0 5 
0 2.5 
a 2.5 

NOV 

Mallmum 
Value ML 

Reported 
a 5 

63 
12 
0 25 
0 25 
0 10000 

1600 

0 5 
2.32 
460 
a 5 
a 2 

230 

" '0 25 
0 25 
a 5 
a 5 
0 25 

0 " 

DEC 

Maximum 
Value ML 

Reported 

Maximum 
f'fear 

250 
84 
28 
0 
0 
a 

7300 
8.7 
a.56 
1100 

0 
340 
430 
320 
,.a 
a 
a 
0 

130 
0 

0 

Page 3 of 3 



ATTACHMENT 5 

DSN 001-1: CONTAMINATED GROUNDWATER; STORMWATER FROM THE NORTH PILE AND SOUTH PILE; DECONTAMINATION STATION WASTEWATER; EXCAVATION DEWATERING WASTEWATER; 
FIRE POND SURFACE WATER; FIRE POND CONSOLIDATION WATER; WST CONTAINMENT STORMWATER; LABORATORY WASTEWATER; 

FLOOR WASH WATER; TANK CLEANING WASTEWATER; FBR AIR COMPRESSOR AND DRYER CONDENSATE/BLOWDOWN; 
UV/OX AIR COMPRESSOR AND DRYER CONDENSATE/BLOWDOWN; WATER FOR POLYMER INJECTION; FLUIDIZATION PUMP SEAL WATER 

2012 
F""'l'Tlmo, 
BmdUmll1 JAITTJARY FEBRUARY JULY AUGUST SEPTEMBER OCTOBER NOVEMBER DECEMBER 

PAMMETER Unlls ML .o.vor,1o l,'i-"':~ 
.~:l~t lr,,,!:.',pH " ;I~~~~ 

orpl!li!Jn l"'~~t 
" AA'>r>Oo Mmt,um 

Monillll', 
orpl!ljln °""'"' lnolorp>I... " M••mi.mA""''l<onlhly Colin• 

•PK Min l111tor1H 

'" 
" Al"it,oo 

Ml>llnum 

MoniJlli 0o11, .. 
orp>IMln lnolor~ 

"" 
" ,.,..,.,. "'"""''"' 

Mo"'hl, Dlll~or 

orpH Min lnll ornH 
~ 

MC ~=~;!,"a.-;:
oroHMlo lnl\~ " 

1-"hlom.l..,ll<OOO<lffl'IO 
1-Mo no 1,no 

M=ilhl 

""""'' 
0 

-1.1.0lchlorn,111,n, 
12-0lchlorol>Gr,uno 

,:z..,,..,..010,1, lono 10 

Anrru,I 

"'"'"' '"""'Sornl•AAnuol 

' ,., -•
''-

1,:,..i:a:n1,..-.

'···""-·14•0-no 
2-Chloroonllloo 
2-<:hlon, n01 
2-M• I onol 
2'-Claltro,_.,,., 

,m/L 10000 

" 

I 

10 

Monl... 
"~ 
M""llil .,., 
Annu~ 

... 
' 

,_ 
,!o,_
• --

a-c"'°""'arr~, 
:l_O'•Olc>,Jo-n,IOlno 0077 01s-1 w~- ~'L 
,.,•.01,:,1,rooonalolno 
3,3',Dltn-lOO"'IO""' 
.__lllno 

0,1TT4, 02.'4 
e, Month! 

l!onlh 

-,-
-I-Moth hone< ..,,.,,....,,, 

" "o 
AnmJOII 

AnmJol --" 10 Annuoll 

Aluminum 
Ammonia 
Anllloo 

47.0 

10 

AMu ■ II 

AMUalla.,.,,w., 0.107 0,1'7 
o.~ 
o.=
• 

,•. --
-,_ 
-"'"''' -"'"''"'"""··-· -· -0 

...,,,""""-"'Ilium 

",0 

0,0 □ 0" 

,... 
0.00,01 

M"11hl 
CondltloHol 

Monllil, 

"''"'"" w~_, 
AnO!JOII 

condlllor-..1 

,_ 
L 
-
' -
-~ 81,:Z..,t,lho 

e.,..,, 1h 
nthOlolo 

ohthol•lo 
,.o "' o...a,n 

cu.no,I '--corwoloc..-, • ...,,, ,. 

" '--
C-nrono 
0."-1-• 

°'"""""'i:>,romium 

"' 

,,, 
,oo 

• 
•• 

W• 

''--
':L 
-

.,,..1,-0I,hlorolt!ono .. ,. M"'lhl L 
-

01"11oron 
01·"-~u I hlhololo 

.,, ,. "'... 
"' 

AAnuol 
Wd 
AmMJ'1 

Monlhl 
--,_ 
-OI 1m,tnlo 

lboeoo"" 10 soml_...,,,.., -Flow""'"' lloonlh •o □ .000 CanllnuOU> 1.. 015 17'<45 -- M..lmUn,0.11 

'"'"'I 
04•?70 ""·"'" --

~,l..ntNl-oH , .. 
m-T~<ocllM 

" 
-,_ 
"--"'"'""'" -MorruN cuonor 

~~ cuon, o.._ 
"' 
No 

,,.,,,1.,,,., 
...,_ 

Monch 
AnflUol 

}-
-

Nlt"1o 

Nitro'"- n,,., 
o, an;.~~ro •n 

.. An""•II 
w. 
w.-w. 

'' 
o.• 

., •• 
"' "' 

,.o ---
-

"""'"""'''" """' Ho=•P""1oohloro nol 

0 □□ ""'1 

10-50 

lO 

M""1h 
Mor,lhl 
Mnu~ 

o.• "1L,~ 
,al<"''"'""'"
oH Ml,....m 

ConlltMJ0UI 
c,,.louou, 

AnnUIII 
Phon~ " "''"' """' •I MU.II 
Tolro,;h,,,._,t, ~no 
TOI""'• 
TololSu,ondooSOlld, . 

rn IL 
" 
~ □ ".. 10 s,.,,..,,,,,.,., 

M""lhw.,.,~ 0.0 
0 

0.0 
0 

0.0 
0 

0.0 

~ lono MonLh~ 
V""odlum """""""''\S ci,lor]o, Mon[h 
Zlno 

P"!l•1 ,re 
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ATTACHMENT 5 

DSN 001-1: CONTAMINATED GROUNDWATER; STORMWATER FROM THE NORTH PILE AND SOUTH PILE; DECONTAMINATION STATION WASTEWATER; EXCAVATION DEWATERING WASTEWATER;FIRE POND SURFACE WATER; FIRE POND CONSOLIDATION WATER; WST CONTAINMENT STORMWATER; LABORATORY WASTEWATER;
FLOOR WASH WATER; TANK CLEANING WASTEWATER; FBRAIR COMPRESSOR AND DRYER CONDENSATE/SLOWDOWN;-uviox AIR COMPRESSOR AND DRYER CONDENSATE/SLOWDOWN; WATER FOR POLYMER INJECTION; FLUIDIZATION PUMP SEAL WATER 

2013
"""mmo- JANUARY!a,,dLlmlU FEBRUARY M,,;c, APRIL M,< JUNE JULY AUGUST Sl;!"TEMBER OCTOIIER NOV~BER CECaMBER

PARAMET5R Unlll: ,,_ FR•=U~C'I' -·· !,lll'lmum MC ,.._mum MC -· MOlll""'m MC MC M_,mMnlmum A"Oeu!o MIPlmum
M•~oli Dlllior 0,11, ... Al'On,oo~~- O...ior "' t;;;:.:,IM~~~ 

M011lhl1 Ool~or 
~,~ 

A1>11rog, :co::~;\,.,c':1~ MC ·A,.r,g, 
C ■ llior 

MC ;" ,..,_ MC Aw,.ao MC Ma,l,num "' A-IMO:~:' MC ·-· MONl""'m MCc,111 
or pH Mi; lnoio,pH lnslorpH Monll,IJt ·-- Monthlt = Clollvor MOlllhlj Moolhl~ 0,11,.,, o.111or•pHMln l"'~':'.pH orp>I Mk> ,. 0!PHhi1n lntlotoH orpli!,lln 1no1or~ loolor,H ntpH1,<1n i"'lorpH l>11iotpH M"'"'1li ln,t0<pH M,.,,hl, 

1•0.lora-2-n""""""'"" Mor,lh o,pHMI, ""
.... 

""• 
.. 

• 
.. .... """.. . ...orpHMon l"'k':'.'H ori,lo!Mln or pH Mia or,..Mln lndM~ lo,io,pHor,HMln 

'·""h~oaont AnmJoll
<<·Clohrorootho"",,.,,.._,,,.,,, "' •. . "

Mor,lh
1 2-0J;t-.:,ooohor,o ,, ,.,"" '' ,_,Soml-Mm.ul
1.:l•Dloh~"'°'nmo "• "
1,.01,.,loroOonzono 
1,4•Clo.ane ~0C0 10000 ..•"" ' ,.. 'Mhloroonlll.. Mo"1h "" ,oco '
'""'"""'O-M, '"'' "'" "' .. Mo"1h • ""' ' '"'' 

•• "" ""•
>+lll~trn ...,,, ,. ,,

,a-TOclll>h>Oho ·" "' .,
O-Chbmnmno "" " " " Monllil .. ..' .. .. 

' 

:1.3'.Clohlornbon,ldlOO □ . □n w~
O,O"-Olonloro"""'"'"'
0,0"-0ltno oena,dlno ' • 

onOI 

"' .•. - ' ' 
..
• 

..
• 

.. 
Monthl

._..,,,,.,onlllno " eo.o" '' ,,
4-Mo, ,_ '" '""'" ' ''

'AnmJoll
<•NM •nol -~ •" "' A""U,I""""" ""''" '7.0 " " AMUOI
aeon, lono 
Aoolono .
nla"""um ""C\JonnN 0.0'7,,_, o.m " M18Ammo""' 2M 0.010o,e-,, 1.,., 0.017 0.817 0.,16 ,_,., 0.1"7"""'"'Mani, 

.
" ,,, ,. 

" ~- 0.,,. •·= '-"• 0,1'7

• ""• "'
... ,., 

Smnl-Anouol" Soml-Anr>1Jol""''"'' • "" Monllil"''''""""' c.:,,o,tlonor 
M.,,11,1--~-

,.." ",, ,. 
Monllil 

O.O □ D!, 0.00101"' w.o-·
Be!,«ioAokl-'"· '" ...

Mnu,1
Ilium,,, '" eono,tlonot •.. ,., ,hlhololo .." ii.," ,,,. '" ,, •.78 ... ,_, 

1.6~ 1.74 ,, ,., ,., 0017 u ,,
9"'a..th hlholol< "" ui cu.rt, " ''

Quon
Corbon Oloulr-d, MrwOI
T"•l~o,l,,...,Chlorlno "" " .. Monl>I
Cnlorobon,,o, ...,,n,1
ChloroolliOh< " " ' An,..,I 

,, ,, 
'' '' ,_, ,_, ,,

Chlo,oimm " .. ' ,.," ''
Ou■ rlon

Chroml..., " Anr,uol,oo "" ,. •."' ' ·- ,,
• " " " 

,., 
0 " 

"
,1..,,.,,._h<,n. Monthl "·' .,.o 1,., ,o.• 0.0 10,a ,,. 27.•,. )5,C

"- '",." An"1JII ' ' " " 0

.,, An"1J•I
WNjl 0.011

01-ur,a '"" "-"'" 0001 0,002 0002 0005 0.001 o.oc, 0.0Cl:1 0.0□ 9 O,O□J u,,,.. Annu,I '"' "'"' . . ... 
o.ooe 0,0,. 0.014..

Ol•N•O 
i:<ahon,mlo c,00,u.,,,1 

s,mh<nnu~
Fb,/A,o ,M.,.,., otl □ Ooe 1.. ,..
Ao,,,.._..lmum Conlin-• >ll?.8o□ :m,40 ,,.,,.
,. ·~· " ,...,, 

21 :mFo""llldo Ou,n., """'" ""7540 ,.. .,o 28 itl □ ,a,.ooo ,2122 □ 20'470 
o., 

,e, o□. '" ,.,, o.o• o.• o.,, 0.10"'"""hlNltro on uo ,.,, 
1.,.-m•TOOJ~lno '" 

" .•. .. "' '"' ""'. '". '"•" Monllil

"'" '" 0,747MOtoUN 1.1•Ouono
~ " Qumr!orl 

.. .. o.o "'.. .. ..
0"'1Chlond• l.<onlhl •.. ~· ollior .. •MonlhlN,hl......,, Annuoll "Nlc,ol " " AnnuOI~ 

"
"" ' 

w 
,, ,..., ' 

,.o ,.,11 ,., ,,
Nllh>,,n Toi" w~, 5,71 0.01 " Mo:, " o.,s·-
C onlcNltr 

·- □... 0.n" on ...,., '' o.,,,.. .. .. 
a,,e .'".. " ,m, "-~_, o.s, ..'" o.r, o.,. "'

01..,1'" 
11., "" 11., 

0,0 '" ,,.,000017 hiohthl '",._, 
~ Mohth c.,s 0.05 "·' '"0 o.,,.. 1000 °'' '·" ,'·".. • • '·" . □ ..s10 □0 1000 ,cooPar,loo>,loro """~ '·" •• '·''-· MmU.11 "" 1000 ,000 ...

""''"''"' .,• .. ,., " Cohllnuou, ,., '·"'' ,, ,.Ml,.,,.,m c,n11n.,u,
Phononl"""'• .. .. " Annuoll 

.. " .. "
Phonal MoNhl'" " A""u,I
T"'""''""~"'lono " Soml-Mnu ,_,Tclu,no .. "• Monlh . . . .To,olSUI r>dodSolld> w..~, ' .. .. .0.0
Th<hboolt,• 0.0
X lono "' " " .,

Moallil 

•• ,., •-• •• .. " "
VModlu,n

..,,,lid, " con~llohol •
Monllil' """ 

P■ g•2<>!6 



ATTACHMENT 5 

DSN 001~1: C<:)NTAMINATED GROUNDWATER; STORMWATER FROM THE NORTH PILE AND SOUTH PILE; DECONTAMINATION STATION WASTEWATER; EXCAVATION DEWATERING WASTEWATER; 
FIRE POND SURFACE WATER; FIRE POND CONSOLIDATION WATER; WST CONTAINMENT STORMWATER; LABORATORY WASTEWATER; 

FLOOR WASH WATER; TANK CLEANING WASTEWATER; FBR AIR COMPRESSOR AND DRYER CONDENSATE/SLOWDOWN; 
UV/OX AIR COMPRESSOR AND DRYER CONDENSATE/BLOWDOWN; WATER FOR POLYMER INJECTION; FLUIDIZATION PUMP SEAL WATER 

PAMMITER Units 

f<owmn, ► 
a..,.,_,.,,,,.,__ 

_,, -..~, " FREQijEli~Y 

JANUARY 

A..,uo,, MO>lm,m 

M<Whlj D111i .. 

or~Mlo lnlll.:r "' 
FEBRUARY 

_,.1:-i.M-Oln 
M-li Dll~or 

oroH.M., 1"l:,'H 
"' 

~~-_,, lwlmUfT'_,,
M0111n11 

orpHMb> lorlorpH 

'" 
"' 

"~- Mo,imum 

Mo,10li Clll/vor 

orpKllun lntlotgH 

'" 
"' 

2014 
"" A,,,.go11:~~ " .,~fl~n lno~~t 

~" 
A\'orog, Modmuo, 

Monlll!v 0,1~ ... 
o,oKMln I"'~? "' 

JULY 

i::l~o':11 
~ 

orpH'"1n 1..~'!',PH 
" 

AUGUST 

MclnumA"raa• o,1~or
Monthli 

orpHMln lMl.orp!,I
·~ 

"' 
SEPTEMBER 

A\>orog, MUm,m 
0,11, ..MoolNV 

oroH,.ln r..toroll 

"" 
"' 

OCTOBER 

A..rogo M-wm 

Moothli C ■ llior 

.,.....1, 1...1.rp>,1 
~ 

"' 
NOVEMBER_,_ 

A._.rop 
Monlhl! 

orp!iMlrl 1r101oroH-"'- "' 
tlECEMBERA- 1::-

M'"llh~ l"lorpH
orpHMOI Ma, 

"' 
1.Chloro-1-nll"'"""""'° 
1-IAol""lnooO,holOno " 

"' 
Moolhl., 0 ,0 ,0 " " " " ,.. " ... 

1.,.c,"'""'''"''"' 
1.l-Ololiloro~"""' 
1.2Sc,o,."'-hJ....,L 

'" 
,0 

Monlhl 
MonLn 

s,.,,1...,rviu.1 
.. 
,0 

1.J-<Jlohloro,.nzon• ' Monch ' ' 1."-lllohlorobor<E•n<> 
1+0<o=o MOO 10000 

,.onlh 
Monl . . . '"' "" 

; 

'"' 2.0,1,""'olll"' 

'·°'""' """"',~ ..~ "' "' "' " '" " '"' 
Arm"'I 

0.3la "• " " " ' " 00 

'"•°"'I honol "' " "' " Atmual 
200•Tliehl0ro " ""'"" 
a,3"•C<oniorol>ONlOLoo 

, ·"''"'"""""""'"" a!l'-O<molh """"''"'•-cn10roon111no 
,.,.,, I nol 

"' 0.017 

om 

•o., 

0.10, 
Monlhw.,~-,... 

1.7"0 ,, 
" " 

<-Nltro:,n,n,j '" " MmJol 
Aoono '" " ,0 Anm,111 

"''"' ll1ono Aor,Jol 

""""'' 

' AAlllno ' 12.5 25.0 
,0 Quon, 

W• 
Cuanorl 

2.1• '" '" 2.16 "' '·" U1 1.01 
o,o,o o.oe, 

o,.,o, o.... 0,001 '"' 
o,os, 
0.374 

0.053 

0.705 ,.,. 1.11 0,11 0.19 
o.o..o.,.., 0."55 

0.,11 

0 ""0.:!12 
.,.,,1....,,... s,rn,....,,.., 

_.,'"'""' '"',,,r,d1t!On01 

"'"""' 
a,nzldl,., 
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ATTACHMENT 5 

DSN 001-1: CONTAMINATED GROUNDWATER; STORMWATER FROM THE NORTH PILE AND SOUTH PILE; DECONTAMINATION STATION WASTEWATER; EXCAVATION DEWATERING WASTEWATER;FIRE POND SURFACE WATER; FIRE POND CONSOLIDATION WATER; WST CONTAINMENT STORMWATER; LABORATORY WASTEWATER;
FLOOR WASH WATER; TANK CLEANING WASTEWATER; FBR AIR COMPRESSOR AND DRYER CONDENSATE/SLOWDOWN;UV/OX AIR COMPRESSOR AND DRYER CONDENSATE/SLOWDOWN; WATER FOR POLYMER INJECTION; FLUIDIZATION PUMP SEAL WATER 
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ATTACHMENT 5 

DSN 001-1: CONTAMINATED GROUNDWATER; STORMWATER FROM THE NORTH PILE AND SOUTH PILE; DECONTAMINATION STATION WASTEWATER; EXCAVATION DEWATERING WASTEWATER; 
FIRE POND SURFACE WATER; FIRE POND CONSOLIDATION WATER; WST CONTAINMENT STORMWATER; LABORATORY WASTEWATER; 

FLOOR WASH WATER; TANK CLEANING WASTEWATER; FBR AIR COMPRESSOR AND DRYER CONDENSATE/SLOWDOWN; 
UV/OX AIR COMPRESSOR AND DRYER CONDENSATE/BLOWDOWN: WATER FOR POLYMER INJECTION; FLUIDIZATION PUMP SEAL WATER 
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ATTACHMENT 5 

DSN 001-1; CONTAMINATED GROUNDWATER; STORMWATER FROM THE NORTH PILE AND SOUTH PILE; DECONTAMINATION STATION WASTEWATER; EXCAVATION DEWATERING WASTEWATER; 
FIRE POND SURFACE WATER; FIRE POND CONSOLIDATION WATER; WST CONTAINMENT STORMWATER; LABORATORY WASTEWATER; 

FLOOR WASH WATER; TANK CLEANING WASTEWATER; FBR AIR COMPRESSOR AND DRYER CONDENSATE/SLOWDOWN; 
UV/OX AIR COMPRESSOR AND DRYER CONDENSATE/SLOWDOWN; WATER FOR POLYMER INJECTION; FLUIDIZATION PUMP SEAL WATER 
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ATTACHMENT6 

The following summarizes the manner in which the mixing zone for DSN 001-1 was allocated. 

DISCHARGE AND RECEIVING WATER INFORMATION 

The subject discharge, DSN 001-1, consists primarily of treated groundwater from the on-site groundwater treatment 
facility (GWFT). The treated effluent is conveyed from the GWTF to the sidebank ofthe river and discharges through 
a single 8-inch diameter pipe into a cove located on the western side of the Quinnipiac River. The discharge area is 
located approximately 7 miles (10 river miles) north of New Haven Harbor/Long Island Sound. This section of the 
Quinnipiac River is a brackish tidal marsh. Salinity values in the area are estimated to range -from I to 5 parts per 
trillion (ppt), vaiying over the tidal cycle. The width of the river in the vicinity of the discharge is approximately 375 
feet. The water depth in the discharge area is approximately 3 feet at high tide; at low tide, the mud flats are exposed. 
The tidal range in the discharge location is approximately 5 feet at spring tide and 4 feet at neap tide. There is 
reportedly little tidal cun-ent within the cove itself, but outside the cove, in the main river channel, there are more 
moderate Cllffents, ranging from 1.0 to 2.0 feet per second (fps). The Waterbody Segment ID for this portion of the 
river is CT5200-00_0l and the segment is classified as Class B. Class B receiving waters are designated for: habitat 
for fish and other aquatic life and wildlife, recreation, and industrial and agricultural water supply. This waterbody 
segment is identified on the Department's 2016 Integrated Water Qua/Uy Report as an impaired waterbody. As noted 
in this report, there is one impaired designated use associated with this waterbody: an impairment to the habitat for 
fish, other aquatic life and wildlife, with a cause identified as "unknown". The Quinnipiac River is used for boating, 
fishing, and other recreational activities. The Quinnipiac River Marsh Management Area is located approximately 
two miles south of the discharge area. No state-special concern or federally threatened or endangered fish are [mown 
to be in the general area ofthe discharge. 

ALLOCATION OF MIXING ZONES 

The Connecticut Water Quality Standards (WQS) allow for the allocation of mixing zones ("zones of influence"). 
Mixing zones are portions of the receiving water where water quality criteria are allowed to be exceeded. In cases 
where mixing zones are allocated, applicable water quality criteria are required to be met at the edge of the mixing 
zone. Allocations ofmixing zones are made on a case-by-case basis in consideration ofthe.criteria set forth in RCSA 
section 22a-426-4(1). In establishing mixing zones, the Commissioner shall consider: 

RCSA 22a-426-4(l)(l)(A): the characteristics of the discharge, such as its volume, strength, temperature and the 
persistence of any substances in the discharge, potential bioaccumulation or bioconcentration of these substances in 
aquatic organisms, and the potential for any substances, either singly or in combination with other substances present 
in the discharge or receiving surface water body to result ;nan unacceptable risk to human health or the environment; 

RCSA 22a-426~4(/){l)(B): an allowance for a continuous zone ofpassage for free swimming and drifting organisms; 
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RCSA 22a-426-4(l)(J)(C): the effect of the discharge on spawning grounds or nursery areas of sensitive aquatic 
organisms or areas utilized by aquatic organisms for shelter and living space; 

RCSA 22a-426-4(/)(l)(D): the effect ofthe discharge on the aesthetic quality ofthe receiving water including but not 
limited to the potential to cause objectionable deposits,jfoating debris, oil, scum, and other materials that form nuisances 
or produce objectionable color, odor, taste, or turbidity, or that may attract undesirable aquatic life or wildlife, or result 
in the dominance ofnuisance species; 

RCSA 22a-426-4(l)(l}(E): the location of other discharges in the r~ceiving swface water body to ensure that the 
cumulative effect ofadjacent zones of influence will not significantly reduce the environmental value or preclude any 
existing or designated uses of the receiving surface water. Assessment of environmental value will be based on the 
characteristics ofthe receiving swface water including but not limited to: (A) type ofwater body; (B) velocity; (C) depth; 
(D) number and type ofaquatic habitats; (E) migration patterns; (F) nature ofthe food chain; (G) level ofproductivity; 
(H) water temperature; (I) condition ofassociated biological communities; (J) ability oftributaries to provide biological 
recruitment; (K) presence ofendangered species; and (L) value to human uses (such as aesthetic, commercial, sport 
fishing and recreational uses). 

In addition, the following shall apply: 

RCSA 22a-426-4(/)(3): Unless otherwise indicated in sections 22a-426-2 to 22a-426-9, inclusive, of the Regulation of 
Connecticut State Agencies, the applicable water quality criteria apply outside the zone ofinfluence for a discharge. 

RcsA 22a-426-4(/)(4): The zone ofinfluence shall be limited to the maxim~-m extent possible. 

RCSA 22a-426-4(/)(5): Establishment ofa zone ofinfluence shall not preclude attainment ofany existing or designated 
uses ofthe receiving surface waters. 

RCSA 22a-426-4(l)(6): The area and volume ofreceiving water allocated to zones ofinfluenCe shall be determined based 
on the unique physical, chemical and biological characteristics ofthe receiving surface water body. 

RCSA 22a-426-4(/)(7): The Commissioner may require applicants to provide information on receiving surface water and 
wastewater characteristics including the volume offlow ,and area required/or mixing and assimilation ofwaste. 

RCSA 22a-426-4(m)( 4): Surface waters which are influenced by tidal forces or which experience short-term variation in 
flow due to periodic or irregular water release from upstream diversions or other causes may require special 
consideration by the Commissioner when establishing a zone of influence or issuing discharge permits under the 
provisions of section 22a-430 of the Connecticut General Statutes in order to protect existing and designated uses, 
including consideration ofthe minimum flow to which the Connecticut Water Quality Standards apply. Low flow in a 
tidal water body shall be evaluated under low tide conditions unless another low flow regime is demonstrated to the 
Commissioner's satisfaction to be protective ofwater quality and aquatic resources. 

Consistent with RCSA section 22a-426-4(1)(7), dye studies, at a minimum, are generally undertaken by a discharger 
requesting a mixing zone so that the Department can be informed as to the maoner in which the discharge mixes in 
the receiving stream, as well as any impact that the discharge may have on the water body surface, bottom, shoreline, 
or other areas. 

DYE DILUTION STUDY 

In August 1987, a dye dispersion study was performed on the DSN 001-1 effluent by The Upjohn Company 
("Upjohn''), the pe1mittee at that time. When this study was undertaken, the DSN 001-1 effluent consisted oftreated 
wastewater from Upjohn's chemical/phannaceutical/pesticide maoufacturing operations, with flows nearly 600,000 
gpd. Currently, the DSN 001- I discharge consists primarily of treated groundwater from the site with flows 
approximately 100,000 gpd. Given that the existing conditions are different than those under which the 1987 dye 
study was performed, aoother dye study was performed in 2014. 

In August 2014, a new dye dilution study was conducted on the DSN 001-1 effluent in order to evaluate the manner 
in which the effluent currently mixes with the receiving water. The results of this study are summarized in an October 
2014 report by Hydro Data, Inc. titled, Ejjluent Mixing Zone Dye Study Report Pharmacia & Upjohn Company LLC 
Ground Water Treatment Facility. The August 2014 dye study was conducted during a consecutive spring and neap 
tide with surveys conducted during each of the four phases of the tidal cycle: maximum flood, maximum ebb, high 
slack, and low slack (low tide). Effluent flow during the surveys raoged from approximately 98,000 gpd to 139,000 
gpd. A 20% solution of Rhodamine WT dye was continuously iiijected into the effluent approximately 1500 feet 
upstream ofthe outfall in order to achieve an initial concentration of!00 ppb in the effluent; dye concentrations at the 
discharge point were monitored at one-hour intervals during survey operations to ensure that the initial concentration 
was maintained. Dye injection began approximately 15 hours before the stmt of the first spring and neap survey in 
order to achieve a steady state in the receiving stream. Dye concentrations in the receiving stream were measured 
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using a boat-based fluorometer capable ofreading down to a level of 0.04 ppb. Fluorometer readings were taken at 
approximately one foot below the water surface during each ofthe four phases. Where applicable, mid-depth readings 
were also made. The extent of the survey area ranged from the discharge point to a distance offshore where the dye 
was no longer detected by the fluorometer. Readings continued for one additional tidal cycle after dye injection ceased 
in order to evaluate accumulation effects. Fluorescence data was corrected for temperature and background 
concentrations. Water temperature, salinity, tide heights, and water depths were also measured during the study. 

A summary of the conditions at tbe time of the surveys is as follows: 

NEAJJTID~E_-•____ ____.S-cl'c.cRIN=·G 'l1D---ccE--.•___ 
: •· DlJ!4TlON Cif 81.JRVEY - J August 10@ 08:00 to August 11 @05:30 August 19@ 07:30 to August 20 @04:00 
i- _SlJRVEYSj:ONPtJCTl;D~:·__ - -! 8 (over2 tidal cycles) 9 (over 2 tidal cycles) 
[ POST DU! INJ.!:CTION M,i:ji/(] 4 3 
[- ---- TJDE-HEiGIIT - ---- --, 4.1 ft to-1.2 rt 3.1 ft to -1.3 ft 

_.,. __ 'fW4J,_cURimNTS ···-··· ·7 Unknown Unknown 
WATER TEMPERATURE_ ' -7 70.0-77.5°F 67.3-80.4 °F 

- WATER SALINITY___ --- _, 0.391-5.24 ppt 0.200-1.30 pp! 
, AIR TEl\!,PERATIJRE 64-87 °f 57-82 °F 

55-62 °F,·-~--- .__ JlEWI'Ol!ff~_ 59-65 °f 
J'!lEC:lPITilcTION -

0

[ None None 
WIND SPEE]) i 3-4 mph 2-4 mph 
VISIBILITY- '7 

7-10 miles 6-10 miles 
' EFFLIJENT FLOW 97,780-107,780 gpd 125,000-138,450 gpd 
_ ~ EFFl.llENT SALINITY __ _ Unknown Unknown 

Unknown Unknown 
NOTES: 
J_ The dye study .report notes that the effiuent flow was 80 gpm during the surveys_ The efTiuent flows noted above arc those reported with the DMRs on the "Monthly Operation Report" 
2. No da1a on 1he tidal cnrrents, effluent salinity, and effiuent lemperalure were provided. 

Dye studies are conducted under critical conditions when available dilution is generally at its lowest. Critical 
conditions are specific to the type ofwaterbody and are usually combinations ofworst-case assumptions ofriver flow, 
effluent flow, and environmental effects. Guidance for 

NOAMNOS/C:0-0PS
Verm~d 1-{,rnrlv Heights al 8465705, N~w Haven Cl 

From ZOU/08/01 00-00 LST/1.tn to 201-1/08/31 23:59 l.ST/LDT

s,,.,.., r,~,,c,,,,,,.,u,,,.,J1,n'"''·"'·'''''''"t""'"-"'"·1-,-.,,,,uuD un,,., - o,~
,l·ll ,,_--

the determination of waterbody-specific critical design 
conditions are set forth in the Technical Support 
Document for Water Quality-based Toxics Control 
("TSD"). In the case of estuarine waterbodies, the TSD 
recommends that a dye study be conducted during 
astronomical tidal conditions, that is, spring tide and 
neap tide. A spring tide is a higher than nmmal tide that 
occurs at the time of a new moon or full moon. A neap 
tide is a lower than normal tide that occurs during the 
first and third quarter moon. The density stratification 
of the waterbody also needs to be considered when 
determining worst-case scenario conditions. The TSD 
recommends that in estuaries without stratification, the 
critical dilution condition includes a combination of 
low-water slack at spring tide and low freshwater 
inflows. In estuaries with stratification, a site-specific analysis of a period of minimum stratification and a period of 
maximum stratification, both at low-water slack, should be made in order to evaluate which one results in the lowest 
dilution. 

The timing of the surveys was scheduled to coincide with astronomical tide conditions. The spring tidal survey was 
conducted from August 10 to 11, 2014 and the neap tidal survey was conducted from August 19 to 20, 2014. Local 
tide heights were measured in the field during the surveys. The tidal range measured at that time was 5.1 feet for 
spring tide and 4.4 feet for neap tide. A surmnary of the tide height data and timing of the surveys performed is as 
follows: 
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SPRING TIDE SURVEYS NEAP TIDE SURVEYS 
[:~li,':ll\St IU-1\ugt,st J.1, 2011!} 

' . 

'. 

_, _, 

No measurements of tidal cunents were included in the report The report notes that observations made during the 
surveys indicate that tidal cunents are negligible in the cove. 

Salinity and temperature measurements_ were made during the surveys. Thls data was measured with boat-based 
equipment in random locations in the study area. The salinity and temperature measurements were taken at depths of 
1 foot below the surface; in certain areas temperature was reportedly measured at depths deeper than 1 foot. The 
salinity values during the surveys ranged from 0.391 to 5.24 ppt at spring tide and 0.200 to 1.30 pp! at neap tide. In 
both instances, salinity values were the hlghest at high tide, which is expected given the hlgher volume of saltwater in 
the area at this tidal cycle than at the others. Water temperature readings ranged from 70.0 °F to 77.5 °F during spring 
tide and from 67.3 °F to 80.4 °F during neap tide, fluctuating diurnally over the surveys. The density of the effluent 
during the survey timeframe was not provided. Density differences (stratification) between receiving water ahd 
effluent are unknown. 

QUINNIPIAC RIVER SALINITY 
(August 10/Ll & August 19/20, 2014) 

QUINNIPIAC RIVER TEMPERATURE 
(August 10/11 & 19/1.0, 20:!!Jf 

6 85.0 

5 80.0 

4 
75.0 

Ii:.. 3 ~ 
70.0 

2 I 
1 t ? 1 + + 

65.0 

The mixing of the wastewater is effected by both the tide and the river flow, so the timing of the dye study was also 
coordinated so that it would be conducted during low flow conditions in the Quinnipiac River. Strearo flow was 
monitored at USGS 01196500, a gage that is located upstream of the site in Wallingford, in the non-tidal segment of 
the river. Flow readings from this gage were monitored in order to determine a suitable time to conduct the dye study. 
Based on the data in this gage, river flows during the spring tide surveys ranged from 58.0 to 57.1 cubic feet per 
second (cfs) and during the neap tide surveys ranged from 62.9 to 61.1 cfs. The river flows on those days represent 
between 8.0 to 10.7 percentile of the daily mean discharge flow records in the gage (1930-2017). The drainage area 
at USGS 01196500 is 115 mi2. The drainage area at the discharge location is approximately 130 mi2

• Using drainage 
basin ratios, the estimated river flows at the discharge site were approximately 64.5 to 65.6 cfs during the spring tide 
surveys and 69.1 to 71. l cfs during the neap tide surveys. 
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FLOW AT

DATE USGS
01196500 

(CFS) 

AUGUST 8, 2014 61.6
AUGUST 9, 2014 58.7 

AUGUST 10, 2014 58.0 
AUGUST 11, 2014 57.1
AUGUST 12, 2014 56.1 
AUGUST 13, 2014 171 
AUGUST 14, 2014 189 
AUGUST 15, 2014 101 
AUGUST 16, 2014 76.6 
AUGUST 17,2014 69.5 
AUGUST 18, 2014 65.6 
AUGUST 19, 2014 62.9 
AUGUST 20, 2014 61.1
AUGUST 21, 2014 59.2 
AUGUST 22, 2014 61.6 
AUGUST 23, 2014 60.2 

Surveys were conducted during each ofthe four phases ofthe tidal cycle, maximum flood, maximum ebb, high slack, 
and low slack (low tide). Results ofthe dye study indicate that varying levels ofdilution were realized over the course 
of a tidal cycle, with the least amount of dilution occurring at low tide. At low tide, the mud flats are exposed and the 
effluent travels across the mud flats in the cove before getting to the main river channel for dilution. The dilution 
maps also indicate that at low tide, the effluent is shore hugging, up to 180 feet in one instance. For all other tidal 
cycles, complete1 lateral mixing ranged from within several feet ofthe outfall to about 180 feet from the outfall. 

The figures below are the dilution contours for the spring and neap tide surveys. Contours are plotted as the percent 
of initial concentration ofdye (100 ppb). 
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The TSD defines a "completely mixed condition" as no measurable difference in the concenlretion of a pollulanl across a I rans eel of the walerbody (e.g., docs nol vary by 5 percent). 
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CONDITIONS FOR MIXING ZONE ALLOCATION 

Several criteria need to be evaluated in order to determine whether a mixing zone can be allocated. These factors are 
as follows: 

• Characteristics of the Discharge: The WQS require that the volume, strength and persistence of the 
discharge be considered when allocating a mixing zone. The subject discharge consists primarily of treated 
groundwater from the site. The pollutants in the groundwater are associated with Upjohn's 
chemical/pharmaceutical/pesticide manufacturing operations and include a variety of volatiles and semi
volatiles, including benzene, chlorobenzene, chlorinated anilines, and benzidines. In general, mixing zones 
are allocated to those pollutants which require some level of in-stream dilution (i.e., the numeric criteria 
cannot consistently be meet end-of-pipe), provided that treatment, or at a minimum BMPs, are implemented 
to reduce the pollutant levels in the discharge. In this case, the subject effluent is treated on-site prior to 
discharge; pollutant removal rates vary depending on the pollutant and can generally range from 65%-100%. 
This results in many pollutants in the discharge being met in the pipe and therefore not requii"ing a mixing 
zone. To the extent that any ofthe pollutants in the discharge have a human health designation of either "A" 
(Known Human Carcinogen), "C" (Probable or Possible Carcinogen), or "HB" ("High Potential to 
Bioaccumulate or Bioconcentrate), no mixing zone applies. 

• Conditions of the Receiving Water: The WQS require that the area and volume of the receiving water 
allocated for a mixing zone be determined based on the unique physical, chemical, and biological 
characteristics of the receiving water. Among other things, the assimilative capacity of the receiving stream 
is considered. That is, does the receiving stream have the capacity to provide dilution to the discharge. The 
permittee has collected some information concerning the pollutant levels in the receiving stream upstream of 
the discharge. This information is summarized in the table below for several pollutants. Based on this data, 
the average concentrations for aluminum, copper, and cyanide are higher than the ambient water quality 
criteria in the WQS. Therefore, the receiving stream does not have the capacity to provide dilution for these 
pollutants. No mixing zone is allocated to these pollutants. 

QUINNIPIAC RIVER POLLUTANT CONCENTRATIONS .~ . . .~ ~ 
~ ~ "' ~ ~ i 

.; 
N ~ ~ N~ 

roLLUTANT ~ ::f 
~ 

~ ~ ;;i ii " ~ 

g N 
u 
~ " ~ 

~ e u i5 ~ >.,,~ ~ ~ ~ 0 z A~ 
Aluminum Tola] 288-2 70.81 110 149.2 55.88 174 280.l 93.9 J06.4 148.2 
Ammonia. Tola! <11 313 150 <44 1'6 158 <52 ,04 153.2"" Con<>er, Total 9.03 4.83 JI .6 4.92 5.94 5.93 13.12 5.41 4.8 7.29 
Cwnide, Total <I <4 <2 <2 <4 6 1 ~ <3 1.44 
2-Chloroaniline - -- - - - - - - -- - -

3-Chloroaniline -·· 
Dichloran -·- - - - ·- --

Fonnaldehnle - -·· -- - - - ·- - - --- --

Vanadium - -·· ··- -- - - ... - - -- --

Samples taken ups Ire.am of the outfall \ocatmn ou an ebb tide 

• Prevention of Acutely Toxic Conditions. Among other things, the WQS require that discharges to surface 
waters do not cause acute or chronic toxicity to freshwater 
and marine aquatic life. Acutely toxic conditions are defined 
as those lethal to aquatic organisms that may pass through the 
mixing zone. In allowing a mixing zone, an assumption is 
made that a small area near the outfall can exist_ where 
pollutant values are in excess of acutely toxic conditions and 
that such conditions can exist without causing adverse effects 
to the overall waterbody. If an analysis ofconcentrations and 
hydraulic residence times within the mixing zone indicates 
that organisms drifting through the plume along the path of 
maximum exposure would not be exposed to concentrations 
exceeding the acute criteria when averaged over the 1-hour 
averaging period for acute criteria, then lethality to 
swimming or drifting organisms should not be expected. In , ••,· 
many situations, travel time through the acute mixing zone PHARl\'IACIA&urJoHNoUTFALL,»sN001-1 

must be less than roughly 15 minutes if a 1-hour average exposure is not to exceed the acute criterion. 

15 of29 



The TSD identifies four methods that can be used to prevent lethality to passing organisms in the mixing 
zone: 

• The first method is to prohibit concentrations in excess of the acute criteria in the pipe itself, as 
measured directly at the end of the pipe. 

Based on a review of approximately five years worth of DMR data, the acute criteria is not 
always met end-of-pipe for some pollutants. Therefore, the first method is not met. 

• The second approach is to require that the acute criteria be met within a very short distance from the 
outfall during chronic design-flow conditions for receiving waters. If this alternative is selected, the 
use of a high-velocity discharge with an initial velocity of 3 meters per second, or more, together 
with a mixing zone spatial limitation of 50 times the discharge length scale in any direction, should 
ensure that the acute criteria is met within a few minutes under practically all conditions. The 
discharge length scale is defmed as the square root of the cross-sectional area ofthe discharge pipe. 
In this case, the velocity of the discharge is as follows: · 

At a maximum daily effluent flow= 252,000 gpd = 0.01104 m3ls 
With a pipe diameter of 8 inches (Q.2032 meters), the area of the outfall pipe= 0.0324 m2 

:. Velocity discharge= 0.341 mis 

Since the velocity is less than 3 mis, the first condition of the second method is not met. 

• A third alternative is not to use a high-velocity discharge. Rather, the most restrictive of the 
following conditions are met for the outfall: 

a) The acute criteria should be met within IO percent ofthe distance from the edge ofthe outfall 
structure to the edge of the regnlatory mixing zone in any spatial direction: 

Assuming a regulatory mixing zone is set at ¼ of the width of river at the discharge point, 
10% of this distance is: 

1
10% * 4 *375 feet= 9.4 feet 

b) The acute criteria should be met within a distance of 50 times the discharge length scale in 
any spatial direction: 

With a pipe diameter of 8 inches (0.667 feet), the cross-sectional area of the outfall pipe 
= 0.35 ft2 

:. 50 *✓o. 35 feet2 = 29.6 feet 

c) The acute criteria should be met within a distance of five times the local water depth in any 
horizontal direction from any discharge outlet. The local water depth is defined as the natural 
water depth ( existing prior to the installation of the discharge outlet) prevailing under mixing 
zone design conditions ( e.g., low flow, low tide): 

Mixing zone design conditions for acute criteria are low tide. Assuming a depth of6 inches 
(0.5 ft): 

:. 5*0.5 feet= 2.5 feet (most restrictive) 

• A fourth alternative (applicable to any waterbody) is for the discharger to provide data showing that 
a drifting organism would not be exposed to I-hour average concentrations exceeding the acute 
criteria, or would not receive harmful exposure when evaluated by other valid toxicological analysis. 
The TSD suggests a method to demonstrate compliance with the fourth alternative. This method 
incorporates mortality rates (based on toxicity studies for the pollutant(s) of concern and a 
representative organism) along with the concentration isopleths of the mixing zone and the length 
of time the organism may spend in each isopleth. It is expressed by the following equation: 
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'( T(n) )
L, ET(X) at C(n) < l 

Where· T(u) is the exposure lime an organism is in isopleth, n 
ET(X) 1s the exposure hme required to produce an effecl in a certain perceul of the organisms exposed to a particular concenlralion, C, in isopleth, n 

If the summation ofratios of exposme time to effect time is less than I how-, then the percent effect 
will not occur. 

No information/data has been provided relative to Alternative 4. 

• Aesthetics: The WQS require that the effect of the discharge on the aesthetic quality of the receiving water 
be considered. This includes, but is not limited to, the potential to cause objectionable deposits, floating 
debris, oil, scum, and other materials that form nuisances or produce objectionable color, odor, taste, or 
tmbidity, or that may attract undesirable aquatic life or wildlife, or result in the dominance of nuisance 
species. Allocation of a mixing zone in this case is not expected to cause aesthetic issues with the receiving 
water. 

• Overall Effect of the Discharge on Aquatic Life, including Endangered Species, and the Spawning 
Grounds: The WQS require consideration of the effect of the discharge on spawning grounds or nursery 
areas of sensitive aquatic organisms or areas utilized by aquatic organisms for shelter and living space, and 
an allowance for a continuous zone of passage for free swimming and drifting organisms. Allocation of a 
mixing zone in this case is not expected to effect the aquatic life in the area, its movement, or any spawning 
or nmsery grounds. 

• Location of the discharge in relation to other dischargers. The WQS require a consideration of the 
location of the discharge as it relates to the location of other discharges in the receiving water body to ensme 
that the cmnulative effect of adjacent mixing zones will not significantly reduce the environmental value or 
preclude any existing or designated uses of the receiving surface water. There are several other dischargers 
in the vicinity of Pharmacia & Upjohn. [See map below]. No overlapping of mixing zones would occur 
between this discharge and any other in the area. 

In consideration of the above, the following pollutants are considered for a mixing zone: 
• Ammonia 
• 2-Chloroaniline 

• 3-Chloroaniline 

• Dichloran 

• Formaldehyde 

• Vanadium 
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CALCULATION OF THE MIXING ZONE 

In order to determine the applicable mixing zone for a discharge, dilution uuder critical conditions mnst be evaluated. 
While dye studies can give an estimate of what the mixing conditions may be, dye studies are rarely undertaken when 
all required conditions are critical Modeling is generally required to evaluate critical dilution. The TSD and EPA's 
Technical Guidance Manual for Performing Waste Load Allocations provide guidance concerning various models, 
model selection, model calibration, sensitivity analysis, model testing refinement, and validation. 
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Computer models used to conduct mixing zone analyses are designed to simulate the behavior of a hydrodynamic 
system in order to make predictions as to the manner in which the effluent will mix in the receiving stream at certain 
prescribed conditions. Many of these types of models are based on jet integral techniques and use the laws of 
conservation of mass and momentum to predict the processes affecting circulation and mixing. Jet integral models 
simulate the discharge as a colunm of water moving through the receiving water, incorporating ("entraining") ambient 
water, causing the effluent flow to become diluted as a result of the entrainment. Movement of the discharge is first 
determined by momentum and then by its buoyancy, which can be positive (i.e., when the discharge tends to rise) or 
negative (i.e., when the discharge tends to sink). Mixing determined by the initial momentum and buoyancy of the 
discharge is referred to as "near-field" mixing. The second stage of mixing is ambient-induced and covers a more 
extensive area in which the effect of initial momentum and buoyancy is diminished and the discharge is mixed 
primarily by ambient turbulence. This stage of mixing is referred to as "far field" mixing. In general, buoyant jet 
models require input data regarding: discharge depth, effluent flowrntes, density of effluent, density of the receiving 
water, ambient current speed and direction, and outfall characteristics such as port size, spacing, and orientation. 
Output from the model includes the dimensions of the plume over a series of intervals, time of travel to points along 
the plume centerline, and the average dilution at each interval. 

The reliability of model predictions depends, in part, on the model used. Selection of a model considers suitability 
(i.e., is the model appropriate for the discharge type and the goals of the study), sufficiency (i.e., is it adequate for the 
purpose), and validity (i.e., does the model actually measure what is indicates that it is measuring). Consideration 
should also be given to how much data exists to run the model. In cases where only a few measurements are available, 
the TSD recommends that steady-state modeling be used, as opposed to dynamic modeling. Steady-state models 
consider that effluent flow and loading are constant and all inputs are time-averaged; dynamic models inc01porate 
variability of the individual inputs. Consideration also needs to be given to the basis of the models; that is, are they 
theoretical (i.e., models based on mathematical equations that describe the mixing processes) or empirical (i.e., models 
based on observation and experiment). Models types can range from complex three-dimensional models that directly 
solve the conservation equations for the full dynamic to those that are less complex and model the discharge using 
geometric schematizations and dynamic simplifications. 

In terms of the less complex mixing zone models, there are two suites of models available: CORMIX and Visual 
Plumes. Visual Plumes is an EPA-supported set of models available through the Center for Exposure Assessment 
Modeling at hUps://www.epa.gov/exposure-assessment-mode1s/surface-water-models. CORMIX is also a model that 
can be used to predict mixing zones and can be accessed at http://www.cormix.info/. Both Visual Plumes and 
CORMIX contain several subsystems of models, as follows: 

CORMIX Y.ISIJAL PLUMES 
MODEL CORMIXl CORMIX2 CORMIX3 DHYDRO DJ{HW NRFIELD 

(RSB) 
UM3 PDS 

MO:OELBASIS Tb<ot<ijm1 Tbeorelicol Tb,oretlcol Th«1rclleol Tboo,eli,ol E111plrl<ol Tbeorelico] Tbeorcllcol 

MODEL TI'P.E Sleod)'->lolc _S!eodr-•tol• Slrady..,,lole S1,ody.,1olc Sl_e,dy0Jl~te S!cnd)'••!olo Sleody-JI~•• S!eod)'°"late 

OUTFALL TYPE SlnglcPotl Molfiporl Single Pot! 
Siog1ePorl 
ll-lulll[!Orl 

SiogloPorl 
Mulriparl Mul!lpor! 

SingloPorl 
Mo!Hport 

SlogloPort 
(Ch•ood) 

OUTFALL 
ORIENTATION 

Abov•1Tater 
Swbmorgcd 

Rfrea 

S11bmerg,d 

Riven 

Abo,·cuoror 

Riner• 

Abol-ell'•l•r 
Submcrgtd 

Subm..gcd 

ru.... 

Submerged 

fl;,-.,.. 
Subill';rged 

iu,-.rs 
SUrfu<e Dl.ichorge 

River, 

RECEIVING WATER 
TYPSS 

RECEIVING WATER 
DEPTllS 

'-'"' E>1untc, 
CO!lit..]Wolers 

Deep 
Sbollow 

'-'•• 
£nuorios 

Co:i,l•IWotcu.... 
Sh•llm• 

'""' Esluarie, 
Co11JlolWolor• 

D«p 
Sholl~ 

Coaslo]Wolcr, 

Deep 
Sbolloi, 

'-'"' 
£,luarie, 

Coo>i,IWolctJ.., 
Shallow 

'-'"' E,lunlos 
CllJI.StolWnlor,

•••
Sbolll>lf 

'""' E,1uorl« 
CooslolWnlcn.... 

ShoUo,r 

Loi.cs 
Eslnri,,, 

coo,!o1Wa1er,

•••Shallmr 

POLLUTANT TYPES 
Coo,er.-oli,•e 

Fir:st Order Decoy 
Heal 

O>mson·oU,·c 
Finl Onlor Dcoay 

u,01 

Coru,n·otirc 
Fiest Ordu Dc<ny 

Heol 

Con,er,-eij,-e 
Fi,-,-1 Order D«11)' 

Heol 

Couset\'l,IIV< 
Flt1! Order D,oay.., Consen-.ttve 

J"ir,;I Order DeaiJ' .., Coo~r\'ett1·, 
Finl on1C, Docoy 

Hool 

Con,en·•li•·• 
Fir,;! Order Decny 

Hool 

DENSlTY 
STRATIFICATION 

Po•llirely bm1ynnl 
Noull'lHy buoy.,nl 
Ne!l"cinlJ' bUO)'llot 

Po,llirdy bUOJ'00t 
Nculr.tll}' buOJ'0nl 
Ncgott,-,,b• buOJ·aot 

Po.,ltlnly buoi·onl 
Neulrnll)' buoyoot 

Den•• and/or 
scdhncnl dlscbn'l:"• 

ln,.,.,tol 
H\ironmenb 

Pa,itt,-e1J' buoyanl Positt,-ely buoyant 
Pruiti,•ely bnoyaul 

Ncgoij,-,,lybuoynnl Po,ilii'<IJ' buoJ-.nt 

BOUNllARY 
INTERACTIONS 

Yo Yo Yo Yo No No No No 

In this case, the following site conditions apply to the discharge that needs to be modeled: 

• The outfall is a single port, side-bank discharge 

• The discharge location is into a shallow cove 

• The discharge is either above water or submerged 
The receiving water is a tidal estuary 
The density stratification is estimated to be slightly positively buoyant • 

• There is a limited amount of in-stream data 

CORMIXI satisfies the above conditions. 

The Cornell Mixing Zone E.1>pert System (CORMIX) is a suite of software models used to predict the mixing of 
effluent in ai1 ambient receiving water. CORMIXI has tl1e ability to predict dilution characteristics of effluent flow 
resulting from a single port discharge of arbitrary density (positively, neutrally, or negatively buoyant), location, and 

19 of29 

http://www.cormix.info
https://hUps://www.epa.gov/exposure-assessment-mode1s/surface-water-models


geometry into a steady-state or tidal receiving water. Data about the discharge, outfall geometty, and ambient 
receiving water conditions are input into the model and CORMIXl uses equations of fluid motion and mass transpmt 
to predict the trajectory of the effluent and its dilution in the receiving water. The prediction and session reports 
produced by CORMIXJ describe the flow trajectory using a three-dimensional system over a series of time steps, 
providing pollutant concentrations and dilutions for each step. The reports also include predictions of conditions 
relative to the interaction ofthe wastewater and the receiving water, including: near-field stability, bottom interactions, 
contact with shore, bank or shoreline interactions. CORMIX evaluations have been summarized in peer-reviewed 
literature. Version 11.0 is the current version ofCORMIX available. 

The predictive capability of CORM!Xl was evaluated to determine whether the dilution that it predicted was similar 
to the dilution obtained during the 2014 dye study. The input data to CORMIXI included the effluent and ambient 
conditions noted in the 2014 dye study report; assumptions were made about other input parameters. The input values 
used were as follows: 

SPRING TIDE NEAPTIDE 
ME LT/LS MF HS ME LT/LS MF HS 

EFFLUENT CONDITIONS 
Flow Rate (gpm) 71.4 71.4 71.4 71.4 91.5 91.5 91.5 91.5 
Density (kg/m3)1 998.02 998.02 998.02 998.02 998.02 998.02 998.02 998.02 
Concentration, conservative (ppb) 100 100 100 100 100 100 100 100 

EFFLUENT GEOMETRY 
Nearest bank Right Right Right Right Right Right Right Right 
Distance to nearest bank (ft) 0 0 0 0 0 0 0 0 

.Submereed or Above Surface Above Above Above Subm Above Above Above Subm 
Port height abave waler surface (ft) 0.2 1.5 0.2 --- 0.5 1.5 0.5 ---
Port height above channel boltom (ft) --- --- --- 1.5 --- --- --- 1.5 
Port diameter (ft) 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 
Vertical amde (8) () 0 0 0 0 0 0 0 0 
Horizontal amde (a) (') 90 90 90 90 90 90 90 90 

AMBIENT CONDITIONS 
Waterbody Type Tidal Tidal Tidal Tidal Tidal Tidal Tidal Tidal 
Average Depth (H,J, (ft) 1.3 0.5 1.3 2.2 1.0 0.1 1.0 2.1 
Depth at discharge (H,V, (ft) 1.3 0.5 1.3 2.2 1.0 0.1 1.0 2.1 
Bounded/Unbounded Unb Unb Unb Unb Unb Unb Unb Unb 
Maximum tidal velocity (mls)2 0.38 0.38 0.26 0.26 0.42 0.42 0.38 0.38 
Tidal period (h1) 12.6 12.6 12.6 12.6 12.8 12.8 12.8 12.8 
Instantaneous tidal velocity (mis) 0.37 0.20 0.25 0.23 0.34 0.20 0.36 0.28 
Time (hr before/after) 2.5 hr a 1 lub 2hra 1 hr a 1 hr a 2hr b 2hrb 2.5 hr b 
Temperature (°F) 74.8 72.8 72.8 76.2 73.2 69.6 74.1 74.6 
Temnerature t'°C> 23.8 22.7 22.7 24.6 22.9 20.9 23.4 23.7 
Dens1tv mnf I 1.5 I I 4 I I I I 
Density at Surface fkvlm1} 998.5 998.4 998.4 1000.2 998.3 998.8 998.2 998.1 
Density at Bottom fkr4m1

) 998.5 998.4 998.4 1000.2 998.3 998.8 998.2 998.1 
Manning'sn 0.020 0.020 0.020 0.020 0.020 0.020 0.020 0.020 
Wind(mph) 4 4 4 3 4 2 4 4 

NOTES: 
I. No effluent density data wes provided; 1he above value is an eslimate 
2_ No tidal current data was provided in the 2014 dye study report_ Tlietidal current wluesused for lhe modeling were those col!e<:tcd during the previous dye study in 1987. Deplh ofmeasuremenls 
unknown. 
3. Menniug's n of0.020 corresponds lo a "smoolh earth channel, no weeds" per CORMIX Manual, Table 4.1 

The CORM!Xl model predictions generally compare adequately to the dye study data at locations near the outfall. 
However, for several of the tidal stages, the CORMIXI results underestimated the dilution at distances further from 
the outfall as compared to the dye study dilutions. This would not preclude use of the model as there is acceptable 
agreement between the model simulations and the measured conditions in the area of concern (i.e., in the area closer 
to the outfall, as opposed to the area far beyond the outfall). 

Results of CORM!Xl in predicting model dilution as compared to dilution observed during the 2014 dye study is as 
follows: 
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Finally, CORMIXI was used to predict dilution under critical acute and chrouic conditions for purpose of determining 
pe1mit limits. Model inputs used were selected in order to provide a conservative assessment of receiving water 
impacts resulting in the lowest dilution occurring at times when the environment is the most sensitive. The TSD and 
other EPA documents provide guidaoce as to suitable parameters to use for critical design conditions. The WQS set 
low tide as a critical design condition, which is suitable for acute conditions. Chronic effects are based on 4-day 
exposures after mixing at critical conditions. In this case, the following critical design conditions were used: 

ACUTE CHRONIC 
EXPOSURE DURATION I Hour 4Days 

Acute Exposure Duration Chronic Exposure Duration 

AMBIENT CURRENT SPEED 0.03 mis (0.1 fps) 0.21 mis (0.675 fps) 
!Olh percentile ofneap tide currents measured Median of6 neap lide current measuremen1s 

TIDE ELEVATION 0.5 foot 1.3 feet 
Spring tide low water Spring tide mean !ow water 

EFFLUENT FLOW 252,000 gpd 106,560 ond 
Proposed Maximum Daily Flow Proposed Average Monthly Flow 

NOTE. Not1dal current data was provided III lhe 2014 dye study report. An estimate of1he 10 percenl1le and the median current al neap !JI.le was made usmg the data m the 1987 dye study report' 

Other modeling assumptions were as follows: 

• Tidal Reversal: CORMIXI has the capability of simulating tidal effects in predicting effluent mixing. The 
rate oftidal reversal (time gradient ofthe tidal velocity) near slack tide is importaot in terms of concent:ration 
build-up, as tidal reversals will reduce the effective dilution of a discharge by re-entraining the discharge 
plmne remaining from the previous tidal cycle. The CORMIX Manual recommends that several CORMIX 
predictions be made at hourly or half hourly intervals following the reversal in order to evaluate the critical 
conditions. Based on this, the acute design condition used was 0.5 hour after slack aod the chronic design 
condition used was 1 hour after slack. 

• Wind: A conservative windspeed of I mph was used in both the acute and chronic design conditions . 

• Ambient Water Density, Temperature, and Flows: The only ambient density data that exists is that collected 
during the two dye studies aod 
this data is limited. These dye 4-DAY LOW FLOWS AND WATER TEMPERATURE 
study events both occurred in ME.ASURED AT USGS 01196500 

the late summer/early fall. No 
density data for the spring IW.:.W 73 

season exists and estimates as n 
to what the density may be 
during this time of the year had 
to be made. There is a USGS 

55.13gage upstream of the discharge 
(USGS 01196500) that 
collects, among other things, S7 

discharge flow aod water 
temperature data. Data '"" '"" '"" '"" 1017 

Jul2&•3l Sop 14,17 Od2•5 Sopll-12 Sep:5-19 S•plS•la 5•p28-o.:tl 

collected at the gage was 
_...__ 4-Di\YlOWFLOW 

evaluated to determine the 
lowest four-day river flows and 
the corresponding four-day water temperatures. The lowest four-day flows from the time period reviewed 
were 28.78 cfs (occurring during September 25-28, 2015), about half of what the four-day low flows were 
during the 2014 dye study. 
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The TSD recommends that in addition to evaluating estuaries at critical design conditions, an off-design condition 
should also be checked. The off-design condition ( e.g., higher flow or lower stratification) should include the period 
of maximum velocity during a 
tidal cycle. This off-design ESTIMATE OF RIVER WATER DENSITY MEASURED 

condition results in greater DURING DYE STUDY 
dilution than the design 

1,001.5 
condition, but it causes the 1,001.0 • 

1,000.5maximal extension of the plume. 
~ 1,000.0In addition, since the density of "i;ij 999.S •

the ambient water will vary ~ 999.0 

~ 998,5season to season, tJ:1-e TSD • • • 
~ 998.0 • • • 
Cl 997.Ssuggests that no one season or • 

stratification condition can be 997.0 

996.Sselected as the most critical 
996.0 

10:00AM !2;00PM 5:00PM 7:{JOPM 10:00PM 1:<IDAM 8:00AM 9:00AM 11:00AM 1:00PM 8:00PM 7:00AMdilution situation for all cases and 
AUG 10.ll, 2014 AUG 19-20, 2014that conditions of both high and 

low freshwater inflow should be • Density during Dye 5tudv ~--~-,~Average= 999.196 kg/m3 

investigated as each affects the 
density and velocity of the receiving water and therefore the transport of the pollutants. In this case, a winter off
design condition was run, as well as a spring off-design condition. 

Data input and dilutions projected by CORMIXI are summarized in the table below: 

RUNl RUN2 RUN3 RUN4 
CHRONIC CHRONICCHRONICACUTE (OFFDESIGN (OFF-DESIGN

(AUGUST) 
WINTER) SPRING) 

EFFLUENT CONDITIONS 
175 74 74 74

Flow Rate (gpm) 
(252,000 gpd) (106,560 gpd) (106,560 gpd) (106,560 gpd) 

Density (kv/ni3) 997.541 997.541 999.607 998.410 

EFFLUENT GEOMETRY 
Nearest bank Right Right Right Right 

Distance lo nearest bank (ft) 0 0 0 0 
Port Submerged or Above Surface Above Above Above Submerged 
Port height above water surface (ft) 1.5 0.2 0.2 ---
Port heiI!ht above channel bollom (fl) --- --- --- 1.5 
Port diameter ((i) 0.67 0.67 0.67 0.67 
Vertical any,le (0) (") 0 0 0 0 
Horizontal amde (r,) (°) 90 90 90 90 

AMBIENT CONDITIONS 
Waterbodv Tvne Tidal Tidal Tidal Tidal 
Avera,~e Depth (HJ, (ft) 0.5 1.3 1.7 2.2 
Denth at discharve (H,i), (ft) 0.5 1.3 1.7 2.2 
Bounded/Unbounded Unbounded Unbounded Unbounded Unbounded 
Maximum tidal velocity (mis) 0.42 0.38 0.38 0.38 
Tidal period (hr) 12.7 12.7 12.7 12.7 
Instantaneous tidal veloc1tv (mis> 0.03 mis (0.1 fus) 0.21 mis (0.675 fusl 0.21 mis (0.675 fus) 0.21 mis (0.675 fus) 
Time fhefore/atier slack) 0.5 hour after 1 hour after 1 hour after 1 hour after 
Density at Surface (kglm3) 998.0 999.196 1000.72 1000 
Density al Bollom (kglm3

) 998.0 999.196 1000.72 1000.49 

Stratification. --- --- --- Linear 
Manning'sn 0.020 0.020 0.020 0.020 
W;nd(mph) I I I I 

PREDICTED DILUTION USING 1.0:1 16.6:1 17.8:1 25.2:1 
CORM!Xl, vll.0: (o! 2.5 foot from lhe onlfoll) (al !IJ,75 rr from lh~ oulfall) (al 93.75 n Crom 1h~ ouffllll) (ot!IJ.75 fl rrnm Theonlfnll) 

NOTE. The sens,llv1Ly 011nlys1s md1ca1ed lhal density was the most sens1t111e factor 

See attached for CORMIX results. 
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In tidal areas, pollutants in a continuous discharge can be re-introduced back into the discharge area on an incoming 
tide, ultimately causing some pmtion of the pollutants to accumulate in the far-field. This has the effect of reducing 
the actual dilution available. There are two methods for estimating the accumulation of the discharged material in a 
tidal area: a numerical model or a dye dispersion stndy. The dye dispersion method is summarized in EPA's Technical 
Guidance Manual for Performing Waste Load Allocations. When a dye dispersion study is conducted, it includes a 
build-up phase, where dye is introduced into the system, a quasi-steady-state phase, where the dye reaches an 
equilibrium state in the receiving stream, and a fall-off period, which is the timeframe after the dye injection has been 
terminated. If monitoring is conducted at a point x,y from the discharge location during a quasi-steady state cycle, a 
maximum concentration, Cm~, should be found. If dye injection is terminated and sampling continues during the fall
offperiod, the concentration found will include some fraction ofdye retnming from the previous cycle, r• ("dye retnrn 
rate"); this concentration can be expressed as Cmax*rd. If the sampling is repeated, then the m~imum quasi steady
state concentration, Cmax(x,y), will be the sum ofthe samples collected: 

Cmax(x,y) = C1(x.y) + C2 (x,y) +C, (x.y) +··· 

The observed series of values should approximate a geometric progression and can be represented as: 

or 

- 1 
Cmax(x,y) = Cmax(x,y) 1 _ rd 

With the results ofrd, the fmal dilution factor can be calculated as follows: 

DFFTNAL = DFcALCULATEn(l - rd) 

The 2014 spring tide dye stndy was performed from August 10 to August II. Dye injection began at 5:00 PM on 
August 9th and was terminated at 5:30 AM on August 11 u,_ After the dye injection ceased, data was collected during 
the next Low Tide, Maximum Flood, High Slack, and Maximum Ebb tidal cycles, in order to collect dye 
concentrations during the fall-off period. Results indicated that no concentrations ofdye were detected in the receiving 
stream at any of these tide stages. [See maps below]. The 2014 neap tide dye stndy was performed from August 19 
to August 20. Dye injection began at 3 :00 PM on August 18th and was terminated at 4:00 AM on August 20 th. After 
the dye injection ceased, data was collected during the next Maximum Flood, High Slack, and Maximum Ebb tidal 
cycles, in order to collect dye concentrations during the fall-off period. Results indicated that some dye was detected 
in the receiving stream during Maximum Flood, but beyond the edge of the chronic mixing zone. [See maps below]. 
Overall, the data collected during the fall-off period indicates that in the discharge area, no retnrn dye was measured. 
However, it is not clear whether the initial concentration of dye in the effluent was high enough to be able to be read 
by the fluorometer during the fall-off period. In other words, there may have been retnm dye present in the receiving 
water during this time, but at levels that could not be read by the analytical equipment. Therefore, no r, could be 
calculated from the fall-off data. 

EPA's Technical Guidance Manual for Performing Waste Load Allocations, suggests that if r, data is not available, 
the methods in Fischer et. al. (1979) for estimating flushing in tidal estnaries could be used to estimate r,. Using these 
methods, the flushing time was estimated to be 64.53 hours. At a design of four days (96 hours), the flushing rate is 
100%. Therefore, the estimated return dye rate is 0% and DFFINAL is 16.6: I. 

DFFINAL = 16.6(1 - 0) 
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MIXING ZONE ALLOCATION 

Allocation ofmixing zones is determined on a case-by-case basis contingent on several factors, including the physical, 
chemical, aud biological characteristics of the discharge and the receiving system, the organisms in the receiving 
system, and a determination that the assimilative capacity ofthe receiving system can accommodate the discharge. In 
this case, the following site characteristics were also considered: the effluent discharges into a shallow cove, mixing 
ofthe discharge is classified as incomplete, mixing at low tide is negligible, the tidal currents in area are not completely 

- understood, and the background/ambient water concentrations for all the pollutants are also not clearly understood. 
Finally, while the dye contours from the 2014 study show that the discharge is shore-hugging in the main stem of the 
river, no portion ofthe allocated mixing zone includes this area. 

The TSD sets forth criteria as to the sizing ofacute mixing zones. Sizing ofthe chronic mixing zone is not specifically 
prescribed in the TSD or the WQS, only that it be limited to the maximum extent practicable. In this case, spatial 
dimensions were used to limit the areal extent ofthe chronic mixing zone; 25% of the width of the river as measured 
during mean water will be the maximum extent of the chronic mixing zone. The dilution factors at the edge of the 
allocated mixing zones are noted below, along with the corresponding dimensions. These are the smallest mixing 
zones practicable and which meet all applicable criteria. Existing aud designated uses are expected to be maintained 
with these zones. All criteria must be met at the edge ofthe geographically-defined boundary ofthe applicable mixing 
zones. 

DILUTION DIMENSIONS POLLUTANTS
FACTOR 

ACUTE 1:1 2.5 feet from the outfall 
Ammonia, 2-Chloroaniline, 3-Chloroaniline, 

CHRONIC 16.6:1 93.75 feet from the outfall 
Dichloran, Formaldehyde, and Vanadium 

HUMAN HEALTH 16.6:1 93.75 feet from the outfall 
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SPECIAL CONDITIONS 

The permittee will collect temperature and salinity data, on at least a monthly basis, to evaluate the density of the 
effluent for future mixing zone analyses. 

BACKSLIDING 

In the existing permit, the DF@4oo.ooogpd is 48.7:1. In the proposed permit, the DF@to6,560 is 16.6: 1. Backsliding is 
not an issue. 
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CORMIX SESSIOJ,f REPORT: 
XXX>;XXX>;XXXXXXXXX~Xl(XX}OOO(XXXl!:IOCXXXXXXX)OOQQOO{K 

CORHIX MIXING ZONE EXPERT srSTEM 
CORHIX Version 11. OC. 

H'fOROl:Vers.ion-11.0.0. 0 April., 2018 
SITE NIIME/LAIJEL: Pharmacia 

DESIGN CASE: Pharmacia ACO'l'E 

FIL'E NM;IE': l': \COJIJ.l.ix EILES\PharmaciaACtn'EFinal.prd 
TJl.ling subsystein CORMIX1: Single Port Discharges 
Staxt of ae55ion: 05/25/2018--10:0-'I :53 

SUMHARY OF INPU'.J' DATA~ 

AMBIENT PARAMETERS: 
cros6-section. = llJ'lbo1mded 
Average depth "" "' 0.03 m 
Depth at discharge HO ., 0.03 m 
Darcy-We.isbach .fr.Lotion factor F .. 0.1003 

C11lculatad fro:m Hanning' s n = 0.02 
w.tnd velocity UH "' 0.45 mis 

TIDAL SIMULATION at tilae Tsim = 0.5 hours 
Instantaneous ambient velocity DA ~ O. 03 m/s 
.M'al(ilnum tidal velocity UaMllX "' ll,42 ,o/s 

Rate of tidal r.eversal dUA/dt .. ll.06 (m(s)/hom:: 
Period o.t: :reve,rsal T "" 12. 7000 houra 
st:ni.Ufication Type STRCND = IJ 
Surface density RHOAS = 9.98 kg/m"3 
Bottom dendty RKOAB = .99e' kg/m"3 

DISCHIIRGE P.MAMETEM: Single Port Di.scbarge 
Nearest bank = :r:igbt 
Distance to bank DISTB .. o.1om 
Po.rt diameter DO "' 0,0683 m 
.Port cross-sectional area AO = 0.00:31 m"2 
Discharge ve.locity uo = 3.01 m/a 
Discharge f.lowrate ·oo .. 0.0110"1 m".3/e 
D.ischarge port height HO .. O.OJ m 
Vertical di5charge angle THETA .. -84 deg 
Horizontal discharge angle S,CMA .. 91l deg 
Discharga density RHOO = !197 .5-!110 kg/m"J 
Density dif.ferenc:e DRHO = 0.45.90 kg/m"3 
Buoyant acceler-ation GPO "' 0.00t5 m/s,.2 
Di:.cbarga conc:entrat::ion co = 100 ppb 
.Surface heat:: exchange coeff. KS = 0 m/:;; 
Cooff1cient o.f decay KD = 0 /s 

nrscJlMGE/E:INlRONJ-retlf LENGl'II SCALES: 
I,Q ., 0.06 Jtl .Iil1 "'" 6,08 Ill I.b = 1.84 m 

LM "' 11.04 lll Lm' ., 999!19 111 Lb' = 99999 m 

IJNST.EAhi TlDAL SCAI.'89: 
Tu. = 0.24H hours Lu = 12.59 JI\ .Lmill"'0.14m 

NOif-DiMENSIONAL PJrnl\METERS: 
Port denaimetric Froude nlllnber FRO 171.69 
ve1ocity .ratio R = 100.~5 

· MIXING ZONE·/ TOXIC DILUTION ZONE / AREA OF INTEREST PARAMETERS: 
Toxic discharge .. no 
Water quality st::andai:-d specified = no 
Regulatory mixing zone .. no 
Region of interest ., 1001] m downstrellilt 

,. ,. .......... ,. ..... t: .. ,..,. ..... ,.,.,. .... ,. ,.,.., .. **" "'""*"".. ,. ... ,..,.,.,..,.,...,.••,.,......... ,.-1,,1,,.,.,1, .. *"**"""'"'* .................* 
llrnRODYNAMIC CLASSIFICATION:

-----------• 
I E'LOH CLASS "' IPV5 I 

This f.lo1f configu.ration applies to a layer corre.sponding to the full wa.ter 
depth e.t the discharge 5ite. 
Applia,b.le layer depth. = water depth = ti. OJ m 

,1-,.._.¼-l;¾.,..¾,l+l,-¾¾¼-o,¼,l¼¼¼-OC-lc¼,l**'""*"'¼,I- ~-lcW .......7,.,1-,1-,,.,1-•,1 **H,+t:t:o>•¼¼¼¼¾¾H,.*¼r¼W¼¼,l¼ 

t:IIXIllG ZONE EVALUATION !hydrodynam:L-c: and regUlat.o:cy summary)! 

X-Y-Z Coordinate system: 
Origin is located at the .BOTTOM beloH the port/diffuser center: 

ll.10 111 from the right bank/shore. 
Number o;E display steps NSTEP - 20 per module. 

NEAR-FJELD REGION (NFRJ CONDITIONS : 
Note; The NFR f.s the zone of strong initial mu!.1.ng. It has no :r:egulato~y 

.iluplication- However, th.is 1.nfonnatlon may be useful for tbe discharge 
de5ig11el! because the mixing j_11 the NFR is usua1ly sensitive to the 
discharge design conditions• 
.Pollutant conc:entration :at NFR edge c = 100 ppb 
Dilnt.iM at edQ"e 0£ :NFR .s "' 1 
Nl'R Location: K .,. 33 .12 JD 

{centerline coordinates) y ., 0 m 
Z- .. 0.02 111 

• NFR p.lume dimensions: hal:f-wiclth fbh) = o.OB 111 
thickness (IN) = o. Ol m 

https://Dilnt.iM
https://mu!.1.ng
https://Applia,b.le
https://COJIJ.l.ix


CUI11ulatlve travel. time: 0 sec. 

Buoyancy assessment: 
The effl.uent density is l.ess than the surrounding ambient W6ter 
density at the discbarge l.eve.l_. 
Therefore, the effluent is POSITJ:VELY BUOYJUH' and will tend to rise towanJs 

the surface, 

RAJl.-}'TELD HIXIJ{G SUMMAR'!: 
I'l.ume beco111a6 verticl!IJ.l.y .ful.l.y mixed ALRKADY IN NEAR-FIELD 61:. 0 m 
downstream. and continues as vertically mixed into tlle :far-field. 

PLUME llr.NK CONTI\.C'r SIJMMAl\Yl 
Pl.Ullle J.n wi.JJotlJlded section does not contact bank in this simulation. 

UNSTBJWY TlDl\L ASSESSMENT: 
llecaui;e of tbe unatearilnase of the. ~ent c1u:rent during the tidal. 
reversal, C:OllMlX predJ.ctlomi have been XEII.MINATED at: 

11.., 33.l2 :m 
y., 0 111 
:i: .. o,02·m. 

Fo.r this condi_tion MTER TIDAJ. M:VBll.91'1.L, .mi>ted water frQlll the p:i:ovious 
half-cycle becomes re-enl:rai.ned into the near field of the discharge, 
increasing pollutant concentrations compared to steady-.state predictions, 
A pool Of pdl(ed water -t:onned at slack tide will be advected downstream 
1n thi11 pha6e. 

~****"*'"*****"'******•*•* TOXIC DILO'i!ION ZONE SUMMARY ******••-*·H·*... *"****'"¼¼ 
Ho TDZ was epaclfied for this simulnt.lon. 
••••••"'****¼**""*.._****" ltEGOLATOR:i HlXING ZONE SOMMl\R~ **"**"T·U·•ld,*****i-"**"'*¼* 
N'o BMZ and no aJl\biellt water qilal.ity standard ho.ve beoD. apecified. 

*"******************* FINAL !IE5IGN: ADVICE AHD COMMENTS **U•******""*"*******'"",._ 
REMINDER: The user must take note that H'iDII.OD'iNAMlC MODELING by MY known 

techhique is NOT AN EXACT SCIENCE. 
EKl:.eJ1slve comparison with 1:iel.d and laboratory data has shown that the 

COllHIK predictions on dilutions and concent.rations (with aseociated 
plume geometries) are reliable for the majority of cases and are accurate 
to wi.thin Bbou.t +-50\ (standard deviation). 

AB a further safegUard, CORMIX will not give predictions whenever it judg.,g 
the design configuration as highly CQmplex and uncertain for predit:=tion. 



COltMIXl PREDICT.ION £ILE: 
11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

CORMUC MIXING Z0!-1£ EKl'ER'l' SYSTEM 
subsy5tem CORMI:U: Single Po:tl: ll;l5charges 

coRMIX Version 11.0G 
HYOROl Version 11.0.0.0 Apr!J. 201B 

CASE DESCRIPTION 
Site name/J.abel: Phai:macia 
Design case: PhilDllaaia ACUTE 
FILE ID\ME: P:\COIUiIX FILES\PharmaciaACUTEFinal.prd 
T.ime stamp: 05/25/2018--10:0~:53 

ENVIRONMEm' 1'1\MMSTERS (111etric unit.sJ 
Unbounded lilection 
liA 0,03 HI) 0.03 

Tidal Simulation at TIMI:: = o.500 h 
PERIOD-' 12,70 h tJAina.11. = 0,!1.20 dUa/dt"' 0,060 (m/s)/h 
lJA 0,030 F 0.100 USTAR '-'0.3360E-02 
UN I), 4,17 UW5TAR=0.4719E-03 , 

Uniform derr5ity envi:toJ1111,ent 
STRCND-< U lUIOAM = .998. 0000 

DI6CllARGE l'J\RAM!i:TERS (metdc units) 
Above Surface Di.aaharga: 
Re-con1puted di,.clrarge conditions at entry point 11.!: water surface. 
BANK = RIGHT DISTB = 0 • .10 
DO 0.061'1 Ml o.ood HO 0.03 SUDO .. o.oo 
THETA = 0.00 S!GMA = 90. 00 
UO .3.013 QO 0,0.11 =0.llOdE-01 
RHOO = 9.97,SUO D.RHOO =0.45.90E+00 GE'O =0.451-0E-02 
CO ""0, lOODE-r-03 CONI'.l'S= ppb 
IPOLL "' 1 KS =0. OOOOE+OO XD '-0.0000.8+00 

ELOX VARlJIBLES /111etric units) 
QO .,O,llOU:-01 HO =0.3327E-01 JO =0.-49BOE-04 S!Glf.'.10= 1.0 

Associated .length acales /meters] 
LO 0.06 LM 11.04 Lm 6.08 Lb L01 ,.. 9999.9.00 Lbp .99999.00 

T1-dd: Tu 0.2414 h J.u 12~5.91 wiin 0.144 

Tidal Cuto.ffs Im): lmax .,. 38. 959 JmlaK 0.5.94 169. 979-· 
NON-DIMENSIOlfflL PARAMETERS 

FRO .171. 6.9 R 100.45 

FLOW CLASSIFICATION 
111111111111111111111111111111111111111111 
1 now class (CORMIX1) lPVS 1 
1 Applicabl.e Layez depth JIS = o, 03 1 
111111111111.111111111111111111111111111111 

MIXING ZONE / TOXIC DILTIT:ION / REGION OF INTEREST PAMME.TERS 
CO ..,Q.1000E+03 Cm!ITS= ppb 
NTOX .. O 
8STD "' 0 
REGMZ = 0 
XlNT = 1000, 00 XMAX 1000.00 

K-Y-Z COORDINAtE SYS'J'!tf: 
ORIGIN is .located at the bottom and below the center of the port: 

0.10 m lroPl the. RIGHT bank/8hore. 
X-a11is point5 doWnstrealll, Y-axis points to left, Z-axis points np!>'ard. 

lfSTEE' = 20 display intervals pei: rnodule 

llEGIN H00101 ~ DISCHARGE MODULE 

y z S C Uc TTX • o.oo 0.00 0.03 1.0 0.100E+03 0,03 3.013 .OOOOOE--1-00 

END OF HODlO.l: DISCHARGE MODULE 

BEGm MOD13ll: UNSfABl,E .RECIRCOLATION REGION' OVER LAYER DEP'l'H 

INITIAL L0CM. VE!\'l'ICAJ:. lNSTABILIT!{ REGION; 
Bulk dilution IS _. 1.70) occ:1,11:.i, in a limited i:egion !horizontal. extent 

33,12 lll) sur.r:ounding the r;LiBcfau:ge .location. 

Control volume inflow: 
X 

0, 00 
y 

o.oo '0.03 
s. C 

1.0 O.lOOE-1-03 
B 

0.03 
TT 

• OOOOOE+OO 

Control volmne outflow: 
X y 

33.12 0. 00 '0.02 
cumulative travel time -

s C 
1.6 0. 600E-t02 

0.0000 seo 

BV 
o. 03 

' 
BK 

o.oa 
0,00 hrBJ 

'"0,03 
ZL 

o.oo , 10~.90E-1-02 
TT 

CORMIX simulation has been TERMINATED at lai;;t pre(liotion Jnterval, 

https://9999.9.00
https://S!Glf.'.10
https://tJAina.11


Limiting time due to TIDJI.L .REVERSAL as per di&tance (Kmax = 0.59 mJ has been reached or eKceeded. 

END OF MOD134: UNSTABLE RECIRCOLA'l'IOH llEGI~ OVER LAYER DEPTff 

-H- End of NEAR-FIELD llEGIOl'l (HFRJ ""'""' 

COIIMIXl; Si_ngl.e Port Dh:cha.rges Rlld of l'rediction File 
11.lll11l111111111111lllllll.111111111l.111111llllllll1111111111111111111111111111l1ll1111U111l.11 

https://11.lll11l111111111111lllllll.111111111l.111111llllllll1111111111111111111111111111l1ll1111U111l.11
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CORMIK SESSION REPORT: 
KXXXXXXKXllXXXJQUa:XXJOCXXHXIOOOiXIOOtXXl'XXK>:)OC)[XlUXlOOtXXXlOOOl'XJQCXXXXXXXXXXXXXXXXX 

COIi.MIX MIXIN'G ZONE EXPERT SYSTEM 
COJIMIX Verdon 11.0G 

TIYDROl:Version-11.9. o. 0 J\pril, 2011) 
SUE JIAMB/LhDBL: Pharm.aoia 

DESIGN CASE: l>hnanacia CHRONIC 
FILE NIIME: !':\CORM.IX FILES\PharmadaCIIROJ:UCFinal.prd 
lJainv suboystel!'- CORMIXl: Single Po,:t Discharges 
Sl:e.rt of aesoion: 05/25/2018--09: 4 7 :27 

SUMMARY OF INPUT DATA: 

Crosa-11ection =- unboumled 
Average depth = o. 40 m.. 
Depth at discharge HD = O,dO m. 
Daroy-Heisbach .friction factoz: F = o. 0427 

Calculated from Manning's n = 0.02 
mnd velocity · uw = 0.45 mis 

TIDAL SIHULA'l.'ION at time Tsim = l houri; 
Instantaneous ambient velocity UA = 0.21 mis 
ffil.xillllllll tidal velocity UaW\X = 0,31! m/s 

Rate of tidal reversal dUA/dt .. 0.21 (rn/i;l/hou:r 
Perioci of reversal T "' l2, 7000 hours 
Stratification. Type STl\CND = U 
surface density RHOAS = 999.I.91i0 k.g/m"3 
Bottoro density RHOAB = 999.1960 kg/m":3 

DISCKAAGR PARAME'l'ERS: S:lngle Port D:lscharge 
Nearest ba._nk =- rj_ght 
Distance to bank DIS'l.'.B = 0,02 m 
Port diameter DO = 0.0734 m 
.Port cross-,!'lecl::.ional area AO = o.oou m"2 
D.lm;:harge velocity uo = 1.10 m/s 
Di.scharge flow.rate QD = O.OO-t669 m"3/s 

D.li;charge po.t:t height = 0,!10 III 

Vertical disclla.t:ge angle "'Tll&TA "' -eJ deg 
Horizontal. disch1u;ge a.ngla = 90 deg 
Diacbarge dens!ty "'""' ..RHOO 997,5410 kg/m"J 
Denaity diffe:r:-ence DRHO .. 1,6550 kg/m"3 
.Buoyant aooeleration .. 0.0162 m/s"2 
Discharge concentni.tion ""co ,. 100 ppb 
Surface heo.t eKch11hge coeff• = 0 "Ul/s., 
Coefficient of dacay KD .. 0 /s 

DlSCIDIRGB/ENVlllONW!N'l' LENGTH SCALES: 
r.o .. o.o'I m Lill = o.34 .. Lb = 0.01 m 
LM ,. 2,21 m Im' .. 99999 Ill Lb' = 99999 m 

UNSTBADY !l'l:lll\L SCALES: 
l'u ... 0.0707 hours Lu .. 4.45 11. Lmin=- 0.17 m· 

NON-DIMENS:CONM, P.AlWIETEll.S: 
Po.:rt densi:m.etric Froudi;i. n~e:r: FRO = 31.93 
Velocity ratio R = 5.25 

MIXING ZONE / TOXIC DILUTION ZONK / AREA. OF I.NTEW!:ST PARIIMS'rEtlS: 
Toxic discharge .. no 
Water quality stt1J1dard specified = no 
Regulatory milting zone = yes 
Regulatory roiKing zone St>ecification ~ distance 
Regulatory .mi.xihg zone value = ~e.58 111 (ro."2 if a.t:ea) 
Region of int.erest = 1000 m 

**"*****"'*"'"'**"'"l<"'**¼Jc¼¼¼¼¼r¼¼*¼*******+,U·******""*****¾*¼¼¼¼-tc¼*-.U·¼¼¼¼¼*¾¼**¾*½ 

llYDRODYW<MIC CLASSIFICA.TION: 

I FLOW CLASS ~ IFV!I I 

This flow configru:ation applies to a layer corresponding to the .full water 
depth at the discharge site. 
A_pplicahle layer depth= wate:z: depth = 0.40 m 

¼¼.lc¼;H·¼¼¼¼¼¼¼******.1-H,,i-¼¼***+;l,****"'*¼¼¼¼¼c>¼¼r¼¼¼,6,¼',1,¼¼-,l,--,1,--,1,-¼¼¼¼¼¼.l-*¼¼¼¼¼¼.l-¼,O-**** 

MIXING ZONE EVALUATION lh}'dcodynand.c and regulatory sllilllllaryl: 

X.-'t-Z Coordinate :system: 
Origin !s loc:ctted at the BO'CTCJM below the port/diffnser center; 

0.02 m from the right bank/shoi;-e. 
}fulnbe:r: of di.splay steps JiSTEP = 20 per module. 

NBAR-FIBLD ·REGION (NFR) CONDITIONS : 
Note: The NFR is the ione of s:trong initial mixing. it has no regulatory 

implic11tion. However, thls information may he use:f"ul for the di:s-charge 
designer :because the JDi,cing in the NFR is usually sensitive to the 
discharge design conditions. · 
Pollutant concent'.i::ation at NFR edge c: = 45,li90400 ppb 
Dilution at edge of Nlra s - 2, 2 
Nri'R Locotion: JI"~ 0,45 JO 

(centerline coordinntes) y = 0.10 m 
z: = 0.40 m 

https://Lmin=-0.17


NFR pl.llllle dimensiolls; half-width (bh} = 0.06 Il!. 

thickness (bv} = 0, 40 m 
CWnulattve travel tim.e: 2.D6"82 sec. 

Buoyancy assesSJi\ent: 
The .e.f.fluent denaity is less than the surrounding aJnbient water 
density al:. the disCha:rge l.aveJ.. 
:I'h<;>:refore, the effluent :Ls POSITIVELY BUOYANT and will tend to rlor.o towax-ds 
tt,e surface, 

Nea-e--fleld instability behavior: 
Th,i disc:harge flow will a:itperie11ce inst,:,JJillties 11il:h -full vertical mixing 
in the near-field. 
Thei:a may be bentbic impact of high pollutant coucentrations. 

FM-FIELD .MIXING .SUMMARY: 
Plume is verticaLly ful1-y :mixed WITHr~ NBM-FrBLD (or a fraction thereof), 
but :RE-STJ:lA'l'IFIES LATER. 
Plume hecomes -ver:tically :fully 111iKe(i_ agai1:1 at 71, 60 m do1-m.stream. 

l'Ll!ME SANK CONTACT SI.JMHM\Y: 
ll'll,IIO.l;L in unbol.lhded section contacts nearest bank at D. 77 m downstream.. 

\JNSTEl!D'i TillAL ASSESSMENT: 
Because of the unsteadiness o.f the ambient cur.r:eot d13-ring the tidal 
reversal, CORMIX predictions have bean TERMINATED at: 

X = J.20.::11: ll\ 

y = -0.02 m 
z=O.tom. 

For this condition AFTER 'l'IIDU. REVERSAL, mixed water frolD the previous 
half-cycle becomes re-entrained into 'the near field of the dischar,ge, 
increasing pollutant concentrations compared to steady-state predictions. 
A pool of mixed wator foxmed .it slack tide wil.l be advected downstream 
in thia phaae. 

••••·•d,.l-.1--J-•••J.,.-l<.i¼*.O**H·• 'l'OXIC DILUTION ZONE: SUHMARY ,1+H·H•***"'**•,U·•,u-,H,¼.I-¼* 

No ?DZ was spep.i.f:Led for thia simulation. 
"'•••-.1.¼¼¼;1,,1-,,,1--,••• .._,.•,... .1.;1, REGOLATOR'i MIKING ZONE SUMMMt'i ..*•*•***•"'••••••••,..,.,..... 
The plume conditions at the bollOdary of the specified BHZ are -,s follows: 

Pol.lutant concentration c = 6'.31398¾ ppb 
Corresponding d{J.ution s .,. 16.6 · 
Plume l.ocation: 20.57 mM O 

(centerline coordinates) y"' -0.02 m 
:z. "' o. 40 J11 

Pl.ume dimensions: half---w1-dth lbhJ = 1.10 711 
thi.clrness (bv) = 0. 21 ID 

Cumulative t.,:avel time: 136.0020 sec. 

Noto: 
Pluma concentration c and dilution s vaJ.u.es are reported ba5ed on p.tediction 
file v11luea - assuming linear interpol.atiol:l between predicted point11 just 
bef"o:ce and just after the RM& bound.1-ry has been detected• 

.l'lea11e ensure a sm&.11. step l'!i.:e is used in the prediction file to account 
:for tbis line11r interpol&,ti.on. Step size can .be. controlled by increasillg 
!reduces the prediction step size) or decreasing- {increases the preilction 
step size} the - output Steps per Nodule - in CORMlX input. 

,._,._,._,..,...............,. .. ,. .... ,. FINAL DESIGl'I" Jl.WIC~ i'\ND cmHEN'I'S t•*•••......"*""..""r*...... ,.,. 

ltEMillDER: The user ll'lust take note that IIXDROJ>YNllHIC MODELING by any known 
tect,nique is NOT AN EXACT SCIENCE, 

EJCtensive compari.son with :field and lahoratox-y data bas shown that the 
COlllUX predictions on dil.utlons- and concentrotions {with asaodatecl 
plwne geoJ11etrie.s) are rel.iab1e for the majox-ity of cases and ai:e accurate 
to within obout +-50% (stavdard deviation), 

As a :furtb.er sa"feguard, CORNIX wil1 not gi-ve p.tedictions ~heneve.t it judges 
thli d°"'sign con:Ci']Ort1.Uon as- highly COlllpl.ex and uncertain fo.t prediction, 

https://COlllpl.ex
https://furtb.er
https://interpol&,ti.on
https://vaJ.u.es


----------------------------------------

COP,MIXl PREDICTION FILE: 
111111111111111111111111.11111111111111111111111111111111111111111111111111n11111111111.111;1.1111 

coRMIX MIXING ZONE EXPEnT SXSTEH 
Subsystem CORMIX1: Single Port Discharges 

CORMIX Version 11. 0G 
HYDROl Version 11.0.0,0 Api:il 2018 

CASE DESCRIPTION 
Site name/label: Pha.rmacia 
Design c;_ase: Phannacia CJ!RONIC 
F:{LE NAME: P: \CORMIX FILES\E'harIIU1ciaCHRONICFinul, pre( 
Time stmnp1 OS/25/2018--09:47: 27 

EWIRONHEN'.1' P~'f&RS (metric unit.sJ 
trnboundecl section 
IIA 0.40 llD 0,40 
Tidal Simulation at TIME .. 1. 000 h 
PERio»-, 12.. 70 h trArpllx "" 0.380 dUa/dt= 0.210 lm/lil)/h 
UA 0, 210 F 0.0 ◄ 3 lJSTAR =0.1534E-01 
UN 0,447 UWSTAR"0.-4.7HII:-03 
Uniform density environment 
STRCND.. 1J .RHOl!H ~ 9.99.1960 

DISCl111RGE PAMMET.ERS !metric: unitsl 
Above Surface Diach,u:ge: 
Re-computed di11charge conditions et entry point at water sui:face. 
l!ANK .,. RIGli'l' DISTB = 0, 02 
DO 0.073 AO 0,004 HO 0. 40 suso - o.oo 
THETA= 0.00 SIGMA."' 90.00 
UO 1.10:l QO 0.005 =0.4669E-02 

RHOO = 997.SHO DlUIOO =O.l655E+01 GPO ...Q.1624£-01 

CO =0. lOOOE-tO:l CUN1TS., ppb 
. IPOLI. = 1 KS =0.0000E-+00 KO ..o.OOOOE-tOO 

FLUX VARIABLES {mettle units) 
QO =0.4669E-02 MO --0.5141:1:E-02 JO ...o. 7583£-04 SIGNJO= i.o 
Assoc!ated length .scales (mete:r:t:J 
LQ 0.07 LM 2.21 Im 0.34 Lb o. 01 

Lmp . 9999.9,00 Lbp - .9!1'999.00 

Tidal: 0.0767 h Lu 4.452 Lmin - 0,171 

Tidal Cutoffs {ml: lmaK 293 • .904 Kmall 120.321 ,... . 60.104 

HOH-DIHENSJ:OWU. PJ\MHETERS 
FRO 31,93 R 5.25 

FLOW CI.AGSI!i'IC!!.TION 
lllll.llllllllllll111lllllllllllllll1111111 
1 · Flow class ICOJIMIXll IPV4 1 
1 Applicable laye.t depth HS= 0.40 1 
111111111111111111111111111111111111111111 

MIKING ZONR / TOXIC' DILUTION / REGION OF INTER"EST PAR11MBTER9 

CO =0.1000E+03 CIJtfl'I'S-- pph 
NTOX . 0 .NSTD " REGMZ = i 
REGSPC= l XREG 28.58 WREG 0.00 l"lR£G = o.oo 

xrn, - 1000.00 XllAK 1000.00 

X-Y-Z COORDINATE'.: SYSTEM: 
ORIGIN is located at the bottOlll a11d below the center of the port: 

0.02 m from tho RIGUT bank/1.)10:,:e. 
X-a1eis points downstream, Y-11.Kis point:1> to left, Z-axis points upw1n:d. 

NSTEP .. 20 di.splay intervals per modu.le 

BEGIN HODlOl: DISCHARGE MODW.l: 

X y S C B Uc "' 0,00 0.00 0.40' 1. 0 0.1DOE-t03 0,04 1.103 .OOOOOE+OO 

ENO OF MODlOl: WSCHARGE MODULE 

BEGIN OORJET (MOD110): JET/J?IAIMB: NE11R-FIBLD MIXING REGION 

Jet-like rnotion in weak crossflow. 
UNSTABLE NEAR-F.IKLD: Jet/plwne Will .mix over ful1 4yer depth. 
Following MDD133 will includ~ reci.i::cu.lation into j':'t region. 

Zone of" flow establ.ishment: TIJETAB,. -81-.68 SIGMAE= 57.0!1 

LI: 0.14 XE 0.01 YE 0.02 ZE 0.26 

Pro.file definitions: 
B ~ Gaussia11 1/e (37!!:l half-width, nonna1 to trajectory 
s ~ hydrodynlllllic centerline dilution 
c ~ centerline co11centrat.ion (includes reaction effects, if anyJ 

Uc - toca..l centerline excess velocity (above BJPl;,;l.ent) 
TT = Cumulative travel time 

https://9!1'999.00


•• •• 

X y s C D Uc 

o. 00 o. 40 , OOOOOE+OO0.00 ' 1.0 0.100E+03 o. 04 1.103 " 
0.01 0.02 0,26 1.0 0,l00E-+03 o. 04 1.103 .64.1'33E-03 

0,01 0.02 0. 25 1,0 0,100E+03 0.04 l,103 .65731E.-02 

0,01 0.02 0.24 1.0 0.1001::+0J o. 04 1.103 .13371E.-01 

0,01 0,02 D. 23 1.0 0.100E+03 0.04 1.103 , 2035111~-0l 

0.01 0,02 0.22 1.0 O.lOOE+ol 0.04 1,103 • 27661E-01 
0.01 0,02 D.21 ,_. 0.lO0E+0J 0.04 1,103 ,351.6':IE-01 

0.01 0.03 □ .20 1-0 0. 985Ef02 0.04 1.103 , 429UE-01 

0.01 0,03 0.19 1.0 0.955£+02 0.05 1.103 .50917.E-01 
0,02 o.oJ 0.18 u 0.92SIHD2 o.os 1.103 ,59179E-01 
0, 02 0,03 0.17 1,1 O.B97E.+02 o.os 1.103 , 6"1707E-01 
0,02 0.03 O,l.6 1.1 O.B70E+02 a.as 1.065 • 76509E-01 

0,02 0.03 0,15 L2 0.8~3E+02 0.05 1.027 .B5592E-O.l 

0.03 0,03 0.14 1.2 0, 818E-t02 0,05 0.990 .94964E-01 

0.03 a.OJ 0.13 1.3 o. 793B+02 o.os OT955 .104:63E+OO 

0.03 0.03 0.12 l.J o. 769E+02 0.06 0.920 .U461E+00 

0. 03 0.04 0.11 La 0. 745E+02 0.06 0.086 .12490E+-OO 

o. 04. 0.04 0.10 '-' 0.723E+02 0.06 O.QS3 .1J!i51E+OO 

o.o, 0.04 0.09 '-' a. 70lE+02 0.06 0.822 .U645E+OO 

0.04 0. 04 0.08 LS 0. 679E+02 0.06 0.191 ,H,773E+OO 

o.os 0.04 0,07 LS 0. 659E+02 O.OIS" 0, 76L , 1693'/E.T00 

0.05 0,04 0.07 ,., o. 63(11:':-l-02 ' 0.06 o. 732 .18.136E+OO 

CUlllUlative travel time ,. 0,1014 680 I 0,00 hr,;) 

END OF CORJET (MOD110} : u&TIPLIDIE NEAR-FIELD MIXING IlEGION 

BEGIN M0D133: LAYER BOUNDARY IMPINGEMElfl"/FULL VKRT;rCAL MIXING 

Control volume inflow; 
X y s C TT• 

o.os 0.04 0,07' 1.6 0. 641E+02 0.06 .181368+00 

Pxoflle definitioM: 
Bl/ ,. ·layer depth 1vert:.ic11lly ntlx.edJ 
BH .. top-bat bal.f-wldth, in ho.ri-:zontal pl~me noII!IH.l to t.J::ajectory 
zu ~ upper pl.Inoa boundary (Z-coordinate) 
ZL = lowe.r: plume boundary (2:-coorcU..ne:te) 
s = hydrodynamic average lbullcl cU.luUon 
c = average {bulk) concentxation (includes reaction effects, i:f any) 
'tT ~ Clllll.ulati,ve tr&\l"el tilne 

X s C SL TT 

-0.01 0.40 0,400.-1.0' ' 1.6 o. 637E+-02 o.oo 0.00 '" 0.40 .18136E+OO 

0,03 0.10 0.40 1.6 0.637&+02 o. 4.0 0.02 o. 40 0.00 .l.8136E+OO 

o.os 0.10 0.40 1. 6 o, 633E+02 0.40 0.03 O • .fO 0.00 .3l21.3E+OO 

0,13 0.10 0.40 1. 6 o. 606E+02 0.40 0.03 0.40 0,00 .53164.E+OO 

0.17 0.10 0.40 1.8 o.560E+02 0.•10 0.04 0.40 0,00 •75115E+OO 

0.22 0.1.0 0,40 1.9 0.531E+02 0.40 0,04 o. 40 0,00 .97066E+OO 

0,26 0.10 0,40 2.0 0. 502E+02 0.40 o.os 0.40 o.oo .11902E+Ol 

0,31 0,10 0.40 2.1 0. 481E+02 o. 4.0 o.os 0.40 o.oo .HD97.E-t-01 

0.36 O,'.l.O 0.40 2.1 0.469E+02 o.4o □• 06 0.4.0 0.00 ,l6292E+Ol 

0.40 o.io 0.40 2-2 0.462£+02 o.4o 0.06 0.4.0 0.00 .18487B-t0l 

o. 45 0.10 0, 40 2.2 0. 457E+02 0.40 0.06 0.40 0.00 ,20682.E+Ol 

Cumulative travel ti111e .., 2,0682 >.eC I 0.00 hrs) 

END OF MODl..33: LAYS[l DOUNPllRY l.MPINGEMERT/FULL VERTICAL MIKING 

*"' End of NK11R.-FIELD ltEG!ON (NF.I\) .. 
BEGIN MOD141: BUOYANT AMBIEJrr Sl'RRADING 

Profile defin:itions: 
BV "' top-hat thickness, measured vertically 
BH .. top-hat bal.f-width, llllc!Bstrred horizon.tally in Y-di:cection 
ZU =- upper plume boundary (Z-coordinate) 
ZL "" lower pl.ume boundary IZ-coordh:111.te) 
s = hydrodynamic average (bulk) dil.ut:ion 

C = average (bulk) concentration [incl.udes reaction effects, i:f any) 

'J'T = cwnulative travel time 

PlUine stage 1 {not bank 11ttachedJ: 

X y s C BV BH SL 
0,4.0 '° • 20602&+010,45 0,10 o.to' 2.2 0.4.571H02 0. 06 0.40 o.oo " 

0.46 0,10 0.40 2.2 0.4.528+02 0.30 o. 06 0.40 0,01 .21447E+Ol 

0.40 0,10 0,IO 2.2 0.447E+02 0.37 0.01 o. 40 0.03 ,22212E+Ol 

0.50 0.10 0,4.0 2-3 0. 443E+02 0.36 0.07 o.o1.o 0.04 .22917&+01 

0.51 0.10 0,40 2.3 0.430E+02 0.35 o. 07 o.rn 0.05 ,23742£,1-01 

0.53 0,10 0.40 2.3 0.435E+02 0.3!1. o. oe 0.40 0.06 .24507E+Ol 

o.ss 0,10 0.40 2.3 0.431£+02 0.33 0.08 0.40 0.06 .25272E+Ol 

0.56 0.10 0,40 2.3 0.4.27E+02 0.32 o.oe 0.40 0.07 • 26037.E+Ol 

0, Se 0.10 0,-4.0 2.4 0.42-UH02 0.32 0.00 0.40 o.oe .26802E+Ol 

o.59 0.1.0 0.40 2-4 0.421E+02 D.31 0,09 0.40 0.09 .27567&+01 ,_,0.61 0.10 0.40 o. 418£+02 0.30 0.09 0.40 o. 09 .28331E+Ol 

0.10 0.40 2.4 0.41SE+02 0.30 0.09 0.40 0.10 .29096E+Ol'·" 0.10 0.40 ,., O,U3E+02 0.29 0.09 0.40 0.10 , 29061.E+Ol0.6"!1. 
0.66 0.10 o.rn 2.1 0.4.lOll:-1-02 0.29 0.10 o. 40 0,11 .30626:E+ol 

0. 67 0.10 0,40 '·' 0. ,J08E+02 0,26 0, 10 o. 40 0,12 .31391E+Ol. 

https://IZ-coordh:111.te


0.69 0.10 
0.71 0.10 
0.72 0.10 
o. 74 0.10 
0.75 0.10 
a. 77 0.10 

CWnulative travel time 

0.40 
o. 40 
D.40 
o. 40 
0.40 
o. 40 
., 

2,5 0. 4058+02 
2.5 0.403E+02 
2.5 0. 401E+02 
2.5 0.399E+02 
2.5 !),397E+02, 
2,5 0.395E+fl2 

3.5981 seo 

o. 28 0.10 0.40 
0,27 0.10 o. 40 
□, 27 0.10 0. 40 
o. 26 0.11 0.40 
0,26 _0.11 0. 40 
0,26 0, 11 0. 40 
( 0.00 hrs! 

I'lume is ATTACHED to RIGHT bnnk/sbore, 
Pl11me width is now detemdned from RIGH1' bank/sho:re. 

Pl.ume Stage (bank attached): 
X y z 

0.77 -0.02 0,40 
1..81 -0.02 0.40 
2.91 -0T02 0.40 

4.07 -0.02 o.40 
5.16 -0.02 0.40 
6,26 -0.02 0.40 
7.36 -0.02 o. 40 
8.46 -0.02 0.40 
9.56 -0.02 0,4.0 

10. 66 -0. 02 0. 40 
11.75 -0.02 0.(0 
12,85 -0.02 o. 40 
13.95 -0.02 0.40 
J.5.05 -0.02 0.40 
16.15 -0.02 0.40 
17.25 -0.02 0.40 
18,35 -o. 02 0.4.0 
l.9.44 -0.02 0.4.0 
20.54 -0.02 0.4.0 
21.64 -0.02 0.40 
22.74 -0.02 0.4.0 

Crnn.ulative traval ti111e '" 

END OF HOD141 ! aUOYIIN'l' AKBIJ;:Wr 

C 

2.5' 0,395E+02 

'·' 0,350Et02 
3,1 0,322E-t02 

'·' 0,298Ei-02 

.., '·' 
,., 0.276E+02 

0,254JH02 ,.a 0.2)3»!-02 
0.214.8+02 

5,1 O.:l.95E+02 
5,6 0,1"18Et02 
6.2 0.162Et02 
6,0 O.U7E-f02 
7,5 0.134Et02 

'·' 0.122E+02 
9,0 0.112E+02 
9,0 0.1028+02 

l.0. 7 0.934E+01 
11.., o. 0578+01 
12.7 0. 788:IHOl 
13.0 0,725E-t01 
14.9 0. 669E+Ol 

108.211"7 ••c 
SPREAD:rNG 

BV DU '" o.26 0,22 0.40 
0.18 0.35 0, 'iO 
0.-1,6 0.46 0,40 
0.J.4 0.55 0.40 
0.13 O.G4 0, ,JO 
0,13 0.12 0.40 
0,13 0. 79 o. 4.0 
0,13 0.86 0.40 
0.13 0.93 0.40 
0.14 l..00 0.40 
0.14 1.06 0.40 
0.15 1.12 0.4.0 
0.16 1.10 0.40 
0.17 1.24 0.40 
0,18 1.29 0.40 
0.19 J..35 o. ~o 
0,20 1.40 0,40 
0 ,21 1.46 0.40 
0.22 ]..51 0,40 
0.24 1.56 D, 40 

o. 25 1.61 0.40 
( 0,03 h:tsl 

llEGlN MOD161: PASSIVE liMBl:EN'l' MIXING IN UNIFORM AMBIENT 

Ve:rt:;l.cal diffu8iV1tY (.lnitial value) ~ 0.122E-02 m"2/s 
Horizontal diffudvity (initial value) - 0.204.E-02 Jn"2/s 

P.1:ofile definitions: 
BV = Gaussian s.d.¼i;q.rt(pi/21 (~6lJ thiclt:ness, 

- or equal. to layer depth, i:f fully Jnixed 
BH .. Gaussian s.d,¼sq:r:tfpi/2) (46%) half.....,,idt:h, 

· measured ho:r:izontally in Y--di:rection 
ZU "' llpper plume boundary IZ-coo:rdlnate} 
ZL ., l.owe:r plume bo11ndary (Z...coordinate) 
B "' hydrodynamic canterl.ine dilutiori. 

measured vertio..:ally 

C .. center11ne concent.cation (includes reaction effects, if ony) 
TT "" C1m1uleltive t:rai1el ti.me 

PlUme stage 2 (bank attached}: 
X Y Z S 

22.14 -0.02 0.4.0 14,9 
H· JIEGOLATOR":i:" MIXING ZONE !IOONDAR'.t 

0,66
,u 

C 
9E+Ol 

BV 
D.25 

BH 
1. 6l 

zu 
0, 4.0 

0.12 .32156E401 
0.12 , 329211'!+01 
D.13 , 3J6Bfj£+01 
0.13 ,344.511:+0l 
O.H . 352161H01 
0.14 .35981~-!0l 

>L TT 
0.14 .35981£-lOl 
0.21 .882BOE-t01 
0.24 .14059R+02 
0.26 .1929DE+02 
0,26 .24521E-t02 
0.27 .2!H5"1js'-f-02 
o.;n .349828+02 
o.27 • 402131::+02 
0,26 .454.HE+OZ 
0.26 .5061dE+02 
0,25 .5590SE+02 
0. 24 .• 61136&+02 
0,2d .66366E+02 
0,23 •71597E+02 
0.22 , 7682BE+02 
0.21 , 82058E-t-02 
0,20 ,87289&+02 
0.19 .92S20E+02 
0,17 . 97750E+02 
0.16 ,l029BIH03 
0.15 ,10821E+D3 

ZI, TT 
0,15 .l0821E+03 

In this pi:edict:ion int:ei:val the plwne DOI-INSTR.EM! db;tance meets o:r: eicceedo 
the :r:egulato:i:y value= 28.58 N. 

This. is the extent o:f the RE:G~.Ll\TORY MIXING ZONE. 
Pl.Ultle interaots w.it:h BOTTOM. 

The passive di££us.i..on plume becomes VERTICALLY FULL-I MIXED within this 
prediction inte~a].. 

71.60 -0,02 0.f0 28.4. 0,352E+Ol· D.40 2,30 0.40 
120.32 -0,02 0,4.0 36.4 0.275E+01 0.4.0 3.06 0.40 

cumulative travel. tiltie = 572. 8084 sec 0,16 hrs.)' 
CORMIX: s.im.ulation ~as been. TEIIMIRATED at le.st: prediction inte:i:vaL 

Lbnit:ing time due to TIDAL REVERSAL as par honax} has been reached. 

END OF HOD161: "PASSIVE AMBIEN'l' MIXING ~ UlUF()RM ltMDIENT 

CORlUXl: Single Port Discharges End 0£ Prediction File 

0.00 ,34009E+o3 
0.00 .5728911:+03 

).1111lll111111111111111111lll1111U111111111llll.11lllllllllllllllllllllll1111111111111111111lll. 

https://DOI-INSTR.EM
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_____________ 

COIO!IX SESSION 11.EPORT: 
XKXXXltXICXICXXXXXXXXXXXXXKKXXXXXXX>UI.XXXXXKXXXXXXXXXXXXIOO!lO<XXX)OO{XXXXXXXXXXX 

CORMIX MIXING BONE EXPERT BYSTEM 
CORMIK Version 11, OG 

HYDI\~n:vai:llion-11.0.0.0 Apr.il,2018 
8IU! NAME/LABEL: Ph11rn11u::ia 

DESIGN CASE: Pharm11cia CHRONIC 
FILE NAME: P: \COil.MIX FUEs\PhannaclaCHRONICoffdasignUi'ina.l .prd 
Using sllbsystem CORMIXl: Singl.e Port Discharge:.: 
Start of session: 05/25/2010--10:37 :35 

SDMHARY OF 1llPO'.I' DATA: 

J\liBIBNT PARIIMBT.:RS: 
Ci:oss-section = unbounded 
Average depth HA = 0.58 m 
Depth at dl,scharge HD = 0.58 1ll 

Darcy-Weisbach friction factor r = 0.0376 
Calculated from Manning's n = 0.02 

tUnd velocity ow = 0.4.5 m/s 
TIDAL SIMULATJ:ON at tlllle Tsim .. l hours 

Insta.ntaneo\16 ambient velocity llA -.. 0.21 rn/s 
MaximWII tidel -velocity uaH1!X .. o.Je m/a 

Rate of tidal reversal d(JA/dt = 0.21 (n>/.s)/hour 
· Period of reversal 'I' .. 12.1000 hours 
Stratification Type S'l'RCND., (J 

SUrface density RUOAS = 1000. 72 kg/m"3 
Bottom density RlloAB . ., 1000.12 kg/m"3 

DISCHARGE PT<Jl11METERS: Single fort Discharge 
nearest: .bemk .. right 
D:1.sQII>ce to bank D1S1'B = Q,02 DI 

Port dbuneter DO ._. 0,073, Ill 
Port cross-eectiona.l area AO .. 0,00'12 m"2 
Discharge velocity DO "' 1.1(.l ,n/r; 
Diecharge flowrate QO .. 0.004669 10"'3/a 
Discharge ~01:t height 110 ... a.so m 
Vertical discharge angle THB'l'A .. -03 deg 
Horb..ontal discharge angle SIGMA "' !ID deg 
Discharge density Rl/00 .;- !19!1, !,070 kg/111."3 
o.;,nsity difference DRH0 "' 1.1.130 kg/m"'3 
Buoyant acceleration G>o = 0.010!1 n/s"2 
Discharge concentration co ..,, 100 ppb 
Surface heat eKchange coeff. .. = 0 m/s 
Coefficient of decay KD = o Is 

D!SCHARGE/ENVIRONMENT LENGTH SCALES: 
I.Q =0.07lll Lm D.34.m Lb = 0.01 m 
!.M = 2.69 m Lin' = 99999 m - Lb' = 99999 m 

UNSTEADY TIDAL SCALES; 
Tu = 0, 0767 hours Lu ~ 4..4.5 m Imbi= 0,17 ID 

HON-DIMENSIQNJIJ. PARl!.MK'l'&RS: 
Port densimetric Froude nmnber FRO = 38.97 
'lfeJ.oc.lty ratio R = 5.25 

MIXING ZONE / TOXIC DILUTION ZONE / AREA. OF INTEREST PARAMETERS: 
Toldq discharge = no 
!'later quality standard speci.fied = no 
Ragula.to:i:y l!lixing- iione = yes 
Regulatory mixing zone spec:1.fhiat:ion = distance 
Requlntory JIU.Ming 2011e vplue .. 2B.58 m {Pl-"2 if areal 
llegion of :1.nt:erest "' 1000 m 

••,U·•,1-11-,-••,,......1'****•1'f.-•it............***U·T*lrT**f-*i-******************•"••,__._ • .,_.,.,.._.. 
Jl:iD.RoDYNI\MIC CLASSU'lCATION: 

*----------·--------" 
I FLOW CLASS = IPV3 I .. 
Thia flow con.J:"1gu:i:at:lon (lpplies to a laye:i: correi;ponding to the fu11 water 
depth at the dillcharge aito. 
Applic:eblo layer depth = water depth ., 0.58 111 

.... ,. **...................*...***¼"***"*"* .....,.....,u..................................,.....................¼.....¼ ...,.... ,,.,...... 

Mrx:DIG .ZONE EVALlJATJ:ON lhydrodynlllQic IJlld ragulatoxy S\llPlllary): 

X-Y-:Z Coordim1te i;y.stem: 
Origin is located at the BOTTOM below tha port/diffuser center: 

0.02 m £rom the right bank/shore. 
Nwnber o.f disp1ay steps NSTEP = 20 per module, 

NEI\R-F.IEJ.D REGION (NFR) CONDITIONS : 
lfote; The Nl!'R iEI the zone of strong initial Jnixihg. :rt has no regulatoxy 

1.mplicatioii.. nowever, this infonnation may be useful for the di1>ch1u:ge 
da1;,ignar because tho mixing in l:he NFR :i,; 1.umally sensitive to the 
di,;chorge design conditions. 
Pal.l.utant concentration at N.l!'R edge c = 21.1576 ppb 
Dilution .it edge of 1ill"R s .,,. 4.. 6 
HFR Location: X.,,. 0.35 m 

<centez:-line coordinates) y=0.07w 
z "' om 



NFR plU!lle d:inensions: half-width fbh) = 0.23 111 
thic"'1ess fbv) = 0.23 lll 

Cwnulatlve traveJ. time; 1.4141 sec. 

Buoy,mcy assessment: 
The effluent: density is lase than the surroundJ.ng ambient water 
densit:y at the discharge level. 
Therefore, the e:ff1uent ill l'OSITIW.J.Y BUOYl!NT and will tend to rise towards 
the surface. 

F~-FIELD MIXING SUMMARY: 
.P1ume becameq verticall.y ftrl.l_y mixed at 6L 96 m downstreBIII. 

l'Ll.lME BANK CONTACT SOMMARY: 
P1Uil\e in unbounded sect:l.on cont.acts nearest bank at 0.35 JD doHnstream. 

UNSTE71DY TIDAL ASSESSMENT: 
Because of the unsteadiness of the ambient current. during the tidal. 
reversal, CORMIX predictions have been Ti>RMlNA.'1",1!!D at; 

X "' 120,32 111 
y .. -0.02 RI 
z .. 0 JD. 

ll'o:t: this condition AF'rER TIDAL REVERSAL, ini.xed water from the previoU!'l 
half-cycle becomes re-entrained into the naar .field of the dischBr<Je, 
increasing pollutant concent.ratioqs compared to steady-state predictions. 
A pool of mixed water formed at slack tide .,.u1 be advect.ed dol-Jnstreain 
in this phase. 

*•*"""'*-'*..****,.... *•"'•***•., TOXIC DlL1.11'IOM ZONE SUMM1\llY *1.*•**-<**"'**,,.••.0-5 *"'¼¼*** 
No TDZ was specified for tbi..5 simulation. 
,._...,.••.,.,.,,.,...,..*,.........*..,•*** REGULATORY MIXING ZONE SUMMIUlY "*""-•*•****•*-.1--*•******* 
The plllllle condition:11 at the bolll:Idar_v 0£ the spec:lfied P.MZ are afl follows: 

Pollutant concentration c =- fi. 80lS65 ppb 
Cor.cespOllding dilution s .. 17.B 
E'1'1llle location: 11=2B.571D 

(centerline coordinates) y = -0,02 bl 

Plume dimension&: half-width (bhJ = 1.39 111 
thicialess {bv) = 0. 34 :m 

ClllD.ulBtive trervel t:IJne: 135.7998 sec. 

Note: 
Pl.ll!lle concentration c and dilut..lon s values are reported based on prediction 
1:i1e values - as.suming linear interpolati.OB between predict.ed points just 
be:fon, and just rlter the RMZ hound;u;y h.i.i. been detected. 

Please ensure a small step size is used in the prediction file to accoont 
for this l.btear interpolation • .Step .6i2e can be controlled by increasing 
(reduces the _prediction step size) or dec,:easing (increa.ses the prediction 
11tep size) tha - output steps ptl Module - in COIUfiX input. 

••""""-*"•-*..•*"'**•-¼•¼ F~NAL DESIGN ADV!C£ MD ca-lMENTS ***.,****•¼*~*****~""**'° 
llEHINDER: The user must take; note that H:iD.RODYNAM.IC HODELilfG by any known 

teohoigue 1-s MOT .AN EXAC'r SCIENCE. 
EKtensive comparison with field and 1abo.catory data has shown that l:he 

CORMIX predictions on dilutions and concentrationa (with 11.ssooiated 
p.ll.lllle geo111etdesl are reliable for the majority of cases and a.re acourate 
to within about -t-50\ fstand5J:d deviation) . 

As a futther .aafegm1rd, COIUilX will not give predictions whenever it judges 
the design configUration as highly complex: and tmcertain for prediction. 

https://H:iD.RODYNAM.IC
https://predict.ed
https://interpolati.OB
https://advect.ed
https://sect:l.on
https://surroundJ.ng


CORMIKl PRE:DICTION FILE; 
11111111111111ll1111lllJ.lll1111lllllllllllllJ.1111111J.11111111U11111111111111111lll,11lll.1111111 

COIIMIK MIKING ZONB BXl:'ER'l' SYSTEM 
Subsy.stem CORMIXl: Single Port Discll.-z9es 

COIIMIX Verdon l.l. OG 
H'tDR01 Version 11.0,0.0 April 2010 

CASE DESCRIP'l'IOlf 
Site name/label: PhaD11.acla 
Design c;;i.se: eha:r:macia CHRONIC 
FILE NAME; P:\CORMIX' FILES\1'hannaciaCHRONICoffdesignlJi'in11l.p.rd 
Time stamp: 05/25/2010-10 !31 l35 

ENVIRONMENT PllRM-!E'l'ERS {Dletr1-c units) 
Unbounded sect.1011 
}JA. 0.50 }ID 0.58 
Tidal Simu1a.tion at TIME= 1.000 h 
PJ;:JIIOD"' 12,70 h UAmel<,,. 0.300 dUa/dt= 0.210 (m/s.J/h 
UA 0,210 F 0.030 IJS'l'AR =0.lHOE-01 
llW 0.447 UWS'l'AR~0.~719E-03 
U'n1-fort11 density envit:Oll.bl.Bnt 
STRCND= D RHOAM.,. 1000. 7200 

DISCJil!RGE 1'1\RAHETEIIS !w.etzic units) 
Above Surface Discharge; 
Re-conputecl discm,.l:ge conditions at entzy point at water .surface. 
BANK = RIGHT DJ;S'.l'B = 0. 02 
00 0,013 AO 0.004 HO 0.50 SUBO "' 0,00 
TIIBT!l = 0,00 SIGMA"" 90,00 
UO 1.103 QO 0.005 =0.4669E-02 
.lU:100 .. 999,6070 DRIIOO ..o,lll3E+Ol GPO =0.1091E-01 
CO -=0.1000E+03 GUNI'l'S= ppb 
IPOLL = 1 KS =0,0000E+DO KO "'0,0000E+OO 

FLUX VARIABLES (nleb:ic unitsJ 
QO =0.4.669E;-02 MO =0.5U8E-02 JO =0,5092£--04 SIGNJO"' 1.0 

Aseociatecl 1ength scales {mete:rs) 
I.Q 0.07 LM 2.69 Lill 0.34 Lb 0.01 

Inp "' 99999, 00 Lbp 99999.00 

Tidal.: Tu 0.0767 h Lu 4,452 min 0.171 

Tidal cuto:Efs (m) : J.max 293.904 xmax 120.321 ymax 60.104 

HON-DlMENSIONAL PAID\METEBS 
mo 38.97 a s.2s 

FLOfl Cr,J'i.SSIFICA'l'ION 
111111111111111111111111111111111111111111 
l. FJ.0\1 class (COMfIXll IPV3 1 
1 .Applicabl.e laye:i, depth HS .. 0.50 1 
·11illllll111U.1111111J.11111Ullll1111ll111 

MIXING ZONE / 't'OXJ:C DILUTION / REGION OF INTEREST PARAMETERS 
CO -,Q,1D00E+03 CUNITS= ppb 
NTOX. .. 0 
HS'fD ., 0 

REGMZ = l 
Il.EGSPO= 1 XREG 20.58 WREG 0.00 AREG 0,00 

XIHT "' 1000.00 KHAX 1000.00 

1t-Y-Z COOJ\DINII.TE SY:ITEM; 
QR:[GIN" is located at the bottom and below the center of the. port: 

0.02 DI f:i,om the RIGHT bank/shore. 
X-axi& points dinmsti:eam, Y-axis points to left, Z-axis points U_pWarcl, 

NSTEP = 20 displ11y .inte.r:vals per ll'l0d1;!'.l;e 

BEGIN MOD101: DISCHARGE HOOUliE 

X z 8 C B Uc- 'l'T 

0. 00 o.oo' 0.50 1,0 0,100E+03 0.04 1.103 .OOOOOE+DO 

END or MOD101: DISCJWI.GK MODULE 

BEGIN COR,JET CMDDllOJ: .»:T!PLUME NEAR-FIBLll MIXING REGION 

Zone of flow estab1isbnent: THETAE-- -01. 68 SIGHflE,-, 57.09 

LB O.l.4 XE 0.01 'i.E 0.02 zg 0.44 

Prt:1.file definitions: 
B = Ge.uss.ian 1/a (37\J hall-width, nonit!ll tc, t.J:aject:ory 
5 = hydrodynamic centerline dilution 
C = centflrJ.ine concent.r:at:ion (includes reaction effects, i:f an.Yl 

t1c = r.ocal centerline excess velocity _(above ambient) 
:rT - Crudulative trave1 time 

X z $ C B uC 'l'T 

0. DO !),00 l..D 0.100E+03 0.04 1.103 .oooooc+oo' O.!iB 

https://DISCJWI.GK
https://COOJ\DINII.TE
https://99999.00
https://FILES\1'hannaciaCHRONICoffdesignlJi'in11l.p.rd


•• 

□ .01 0.02 0, 44 '·" 0.1□ 0E+03 0.04 1.103 .12534.E-02 

0.01 0.02 0,42 LO 0.100E+03 0.04 1.103 • l2!108E-01 

0.01 0.02 0.40 '-" 0.100E+03 0.04 l.103 .26671E-01 

0.01 0.02 0.38 '-" 0 . .991E+02 0.0-4. 1.103 , 41327.E-01 

0.02 0,03 o.36 ,., 0. 933E+02 0.05 l.103 , 56920.E-Ol 

0.02 0.03 0.35 1,1 O.B79E+02 0.05 1.080 • 734!17E-01 

0,02 0.03 0.33 ,., O. B28E+02 0,05 1.007 .9111□E-01 

0, 03 0.03 0.31 1.3 0. 780&+02 o.os , 0.938 .10982E+OO 

o. 04 o. □4 0.29 1., 0. 73SE+02 0, Of> 0,872 .12967E+OO 

0.04 0.0--1 0.27 '-' 0.692£+02 0,0fi 0.811 .15074£+00 
0,05 0.04 0,26 1,5 0,652E+02 0.06 0.753 .17310E+OO 

o.o, 0.04 0.24 1,6 0,615E+02 0.07 0,698 .19679E+OO 

0.01 0.04 0,22 1.1 0,579.Ei-02 0.01 □ ,6n .22189ETOO 

0.08 0 .os 0.20 ,., 0.546£+02 o. 07 0.599 ,248ol61HOO 

0.09 o,05 0.19 l.' O. 515E+02 o. 08 0,554 ,27656E+OO 

0.10 0.05 0,17 ,., 0.486E+ll2 0. 08 0.512 .30623E--1-00 

0.11 0.05 0.16 2.2 0.459E+ll2 0. □8 0.473 ,33751E+OO 

0.12 0.05 0.14 '·' o. 434E+02 0.09 0.438 ,37044.E+OO 

0.13 0.06 ,., 0.'110E+02 0.0!1 0.405 . 405031!:+00 

o.u o. □6 "O "·" .l.1 ,.. 0.389B+02 0.09 0.375 ,-4U29E+OO 

0.16 0.06 0.10 2.7 0.369E+02 0.10 0.347 . 4?5122E+OO 

eumulative travel tima .. 0,4192 Bee I o.oo lu,s) 

END OL' CORJET {MOD110) : JH'l'/PLtlME NEAR-FIELD MIXING .REGION 

B&G'Itf ~OD131; LAYER BOUNDARY/TERMINAL I.1!.Y.Eit APPROACH 

C011tr01 volume inf'lDlf; 
X s C B• , 

0.06 0.10 .47922E+OO0.16 0.10 ,. 7 0,311E+02 " 
Profile definitiooa: 

BV .. top-ho1t thickness, measured vertically 
Bf! = top-hat half-width, :measured horizontally iP Y-a!JcectiQ1l 
ZO = upper plume boundai:y IZ-cooi:dinateJ 
ZL = l.owei: pllllW!! boundary (Z-coordinate) 
s = hydrodynamic average {bul.KJ d.ilutiori 

C = BVerage (bulk) concentrat;lon 11.llctudes re<1-ction ef.fectfl, if -an_yJ 

TT "" CUmulative travel '""' 
X y , s C BR ,."" 0.00 ,, 7 o.oo 0.000,06 0. 05 0, 369E--1-02 o.oo o.oo '" • "7922E+OO " 

0.09 0.06 0.00 ,. 7 O.J'10E+02 0.14 0.07 0,14 o.oo • "7922E+OO 

0,12 0.06 o.oo 2.1 0.370!:+02 0.17 0.10 0.1'7 o.oo .47922E+OO 

0,15 0.06 o.oo 2.7 0,370E+02 0.19 0.19 o.oo .47922E+00"·'-' 
0.18 0.06 0.00 2.0 0,359E+02 0.20 0,14 0.20 0.00 .57-481E+OO 

0.21 0,06 0,00 3.1 0.319ET02 0,21 0.16 0.21 o.oo . 71469.E+OO 

0.24 0.06 0, 00 J. 6 0.211E+02 0.22 · 0.10 0.22 o.oo .854.6t1E+OO 

0.27 o. 07 o.oo ~-0 0.240£+02 0.22 0.19 0,22 o.oo .99-446£+-00 

0.30 0,07 0.00 4.3 0.231E+02 0.22 0.20 0.22 0,00 .Jl343E--i-01 

0.32 o. 07 0.00 4.5 0.223&+02 0.23 0.22 0.23 o. 00 , 127421!--i-01 

0.35 o. 07 0.00 4.6 0.21BE+02 0, 23 0.23 0.23 o.oo , 14l41E+Ol 

CUrnuliitl11e travel time ., 1..4141 sec ( 0.00 hrs) 

.END OF .MOD131: LAYER B0lnIDARl'/TERMIJJAL LAYER .APPI\MCH 

-u, End of HEAR-TI£LD AAGI0N (NF.RI H 

In thls design. case, the discharge is located CLOSE TO EANI</SJIORE, 
so.me lateral boundary interaction occurs at. end of the near-field. 

Thia may be related to a design case with a very LOI-I AMBIENT VELOCI'l''i. 
The dilution values in one or more of the preceding zones 111ay be too hi']b.. 

~refully evaluate result.s in near-field and check degree of interaction. 

Comdder locating outfell further away from bank or shore, 
In the next precli.c.tion. .module, the plume centerl.lll.l! wilL be ae.t 

ta follo* the ~k/,;hore. 

D'EGIN H0D141: BODY.Alff llMDIENT Sl'IIKADilfG 

l'l.ume is ATTAC:ff.ED to RIGHT bank/shore. 
1'lUl!le width is now deterro:ined fi:om RIGHT bank/shoi:e. 

P.rofile definitions: 
BV - top-hat thicknese, .IIJ.easu.ced vertlcfl..ll_y 
Ill ~ top-hat half-width, measured horiaontall_y in 'i-di.rection 
ZIJ = upper plume boundary Iz-coordinate] 
aJ. "' ;tower plWlle boundary {Z-cooi:dinate) 
s .= tlydrod_ynamic average !bulk) dilution 
C .,, average (bulk! concentration (j:nclude.s ;,:eaction effects, if an_y) 
TT = Cumulative travel time 

PI.ome 51:age 2 (bank attached) : 
X y , s C BV zu ZL TT 

0.35 -0.02 0,00 '·' 0.218&T02 0.33 0,31 0,33 o.oo .U.HlE+Ol 

1.12 -0.02 0,00 4.9 0.206E+02 0.29 0,38 0,29 0,00 .50002E+Ol 

1.09 -0.02 0,00 5.1 0.1.97E+02 0.26 o.u 0, 26 o.oo .87-463E+01 

2.66 -0.02 0.00 s.ro.109s+o2 0.24 o.so 0.24 0.00 .12412E+-02 

3.-43 -0.02 0.00 5.5 0.101E+02 0.23 0.56 0.23 o.oo .16079E+02 

https://ATTAC:ff.ED


CORMIX SESSION IlEPOll,T r 
XXXXXXXXKXKXXXKXXXXXXXXXKXXXXKKXXXXXXXXXXXXXKXXXXXXXXXXXXXXXlOOOOOCXXXXXXXXXXX 

CORMIX HIXIHG ZONE EXPERT SYSTEM 
CORMIX Version 11. OG 

Jll'DROl :Version-J.1. 0 • 0 • 0 A_p.dl, 2018 
SITE NAME/LABEL: Phannacia 

DRSlGH CASE: Phannpcria CHBOH:IC 

FILE NllME: P:\COllMIX FILES\Pha:anaciaCHROHICoffdesign2Fim1l,prd 
ltsing subsystem COP.MIX!: Si11gle Port Dischai:-ges 
Start of session: 05/25/20~8--10: 45:J.B 

SOMM7ulY OF INPOi' OJI.Tl\.: 

J\Ml3.1ENT l?AMME'l'ERS: 
Cross-section ,. unbounded 
Average depth HA .,, 0.67 m 
Depth at dischal;ge UD ... 0.67 111. 

Darcy----ffeisbach friction factor F "' 0.0358 
Calcu1ated from Manning 111 n = 0.02 

l'lhid 1Te1ocity uu ~ 0.45 m/s 
'l'ID,'rr, SillULATION at time Tsim ... 1 hours 

Instantaneous rut.bient velocity 0A = 0,21111/s 
lfaximuni tidal velocity UaMAK = 0,38 rn/s 

Rate of tidal reversal dUA/dt = 0, 21 (m/s} /hour 
Period of 1:ever.eal 'l' ..- 12,7000 holll:s 
Stratificati.on Type STRCND"' A 
Surface density RHOIIS .. 1000 kg/ro"3 
Bottom density IUIOAB = 1000.49 kg/1D"J 

DISCHARGE PAWIMETERS: Single Port Discharge 
Nearest bank = :right 
Distance t:o bank DISTB = 0 m 
l?ort diam,eter DO = 0,2042 h\_ 

Pm:t CI:oss-sectional area AO "' 0. 0329 10"2 
Discharga velocity UO = 0,.14 rn/s 
Discharge flow.rate QO = 0.004669 m"3/s 

Discharge po.ct heigb.t: HO = 0.-16 m 
Verticil.l dbcha.cge angle THE'l'A = 0 deg 
llorii::ontal dtechiu:ge angle SIGMA. "' 90 deg 
Diacha.rg"e denaity. RHOO = 99B.4.070 kg/11L"'3 
Density difference DEIHO = 1.9380 kg-/m"3 
Buoyant 6Cceleration GPO = O.DHI 11!,/s"2 

Discharg"e concentration CO = J.00 ppb 

Surface heat ex.change coaff, KS = 0 J!l/s 
coefficient of dei:ay Kil .. O la 

DISCHAll.GE/ENVIltOWIENi' L'BNG'l'lt SCALES: 
LQ = O.IS m Lm "' 0 • .12 m Lb~O,Olm 

IM = 0.45 m Lm.' = 99999 JD. Lb' - 99999 m 
IJNSTEADr TIDAL SCALl!S: 

Tu = 0.0546 hours I.u = 2.25 m LlliJ.n.. 0.48 J11 

MON-DIMENSIONAL PARAMETERS: 
Pod: densi111etric -Froude number l!'RO .. 2.35 
Velocity ratio R .. a.on 

MIXING ZONE / TOXIC DlLOTlON ZONE / AREA. 01!' INTKREST PAnN-fET&RS: 
Toxic discharge = :no 
Ws.ter quo1li.ty abmdard speed.fled .. no 
Regulato:i:y IDix.ing zone = yes 
Regulato:i:y mixing zone .specification = distance 
Iwgubto:t:y mirlng- zone value ._ 20 ,58 ro (lll."2 if areal 
!legion ,;,f interest .. 1000 m 

** **" i•H• ** *•*+***********¼¾¾¼*t,H·¾¼¼,>,>,>********** *** *** _,, ,.,.,u,,. *,U ,H,ll,l,*¼,>-1. ll¼*½* 

arDRODYN'AMIC CLASSIFICATION! 

I FLOH CLASS ~ IP1f4A1I I 

ThL: .flow configuration applies to a 1ayer correqponding to the full water 
depth at t:he discharge site. The ambient density stratification at 1:he 
disch11rge site is relatively weak and u.trl.l:nportant so the discharge. fl.ow 
penetrates to the surface and/or brealcs do1m the existing stratification 
through vigorous ntlxi:ng . 
.Applicable layer depth= 1-1ater depth ... 0.67 m 

-1."*****¼¼¼¼,0,1, .. t,¼t,*¼Y¼**¼¼¼•***¼¼¼..*¼,>,O,l,el,,o-*,l.*****"°l-,l¾.l.,>¼t,¼,>,1-¼*¼.. ,>,>!,>,>,> ..¼*..¼,H,¼ 

MIXING ZONE EVJILUltTION (hydrodynamic -and regulatory .sUmma.J:Y) : 

X-Y-Z: Coordinate sy.stem: 
Origin ia located at the BOTTOM below the po.rt/diffuser center: 

0 m ft<m the .1:l9ht bank/shore. 
Number of dieplay step:i:; »STKP = 20 per module. 

NRAR.-F.IELD REGION {NFR) CONDITIONS : 
Note: The Nl!'R is the zone o.f. strong initial mixing-. .It has no reglllatory 

implic:ation. However, this info.rn1B.tion .!Day ba useful for the dische.:i:9e 
designer because the mixing in the NFR ia m1ually sensitive to the 
discharge design conditions, 
E'ollUtant c,;,nceIJt:i:ation at NF.R edge c = 11.531600 p_pb 
Dilution <1t edge of NFR s = 8.7 

https://quo1li.ty
https://Stratificati.on


4.20 -0.02 o.oo s.e 0.173&+02 0.22 0.61 0.22 0.00 ,19745E+02 

4.97 -0.02 0.00 6.0 0,166&+02 0.21 0,66 0.21 o.oo .Z34llE+02. 

5.7-t -0.02 0.00 6,3 o·.159E+02 0,21 0. 71 0.21 0.00 .27077E-t02 

6.51 -0,02 0.00 6,6 0.152E+02 0.21 o. 75 0.21 0.00 .3o743Et02 

7. 28 -0, 02 0.00 6,.9 0,HSE+02 0.21 0, 80 0.21 0.00 .J4409E+D2 

8.05 -0.02 0.00 7,2 0.1'.lllE+D2 0.21 0,84 0,21 0.00 ,3007SE+02 

8.82 -0.02 0.00 7.6 0,132E+02 0.21 o.oo 0.21 o.oo .41741E-t02 

9.59 -0.02 0, OD 11.0 0,125E+02 0.21 0.92 0.21 a.oo .45407£+02 

10,36 -0.02 o. 00 8.4 0,11.9E+02 0.21 0 • .97 0.21 o.oo .4!;1074E+02 _ 

11.13 -0.02 o.oo B,11 0,113E+02 0.22 1.00 0,22 0.00 .527408+02 

11.90 -0 .02 o.oo .9.3 0,108B+02 0.22 1.04 0.22 o.oo .56ol.06E+02 

12.67 -0_02 0,00 9.8 0.102E+02 0. 23 1.08 0.23 a.no • D0072E+02 

13.44 -0.02 o.oo 10.3 0 • .968E+Ol ll.;!3 1.12 0.23 o.oo ,63736E+02 

H.21 -0.02 o.oo 10,9 O.!ll.9E+b1 0.24 1.16 0,24 0,00 .67404E+02 

H.98 -0. 02 o. 00 11.S 0.872E+01 0.2s 1.19 0,25 o.oo .71070E+02 

15.75 -0.02 0. 00 12,1 0.8:27R+01 0.25 1,23 0.25 o. 00 • 7-4?35E+D2 

CUDlulative travel time = 74.1363 "c I 0,02 hes) 

BUDYAN'l' AMBIENT $1?R81\DIN'tiEND OF MOOHH 

BEGIN MOD161; PASSIVE Afl!l!ENT MIXING .IN" UNI£0l\M AMBIEN'T 

Ve;rtical d1,ffusivity {initial· value) ~ D, 167£-02 m"2/s 
IIo:d.:ontal diffusivity {initial vaJ.uel = 0.197i-02 m""J./1,. 

P.cofile definiti.ons: 
JJV"' Saos.dan a,d,*sqrt(pi/21 {461;) thickness. Jlleasured vertically 

= oc eqtlal to layer depth., if .fully mixed 
BH = G!i.nssian s.d.*sqrtlpi/21 {4.615) half-lfidth, 

111easw:ed horizontc1Uy in Y-direction 
ZU = up_per plwne boundary {Z-coordinate) 
ZL = lower pl.wne .boUlldary IZ-coordinateJ 
s = .hydrodynamic centerl.ine dilution 
C = centerline concentration (include5 reaction ef:Cects, il any) 
TT = Cumulative travel time 

Pl.wna St1;1ge 2 jbank attached!: 
BH zrr SL U 

l'S,75 -0.02 D,00 12,1 0.827E+Ol 0.25 
X: 'I Z S C »V 

1.23 0.25 0.00 , 74731SE+D2 

-.1,-,.. RBGULl'.TOl\Y MIXING ZONE BOUNllllJLY ,._. 
In this predicl:ion interval the pllll!le 1>01fflSTREAtf distenoe meets or exceeds 
the regu.l.Dtory va,lu.e = 28.SB m. 
This is the extent of the REGULA'rORY NIKING ZONE, 
Plume interacts with SURFACE. 
The passive diffmd.Oll plume becomes VERTICALLY FULLY MIXBV within this 

prediction interval. 
64.96 -0,02 0.00 34.2 0.293E-t01 0.58 1.86 o.se 0.00 .30908E+OJ 

114_18 -o. 02 0.00 45.0 0.2Z2E+01 o.se 2.58 0.50 0.00 .5ol.3ol.3E+OJ 

120.32 -0.02 0.00 46.e 0.216.&+0l 0.58 2, 68 0.58 0.00 .57269E-t03 
0.16 hrs)C"llI!lulative travel ti.me. "' - 572. 6862 aec I 

CORMIK simulation bas been Tf:llMINI\TED at last p:rediction inte:cval. 
Lilll!.tfng ti.me due to TIDAL REVERSAL as pe:r (11111i111.! has fa,en reached, 

END 011' KOD161; PASSIVE 1\M8lBHT MIXING IN UfilFORH AMBIENT 

COJIMIX:1: Single Port Discharges End of Ptediction E"lJ.e 
11111111111111uu1111111111111111111u.u1111111llll11llllllll11111.1111111llllllllllll111111lll 



NEIi. Location; X = 1-72 m 
Ccenterlj_ne coardinatif!S) y=0-12m 

z=0.67m 
NFR plume diniensions: half-..iidth (bh) ~ 0.34: m 

thickness (bvJ = o.~4 rn 
Cum1,ilati11e trave1- time: 7,51337 sec. 

lluoyancy assessment: 
The e:t'J:luent dens.lty i.s less than the surrounding ambient water 
density at the discharge level. 
TheJ;"efore, the ef.fluent is POSITIVELY BUOYl\NT and toill tend to rise to11a.cds 
the su;,;:face. 

Strat;l.flcatlon asaessment: 
The specified ambient dens.ity stratification .is weak relative to the 
tlischarge conditions and is dynamically unilllportant •. The discharge will 
behave a."I if the ambient were unstratified. 

Denthic attachment: 
For the present cOlnbination of discharge and al!W.t.ent condiUon5, the 
di-1,ch;u::ge plume becomes· 11ttnched to the channel bottom within the NFR 
immediately foll.owing the efflux, High beathic concent.c;;i.tions may occur, 

PLUME BANK CONTACT SUMMAR'{: 

Plume in unbounded section contacts nea,;est bank at 1. 72 .m downstream.. 

UNSfEADY TrD11l. .A6SE8SMBNT: 
Because of the unsteadiness of the IUlll;,ient cuueat during the tidal 
.i::everaal, CORMIX predictions have been 'l'EIIM!NATEP at: 

K .. 120,32 m 
y .. 0 1Q 

z ., 0.67 Jll. 

For this condition AFTER TIDA.L REVERSAL, 1DiKed water .frC)lll the previous 
h;;i.lf-cycle bec0111es :.ce-elltrained into the nea:.c field of the diacharge, 
increasing pollutant concentration's compared to steady-atate precliction:r. 
A pool of mixed water fon0.ed it sl;;i.ck tide will be advect:ed downstref1111 
in thia phase. 

"'***""•,....**•!c***••**·H,raH- TOXIC DILUTION ZONE SOMMAk~ •••••••..••••H·*"'•**•**•"* 
No TDZ wa5 specified for this simulation. 
,..,...,.,._,...,..,•..,**"'*••u,,.,.,.:1-• REGULATORY MIXING ZONE SUMMARY •• 0"***,1-*•*H•H,.*H"'*"'• 

Th.e plum.e r:ondi.tions at the boundary of the specified RMZ a.re as follows: 
.Pollutant concentration c = 3.974055 ppb 
Corresponding dil.ution 6 = 25.2 

Plume loCPtion: M=29.57m 
icente:i:line coordinates} y = D m 

z = 0.67 .m. 
PlUllle dimendo-ns: halJ";.,idtb fbh} = 2,66 m 

• thickness (bv) ~ D.25 m 
Cumulative trave1- time: 135.4885 sec. 

Note: 
Plume concentration c and di1ution s val.ues are reported based on prediction 
file value,;: - 11a,;:undng l.inear interpolation bet.ween predicted points just 
befoi:a and just after the llMZ boundary has been detected. 

F.lea..se ensure a small etep sh;a is used in tha prediction file to account: 
for this linear intetpolation, Step &"lle can be contro1l.ed by increasing 
!reduces the pi:ediction step size) or decre-asing (in=eases t.he prediction 
step sh:eJ the - OUtput Step11 per Module - in CORHIX input• 

..........,., .......... ,.,._•••• FINAL DESIGN ADVICE AHO COHMENTS .,,_,.,..u,,.,~ ...*•~**;1,~-,,,._..,_.,._,..., 

REMIND&R; 7he user JAUllt take note th-at HYDRODYNAMIC MODELING by any known 
technique is NOT 11N EXI\CT SCIENCE, 

Elttensive compan-1,son with .fiel.d and l;;i.boratory dat;;i. has shoYil tha.t the 
COIIK[X predictions on dilutions and concentratlone [with associated 
plume geometries) ;;i.re relinbl.e. for the majority of casei. 11nd are accurate 
to within ilbout +-501" lst:11nda:z:d devi;;i.tion). 

As a .fu:rthe:z: safeguard, CORHDC wUl not give p:i:edictio11s wbenever it judges 
the design configu.cation es highly co111plex- end uncertain fu:i: _p.c:edict:ion. 

https://contro1l.ed
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COlU:lIX1 PREDICTION FltE: 
111111111111111111lllllllllllllllllllllllllllllll1111lllllllllllJ.llllllll1111111.l11111111llll11 

COTIMIX MI.XIHG ZOHE EJfPERT $JIS'J$M 
Sul;,eystem CO!lMIK1; Siagle Poz:t Dl5ch;:i1:ges 

CORMIX Version 11.0G 
HllDROl Version 11.D.o.o Ap.1:il 2010 

CASE DESCRIPTION 
Si.te .nrune/label.: Phanuactla 
Design case~ Pha:r:macia CHRONI:C 
FILE llAHE: P:\CORMDC fl.ILE$\Plni:t1:naciaCHRONICo:ffdeeigh2Fin<'ll.p.rd 
Tillie stanp: 05/25/2010--10:45:10 

ENVlflONMENT !:'AMMETERS (metric unite) 
U'nboU11ded section 
lill. 0.67 HD 0.67 
Tidal simulation at TIME .. 1.000 h 
PERIOD= 12.70 II UJ\n>aK.. D.380 dUa/dt= 0.210 (m/l;;)/h 
WI. 0.210 F 0.036 US'l'AR =O.U06E-Ol 
uw 0.447 UNsT.IUl..0.4'119B-03 
Density strati:t"ied envi:i::onm.ent 
S'l'.RCHD-< A RHOAM = 1000.2450 
RHO.AS'" 1000.0000 IUl(IJIB = 1000.4900 RHQh'H0= 1000.2450 E "'-0. i1G3E-02 

DISCHARGE PMAMETERS (met:dc unit&) 
~ = RiGHT DISTB = 0.00 
DO 0.204 AO 0,033 HO 0,46 SIJBO 0.21 

THE'.l:A = 0.00 SIGMA= 90,0U 
uo o.143 QO o.oos ~o.4669£-02 
lUIOO = 990.4070 DRHOO ""'0,183DE1-0l GPO =0.1-1102E-Ol 

CO =0.1000E+03 CIDITI'S.. ppb 
J:E"OLL = 1 XS =O.OOOOEtOO KD =0.0000E+OO 

l'LUX VJ\RDWLES (metric units! 
QO =0, 46f;9E-02 MO ..Q. 6655E-03 JO =0, 0413E-04 SIGlJJO= i.o 
J'ui80clated length scales (meters! 
LQ 0.18 LM 0.45 fu 0.12 Lb 0,01,.,, ,. 99!1!19. 00 Lbp 9!19!19. 00 

Tidal: nt 0.0546 h r.11 2.251 Lm1n 0,476 

Tidal Cllto-ffs (fill : ~ll "29L 536 xmaK .. 120.321 ymex 30.390 

NON-DIMENSJ:OHAL EAMMETERS 
FRO 2.35 11. 

FLOW CT.ASSIFLCATION 
111llllU111111111lllll111lllllllllllll1.ll 
1 F1ow cl.ass fCOltMIXll IPJHAlll 
1 Applicable layer depth 119 .. O, 67 1 
111111111111111111111111111111111111111111 

MIXlffG ZONE / TOXIC DILU1':rOH / REGION OF INTEREST PARAMETERS 
CO =0.1000E+03 CUNIIS'- ppb

""°" 0NBTD _. o 
REGHZ .. l 
REGSPC,. 1 XREG .. 28 , 58 WREG 0.00 AR.BG "" o.oo 
XiDT .., 1000 0 00 XMAX = 1000.00 

X-Y-Z COORDINATE SY.STEM: 
ORIGIN is loael:ed at t:be bottom iilnd belolf the center of the port: 

o. 00 m :l."ro!ll the RIGFIT bank/&hoi:e, 
X-axis point:s downstxeani, Y---a>1i& _points to left, Z-~111.s; points UpWBrd. 

NSTEP ,_. 20 display intervals par Jnm;lule 

BEGIN MOD101: DISCHARGE MODUl.E 

WlKli: h"lTACHMENT i=nediately folloHiug t.he discharge. 

X y S C B De TT 

0,00 o.oo 0.67' 1.0 0.100E+03 0.21 0, 143 .OOOOOE+OO 

END OF HOD10l: DI.SCJIARGE MODULE 

BEGIN MOD151: WAKE R.ECIRCULM'ION 

Control volume inflD1f! 

X y ' S C B TX 
o.oo o.oo 0.67 1,0 O,lDOE+03 0.,!1 .OOOOOE+OO 

Profil.e definitions: 
DV .. t:op-hat thickness, measured vertically 
Bli "' top-llat hal.f-width, 111easured hori-r.:onta11y .in Y-direction 
ztt,.. uppi::r plume ha11nda.ry (Z-cooxdinat:eJ 
ZL = 1-01fer pl.ume boundary (Z-coordinate) 
5 "" hydrodym,mic ..var.age {bul.k.J di1ution 
c = averaqe (bulk] concentration (include6 reaction effect:&, if any) 
TT = Cumulative trovel time 

https://ha11nda.ry
https://111llllU111111111lllll111lllllllllllll1.ll
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ZL .. lower plume boundny I.Z-c:oardin,.ta) 
s .. b.ydrady.rm.1aic average (buH:J d_J_}uUon 
C ., fl.Vlll:i'lgil (hulk! concentration (inolude11 reaction effects, if an.y) 
TT .. CUJUulative t.ravel time 

X C BV zu ZL TT•
1.28 0.12' ·o.67' 5.J 0,109£402 0.00 o.oo'" 0.6? 0.67 .62160&+01 
l.33 0~ 12 o. 67 5.3 0.190£+02 0.21 0,11 0.67 0.46 .62l60E+01 
1,31 0.12 o. 67 5.3 0.190E+02 0.25 0.15 0.67 0.42 .62160E+01 
1.U 0.12 0. 67 5.2 0.191£+02 0.28 0.19 0.67 0.39 .62160£+01 
1.46 0.12 o. 67 5.4 Q.1076+02 0.30 0,22 0.67 0.37 .6352eE+Ol 
1.50 0.12 0.67 6.0 0.167£-1-02 0.31 0,2,t 0.67 0.36 .65579£+01 
1.54 0.12 0,67 6,9 O.H5E+02 0.32 0.26 0.67 0.35 .676l1E+Ol 
1.59 0.12 0. 67 1. 1 0.130t:+02 0.33 0.28 0.61 0.34 .69682E-t-01 
1. 63 0.12 0.61 8,2 O.l22E+02 0.34 0.30 0, 67 0.33 .117341::+01 
1.67 0.12 0, 67 11,5 o.UOE.+02 0.3,t 0.32 0,67 0.33 • 73785&+01 
l. 71 0.12. 0.67 8.7 0.115£+02 0.34 a.JC 0, 61 0.33 • 75837£+01 

Curpulative tn,vel time =- 7 .5837 sec I 0.00 ht:6) 

KND OF MOD131: LAYER BOUNDltR'l'/'l'ERMINAL LAYER J\PPROl\CH 

'i"f, End of NEAR-FIELD REGION (NF.R) H 

l'mKE FLOW CONDITIONS: The dlscharge veloolty (UO) 1s J.ess than or equal to the 
ambient velocity (Oal and i:esult.i: ill. wake £lo" conditiona. There is no discharge 
momentum lltduced mixing. The mbcitiy- oha1:11.cterlstics are UNOESDlltDLE. 

In thi;s design case, the di.scharge is 1oc,.ted CLOSE TO BANK/SHORE. 
sollle later<'U- bom=i.du_y interaction &ccurs at end of the neat-field. 

This may be re1ated to a design case with a verx LOW JI.MBIENT VELOCITX". 
'l'he dilution values in one or .more of the preceding 2ones may ha tao high, 

Careful~y evaluate :resull:s in nea:c-field and check degree of inte.rac.tion, 

Consider locating outfall -fu:rther away from bank or shore. 
In the 11eKt prediction module, the plWJle centerl!Jle v,111 be set 

to follow the banlr/shore, 

BEGIN MOD1~2; BUOYANT TERMINAL LII.Y.El\ SPRE11DISG 

Plume i.s AT'l'ACHBD l:o RIGHT bank/shore, 
Plume Hidth ie now detenn.ined from RIGHT bank/shore. 

Profile definitionsr 
BV = top-hat thickness, meaaured vertically 
BH = top-hat: half-Hidth, measured horizontall_y in Y-direation 
ZV - upper plume houndai::y (Z-coordinatel 
ZL =as lower plume bounda.,:y IZ-coordinate) 
s = h_ydi:od_ynamic average (bulk) dilution 
C: = average (bulk) co11centration lincludea reAction eft"ac:ts, if an_yJ 

· T'l' = ClllDlllative travel time 

Plume stage 2 {bank attachedl: 
X l' l: s C BV BH zv ZL TT 

l.71 0.00 0.67 8. 7 0,115E-l-02 0.50 0.46 0.67 0.17 • 75837Kt-01 
** REGULATORY MIXIKG ZONE "BOIJNDARY H 
ln this prediction intezval the plume DOlfflSTREAM dhtanca meots or e1eceeds 
the .cegul,ato:i:y value""· 28.58 m. ' 
Thio ls the extent of the REGULATORY MrxING ZONE. 

46.16 0.00 0.67 47.9 0.20.9&+01 0,28 4.05 0.61 0.39 • :?l.925E+03 
91).61 0.00 0,67 118.6 0,8HEt-00 0,:33 8,04 0,67 0,34 , 430,1B+03 

120,32 0,00 0.67 178.3 0.601Et-OO 0,35 11. 09 0. 67 0.32 .5n37E+OJ 
Cumulative travel tiJ11e = 572.3749 sec { 0.16 hrs) 

CORMIX 11imulatlon_ llao been TERMINATED at last :prediction intervlll. 
Limiting tlllle d.ue to TIDAL REVERSAL as par (Jm1axJ has been reaclled. 

END OF MOD142: DUOYAH1' TERMINAL Lll.YER SP.REIIDING 

CORMIXl; Single Port Dlachi.rges End of Pi:edlctioti File 
111111111111llllllllllll11111111Hllll111111-11lllllllll111Hlllllllllllllllllllllllllllllll111l 
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ATTACHMENT 7 
REASONABLE POTENTIAL DETERMINATION 

Discharger: Pharmacia & Upjohn Company, LLC Receiving Water: Quinn!plac River 
Address: 41 Sllles Lane Receiving Water Type. F"reshwaler/Saltwaler (Salinriy <1-5 pp\) 

Permit Number: CT0001341 Average Effluent Flow: 106,560 gpd 
Application Number: 201407119 Maximum Effluent Flow. 252,000 gpd 

DSN: OOH 
Dilution Factor (Ac_ule): 1.0 

DIiution Factor (Chronic &Human Health): 16.6 
Diluli_on Faclar 1.0 

POLLUTANT ; 
Wa!«O\/>liy Cmella 

_Aquati,,Ufo 
K'""""Hedh 

,,,_ ,.,_ ,,,_ - -· Meo,urea ··-Emoen1~--,... 
.., 

Ob>ewa~Jor,_.,_ 
C<>n,onlralmn 

~ "-~ Faclor - Dlltl1ion,_ ·-"- ,_ ""'"•-'"° ·~·c«M>enlr,f..-, -~·-- (a<ao),,,_ ,,,_ 

ll«eMngwa,,, 
(cluWlk:) -,.._ 

,_...,,_, 
CoPc<nl,a!lon 
~~allh),,,_ 

Is there reasonable 
potential? 

Ammonia (Total as NJ, FW 3,149 "' 5440 63 0.8 19 1,0 16.6 16.6 172 10336 784 YES 

Ammonia (fatal as N), SW 1,745 262 5440 63 0.8 19 10 16 6 16.6 172 10336 784 YES 

Antimony 640 0 3 0.6 1.0 16,6 1.2 1.1 l~O RPA NEEDED 

Arsenic, Total A 69 36 0.021 0 " 0.6 1.0 1.0 16,6 1.0 0,00 0.00 0.000 NO RPA NEEDED 

Cadmium 10 0 125 10,769 0 3 0.6 1.0 1.0 16.6 16,6 0.08 0.000 0.075 0.075 I.JO RPA NEEDED 

Chlorine, Total Resld1.ml 

Chromium 

Copper 

Cyanide, Total 

13 

'23 

4.8 

1 

7.5 

42 

3.1 

1 

1,009,615 

140 

0 

7 

7 

30 

" •• 
57 

06 

06 
0,6 

0.6 

1.0 

1,0 

10 

1.6 

1.0 

1.0 

1.0 

1.0 

16.6 

16.6 

1.0 

1.0 

16.6 

16.6 

7.29 

3.2 

0.00 

7.0 

7.0 

48.0 

0.00 

0.4 

7.0 

48.0 

0.4 

'·' 

NO RPA NEEDED 

NO 
YES 
YES 

Lead 30 1.2 0 51 0,6 1.0 1.0 1.0 2.24 0.00 0.00 NO RPA NEEDED 

Mercury, Tolal HO 1.4 0.77 0.051 0.00038 51 0.6 1.0 1 0 16,6 1.0 0.00038 0.00002 0.00038 NO 

Nickel 74 8.2 4,600 4 8 0.6 1.0 1.0 16.6 16.6 2.99 4.00 3.05 · 3.1 NO 

Sliver 1.02 107,692 0 3 06 1,0 1.0 16.6 0.00 0,0 NO RPA NEEDED 

Zinc 65 65 26,000 34 51 0.6 1.0 1.0 16.6 16.6 31.6 34.0 31.7 31.7 NO 

Benzene A 51 80 98 0,6 1.0 10 80 YES 

Chlorobenzene 1,600 51 98 0.6 1 0 16.6 0 3,1 NO 

Cliloroethane 0 8 0.6 1.0 16,6 NO RPA NEEDED 

Chloroform C 470 0,3 " 0.6 1.0 1,0 0.3 NO 

1,1-Dichloroelhane 0.65 " 0.6 1.0 16,6 NO 

1,2-Dlchloroelhane C 37 1.9 98 0,6 10 1.0 1.9 100 

1, 1-Dichloroethylene C 3.2 0 ' 0.6 1.0 1 0 0 NO RPA NEEDED 

Ethylbenzene 2,100 0 30 0.6 1.0 16.6 0 0 NO RPA NEEDED 

Melhylbrornlde 1,500 0.69 3 0.6 1.0 16.6 0 0.042 NO 

Methylene chloride C 590 0 97 06 1.0 1.0 ·O NO RPA NEEDED 

Tetrachloroelhylene 3.3 0 " 0.6 1.0 16.6 0 NO RPA NEEDED 

Toluene 15,000 1,9 98 0.6 1.0 16.6 0 0.11 NO 

1,2-\rans-Dlchloroethylene 10,000 0 " 0,6 1.0 16.6 0 0 NO RPA NEEDED 

1, 1, 1-Trichloroe1hane 200,000 0 3 0.6 1.0 16.6 0 NO RPA NEEDED 

Trichloroelhy!ene C 30 0 6 0.6 1.0 1.0 0 NO RPA NEEDED 

Villy! chloride C 2A 0 98 0.6 1,0 1.0 0 NO RPA NEEDED 

2-Chlorophenol 150 17 96 0.6 1.0 16.6 0 1.02 NO 

2,4-0lchlorophenol 290 0 ' 0.6 1.0 16.6 0 0,0 i,jO RPA NEEDED 

2,4-Dime1hylphenol 

Phenol 

650 

860,000 

0 

10 

3 

96 

0.6 
06 

1.0 
1,0 

16.6 

16.6 1.3 

0.0 
1.65 

NO RPA NEEDED 

NO 

2,4,6-Trichlorophenol C-HO 2.4 0 8 0.6 1.0 1.0 0.0 NO RPA NEEDED 

Acenaphthene HO 6.1 0 ' 0.6 1.0 1.0 0.0 NO RPA NEEDED 

Acenaphlhylene C-HO 49.2 0 3 06 1.0 1.0 0,0 NO RPA NEEDED 

AnlhraCelle C-HO 4.92 0 3 0.6 1.0 1,0 0.0 NO RPA NEEDED 

Benzldlne A 0.00020 0 " 0.6 1.0 1.0 0.0 NO RPA NEEDED 

Benzo{a)anthracene C-HB 0.018 0 3 0,6 1.0 1.0 0.0 NO RPA NEEDED 

Benzo{a)pyrene C-HB 0.018 0 ' 06 1.0 1 0 0,0 NO RPA l~EEDED 

3,4-Benzonuoranthene C-HO 0.010 0 3 0.6 1.0 1.0 0,0 NO RPA NEEDED 

Bls(2-Chloroethyl)elher C 053 0 3 0.6 1.0 1.0 0.0 NO RPA NEEDED 

Bis(2-elhy[hexyl)phthalale C-HO 2,2 14 60 0,6 1.0 1.0 14.0 YES 

Chrysene 

1,2-Diohlorobenzene 

C-HO 

Ha 

0.016 

1,300 

0 

'" ' " 
0.6 

0.6 

1.0 

1.0 

1.0 
1.0 

0.0 
2H,0 

NO RPA NEEDED 

NO 

1,3-Dichlorobenzene HO 960 0 98 0.6 1.0 1.0 0.0 NO RPA NEEDED 

1,4-Dichlorobenzene HO 190 9 " 0,6 1.0 1.0 ,.o NO 

3,3'-Dichlorobenzldine C-HB 0.028 0 94 0.6 1.0 1.0 0.0 NO RPA NEEDED 

Fluoran\hene C-HB 1.28 0 3 0.6 1.0 10 0.0 NO RPA NEEDED 

Fluorene 

Naphthalene 

N1lrobenzene 

C-HB 49.2 

20,513 

690 

0 

0 
0,76 

3 

• 
3 

0.6 

06 

0.6 

1.0 

1.0 

1.0 

1.0 
16.6 

16.6 

0 

0.0 

0.0 
0,0 

NO RPA NEEDED 

NO RPA NEEDED 

NO 

Phenanthrene ~HO 49.17 0 3 0.6 1.0 1.0 0,0 NO RPA NEEDED 

Pyrene C-HO 49.17 0 3 0.6 1,0 1.0 0.0 NO RPA NEEDED 

1,2.4-T richlorobenzene 70 0 ' 0.6 1.0 16.6 0,0 NO RPA NEEDED 

PCBs (as Aroc/ors) C-HB 0.014 0,000064 97 0.6 1.0 1.0 0,0 0,0 NO RPA NEEDED 

PCBs {as Homologs) C-HB 0.014 0.000064 94 0.6 1.0 1 0 0,0 0.0 NO RPA NEEDED 

PCBs {as Congeners) C-HO 0014 0.000064 0.0397 06 1.0 16.6 1.0 0.0397 0.0397 YES 

CONTINUED ON THE NEXT PAGE 
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CONTINUED 

wa1.. aualllyCrllerfa. ,_1,1n,;mum To!al Recel,;119 Receivln![ 

AqUalioUfe Is there reasonable Ob<.,,,.tkm•lot awvip""' Wal.. Waler 

POLLUTANT Human H•allh lda>ilnum ~ M~lplie< ,_, Rl'/or ~onllallon Con<:<rmlloo; •.. ~·- Fach,r 
-.. ·-· 

Concenlr.i- Ent,Jenl "~ (o<tlle) (olumlo) (humanho>AA) polenlial? ·-~ - - ·- ~·-.,._ -..,_ ..,_ -~ ~--... ""- ...."""" 
1-Chloro-2-nllrobenzene 10.2 44 9B 0.6 1.0 1.0 44 YES 

1,4-Dioxane 43.3 "' 9B 06 1.0 1.0 102 YES 

2-Chloroaniline 64 3 3.24 1900 99 0.6 1.0 1.0 18.6 1900 114 YES 

3-Chloroaniline 6.0 0.87 1.2 9B 0.6 10 1,0 16.6 1.2 0.07 NO 
4-Chloroaniline 2.83 12 9B 0,6 1.0 1.0 " YES 

3.3'-Dime\hylben,:.idlne 0 " 0.6 1.0 1.0 NO RPA NEEDED 

Aluminum, Tolal 750 67 "' " 0.5 15 10 10 1.0 148 224 224 YES 

Aniline 0 " 0,6 10 NO RPA NEEDED 

Azobenzene 0,2 3 '" 0,6 1.0 1.0 3.0 YES 

Benzoic Acid 0 B 0.6 1.0 NO RPA NEEDED 

Ca,bazole 0 60 0,6 1.0 NO RPA NEEDED 

Caibon disulfide 0 7 0,6 1.0 NO RPA NEEDED 

cis-1,2-Dlchloroelhene 1" ' 9B 0.6 1.0 16.6 0.12 NO 
Chloride 860,000 230,000 0 0 0.0 1.0 CANNOT DETERMINE 

Cresol, o- 0 B 0,6 1.0 NO RPA NEEDED 

Creso!, m- 0 B 0.6 1.0 NO RPA NEEDED 

Cresol, p-

Oichloran 56.3 3.36 

0 
,0 

B ,. 0.6 
06 

1,0 

1,0 1.0 16.6 10.0 0.60 

NO RPA NEEDED 

iso 
Diphenemid 

Fom1aldehyde "" 
,,, 0 ,,. 3 

so 
0.6 

0.6 

1.0 

1.0 1.0 18.6 ,,. 13.5 

NO RPA NEEDED 

NO 
Iron, Total 1,000 340 51 0.6 1.0 16.6 20.5 NO 
m-Toluldin11 0 9B O.B 1 0 NO RPA NEEDED 

Melhyl tert buly! ether 0 '" 0.6 1.0 NO RPA NEEDED 

Sulfide 2.0 0 3 0,6 1.0 16.6 0,0 NO RPA NEEDED 

Vanadium " 46.2 3 0.6 1.0 16.6 2.B NO 
Xylene "0 ." 0,6 1.0 NO RPA NEEDED 

NOTES: 

1) Note 3 associated with Table 3 in the was states: "For brackish waters, use lhe more restrictive of the aquatic life criteria for freshwater and for saltwater." 
2) Criteria for Total PCBs applies to the sum of the Aroclors, Congeners, or Homologs. 
3) No dlluUon is allowed for a pollutanl whose human health criteria is classified as: "A", "C", or"HB". 
4) The average background concentrations for copper, cyanide, lead, and alumfnum are higher lhan the most stringent applicable numeric criteria. Therefore, the DHuUon Factor 

for these pollutants is 1. 
5) Criteria for lhe metals apply to the dissolved fraction, unless otheiwise noted, as per Note 7 of lhe WQS. EPA's document lilied, The Metals Translator: Guidance ForCalculaling a 

Total Recoverable Penni! Limits Fram a Dissolved Criterion, June 1996 (EPA 823-8-96-007) suggests lhal an RPA for subject metals first be conducted using a translalor of 1. 
When a translator of 1 is used for: Chromium, Copper, Nickel, and Zinc, only Copper exceeds the numeric criteria. Therefore, a translator was used for copper only. The only dissolved-1o-tolal 
copper data available is from USGS 01196530 (1986--1994). See page 43 for WLA calculations. Copper limits are expressed in the total form. 

6) When data sets Included all non-de le els or were primarily non-detects, the CV and multiplier were esIimated (0 6 and 1.0). Olherwise, a calculated CV and Multiplier was used 
7) No RPA is needed if lhe maximum effluent concenlration Is 0. 
8) Toere is no criteria in the CT was for: 1, 1, 1-trlchloroelhane, Iron, or sulfide. The criteria used for the RPA for these pollutants is from EPA's Nall onal Recommended Water aualily Crllerla. 
9) There Is no criteria In lhe CT was for: 1-chloro-2-nilrobenzene, 1,4-dioxane, 2-chloroaniline, 3-chloroanillne, 4-chloroanlllne, azobenzene, cis-1,2-dichloroelhene, dichloran, formaldehyde, 

and vanadium. These criteria were developed using the procedures !denlified on page 20. 
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ATTACHMENT 7 
WATER QUALITY-BASED LIMITS FDR POLLUTANTS WITH REASONABLE POTENTIAL 

Dis~harger:. Pharmacia & Upjohn Company, LLC Receiving Water: Quinnipiac River 
Address: 41 Sli!es Lane Average Effluenl Flow: 106,5_60 gpd 0.165 cfs 

Permit ·NulTl~er: CTCI0 □ 1341 
Applicalion Number; 201407119 Dilution Factor 16.6 

DSN: 00.1-1 Dilulion Factor• c.He: 1.0 

POLLUTANT ~ 

,__ 
~ ~ l•eu!eJ --~,~. ,_ -· "-Fatlor - "" 

·~{elvuni<J.,,_ 
·~(huma" 

....·-· "' " "'(~] "'(~ioJ 
'"•·--, ~lTA L.lo.tl;gctilcria 

-~Numberof 
Sample•~--

,__ 
MonO,ly

"~ 
"" 

-~---""-

ln•lanWICGIIS 

=.. Aver.,ge 
,_- ~--... -"'" . 

Ammonia (Total as NJ, FW 1 16.6 3,149 8,758 0,8 785 3850 785.4 ACUTE 2 1,626 3,149 4,724 657 1,271 

Ammonia {Tolal as N), SW 1 16.6 1745 1,669 0.8 435 734 435.3 ACUTE 2 9D2 1,745 2,618 364 705 

AnUmony, Total 

Arsenic, Total A 

Cadmium, Total ' 
Chlorine, Total Residual 
Chromium, To!al 
Copper, Total 1 1 9,6 6.2 0,6 3.1 33 3.1 ACUTE 2 5.5 " 14.<! 2.2 3.8 

Cyanide, Total 1 1 1.0 1.0 0.6 03 0.5 0,3 """' 2 0,58 1.0 1.S 0.23 0.40 

Lead, Total ' 
Mercury, Tolal HB 

Nickel, Total 
Silver, Tolal 

Zinc, Total 

Benzene A 1 51.0 0.6 51.0 51.0 HUMAN HEALTJ-l 2 51,0 88.4 133 20.8 35.7 

Chlorobanzene 
Chloroe\hane 

Chloroform C 

1, 1 Dichloroelhane 

1,2-Dlchloroelhane C 

1,1-Dichloroelhylene C 

Elhylbenzene 
Methylbromide 
Methylene chloride C 

T elrachloroelhylene 
Toluene 
1,2-trans-Dichloroelhylene 

1, 1, 1-Trichloroelhane 
Trichloroelhylene C 

Vinyl chloride C 

2-Chlorophenol 
2.4-Dichlorophenol 

2,4-Dimelhyl"phenol 
Phenol 

2,4,8-Trichlomphenol C-1--1B 

Acenaphlhena H8 

Acenaphlhylene C-HB 

Anlhracene C-HB 

Benzldine A 

Benzo(a)anthracene C-HB 

Benzo(a)pyrene C-HO 

3,4-Benzonuoranlhene C-HB 

Bis{2-Chloroethyl)elher C 

Bls{2-elhylhexyl)phlhalale C-HB 1 2.2 0.6 2,2 2.2 HUMAN HEALTH 2 ,.2 3.8 5., 0.89 1.54 

Chrysene C-HO 

1,2-Dichlorobenzene HO 
1.3-Dichlorobenzene HB 

1.4-D!chlorobenzene HB 
3,3'-Dichlorobenzidine C-HO 

Fluoranlhene C-HB 

Fluorene C-HO 

Naphlhalane 

Nitro benzene 
Phenanlhrene C-HO 

Pyrene C-HO 

1,2,4-Trichlorobenzene 

PCBs (as Arociors) C-H0 

PCBs (as Homologs) C-HB 

PCBs fas Congeners C-HB 16.6 0.232 0.0fl006.\ 0.6 0.12 0000064 HUMANHEALTH ooaoc,, 00000~3 O.OOOHO O.OO<IO!-S 0.000030o.-
CONTINUED ON THE NEXT PAGE 
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CONTINUED 

POLLUTANT ~ 
,_,_ -~ (aeulo} --,,_ =· - Facio, ,.w - "' 

~(chronTo) 

"" 
-~(hum.., 

h..ltt,) 

'" 
"' ~ "' (aeule) ,_,"' '" (human_, Umlting-LTA Umilingelile,ia 

Anlelpaled 
Numbetol -..p..-Montn 

Average_,,-"' 
Ma:dmum ~-~-,,_ 

In~""•

=•.._ 

__, 
Awmago 

u~... --~---
1-Chloro-2-nllrobenzene 1 10.2 0.6 10.2 10.2 HUMAN HEALTH 2 10.2 17.7 26.5 4.1 7.1 

1,4-Dloxane 1 43.3 0.6 "3 43.3 HUMAN HEALTH 2 43.3 75.0 1'3 17.5 30.3 

2-Ch!oroaniline 1 16.6 64.3 53.8 0.6 20.6 28.4 20.6 ACUTE 2 37.1 64.3 96.5 15.D 26.0 

3-Ch!oroaniline 

4-Chloroarnllne 1 2.B30 0.6 2.B3 2.83 HUMAN HEALTH 2 2.83 490 7.35 1.1 2.0 

3,3'-Dimelhylbenzidine 

Aluminum, T olal 1 87.0 0.5 51 51 CHRONIC 2 83,9 136 204 33.6 54.B 

Aniline 

Azobenzene 1 0200 0.6 0.20 0.20 HUMAN HEALTH 2 0.20 0.35 0.52 0.08 0.14 

Benzoic Acid 

Carbazole 

Carbon disulfrde 

cls-1,2-Dlchloroelhene 

Chloride 

Cresol, o-

Cresol, m-

Cresol, p-
Dlchloran 

Diphenamid 

Fonnaldehyde 

Iron, Total 

m-To!uldine 

Methyl terl butyl ether 

Sulfide 

Vanadium 

Xylene 
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ATTACHMENT 7 

Pharmacia & Upjohn Company LLC 
Reasonable Potential Evaluation: Data Summary 

DSN 001~1 Data: 1) Nov 2012 to Nov 2017 DMR Data; 2) Sufficiently Sensitive Attachment O data (June 2017) -~· ~ 
M,e .,_ 

Jan 02, 2013 
Feb OB, 2013 '" 
Mar04,2013 "'1250 
Mar06,2D13 1090 
Mar 06, 2013 "" 

"' 
AhU/Jl<llly 

DATE .,_ 
"' 

Arsenic 
M,e 

Mar 04, 2013 
Mar 06, 2013 
Maroa. 2013 
Sep 16. 2013 
Sep 18, 2013 

0 -0 
0 
0 
0 

" ' ' ' ' ' 

cadmium 
M,e "" "' 

Chl<>lfna Tobi/Residua/ 
Mre 

Jan 02, 2013 -0 
Feb 06, 2013 
Mar 04, 2013 " 0 
Mar 06, 2013 0 
Mar 00, 2013 0 

"' '" '" '" '" '" 

M,e 
Mar 04, 2013 
Mar 03, 20H 
Mar 02, 2015 
Mar 07, 2016 
Mar00,2017 

.., 
0 
0 
0 
0 
0 

"' ' ' ' ' ' Apr03, 2013 
May 01, 2013 
Jun 03, 2013 
Jun 05, 2013 
Jun 07, 2013 
Jul 03, 2013 

Aug 07, 2013 
Sap 16, 2013 
Sep 16, 2013 
Sep 20, 2013 
Oci 02. 2013 

'17 

"" "' "' "' 1260 

"'° 1060 
1040 
1250 

""'" 

Sep 20, 2013 
MarOJ,2014 
Mar05,2014 
Mar07,2014 
Sep15,2014 
Sep17,2014 
Sep19,2014 
Mar 02, 2015 
Mar 04, 2015 
Mor 06, 2015 
Sep 14, 2015 

0 
0 
0 
0 
0 
0 

' ' ' ' ' 

' ' ' ' ' ' ' ' ' ' ' 

Apr03,2013 
May 01, 2013 
Jun 03, 2013 
Jun 05, 2013 
Jun 07, 2013 
Jul oa, 2013 
Aug 07, 2013 
Sep 16, 2013 
Sep 16, 2013 
Sep 20, 2013 
Ocl02, 2013 

0 
0 
0 
0 

" ' '0 

'0 
0 

'" '" '" "' "' "' "' " " " "NovOG, 2013 
Dec 02, 2013 
Dec 04, 2013 
Dec 06, 2013 
Jan 08.2014 

"'" ""' '" "'" 2940 

Sep 16, 2015 
Sep 10, 2015 
Mar07,2016 
Mar09,2016 
Mar11,2016 

0 
0 
0 
0 

' 

' ' ' ' ' 

Nov 05, 2013 
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Deo 04, 2013 
Dec 06, 2013 
Jan OB, 2014 

0 
0 
0 
0 
0 

" "' "' "' "' Feb 06, 2014 
Mar 03, 2014 
Apr09, 2014 
May 07, 2014 
Jun 06, 2014 
Jul 02, 2014 

AUg06, 2014 
Sep 15, 2014 
Oct01,2014 
Nov05, 2014 
Decos, 201~ 
Jan 07, 2015 
Feb 04, 2015 
Mar 02, 2015 

"'° 
'''"2310 
1610 

"'" '" " '" 1190 

"' '",~, 
"""nrn 

Sep12,2016 
Sep 14, 2016 
Sep16.2016 
Mar 06, 2017 
Mar OB, 2017 
Mar 10,2017 
Sep 11, 2017 
Sep 13, 2017 
Sep 15, 2017 

'0 

' 

' '0 

' ' ' 

' ' ' 

Feb 06. 2014 
Mar03,2014 
Mar 05, 2014 
Mar 07, 2014 
Apr 09, 2014 
May 07, 2014 
Jun 02, 2014 
Jun 04, 2014 
Jun 06, 2014 
Jul 02. 201~ 
AUg00,2014 
Sep 15,2014 
0<:(01,2014 
Nov 05, 2014 

" " " ' '0 
0 
0 

" " ' ' ' ' 

"' " " " " " " " "' "' "' "' " "Mar 04, 2015 
MarOG,2015 
Ap{ 01, 2015 
May 06, 2015 
Jun 01, 2015 
Jun 03, 2015 
Jun 05, 2015 
Jul 08, 2015 
Aug 05, 2015 
Sep 16, 2015 
Ocl07, 2015 
Nov 04, 2015 
De1'07, 2015 
Dec09, 2015 
Dec 11, 2015 
Jan 06, 2016 
Feb 03, 2016 
Mar 07, 2016 
Mar 09, 2016 
Ma, 11, 2016 
Apr06, 2016 
May 04, 2016 
Jun 06, 2016 
Jun 08, 2016 
Jun 10, 2016 
Jul 06, 2016 
AugOJ,2016 
Sep 12. 2016 
Sep 14, 2016 
Sep 16, 2016 
Ocl05, 2016 
Nov 02. 2016 

"'"woo 
2070 

'" "' "" '"' "'5170 

'"'"1420 

""' "'5440 
2100 

"'" '"" "''woo 

""'1470 

'" '"" ,,,'" 
100 

"' '" '" "' """700 

Decos, 2014 
Jan 07, 2015 
Feb 04, 2015 
Mar 02, 2015 
Mar04,2015 
Mar 06, 2015 
Apr01, 2015 
May 06, 2015 
Jun 01, 2015 
Jun 03, 2015 
Jun 05, 2015 
Ju! 06, 2015 

Aug 05, 2015 
Sep 16, 2015 
Ocl07, 2015 
Nov04, 2015 
Dec 07, 2015 
Dec 09, 2015 
Dec 11, 2015 
Jan 06, 2016 
Feb 03, 2016 
Mar07,2016 
Mar 09, 2016 
Mar 11, 2016 
Apr 06, 2016 
May 04, 2016 
Jun 06, 2016 
Jun 00, 2016 
Jun 10,2016 
Jul 06. 2016 
Aug 03,2016 
Sep 12, 2016 

' '0 

' " " " 0 
0 
0 
0 
0 

" ' ' ' ' ' ' '0 
0 

" 0 
0 
0 
0 
0 

' ' ' ' 

" "' "' "' "' " " " " " " "' "' "' "' '" '" '" "' "' "' "' " " " " " "' "' "' '" '" Decos, 2016 
Dac07, 2016 
Dec 09, 2016 
Jan 04,.2017 
Feb01,2017 
Mar 06,2017 
Mar DO. 2017 

'"' '" '" 1030 

""" '""" '"' 

Sep 14, 2016 
Sep 16, 2016 
Ocl05, 2016 
Nov02.2016 
Dec 05, 2016 
Dec 07, 2016 
Dec 09, 2016 

' '0 

' " ' ' 

'" "' "' "' " " "Mar 10, 2017 
AprOS, 2017 
May 03, 2017 
Jun 05, 2017 
Jun 07, 2017 
Jun 09, 2017 
Jul 05. 2017 

2110 
1970 
2040 
1560 

"'" """ "''" 

Jan 04, 2017 
Feb 01, 2017 
Mar DB, 2017 
Mar DO, 2017 
Mar 10, 2017 
Apr 05, 2017 
May 03, 2017 

' '0 
0 

'0 
0 

" " " "' "' '" '" 
Aug 02, 2017 
Sep 11, 2017 
Sep 13, 2017 
Sep 15, 2017 
Ocl04, 2017 
Nov 01. 2017 

'" "' "",~ 
""' "' 

Jun 05. 2017 
Jun 07, 2017 
Jun 09, 2017 
Jul 05, 2017 
Aug 02,2017 
Sep11,2017 

0 
0 
0 

" " ' 

'" "' "' "' "' '" Sep 13, 2017 ' '" Sep 15. 2017 0 '" Ocl 04. 2017 " '" Nov 01, 2017 " "' 
Jun 01, 2017 
Jun 14. 2017 
Jun 28, 2017 

2270 
1630 

"" 
Jun 01. 2017 
Jun 14. 2017 
Jun 28, 2017 

0 

'0 

1 
1 
1 

Jun 01. 2017 
Jun 14, 2017 
Jun 20, 2017 

" '0 

1 

' ' 
Jun 01, 2017 
Jun 14, 2017 
Jun 28, 2017 

' ' ' 

,, 
"'o., 

Jun 01. 2017 
Jun 14. 2017 
Jun :za. 2017 

' ' ' 
w 
'" '" 

Jun 01, 2017 
Jun 14, 2017 
Jun 26, 2017 

1 
7 

' ' 

- ~--Amm<>llla Anlimany ~ C~/!!!:!n~ [o~B,•s!dual 

MSAN 1294 " ' " 0 1 

so 
CV 
CV (lo 1 decimal place) 
MM 

"" N 
s 
PercenUle 

1073 
0.03 ,., 
5440 

"" 00 
0.10 

'" 

'#DJV/01 
IIDLV/0! 

'0 

'#OIV/0! 
0.99 

'#DIV/01 
#DIV/01 

0 
0 

"" #DIV/0! 
0.99 

0 
#DIV/01 
#DIV/01 

" " '#DIV/01 
0_99 

0 
#DIV/01 
#DIV/01, 

0 

"IIDIV/01 
0.99 

' 2.44,., 
' ' '1.JB 

0.99 

Po 
MuHinlier 

0,95,., "·"#OIV/01 
0.M 

#DIV/01 
0.22 

#DIV/01 
0.95 

#DIV/01 
0.56 
20.1 
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ATTACHMENT 7 

Pharmacia & Upjohn Company LLC 
Reasonable Potential Evaluatioil: Data Summary 

DSN 001-1 Data: 1) Nov 2012 to Nov 2017 DMR Data; 2) Sufficiently Sensitive Attachment O data (June 2017) 

£\'em 
M" 

Mar 04, 2013 
Mar03,2014 
Mar02,2015 

-" " " 

"' ' ' ' 

,_,,, 
M" 

Jan 06, 2013 
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" 

"' 
!.ml!1 

M,S 
Mar 04, 2013 
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"" " " 
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ATTACHMENT 7 

Pharmacia & Upjohn Company LLC 
Reasonable Potenti11I Evaluation: Data Summary 

DSN 001-1 Data: 1) Nov 2012 to Nov 2017 DMR Data; 2) Sufficiently Sensitive Attachment O data (June 2017) 
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ATTACHMENT 7 

Pharmacia & Upjohn Company LLC 
Reasonable Potential Evaluation: Data Summary 

DSN 001-1 Data: 1) Nov 2012 to Nov 2017 DMR Data; 2) Sufficiently Sensitive AUachmenl O data (June 2017) 
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ATTACHMENT 7 

Pharmacia & Upjohn Company LLC 
Reasonable Potential Evaluation: Data Summary 

□ SN 001-1 Data: 1) Nov 2012 to Nov 2017 DMR Data; 2) Sufficiently Sensitive Attachmenl O data (June 2017) 
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ATTACHMENT 7 

Pharmacia & Upjohn Company LLC 
Reasonable Potential Evaluation: Data Summury 

DSN 001-1 Data: 1) Nov 2012 to Nov 2017 DMR Data; 2) Sufficiently Sensitive Attachment O data (June 2017) 
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ATTACHMENT 7 

Pharmacia & Upjohn Company LLC 
Reasonable Potential Evaluation: Data Summary 

DSN 001-1 Data; 1) Nov 2012 to Nov 2017 DMR Data; 2) Sufficiently SensiUveAttachment O data (June 2017) 
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Al'TACHMENT 7 

Pharmacia & Upjohn Company LLC 
Reasonable Potential Evaluation: Datn Summa1y 

DSN 001-1 Data: 1) Nov 2012 to Nov 2017 DMR Data; 2) Sufficien!ly SensiliveAUachment O data (June 2017) 

Bfs/1,Chloruol!n/!.l~'ll 
Mre - .. !l(sQ-~l'l!!~~htllalafe 

Mre "~ 
Dec 03, 2012 0 
DecOS,2012 0 
Dec07,2012 0 
Maro ◄, 2013 0 
Maroa, 2013 0 
Maroa. 2013 0 

.. 
' ' ' ' ' ' 

Cl•rys•no 12.~f.J!lll'l>ll""!•a• 
M,e - .. 

Nov rn, 201'2 0 
Dec 03, 2012 0 ' 
De<: 05, 2012 0 ' 
Dec 07, 2012 0 ' 
Jan 02, 2013 0 ' 
Feb 06, 2013 0 ' ' 

!3-!!flefifllllll!~oi;i:o• 
Mre 

Nov 07, 2012 0 -
DeeOJ,2012 0 
DecOS,2012 0 
Dec07,2012 0 
Jan 02, 2013 0 
Feb 06, 2013 0 

" ' ' ' ' ' ' 

1&,D!c!Jloro/!!!a~•a• 
M,S 

Nov 07, 2012 0 -
Dec 03, 2012 0 
Dec 05, 2012 0 
Dec07,2012 0 
Jan 02, 2013 0 
Feb 06. 2013 0 

.. 
' ' ' ' ' 'J~n 03,2013 

Jun05,2013 
Jun07,2013 
Sop16.2013 
Sop 18, 2013 
Sop 20, 2013 
Dec02,2013 
Dec04,2013 
Dec00,2013 
Mar 03, 2014 
Mar 05, 2014 
Mar07,2014 
Jun 02, 2014 
Jun 04, 2014 
Jun 06, 2014 
Sep 15, 2014 
Sep17,2014 
Sep19,2014 
Dec01.20t4 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

' ' ' ' ' ' 'a 
a 
a 

' 'a 

'a 

' ' ' ' 

Mar04,2013 
Mar06,2013 
Mar0S,2013 
Apr03.2013 
May01,2013 
Jun 03, 2013 
Jun 05, 2013 
Jun 07, 2013 
Jul03,2013 

Aug 07, 2013 
Sep16,2013 
Sep10,2013 
Sep:Z0,2013 
Ocl02,2013 
Nov 06, 2013 
Dee02,2013 
Dee04,2013 
Dee OB, 2013 
Jan OB, 2014 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' 

Mar04,2013 
Mar06,2013 
MarOS.2013 
Apr 03, 2013 
May01.2013 
Jun 03, 2013 
Jun 05, 2013 
Jun 07, 2013 
Jul 03, 2013 

Aug 07, 2013 
Sep16,2013 
Sep18,2013 
Sep20, 2013 
Oct 02, 2013 
Nov 06, 2013 
Dee 02, 2013 
Dec04,2013 
Dec 06, 2013 
Jan 08, 2014 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' 

Mar04,2013 
Mar 06, 2013 
Mar 08, 2013 
Apf03, 2013 
May01,2013 
Jun 03, 2013 
Jun 05, 2013 
Jun07,2013 
Jul03.2013 

Aug07.20U 
S<tp1B.2013 
Sep 18, 2013 
Sap20,2013 
Ocl02. 2013 
Nov00,2013 
Doc 02, 2013 
Dec 04, 2013 
Dec 06, 2013 
Jan OB, 2014 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' DecOJ.2014 0 ' Fab06,2014 0 ' Feb 06, 2014 0 ' Feb 06, 2014 0 ' Dec05,2014 
Mar 02, 2015 
Mar 04, 2015 
Maroa, 2015 
Jun01,2015 
Jun 03, 2015 
Jun 05, 2015 
Sep 14, 2015 
Sep 16, 2015 
Sep 1B, 2015 
Dec07,2015 
Dee09,2015 
Dec11,2015 
Mar07,2016 
Mar 09, 2016 
Mar11,2016 
Jun 06, 2016 
Jun 08, 2016 
Jun 10, 2018 
Sep 12, 2016 
Sep 14, 2016 
Sep 18, 2016 
Dec 05, 2016 
Dae 07, 2016 
Doc 09, 2016 
Mar06,2017 
Maroa. 2017 

0 
0 
0 
0 
0 
0 

" 0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0,., 
0 
0 
0 
0 
0 
0 
0 

' ' ' ' ' ' 
' ' ' ' ' ' ' ' ' ' ' ' 
' ' ' ' ' ' ' 

Mat00,2014 
Mar05,2014 
Mar07,2014 
Apr 09, 2014 
May07,2014 
Jun02,2014 
Jun04.2014 
Jun 06, 2014 
Jul 02, 2014 
Aug 06, 2014 
Sep 15, 2014 
Sep 17, 2014 
Sap 19, 2014 
Ocl01, 2014 
Nov05,2014 
O.c01, 2014 
OocOJ,2014 
Dec 05, 2014 
Jan 07, 2015 
Feb 04, 2015 
Mar02,2015 
Mar04,2015 
Mar00,2015 
Apr 01, 2015 
May06,2015 
Jun Ot, 2015 
Jun 03, 2015 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

' 0 
0 
0 
0 

" ' 0 
0 
0 
0 
0 
0 
0 

' ' ' ' ' ' ' ' ' ' ' ' ' 
' ' ' ' 
' ' ' ' ' ' ' 

Mar 03, 2014 
Mar 05, 2014 
Mer07,2014 
Apf09,2014 
May 07, 2014 
Jun02,2014 
Jun04,2014 
Jun06,2014 
JulO:Z.2014 

Aug00,2014 
Sep 15, 2014 
Sep 17, 2014 
Sep 19, 2014 
Oci01,2014 
Nov05,2014 
Dec 01, 2014 
Dec 03, 2014 
Dee05,2014 
Jan07.2015 
Feb 04, 2015 
Mar02,2015 
Maf04,2015 
Maf06,2015 
AprOl,2015 
May00.2015 
Jun 01, 2015 
Jun OJ, 2015 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' 

Mar 03, 2014 
MarOS,2014 
Mar07,2014 
Apr00,2014 
May 07, 2014 
Jun 02, ~014 
Jun04,2014 
Jun 06, 2014 
Jul 02, 2014 

Aug 00, 2014 
Sep 15, 2014 
Sep 17, 2014 
Sep 19, 2014 
Oci 01, 2014 
Nov OS, 2014 
Dell 01, 2014 
Dec 03, 2014 
DeeOS,2014 
Jan 07, 2015 
Feb 04, 2015 
Mer02,2015 
Mar 04, 2015 
Mar 06, 2015 
Apr01,2015 
MayllB,2015 
Jun 01, 2015 
Jun 03, 2015 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0, 
0 
0 
0 
0 
0 

' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' 'Mar 10, 2017 
Jun 05, 2017 
Jun 07, 2017 
Jun 09, 2017 
Sop 11, 2017 
Sep 13, 2017 
Sep 15, 2017 

0 
0 
0 
0 
0 
0 
0 

' ' ' ' ' ' ' 

Jun 05, 2015 
Jul 01, 2015 
Aug05,2015 
Sep 14, 2015 
Sep16,2015 
Sep 18, 2015 
Oc\07,2015 
Nov 04, 2015 

0 
0 

" 0 
0 
0 
0 

" 

' ' 
' ' ' ' 

Jun 05, 2015 
Jul 01. 2015 

Aug 05, 2015 
SopH,2015 
Sop 16, 2015 
Sep1B,2015 
Ocl07, 2015 
Nov 04, 2015 

0 
0 
0 
0 
0 
0 
0 
0 

' ' ' ' ' ' ' ' 

Jun 05, 2015 
Jul 01, 2015 

Aug 05, 2015 
Sep 14, 2015 
Sep 18, 2015 
Sep 18, 2015 
Ocl07,2015 
Nov 04, 2015 

0 
0 

'0 
0 
0 
0 

' 

' ' 
' ' ' ' 

Dec07.2015 0 ' Dec07,2015 0 ' Dec 07, 2015 0 'Doc 08, 2015 " Dec09,2015 0 ' Dec 09, 2015 0 'Oec11,2015 0 ' Dec11.2015 0 ' Dec 11, 2015 0 'Jan 06, 2016 
Feb 03, 2018 

0,, ' Jan 06, 2016 
Feb 03, 2016 

0 
0 ' ' 

Jan 06, 2016 
Feb00,2016 

0 
0 ' 'Feb 17, 2018 " Feb 17, 2016 0 ' Feb 17, 2016 0 'Mar 07, 2016 ' Mar 07, 2016 0 ' Mar07,2016 0 'Mar09,2016 ' Mar09,2016 0 ' Mar 09, 2016 0 'Me, 11, 2016 0 ' Mar11,2016 0 ' Mar 11,2016 0 'Apr06.2016 

May04,2016 ' ' 
Ap,06,2016 
Mav04. 2016 

0 
0 ' ' 

Apr 06, 2016 
May 04, 2016 

0 
0 ' 'Jun 06, 2016 0 ' Jun 06, 2016 0 ' Jun OB, 2016 0 'Jun 08, 2016 0 ' Jun 08, 2016 0 ' Jun Oil, 2016 0 'Jun 10, 2016 0 ' Jun 10, 2016 0 ' Jun 10, 2016 0 'Jul 06, 2016 0 ' Ju! 06.2016 0 ' Jul 06, 2016 0 'Aug 03, 2016 0 ' Aug 03, 2016 0 ' Aug OJ, 2018 0 'Sep 12, 2016 " Sep 12, 2016 0 ' Sep 12, 2018 'Sep 14, 2016 0 ' Sep 14, 2016 0 ' Sep 14, 2018 0 'Sep16,2016 0 ' Sep 16, 2016 0 ' Sop 19, 2016 0 'Ocl05, 2016 0 ' Ocl05, 2016 0 ' OdOS,2016 0 'Nov 02, 2016 0 ' Nov 02, 2016 0 ' Nov 02, 2016 0 'DecOS,2016 0 ' Dec 05, 2016 0 ' Dec 05, 2016 0 'Dec07,2016 

Dec09,2016 
0 
0 ' ' 

Dec 07. 2016 
Dec 09, 2016 

0 
0 ' ' 

Dec 07, 2016 
Dec 09, 2016 

0, ' 'Jan 04, 2017 0 ' Jan 04, 2017 0 ' Jan 04, 2017 0 'Feb 01, 2017 0 ' Fob01,2017 0 ' Feb 01, 2017 0 'Mar06,2017 0 ' Mar06.2017 0 ' Ma,06,2017 0 'MarOB,2017 0 ' Mar 08. 2017 0 ' Mar 08, 2017 0 'Mar10,2017 0 ' Mar 10. 2017 0 ' Mar 10, 2017 0 'Apr 05, 2017 
May 03, 2017 
Jun 05, 2017 

" "0 ' 
Apr 05, 2017 
M"!I03, 2017 
Jun 05, 2017 

0 
0 
0 

' ' ' 
Apr05, 2017 
May 03, 2017 
Jun 05, 2017 

0 
0 
0 

' ' 'Jun 07, 2017 0 ' Jun 07, 2017 0 ' Jun 07, 2017 0 'Jun 09, 2017 0 ' Jun 09, 2017 0 ' Jun 09, 2017 0 'Jul 05, 2017 0 ' Jul 05, 2017 0 ' Jul 05, 2017 0 'Aug02,2017 
Sep11,2017 
Sep 13, 2017 
Sep 15, 2017 

0 
0 
0 
0 

' ' ' ' 

AUg02,20\7 
Sep11.2017 
Sep 13, 2017 
Sep 15, 2017 

0 
0 
0 
0 

' ' ' ' 

Aug 02, 2017 
Sep11,2017 
Sep 13,2017 
Sep 15, 2017 

0 
0 
0 
0 

' ' ' 'OCI 04, 2017 0 ' Od04,2017 0 ' OcilM,2017 0 'Nov 01. 2017 0 ' Nov 01, 2017 0 ' Nov01,2017 0 ' 
Jun 01, 2017 
Jun 14, 2017 
Jun 28, 2017 

0 
0 
0 

' ' ' 
Jun 01, 2017 
Jun 14, 2017 
Jun2B, 2017 

0 
0 
0 

' ' ' 
Jun01,2017 
.Jun 14,2017 
Jun 2B, 2017 

0 
0 
0 

' ' ' 
JunOl,2017 
Jun 14, 2017 
Jun2B, 2017 

'2 
0 

'' 
,., Jun 01, 2017 

JUD 14, 2017 
Jun28,2017 

0 
0 
0 

' ' ' 
Jun 01, 2017 
Jun 14, 2017 
Jun211,2017 

0 
0 
0 

' ' ' 

-et,~Chforo</!111!~!~•' 
0""'' so 0 

CV IOIV/Dl 
CV (lo 1 decimal place) JIIDIV/01 

0-
l!l<~-<>ll>~~~ht/Ja(l!f~ 

0.31 

'" '"',., 
" 

0 
0 

IOlV/D! 
#OlVIDI 

0 

12•Dl</!!gr~!!!t.rntri,.,,., 
2.80 ,.• ,. 

13--D/dJh>rob<rrn,ga 

0, 
#OJV/Df 
#OIV/0! 

0 

1~12!!;:hh>rol><nz""• 
0,19 
1.15 
6.05,., 
' "'" ' 

0 

' 
0 

" 
0 

' 
0 

'" 
0 

'" 
0 

'" s 
Parcenlia 

'" Multinlier 

#DIV/0! 
0.99 

'·"IDIV/01 

1,91 
0.99 
0.93,., 

#OIV/0! 
0,99 

'·"#OIV/01 

1.46 
0.99 

'·"2S 

~DIVJOI 
0.99 
0.00 

JIIOIV/0! 

1.91 

'·"' '·" '' 
Paga 12 of 44 



ATTACHMENT 7 

Pharmacia & Upjohn Company LLC 
Reasonable Potential Evaluation: Data Summary 

DSN 001-1 Data: 1) Nov 2012 to Nov 2017 DMR Data; 2) Sufficiently Sensitive Attachment O data (June 2017) 
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ATTACHMENT 7 

Pharmacia & Upjohn Company LLC 
Rensonable Potential Evaluation: Data Summary 

DSN 001-1 Dala: 1) Nov 2012 to Nov 2017 DMR Data; 2) Sufficiently Sensitive Attachment O data (June 2017) 
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ATTACHMENT 7 

Pharmacia & Upjohn Company LLC 
Reasonable Potential Evalu11tion: Data Summary 

DSN 001-1 Data: 1) Nov 2012 to Nov 2017 DMR Data; 2) Sufficiently Sensitive Attachment O data (June 2017) 
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Pharmacia & Upjohn Company LLC 
RcasonabJePotcnlial Evaluation: Data Summary 

DSN 001-1 Data: 1) Nov 2012 lo Nov 2017 □ MR □ ala; 2) Sufficiently SensiliveAtlachment O data (June 2017) 
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Reasonable Potential Evaluation: Dat~ Summary 
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Jun 03, 2013 
Jun 05, 2013 

" , , 
" " " 

'" '" '" '" '" '" 

Mar00,2013 
Mar 08, 2013 
Apr0'.1,2013 
Mayot,2013 
Jun 03, 2013 
Jun 05, 2013 

" ,, 
" " " 

'" '" '" '" '" '" Dec04,2013 
Dec 06, 2013 
Mar03,2014 

" " " 
'"" '"" '"" 

Mar 05, 2014 
Mar 07, 2014 
Jun 02, 2014 

'" .,., 
Jun07,2013. 
Jul 03, 2013 

Aug07,2013 
" " " 

'" '" '" 
Jun07,2013 
Jul 03, 2013 
Aug 07, 2013 

" " " 
'" '" '" Mar 05, 2014 

Mar 07, 2014 
Jun 02, 2014 
Jun 04, 2014 
Jun 06, 2014 
Sep 15, 2014 

" " " " " " 

'"" '"" '"" '"" '"" '"" 

Jun 04, 2014 
Jun 06, 2014 
Sep 15, 2014 
Sep 17, 2014 
Sep 19, 2014 
Dec01,2014 

.," ., 
" ., 
" 

w 

'" 

Sep 16, 2013 
Sep 18, 2013 
Sep 20, 2013 
Oct 02, 2013 
Nov06,2013 
Dec 02, 2013 

" " " " " " 

'" '" '" '" '" '" 

Sep 16, 2013 
Sep 18, 2013 
Sep20,2013 
Oc\02,2013 
Nov06,2013 
Dec 02, 2013 

" " " " " " 

'" '" '" '" '" '" Sep17,2014 
Sep19.2014 
Dec 01, 2014 
Dec03.2014 
Decos, 2014 

" " 0 
0 

" 

'"" '"' '"" '"" '"" 

Dec 03. 2014 
Dec 05, 2014 
Mar02.2015 
Mar04,2015 
Mar 06, 2015 

" '" "" ''" '" 

'" Dec 04, 2013 
Dec 06, 2013 
Jan 08, 2014 
Feb00,2014 
Mar 03, 2014 

" ,,, , 
'" '" '" '" '" 

Dec 04, 2013 
Dec 06, 2013 
Jan 08, 2014 
Feb OB, 2014 
Mar 03, 2014 

" " , , 
" 

'" '" '" '" '" Mar02,2015 "' JunOl,2015 "" Mar 05, 2014 " '" Mar 05, 2014 " '" Ma,04,2015 '" Jun 03, 2015 "" Mar 07, 2014 " '" Mar 07, 2014 " '" Mar00,2015 "' Jun 05, 2015 "" Apr 09, 2014 " '" A,,,09, 2014 " '" Jun 01, 2015 
Jun 03, 2015 
Jun 05, 2015 
Sep 14, 20;15 
Sep 16, 2015 
Sep 18, 2015 
Dec07,2015 
Dec 09, 2015 

" " " " ,,,, 

'"" '"" '"" '"" '"" '"" '"" '"" 

Sep14,2015 
Sep16,2015 
Sep 18,2015 
Dec 07, 2015 
Dec 09, 2015 
Dec11,2015 
Mar07,2016 
Ma;09.2016 

'"" '" ., 
w 
"" '"" "w 

May 07, 2014 
Jun 02, 2014 
Jun 04, 2014 
Jun 06, 2014 
Jul 02, 2014 
Aug 06, 2014 
Sep 15, 2014 
Sep 17, 2014 

" " " " " " " " 

'" '" '" '" '" '" '" '" 

May07,2014 
Jun 02, 2014 
Jun04,2014 
Jun00,2014 
Jul 02, 2014 

Aug00,2014 
Sep 15, 2014 
Sep 17, 2014 

" " " " " " " " 

'" '" '" '" '" '" '" '" Dec 11, 2015 " '"" Ma,r11,2018 "" Sep 19, 2014 " '" Sep 19, 2014 " '" Mar07,2016 " '"" Sep 12, 2016 "' Ocl01,2014 " '" Oc\01.2014 " '" Mar 09, 2016 " '"" SepH,2016 '" Nov05,2014 " '" Nov 05, 2014 " '" Mar11,2016 " '"" Sep 18, 2016 m Dec 01, 2014 " '" Dec 01, 2014 " '" Jun 06, 2016 " '" Mar 06, 2017 '" Dec 03, 2014 0 '" Dc,c 03, 2014 " '" JunOB,2016 " '" Ma;08, 2017 " Dec 05, 2014 " '" Dec 05, 2014 " '" Jun 10, 2016 
Sep 12, 2016 
Sep14,2016 
Sep16,2016 
Dec 05, 2016 
Dec:07, 2016 

" " " " " " 

'" ,,, 
'"' '"' '"" '"" 

Mar10,2017 
Jun 05, 2017 
Jun 07, 2017 
Jun 09, 2017 
Sop11.2017 
Sep13,2017 

" '"' " " " '"' 
'" '" 

Jan07,2015 
Feb 04, 2015 
Mar 02, 2015 
Mar 04, 2015 
MarOB,2015 
Apr01,2015 

" " " " " " 

'" '" '" '" '" '" 

Jan 07, 2015 
Feb 04, 2015 
Mar02,2015 
Mar04,2015 
Mar00,2015 
Apr01, 2015 

" " " " " " 

'" '" '" '" '" '" Dec 09, 2016 
Ma;00,2017 " " '"" ,oo 

Sep 15, 2017 " Mey 06, 2015 
Jun 01, 2015 " " '" '" 

May06,2015 
Jun 01, 2015 " " '" '" MarO!l, 2017 

M3f 10, 2017 
Jun 05, 2017 
Jun 07, 2017 
Jun 09, 2017 
Sep 11, 2017 
Sep 13, 2017 
Sep 15, 2017 

" " " " " " " " 

'"",oo,oo,oo 
'"" '"" '"" '"' 

Jun 03, 2015 
Jun 05, 2015 
Jul OB. 2015 
Aug 05, 2015 
Sep 14, 2015 
Sep 16, 2015 
Sep 18, 2015 
Ocl07, 2015 

" " " , , , 
" " 

'" '" '" '" '" '" '" '" 

Jun 03, 2015 
Jun 05, 2015 
Jul OS, 2015 
Aug 05, 2015 
Sep 14, 2015 
Sep 16, 2015 
Sep 18, 2015 
Ocl07,2015 

" ,,, 
" " " " 

'" '" '" '" '" '" '" '" Nov 04, 2015 " '" Nov04,2015 " '" Dec07.2015 " '" Dec 07, 2015 " '" Dec09,2015 " '" Dectl9,2015 " '"Dec11,2015 " '" Dec 11, 2015 " '" Jan 06, 2016 " '" Jan 06, 2016 " '" Feb 03, 2016 " '" Feb 03, 2016 " '" Feb 17, 2016 " '" Feb 17, 2016 " '" Mar 07, 2016 " '" M3f07, 2016 " '" Mar OS, 2016 " '" Mar 09, 2016 " '" Mar11,2016 " '" Mar11,2016 " '" Apr26.2016 " '" Ap,21,2016 " '" May 04, 2016 " '" May 04, 2016 0 '" Jun 06, 2016 0 '" Jun 06. 2016 " '" JunOS,2016 0 '" Jun 08, 2016 " '" Jun 10. 2016 " '" Jun 10, 2016 " '" JIii 06, 2016 " '" Jul06, 2016 " '" Aug 03,2016 
Sep 12, 2016 
Sep 14, 2016 
Sep 16, 2016 

" " " " 

'" '" '" '" 

Au903, 2018 
Sep 12, 2016 
Sep 14, 2016 
Sep 16, 2018 

" ,,, 
'" '" '" '" Oct 05, 2016 " '" Oct05,2016 " '" Nov 02, 2016 

Dec: 05, 2016 
Dec 07, 2016 

" , , '" '" '" 
Nov 02, 2016 
Dec: 05, 2016 
Dec07,2016 

" " " 
'" '" '" Dec09,2016 

Jan 04, 2011 " , '" '" 
Dec09,2016 
Jan04,2017 " " '" '" Feb 01, 2017 " '" Feb01,2017 " '" MarOB,2017 " '" Mar 06, 2017 " '" Mar 08, 2017 " '" MarOB,2017 " '" Mar10,2017 " '" Ma,10.2017 " '" Apr 05, 2017 " '" AprOS,2017 " '" May03,2017 " '" May 03, 2017 " '" Jun 05, 2017 " '" Jun 05, 2017 0 '" Jun 07, 2017 " '" Jun rn, 2017 " '" Jun09,2017 " '" Jun 09, 2017 " '" Jul 05, 2017 " '" Jul 05, 2017 " '" Aug 02, 2017 " '" Aug02,2017 " '" Sep 11, 2017 

Sep 13, 2017 
Sep 15, 2017 

" " " 
'" '" '" 

Sep11,2017 
Sep 13, 2017 
Sep 15, 2017 

" ,, '" '" '" Oct04,2017 " '" Oct04,2017 " '"Nov01,2017 " '" Nov01,2017 " '" 
Jun 01, 2017 
Jun 14, 2017 
Jun 28, 2017 

'" "" " 
Jun01,2017 
Jun 14, 2017 
Jun 28, 2017 

., 
'" 
"' 

Jun 01, 2017 
Jun14,2017 
Jun 211. 2017 

, 
" " 

'" '" '" 
Jun 01, 2017 
Jun14.2017 
Jun2B,2017 

" " " 
' ' ' 

Jun 01, 2017 
Jun 14, 2017 
Jun 28, 2017 

, 
" " 

'" '" '" 
Jun 01, 2017 
Jun 14, 2017 
Jun 28, 2017 

''46.2, ' ' ' 

- - -MeAN " "" ., " 
41!:J!lliW:l~lllli~•hor 

" """' " " '" '" " " 0 " " " CV (to 1 decimal place) 

'""' 
'·'",, 
m 

0.71 

"' "" 
IIDIV/01 
IIDIVJD! 

" 
#OIVJD! 
IIDIVJD! 

" 
#DlVJDI 
#DIV/01 

' 
"' " '" M" 

' 
" "' " " 

" '"' " '"' " ' 
" 's 

Percentile 
~ 
Multinllar 

1.64 
0.99 
0.93 

' ' 

0.63 

"" 0.92,., 
fl:llVIOJ 

0.99 

"" 1'DIVJD! 

#DIV/01 

"·" "·"#OIV/01 

#DIV/01 
0.99,~ 

#DIV/0! 

1.09 
0.99 
0.22 
29.4 
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ATTACHMENT 7 

Pharmacia & Upjohn Company LLC 
Reasonable Potenlial Evaluation: Data Summary 

DSN 001-1 Data: 1) Nov 2012 to Nov 2017 DMR Data; 2) Sufficiently Sensitive Ailachment O data (June 2017) 

~-M~ ~ ,Nov07,2012 
Dec OJ, 2012 ' , 
Decos, 2012 ' , 
Dec07,2012 ' , 
Jan02.201J ' , 
Feb 06, 2013 ' , 
Mar 04, 2013 ' , 
Mar00,2013 ' , 
MarOB.2013 " , 
Ap,03, 2013 " , 
May01.2013 " , 
Jun 03, 2013 " , 
Jun0S,2013 " , 
Jun07.2013 " , 
J[j 03, 2013 " , 
Aug 07. 2013 " , 
Sep 16, 2013 " , 
Sep 18,2013 " , 
Sep20,2013 " , 
Del 02, 2013 " ,,Nov06,2013 ' ,Dec 02, 2013 ' , ' 
Dec04,2013 ' 
Dec06,2013 ' , 
Jan 08, 2014 ' ,

" ,Feb 06, 2014 " MBI 03, 2014 
MarOS,2014 ' ' 
Mar07,2014 " ' 
A~09,2014 " ' 
May 07, 2014 " ' 
Jun 02, 2014 ' ' 
Jun 04, 2014 ' ' 
Jun 06, 2014 " Jul 02, 2014 ' 
Aug 06, 2014 " ' 
Sep 15.2014 

' ' 
" ' 

Sep 17, 2014 ' ' 
Sep 19, 2014 ' ' 
Oo:101,2014 ' ' 
NovOS.2014 ' ' 
DecOl,2014 " ' 
Dec 03, 2014 " ' 
DecOS.2014 " ' " Jan 07, 2015 ' 
Feb 04, 2015 ' ' 
Mar02,2015 " ,oo, ' 
Mar04,2015 ' 1000 
MarOG,2015 ' 1000 
Apr01.2015 ' ,oo, 
May 06, 2015 ' 
Jun01,2015 ,ooo ' ""' 
Jun00.2015 moo ' 
Juo 05, 2015 1000 ' 
JulOB, 2015 1000 
AugOS,2015 ' 1000 
SepH,2015 " moo 
Sep 16. 2015 " moo 
Sep 1B, 2015 " ,ooo 
O<:I 07, 2015 " ,ooo 

' 

" ,oooN01104,2015 " Deo07, 2015 1000 
Deo 09, 2015 ' 1000 
Dec:11,2015 ' ,oo, 
Jan 06, 2016 " ,oo, 
Feb 03, 2016 " 0 ,000 

Feb 17, 2016 ,ooo 
Mar07,2016 ,ooo' 
Mar09,2016 moo ' 
Mar11.2016 1000 
Apr06,2016 ' 1000 
May 04, 2016 ' moo 
Jun 00, 2016 " ,ooo 
Jun 08, 2016 " 
Jun 10. 2016 " ,oo, 

' 

""" 
J[.j 06, 2016 ' 1000 

Aug 00, 2016 ' 1000 
Sep 12, 2016 " ,oo, 
Sep 14, 2016 " 1000 
Sep 16, 2016 " 
Del 05, 2018 " ,ooo"""' 
Nov 02, 2016 ' moo 
Dec 05, 2016 ' moo 
Dec07, 2016 '0 1000 
Dec 09, 2016 " moo 
Jan 04, 2017 moo 
Feb01.2017 " 
Mar 06, 2017 " ,ooo' 
Mar 08, 2017 " ,oo, 
Mar 10. 2017 ' 1000 
Apr 05, 2017 ' 
MeyO~. 2017 ' ' 
Jun 05, 2017 " moo 
Jun07.2017 
Jun09,2017 " moo 

' ' 
'"' 

Jul 05, 2017 moo 
Aug 02. 2017 ' 
Sep 11, 2017 

' 
' ' 

Sep 13, 2017 ' ' 
Sep 15, 2017 " ' 
Dot 04, 2017 " ' 
N<>v01,2017 " ' ' ' 
Jun 01, 2017 0 
Jun f~. 2017 "·' 
Jun 28, 2017 " "' 

- ' '' 

MeN< " so " CV #DIV/DI 
CV {lo 1 c!ecirnal place) #DIVfO! 
MM " 
"" m," 
' #DIV/01'Percenol• 0.99 

0.96'"M··"'·· er IIDIVfOI 
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ATTACHMENT 7 

WATER QUALITY BASED CRITERIA FOR POLLUTANTS WITH NO NUMERIC WATER QUALITY CRITERION 
IN THE WATER QUALITY STANDARDS, OCTOBER 2013 

The regula!lons al 40 CFR 122.44d(1)(i) stale lhal limitations mus1 eonlrol all pollutans or pollulanl parameters {either conventional, nonoonvenllonal, or toxic pollulenls) which lhe Director delerroines are or may be dischargeci al a level 
which wm cause, have 1h11 reasonable polen\ial lo cause, or conhibu(e lo an excursion above any Slate waler quality slandard. including Slate narrallve criteria for water quality. Seclion 40 CFR 122A4d fur1t1er stales: 
(Yi) Where a stale has nol established a water quality criterion for a specific chemical pollulaol 1t1a1 ls present in an efffuenl at a eoncentrallon lllal causes, has the reasonable polenlial lo cause, or conMbutes 1o an excursion 
above a narra11ve cri1erlon wilhl11 a11 applicable Stale water quality standard, lhe permilllng au1horrty musl establish eff!uenl limils using 011e or more oflhe foll owing opllons: 
(A} Es\abllsh effluent llmHs using a calcula1ed numeric waler quality criterion for the pollulant which lhe J)flrml!llng authority demonslrales will attain and malntal11 applicable narralivewalerqua!ily cri!erla and will fully protect 
the deslgnaled use Such a criterion may be derived using a proposed Stale criterion, or an e:,cpl!ei\ Stale pol!cy or regulation interpreting its narralive wa1erquallly cr11erion, supplemented with other relevant Information which may 
fnclude: EPA's Water Qua/i/y Sland1mis Handbook., October 1983, risk assessmenl dala. exposure dala, information about the pollutant from !he Food and Drug Adminlslra\ion. and current EPA criteria documents; or 
(BJ Establish effluent limits on a case-by-case basis, using EPA's water quality criteria, publ!shed under secl1011 304(a) of the CWA, supplemented where necessaJY by other relevant informalion; or 
(CJ Establish effluent llmilatlons on an Indicator paremelerforthe pollutant of eoncem 

Sec1(ons 2,3 and 2.4 of the Technical support Document for Waler Qualify Based Toxics Con/rol, 1991, (TSD) provide guidance as lo how numeric criteria should be derived if no Slate criteria exlsls, lncludlng a reeommendallon lhal 
Guld11/fnes for Deriving Criterion for AqualicUfe and Human Health (45 FR 79~41, November 20. 1980, and 50 FR 30784, July 29, 1985)] be consulted, Based on the information ln 40 CFR 122 44 and \he tnforrnalion in the TSD, 

lhe following procedures were used lo develop the criteria necessary lo satisfy 40 CFR 122.44(d){1)(vl)· 

AQUATIC LIFE CRITERIA: First, lhe most current version of the Na/Iona/ Rarommended Waler Quality Criteria was consulted lo determine If nationel criteria exists. rr no national cnler1a was round, then crileriawas developed 
In accordance with Guidelines for Deriving Numerical Nafiona/ Wafer Quality Criteria for/he Pro/ecticn ofAquatic Organisms and Their Uses, 1985, If the required number or studies eould not ba oblained, then criteria was 

developed In aecordancewilh the procedures in 40 CFR 131, Appendix B. 

HUMAN HEALTH CRITERIA: First. the mosl current version or lhe Na/iona/ Rerommended Waler Quality Criteria was consui\ed lo determine Ir natlonat crileria was found. ff no national cnleria was found, then criteria was 
developed In accordance wllh EPA·s MelhodologyforDeriving Amblen/ Waler Quarily Criteiia for/he Pro/ecl/0/J ofHuman Healih, 2000. As set forth In 1he TSO, IRIS should be consulled ror risk-tlased values If no IRIS 
data existed for a chemical, lheri the fol/owing helrarchywas used· HEAST (Health Effects Assessment summaJY Tablas), PPRTV (Provisional Peer-Reviewed TOO(lclly Values), and ATSDR (Agency for Toxic Subs1ance and 
Disease Regislry). other assumptions used lo determine Iha human heallh criteria are: BodyWeighl. 80 kg; Fish Consump11on Raia: 0 020 kg/day (i.e., \he rate used ror lhe last update lo lhe water quality stamlards); 
Bioaccumulalion Factor: curreril value In EPISUITE 4.1. 

1-CHLORO-2-NITROBENZENE (CAS 88-73-3) [SYNONYM: O-CHLORON/TROBENZENE] 

AQUATIC LIFE (FRESHWATER) AQUATIC LIFE (SALTWATER) 
~m, ACUTE CHRONICr.~, -~· -· NDND ND 

NOTE_ No Ntmono! Recommended Waler O!Ja/ily Cri/.o,ia -Aqu•lic LJto; /1/0 Gold 8oolr NOTE; No Na/kmel Rocommond,,d W•ler Qua/rl.y Cnlelis -Aqua/le lifo; No Gold Bool< 

·····-······............................................-..--................................. ___..., _....-...-..................,,.. , ____...........................,.......,.. ,................. 
HUMAN HEALTH (NONCARCINOGEN\ HUMAN HEALTH (CARCINOGEN) CLASS: B2 

Reference Dose (RID) /(mg/kg-day) Oral Slope Factor 0.025 f(mg/kg-day) 

Relative Source Conlritlution (RSC) Rlsk E~posure Level 0.000001 

Body Weight (BW) kg 
Fish Intake (Fl) kg/day Risk Specified Dose (RSD) 0.000040 mg/kg-day 

Bloaccumulalion Factor (BAF) Ukg Body Weighl (BW) 80 kg 
Flsh Intake (Fl) 0.0200 kg/day 
BloaDCumura11on Factor (BAF) 15.64 Ukg 

Reference Ambient Concentration mgJI. Reference Ambient Concentration 0.0102 mgll 

Organism) 10.2 g/L Organism) 

NOTE: No Nolkmel Rewmmonded Woror Quo!ity Cmerio- Hum,,,, HooNh; No IRIS; No HEAST NOTE. No No/iooo/ Recammer>ded Waler Qualify Criton·• - Human Hoarth; No IR!S 

1,4-DIOXANE (CAS 123-91-1) 

AQUATIC UFE !FRESHWATER) AQUATIC LIFE (SALTWATER) 
ACUTE CHROMC ACUTE OHRDo'IIC 
(~o'Ll (pgll..) /pg/1.J /pO,,.J 

ND ND ND ND 

NOT!o: No NoliolJo/ Recommended Walor O<wify Grit•ri• -Aqu/IDC Life; No G<>kl Book NOTE: No Noli008! Recommer,,J,,,;! WalorQllolily Crileri• - Aqu.a. Ute; No G<,Jd BooJr 

.................................._............................................................. ------···................................................... ,..____, 

HUMAN HEALTH fNONCARCINOGEN) HUMAN HEAL TH (CARCINOGEN) CLASS: B2 

SOURCE/SJ S0UltCE(9~ 

Relerence Dose (RID) 0.03 /{mglkg-day) irus,>010 Oral Slope Factor 0,1 /(mg/kg-day) '"'"·"'" 
Relative Source Conlritlulion (RSC) 0.2 Risk E:,cposure Level 0.000001 

Body Weight (BW) 80 kg 
Fish Intake (Fl) 0,0200 kg/day Risk Spacil]ed Dose (RSD) 0.000010 mg/kg-day 

Bioaccumulalion Factor (BAF) 0,925 Ukg Amol&Gotoa,,2<0a[opport,w!,re) Body Weigh\ (BW) 80 kg 

Fish Intake (Fl) 0.0200 kg/day 
Bioaccumulation Factor (BAF) 0.9248 Vkg 

Reference Ambient Concentration 25.9 mg/I.. Reference Ambient Concentration 0.0433 mgll.. 

25946 µg/L (01ganism 43.3 llll/L (Organism) 

NOTE: No N•liona/ R""""""omied Wal•r O<ia/ily Crilori• - Hum,m H••Hli NOTE: No N•lionaJ Rocommondod Wof•r Quo/;/y Ciilori• - Hum"" Hea/1h 
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ATTACHMENT 8 

2-CHLOROANILINE (CAS 95-51-2) 

AQUATIC LIFE (FRESHWATER) AQUATIC LIFE (SALTWATER) 
ACUTE CHRONJ<; ACIJlE CHROMC 

wg/LJ (~gll-] (p.,;'L] U'9'1-) 

64.3 3.24 ND ND 

NOT~: No N•tlonal Recommended Waler Qoo/ity Criteria - Aquolic Uk; No Gold Book NOTE: No Na/ioool Recwnmemlsd WatorQuslffy Criteria· AquoU~ Ufe; No Gold Book 

Su attached for aquaQc Ille crHerla oa!ouloUon• 
•••••••••••••..•••............................•••••••....................H••• ...............•••••••••• ... ••••• ....••.........._...............................................................................................,,..,,..,,,oH,Ho•"""'....,.,.., 

HUMAN HEALTH (NONCARCINOGEN) 

Reference Cose (RfD) 
Relative Source Conlribulion (RSC) 
Body Weigh! (BW) 
Fish Intake {Fl) 
Bloaccumulation Factor (BAF) 

Reference Ambient Concentration 

/(mg/kg-day) 

kg 
kg/day 
IJl<g 

mg~ 

µg/L (Organism) 

NOTE: No Nolfomd Recwm,ended Wolor Q!lofily Crilerfa - H<m>an H••/111; No /flJS, No /!EAST; No PPRTV; No ATSDR 

3-CHLOROANILJNE (CAS 108-42-9) 

AQUATIC LIFE (FRESHWATER) 
ACUTE C~ltOl,'IC 
1,gl!.J (~g/1.) 

8.0 0.87 

NOTE: No /'/olifJf1ol Rerxxnmended Wole1 Quo/ity Critotf• • Aquoti<: Ufo,· No Bold Bool< 

see attaor,ed lo, aquatio nre c,Jter!a caleulaUons .........................................................._............................................................-.........................................................._.......................................................................... 
HUMAN HEALTH (NONCARCINOGENI 

Reference Dose {RID) 
Relallve Soun::e Con!rlbulion (RSC) 
Body Weight (BW) 
Fish Jnlake (Fl) 
Bloaccumula~on Faclor (BAF) 

Refer,mce Ambient Concentration 

/(mg/kg-day) 

kg 
kg/day 
Ukg 

mg/I. 

µg/L 0 anlsm) 

NOTE: No No6onol Rocommended Wale! Quo/Jly Ctilerlo • Humllll H••llh; /1/o IRJS. Na HEAST; /1/o PPRTV; No ATSDR 

4-CHLOROANILINE (CAS 106-47-8) 

AQUATIC LIFE{FRESHWATER\ 
ACIJIE CHRONIC 
(pg/1.J (pgll.) 

ND ND 

NOTE: No NolionaJ Recommended W•ter Qtt,h1y Cril•ri• • Aqualic Ufe; Na Gold Book 

.......-.....-...............................-.................................-
HUMAN HEALTH /NONCARCINOGEN) 

Reference [){]se (RID) 
RelaUve Source Contributio11 (RSC) 
Body Weight {BW) 
Fish lnlake {F() 
Bioaccumulalion Faclor (BAF) 

Reference Ambient Concentration 

0.004 /(mg/kg-day),., 
80 kg 

0.0200 kg/day 
7.061 Ukg 

0.453 mg/I.. 

453 µg/L 

HUMAN HEALTH /CARCINOGEN) 

Oral Slope Factor 
Risk Bcposu!il Level 

Risk Specified Dose (RSD) 
Body Weight (BW) 
FJsh Intake (F!) 
Bloaccumulallon Factor (8AF) 

Reference Ambient Concentration 

/{mg/kg-day) 

mg/kg-day 
kg 
kg/day 
Ukg 

moL 
µg/L {Organism) 

NOTE: No Nllliooal Rocommended Waler Q!ls/ffy C/il,uio • H""'8n Haalth; No IRIS; Na /!EAST,· No PPRTV; No ATSDR 

AQUATIC LIFE (SALTWATER) 
AC'-'lE C~RONIC 
(pgll.J l,9"-I 

ND ND 

NOTE: No 1\/aliooalReoommendedWol"' QulJ/iiy Cril,uio • Aquolic Life; No Gold Boo/< 

HUMAN HEALTH (CARCINOGEN) 

Oral Slope Faclor 
Risk Exposure Level 

Risk Spectfled Dose (RSD) 
Body Weight (BW) 
Fish Intake (Fl) 
Bloaccumulalio11 factor (BAF) 

Reference Ambient Concentratio11 

/(mg/kg-day) 

"' 
mg/kg-day 

kg/day 
Ukg 

mg/I. 

µg/L Organism) 

...--...-..........................____..................................................._._.........-............. 
HUMAN HEALTH (CARCINOGEN) WEIGHT OF EVIDENCE: LIKELY 

Oral Slope Faclor D.2 /(mg/kg-day) 
Risk Exposure Level [),000001 

Risk Specified Dose (RSD) 0.0000050 mg/kg-day 
Body Weight (BW) BO kg 
Fish lnlake (Fl) o 0200 kg/day 
Bioaceumulallon Faclor {BAF) 7.061 Ukg 

Reference Ambient Concentration 0.00283 mg/I.. 

NOTE, No Nt,liona/ Reoammeaded Wo/erQ<lo/ily Cnletio • Hum,,n H••llh; No IRIS; No HEAST; No PPRN; No ATSDR 

AQUATIC LIFE (SALTWATER) 
ACUTE CHROllkl 
IPgll.l fpgil.\ 

ND ND 

NOTE: No N•tione/ R•commondod Wefor Qttolily Criloria • Aqua/ir; /.if,,; No Gold Boo/I 

(0 anism 2.83 Jlll/L {Organism) 

NOTE: No Nolfanol Recommer,ded W81.,-Quofi!y Cn/erio - Human Heellh; Na IRIS; No /!EAST 
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ATTACHMENT 8 

AZOBENZENE (CAS 103-33-3) 

AQUATIC LIFE (FRESHWATER) AQUATIC LIFE (SALTWATER) 
ACUTE CHROMCACUTE CHRONIC 

(pgl!.J fpgll) (i,gll! (MIL) 

ND ND ND ND 

NOTE: No Na/Jone/ Recommand.od W"1•r Qua/ily Crit<Nia • Aquatic Uk; No Gold Boo./< NDT!o: ~ NoUoaoJ Recommen<kd Weier Qua/ily Criteria• Aq,,a/ic LJfo; Na Gokf Book ____.........................................................................,___.........................................................................................................._.._,,................ 
HUMAN HEALTH fNONCARCINOGEN) HUMAN HEALTH (CARCINOGEN) CLASS: 82 

R11fenmce Dose (RfD) /(mg/kg-day) Oral Slope Factor o 11 /(mg/kg-day) 

Relative Soun;e Contribution (RSC) Risk E~posure Level 0,000001 

Body Welglil (BW) ,, 
Fish lnlake {Fl) kg/day Risk Speclned Dose (RSO) 0.000009 mg/kg-day 

Bioaccumulallon Factor (BAF) LJl<g Body Weigh! (BW) so kg 
Fish lnlake (Fl) 0.0200 kg/day 
moaccumulalion Factor {BAF) 183.ll Ukg 

,.,, Reference Ambient Concentration mg~ Reference Ambient Concentration 0.0002 mg/L 

(Organism) 0.20 /L (Organism) 

NOTE: No N•ti<m•I Rooomm&r>dod WolorQlloJily Cn1eri!J li<Jmml Heo/th; No IRIS; No IIEA6T NOTE: No Nal/omd Rec<ommsnded W•tM Qllaliry Cnh>ri• - Human Heal/h 

CJS-1,2-DICHLOROETHENE (CAS 156-59-2) {SYNONYM: CJS-1,2-DICHLOROETHYLENEJ 

AQUATIC LIFE (FRESHWATER} AQUATIC LIFE (SALTWATER) 
ACUTE CHRONIC A.CIITE CHRO!IIC 

(pgll.J 1•11'1-1 fi>!Jll.J lpg/1.I 

ND ND ND ND 

NOTE: Na N•OOll•I Rocommer,ded Walor-Qoafily Cn1elio - Aquatic u,-,,; No Gold .Book NOTE: No National R9=Jm•ndod W•tM Qualiry Cril.ORo -Aqua/le /Jfe; No Gold &ok 

....................--..····························-·----··..........s_..._ ................................. , ____............................................ - .... - ............................ . 
HUMAN HEALTH (NONCARCINOGEN) HUMAN HEAL TH (CARCINOGEN\ 

SOURCE(!!) 

Rererence Dose (RID) 0.002 f(mglkg-day) 1111S, mo Oral Slope Factor /(mg/kg-day) 

Relative Source Con1ribution {RSC) 0.2 Risk Exposure Level 

Body Weight (BW) 80 kg 
Fish ln1ake {Fl) 0.0200 kg/day Risk Specified Dose (RSC) mg/kg-day,,Bloaccumulallon Factor(BAF) 10.71 LJkg ""°'&Gob",200al"-"""") Body Weight {BW) 

Fish lnlak.e {Fl) kg/day 
Bioaccumula\lon Factor (BAF) u,, 

Reference Ambient Concentration 0.149 mg/L Reference Ambient Concentration mgA. 

149 µg/L 0 anism ""'' o anism 

NOTE: No N•liruwl Rocomm,,nd'1d W•lerQlloJi!y Cri/erla- H!JmM He•ll~ 

IRIS, 2010 •mlea !here is "lnad ala lnformallon to ossoss lh• earCUl enc 

DICHLORAN (CAS 99-30-9) [SYNONYM: 2,6-DICHLOR0-4-NITROBENENAMINE] 

AQUATIC LIFE (FRESHWATER) AQUATIC LIFE (SALTWATER) 
ACUTE CflRONIC ACUTE CHRONIC 

(""'1-1 11<9'LI 1•9'1-1 h<9/LI 

56,3 3.38 ND ND 

NOTE: No Notionol Roco,rme1"Jed Weier Qlloli/y Cnlori•- A'l!'•lio lffo; No Gold Book NOTE; No Ma/ionlll Rooommondad W•t,., Quality erit,,rio -Aqt,a/lc Ute; No Gold Bao.'< 

S•• allaohed ro, aquauo Ille criteria calcula~on, ............................................................ -----------··-................... ------····".......................................·····•·-..·-···.. ··••u•• 
HUMAN HEALTH (NONCARCINOGEN) HUMAN HEALTH (CARCINOGEN\ 

Reference Posa (RfD) /(mg/kg-day) Oral Slope Fac1or /(mg/kg-day) 

Relallve Source Contribution {RSC) Risk E•posure Level 
Body Weight {BW) ,, 
Flsh Intake (fl) kg/day Risk Specllied Dose (RSD) mgll<.g-day 

Bloaccumulation Factor {BAF} LJl<g Body Weigh! (BW) 
Fish ln1ake (F!) kgfday " 
Bloaccumulalion Factor (BAF) lll<g 

Reference Ambient Concentration m,n. .Reference Ambient Concentration mgA. 

µ,Jc (Organism) L Organism) 

NOTE: No Nof/onr,/ Roco,m,•- Wo/erQllali/y C,i/e,fo- HumoR 1/eallh; No IRIS; No HEAST; No PPRTV; No ATSDR NOTE: No NfIOO/la/ ReO<Jmmended Weter Q<Jllli/y Cri/.oria - Human Hoollh; No IRIS; No HEAST.· No PPRJV; No ATSDR 
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ATTACHMENT 8 

FORMALDEHYDE (CAS 50-00-0) 

AQUATIC LIFE (SALTWATER)AQUATIC LIFE {FRESHWATER) 
ACU'TE CHllON,CACUTE CHRONIC 
(>eyL) (o!JILJl•~I tpgll! 

846 94 ND ND 

NOTE: No Nooo,Ja/ Roc,,mmended WorerQ<,olify Crilorio • Aquo!ic LJfe; 1w Gold BookNOTE: No /IMliono! Ro"""'""'ndr,d W•t•r Quo!ity Critede- Aquoric I.if•,- No f1<>kl Bao/I 

Soe aH.a<h•d for aquaUc life crllorla calcula~ons ·················--·..····..·..............................._,............................................................................................................................................................................................. 
HUMAN HEAL TH (NONCARCINOGEN) HUMAN HEALTH (CARCINOGEN) 

SOURCE/SI 

Reference Dose (RID) 0.2 /(mg/kg-day) J<IS, 1900 Oral SI0J){l Faclor /(mg/kg-day) 

Relative Sour,;e COnlribuU011 (RSC) 0.2 Risk Exposure Level 

Body W11ight (BW) 80 kg 

Fish lnlake (Fl) 0 0200 kg{day Risk Specified Dose (RSD) mg/kg-day 

Bloaccumulal!on Fac!or (BAF) 1.056 Ukg ,,,,,,._._,,,,...,,x,,,(opp,,bapf><) Body Weighl (BW) kg 

Fish ln1ake (Fl) kg/day 
Bioaccumulallon Factor (BAF) Ukg 

Reference AmbientConce11lration 151.5 mglL Refenmce Ambient Concentralion 

151,515 µg/L (Organism) (Organism 

NOTE: No M,//onaJ Rocommended WolerQuoli/y C,,-folfo Hum•n Hao/th; No IRIS; No HEAS1; No PPRTV; No ATSDRNOTE: No Nal/olla/ Re<:ommemled Weter Qu•lily Ciil•ri• Hum,,n HesM 

VANADIUM, AS VANADIUM PENTOXIDE (CAS 1314-62-1) 

AQUATIC LIFE (FRESHWATER) AQUATIC LIFE /SALTWATER) 
AC\lrc CHRONICACIJIIS C>lRONKl 
(µgll..) 1,gl!.Jfpgll.J IPgll) 

ND ND ND ND 

NOTE: No Nii//w,o/ Recommendo~ Wo/e, Quol/ly Crilerio - Aq<10Uo Ufo; No Gold Boo~ NOTE: No /Vof/ons/ Ro""""""nded Waler Quality Cnle<i• -Aquolio life; No Gold &>o1c 

...............................................................................................,..-....................................................................................................................................-................... 
HUMAN HEAL TH (CARCINOGEN)HUMAN HEAL TH (NONCARCINOGENJ 

SOURCE(S\ 

Reference Dose (RID) 0.00065 /(mg/kg-day) EP...J~2011 (<fron) Oral Slope Factor /(mg/kg-day) 

Relatlve Source Contribution {RSC) 0.2 Risk Exposure Level 

Body Weight (BW) 80 kg 
Fish lnleke (Fl) 0,0200 kg/day Risk Specified Dose (RSD) mg/kg-day 

Bloaccumuletion Factor (BAF) 24,82 Ukg ArOOl&<S-,:>M'!(upp,,c-,) Body Weight (BW) kg 
Fish Jnlake (Fl) kg/day 
Bioaccumulalion Factor (BAF) Ukg 

Reference Ambient Concentration 0.027 mgl[.. Referenc.e Ambient Concentration mg< 

or anlsm) ,IL (Organism)27 J.lg/L 

NOTE: No NaUono/ Rooommom!ad Waler Quality Cilerlo • Hwrum H••/lh; Na IRIS, No HEAST; ~ PPRN,· Na AJSDRNOTE: No Nation8' R,,commendod Watar Qualify Cn1eria - Hmmm Heo/j~ 
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ATTACHMENT 8 

3,3'-DIMETHYLBENZIDINE (CAS 119-93-7) 

AQUATIC LIFE (FRESHWATER) AQUATIC LIFE (SALTWATER) 
ACUTE tHFICIIIIC AClITE CHllotllC 
lpg/1) !P""-1 (p!JILJ (Jog/I.) 

ND ND ND ND 

NOTE: No rhriorla/ Rocommondod WBfor Quol/ty Crifori• - Aqu•Uc U/o; No Gahl /IQok NOTE: No No/Jona/ Recwrmemiod Waler Quality Cn'lerls -AqueUc Lff~; No Gold Book 

HUMAN HEALTH (NONCARCINOGEN) HUMAN HEALTH (CARCINOGEN) CLASS: 82 

Reference Dose (RID) /(mg/kg-day) Oral Slope Factor 9.2 f{mg/kg-day) 
RelaHve Soucce Conlribullon (RSC) Risk Exposure Level 0.0000()1 
Body Weigh.I (BW) kg 
Fish Intake (fl) kg/day Risk Specified Dose (RSD) 0.000000109 mg/kg-day 
Bloaccumulallon Factor {BAF) Ukg Body Weight (Bl,\I} 00 kg 

Fish. Intake (Fl) 0.0200 kg/day 
Bioaceumulalion Fac!or (BAF) 17.69 LJkg 

Reference Ambient Concentratlon mg< Reference Ambient Concentra!lon 0.00002 mg/L 

µg/c (Organism) 0.02 µg/L Organism 

NOTE: No Notiom,/ RecammeOOf/d WolerQ<loldy Gmerio /-lumen Heo!/h; No IRIS NOTE: No Ne/Jona/ R•=•ndod Wotor Q<Je/11)' Cri!eti• - 1/umBII Hoe/lb; No IRIS 

CARBAZOLE (CAS 86-74-8) 

AQUATIC LIFE (FRESHWATER) AQUATIC LIFE (SALTWATER) 
ACtJ1E CKRo.'IIC AllUTE CHROIOO 

le~) !J'911.l b>E,ft..J lpgll.f 

ND ND ND ND 

NOTE: No M,~or,a/ Recomm,:nded Waler Q,J,~ly Criteria -A<(uol/c Ufe,- No Gold Book NOTE: Na N•tionol Recomm,ndod W•lorQuoJily Crir•ri• • Aquol/c LJfa; No Gold Book 

···········..·······..··•·..··...·............................................................----------···•··--····-··············..····································-···-
HUMAN HEALTH (NONCARCINOGEN) HUMAN HEAL TH (CARCINOGEN) CLASS: B2 

SOURCE(S! 

Reference Dose (RID) /(mg/kg-day) Ora! Slope Factor 0,02 l(mg/kg-llay) H,...-,-,1997 

Relalfve Source Con1ribulion {RSC) Risk Exposure Level 0,000001 
Body Welghl (BIi\') kg 
Fish Intake (FO kg/day Risk Specified Dose (RSD) o.ooooso mg/kg-day 
Bioaccumulation Faclor(BAF) Ukg Body Welghl (BIi\') 80 kg 

Fish lnlake (FQ 0.0200 kg/day 
Bloaccumulallon Faclor (BAF) 258-4 Ukg 

Reference Ambient Concentration mg'1. R.,ference Ambient Concentration o.ooon mgll 
(Organism) 0.77 g/L {Organism)""' 

NOTE: Nu Nations/ Recommel1<ied Water Qua/j/y Clit•m> - Hum,m /f9S//h,- No /RfS; No H1'AST NOTE: No Natioool R"""""1ltndod WalBrQW>Jity Cnlorio - Humon Hea!lh,- No /RJS 
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EPI Suite Results For CAS 88-73-3 

Bioaccumulation Estimates (BCFBAF v3.0l): 
Log BCF from regression-based method - 1.145 (BCF - 13.96 L/kg wet-wt) 
Log Biotransformation Half-life (HL) - -0.2588 days (HL 0. 5511 days) 
Log BCF Arnot-Gobas method (upper trophic) 1.194 (BCF 15.64) 
Log BAF Arnot-Gobas method (upper trophic) - 1.194 (BAF 15.64) 
log Kow used: 2.24 (expkow database) 

EPI Suite Results For CAS 123-91-1 

Bioaccumulation Estimates (BCFBAF v3.01): 
Log BCF from regression-based method - 0.500 (BCF - 3.162 L/kg wet-wt) 
Log Biotransformation Half-life (HL) - -1.5075 days (HL - 0.03108 days) 
Log BCF Arnot-Gobas method (upper trophic) -0.034 (BCF 0.9248) 
Log BAF Arnot-Gobas method (upper trophic) - -0.034 (BAF - 0.9248) 
log Kow used: -0.27 (expkow database) 

EPI Suite Results For CAS 106~47-8 

Bioaccumulation Estimates (BCFBAF v3.0l): 
Log BCF from regression-based method - 0.874 (BCF - 7.489 L/kg wet-wt) 
Log Biotransformation Half-life (HL) - -0.5751 days (HL 0.266 days) 
Log BCF Arnot-Gobas method (upper trophic) 0.849 (BCF 7. 061) 
Log BAF Arnot-Gobas method (upper trophic) - 0.849 (BAF 7. 061) 
log Kow used: 1.83 (expkow database) 

EPI Suite Results For CAS 103-33-3 

Bioaccurnulation Estimates (BCFBAF v3.01): 
Log BCF from regression-based method - 1.000 (BCF - 10 L/kg wet-wt) 
Log Biotransformation Half-life (HL) - -0.2284 days (HL 0.591 days) 
Log BCF Arnot-Gobas method (upper trophic) 2.264 (BCF 183.8) 
Log BAF Arnot-Gobas method (upper trophic) - 2.264 (BAF 183.9) 
log Kow used: 3.82 (expkow database) 

EPI Suite Results For CAS 156-59-2 

Bioaccumulation Estimates (BCFBAF v3.0l): 
Log BCF from regression-based method - 0.987 (BCF - 9.696 L/kg wet-wt) 
Log Biotransformation Half-life (HL) - -0.2518 days (HL 0.5601 days) 
Log BCF Arnot-Gobas method (upper trophic) 1.030 (BCF 10. 71) 
Log BAF Arnot-Gobas method (upper trophic) - 1.030 (BAF 10.71) 
log Kow used: 2.00 (expkow database) 
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EPI Suite Results For CAS 50-00-0 

Bioaccumulation Estimates (BCFBAF v3.01): 
Log BCF from regression-based method - 0.500 (BCF - 3.162 L/kg wet-wt) 
Log Biotransformation Half-life (HL) - -1.2600 days (HL 0.05495 days) 
Log BCF Arnot-Gobas method (upper trophic) 0.024 (BCF 1.056) 
Log BAF Arnot-Gobas method (upper trophic) - 0.024 (BAF 1.056) 
log Kow used: 0.35 (expkow database) 

EPI Suite Results For CAS 001314-62-1 

Bioaccumulation Estimates (BCFBAF v3.01): 
Log BCF from regression-based method - 1.628 (BCF - 42.48 L/kg wet-wt) 
Log Biotransformation Half-life (HL) - -1.0899 days (HL 0.0813 days) 
Log BCF Arnot-Gobas method (upper trophic) 1.395 (BCF 24.82) 
Log BAF Arnot-Gobas method (upper trophic) - 1.395 (BAF 24.82) 
log Kow used: 2.97 (estimated) 

EPI Suite Results For CAS 119-93-7 

Bioaccumulation Estimates (BCFBAF v3.01): 
Log BCF from regression-based method - 1.211 (BCF - 16.25 L/kg wet-wt) 
Log Biotransformation Half-life (HL) - -0.6921 days (HL 0. 2032 days) 
Log BCF Arnot-Gobas method (upper trophic) 1.248 (BCF 17.69) 
Log BAF Arnot-Gobas method (upper trophic) - 1.248 (BAF 17. 69) 
log Kow used: 2.34 (expkow database) 

EPI Suite Results For CAS 86-74-8 

Bioaccumulation Estimates {BCFBAF v3.01): 
Log BCF from regression-based method - 2.121 (BCF - 132.3 L/kg wet-wt) 
Log Biotransformation Half-life (HL) - 0.1528 days (HL - 1.422 days) 
Log BCF Arnot-Gobas method (upper trophic) 2.412 (BCF 258.3) 
Log BAF Arnot-Gobas method (upper trophic) - 2.412 (BAF - 258.4) 
log Kow used: 3.72 (expkow database) 

Page 26 of44 



2-CHLOROANILINE (o-Chloroaniline; 2-Chlorobenzenamine) 
CAS (95-51-2) 

Study Search Conducted: July 2017 
Aquatic Toxicity Studies Evaluated: 

REFERENCE INFORMATIONSTUDY ORGANISM TEST CONDITIONS TEST RES ULTS 
REJECTION 

ECOTOl E!loc\ 
CommonN,.,. Sp..:I.. Namo Durallon Thr°""h Ell.cl Me.,ure- conoonkallnn ECOTOXI Au1ho~•),,. F,e,t,w,t.r Chemical CODES 

UfeStage Sallwo!ec l'u~ ,~.<>rStallo ·~· '"""' 
ACUTE: 

Amphip<>tl Gammarus facsialus Flow Freshwale1 >99.0 LCSO Morlal!ly Mor1ality BD<lll, RL. (1989) 
3 

,,, ECOTOX{55961) P!!dersen, F.E., el. al. (1990)Waler Flea Daphnia magna <24 hours 40 his Reriewal FreshwateI C EC50 !nloxlcatior Immobile 450 ug/L 

" Waler Flea Daplmia magna S.24 hours 40 hrs Slatic Freshwate1 EC50 Jntox!caHor Immobile ECOTOX(846)1800 Ug/L Kuhn, R, el al (11JB9)

" 
~,: :,.)•c.l• '·' 

Fathead minnow Plmaphe/as prom/as 213-34 days Freshwale1 ,,s C ,cso Mortality Mortaliljl 5650 ugll ECOTOX(15031) Broderius, S.J.. el al. (1995) ' "~ 
Freshw,ile1 ,cso Mortaliljl ECOTOX (15031) Broderius. S.J.. el al.• (1995) " Fathead minnow P/rm,pha/as prom/as 26-3-4 days 96hrs Fl= ,,s C MortalTly 5130ugll. 

,cso Mor1ality 5680 Ug/L ECOTOX (12858) Gelger, O.L. el al.. (1986) " ~ Fathead mlnnow Plmopha/es prom/as 29 days 96 hrn Fl= Freshwale1 ,.. Mor1aliti, 

,sh• Freshwa!e1 ' ,cso Mortality 5810ug/L ECOfOX(12448) Brooke, L.T .• el Ill.. (1904) 
3 
3 

y Falhead minnow Pimepha/es prom/as 36 dav,; Fl= ,.. ' Mor1alily 

,., Hlll!on, D. G, (1989)

" Ralnbowlroul OnCIJfflJ'IICl/llS myklss Juvenile 96hr "= Freshwale1 ,cso Mortarrty Mortality 1040 ug1L 

EXTENDED ACUTE: 

CHRONIC: 

~ Waler Flea Daphnia magna <2.4hours 21 days Renewal freshwalel NOEC tePf-odUclio ECOTOX (847) Kuhn. R. et al (1909) 

$ Waler Flea Daphnia map1a """'<24 hours 21 days Renewal Frnshwalel >99_0 ' NOEC teprodUG~D 25uqll Hutton. o_ G., (1989) 

Rainbow lmut Oncorhynohus myklss 105 days 'low-througFreshwa\el >99.0 NOEC Growth 3.7 ug/L Pierson. I<. B. (1989)"'"'lli" "'' 
BIOCONCENTRATION: 

··.]· '-' 
'-' 

ECOTOX CONTROL NOTES 

C= Concurrent Controls 

NR=Not Recorded 

S=Satisfactory 

REJECTION CODES: 

l=Not an aquatic animal 
2,,,Single--celled organism 
3=El!posure duration or endpoint inconsistent with Guidelines for Deriving Numer/col Notional Woter Quality Criteria for the Protection Of Aquatic Organisms and Their Uses, 1985 

4=Control results not recorded 

S=Study report not In English 
6=Specles not resident to North America {per Guidelines/or Deriving Numerical Nation al Water Quality Criteria for the Protection Of Aquatic Organisms and Their Uses, 1985) 

7=Bloacculuation/8ioconcentration test 

OTHER NOTES: 
1. Study 119 was conducted for E.I. Ou Pont de Nemours at Enseco in Marblehead, MA 
2. Study #32, #36, and #37 were conducted For E.I. Du Pont de Nemours at Haskell Laboratory in Newark, DE 
3. Study #32 reported the 96-hr LCSO value of1040 ug/L using nomlnal concentrations. Using measured concentrations, the 96-hr LCSO would be 1135 ug/L. 
4. Study -11-35 Indicates that the following test concentrations were 1/secl For the subject chemical: 3.16, 1.00, 0.316, 0.100, 0.0316, 0.0100, 0.00316, and 0.001 mg/L." A MATC calculated from the NOEC 

and LOEC is 56.6 ug/L. 

5. Study #36 reports a MATC of 34 ug/L. 
6. Study 11-37 reports a MATC of6.7 ug/L. 
7. The Daphnia values do not differ by more than a factor of ten (p.15 of Gu/de/Ines/or Deriving Numerical National Water Quality cn·terio for the Protection OfAquatic Organisms and Their Uses, 1985) 
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2-CHLOROANILINE 

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

FRESHWATER 

ACUTE 
PHYWM CL.ASS FAMILY SPECIES ENDPOINT 

VAlUE 

(ug/L) 
SMAV GMAV 

Toe family Salmonidae In lhe class Oslelctllhyes Chordata Ac!Jnopterygii Salmonldae Oncorllynchus myklss 96-hrLC50 1135 1135 1135 

A second family in lh" class Osleichlhyes, preferably 

' a commercially or recreationally lmportanl wannwaler 
species Cl1olllata Acllnopl.erygii Cyprinldae Pimephales promelas 96-hrlC50 5650 5561 5561 

Chordata Aclinopterygii Cyprinidae Plmephalfls prome/as 96-hrLCS0 5130 

Chordata Aclinop(eryglf Cyprlnidee Pimepha/es prome/as 96-hr LCSO 5680 

Chorda\a Acllnoplerygii Cyprinidaa Pimepha/es prome/as 96-hrLCS0 5810 

A third family in the phylum Chordata (may be In lhe 
class Ostelc!Jlhyes or may be an amphibian, etc.) 

4 A planklonlc cruslacean (6.lf., clodoceran, copepod, 
etc..) 

Arthropoda Branchiopoda Oaphnlidai Daphnia magna 48-hrEC50 <SO '" '" 
Arthropoda Branchlopode Daphnlldaa Daphniamagna 48-hrEC50 1800 

A benth!c crustacean (e.11., ostrecod, isopod, 
arnphipod, crayHsh, ale..) Arthropoda Malacoslraca Gammaridae Gammarus fusoiatus 96-hr LC50 '"' "'" 5400 

6 An inseci (e.g., mayfly, dr,igo,,ny, damselny, sl.oneHy, 
caddlsfly, mosquito, midge, e!c.) 

7 A family i11 a phylum other than Arthropoda or 
Chordata (e.11., Rotifera, Annelida, Mollusca, etc.) 

8 A family In any other order of insect or any phylum not 
already represented 

NumberofMinfmum Da/<1 Adjustmen/ 

Requirements S<tlisjied: Faclor. 

FAMILY GMAV RANK 21.9 ,1 5<t/mQllidoe 1135 13.0 

2 cyprlnldoe 3 6.0 

3 70"" 4 

4 Dophniid<te 000 6.1 
6 5.2Gommorfd<te '""' 7 4.3 

rABLEA--1-S!SCOfillAI\YACUTt FACTo"5 l,wn <D 

• CFRlll,App,od;,A,Julyl,2017 

n= 4 

Number of mlnlmum data requirements satis~ed: 4 

Adjustmeol Factor: 7 o 

Lowest GMAV: 900 ug/L 

SAV=Lowest GMAV/Adjustment f'uctor. 129 ug/L 

SMCcSAV/2 64.3 ug/L 

CHRONIC 

MATC SMCV GMCV
SPECIES TE5T/TVPE 

(ug/L) (ug/L) (ug/L)
PHVlUM FAMILY'""' 

1 The family Salmonldae in the ciass ~eichlhyes Chon:lala Actlnoplerygli Salmonidae Om=hym;hus mykiss 6.7 6.7 6.7 #37: Early Life Stage 

A second family in lhe class Osteichthyes, preferably 

' a commercially or recreationally )mportant warmwater 
species 

3 A lllird family in the phylum Chordata (may be in lhe 
ctass Osteichthyes or may be an amphibian. etc.) 

A planktonlc crustacean (e.g., ciadoceran. cape pod. 4 
elc.) Arthropoda Branchiopada Oaphnlldae 56.6 43.9 43.9 #35: Life Cycle 

Arthropoda Branciliopoda Daphniidae 34.0 #36: Life Cycle 

A benlhlc crustacean (e.g,, astracod, Lsopod, 
amphipod, crayfish, etc.) 

An insect (e g, mayny, dragonfly, damselny, sloneOy, 6 
caddlsny, mosqui!o, midge, elc.) 

7 A family In a phylum other than Arlhropoda or 
Chorda!a (e,g , Rotifera, Annelida, Mollusca, etc,) 

A family In any other order or insecl or any phylum nol 
already represented 

................................................................. * ........... *............................................................................................................~ ••*..................................................................... 
CHRONIC 

105..!•vMATC ACUTE-TD-ffl/lONIC 
RATIO"" Fish 1135 6.1 6.7 169.4 

4ahtECSO 21-<lovMATC ACUJE-TO-OlHONIC 

,oo "" ~w 

·~ ' lnverlebrala ""' 56.6 15.9 20,5 

'4 26.5 
MOK l,,ClffE.TO-C!!ROlllC '"' 

~"" 
Olher acutely-sensillve species 

.,. 
"" oefaull" 

SACR (GEOMEAN OF THE ACRS): 39.7 
scv~SAV/SACR: 3.24 ug/L 

NOTES: 
1. The data available does not s,itlsfy the required eight families {per GuidefinesforDenving Numer/ca/ Nntlonal Water Quo//ty Cr/ter/ofor the Protection OfAquot/c Organisms and Their Uses, 1985). In 

order to .iddress the requirements of 40 CFR 122.44(d}{1Uv1), and alternative procedure allowing forthe use of a data set less than the minimum Is necessary. The procedures outlined In 40 CHI 132, 

AppendiK A, Parts XII, XIII, .ind XIV were used as guidance to develop criteria used to conduct ,in Reasonable Potential Analysis. 

2. Toe dilution waler used !n lhe aC<.1te end clnon!c studies were similar, 

3. The two calculaled ACRs di/far by loss then a factor oflen 
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3-CHLOROANILINE (m-Chloroaniline; 3-Chlorobenzenamine) 
CAS {108-4-29) 

Study Search Conducted: July 2017 
Aquatic Toxicity Studies Evaluated: 

f-'SeTUe#eDoV+--,---~-"----'OCReGcA'c:sl:c~C•"-----,,,-:-:~-.-.+-,-,-""-~--Ths,c::.Clo:SslcF;e~el;e~e;e:Oc:c~c~-,-:•-1~~•'•"":.•o;c-t-,-..-~-,.--,-,,-,-,"'=:c~c~:CS•c'U.cllcSc..__,~-----,-,-,-+---,c-o-,-,,-,-'cE,;•cERcEcNeCcEclNaFaOcReMc:."T•el~e,:cl____---lR~"::t 
or SlaUc Code m•nl 

ACUTE: 

Waler Flea Daphniam8glla 
,-·.;;·!·· 

6-24 hrs 48 hrs Slalic Freshwatai 
~i:-u 
NR s EC50 ln!o:dcaffon Immobile 350 ug,t_ ECOTOX(8-46) 

EXTENDED ACUTE: 

CHRONIC: 

,. Water Flea DBplmla maqnr, "' 21 days Renawal Freshwa(e1 

~fig 
,,g~ 
NR s NOEC teproduciio Genernl 13 ug/L Kuhn, R., el. al. (1989) 

BIOCONCENTRATION: 

' ' 

ECOTOX CONTROL NOTES 

C= Concurrent Controls 
NR=Not Recorded 
S=Satlsfactory 

REJECTION CODES: 
l=Not an aquatic animal 
2=Slngle-celled organism 

3=Saltwater species 
4=Exposure duration or endpoint inconsistent with Guidelines far Deriving Numerical National Water Quality Criteria for the Protection OfAquatic Organisms and Their Uses, 1985 

5=Control results not recorded 
&,:Study report not in English 
7=5pecies not resident to North America (per Guidelines for Deriving Numerical National Water Quality Criteria for the Protection OfAquatic Organisms and Their Uses, 1985) 

B=Bloacculuation/Bioconcentration test 

OTHER NOTES: 
1. Study #28 indicates that the following test concentrations were used for the subject chemical: 800, 400, 200, 100, 50, 25, 12.5, and 6.25 ug/L. A MATC calculated from the NOEC and LOEC is 17 ug/L. 
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3-CHLOROANILINE 
FRESHWATER 

ACUTE 

PHYLUM CLASS FAMILY SPECIES ENDPOINT 
VALUE 
(ug/l) 

SMAV GMAV 

1 The family Sa!monidae in the class Osteichthyes 

A second family in lhe class Oslerchlhyes, preferably a 
2 commercially or recreationally impor1anl warmwater 

species 

A third family in the phylum Chordata (may be In the
3 dass Osleich!hyes or may be an amphibian, elc.) 

• A planklonic crustacean {e.g., cladoceran, copepod, Arthropoda Branchiopoda Daphniidae Daphnia magna 48-hr ECSO 350 350 350 
etc) 

A benlhlc crustacean (e.g , ostracod, isopod,
5 

amphipod, crayfish, etc.) 

An insecl {e.g., mayfly, dragonfly, damselny, stonefly, 6 
caddislly, mosqullo, midge, etc.) 

A family in a phy!um other lhan Arthropoda or Chordal a 
7 

(e.g., Rolifera, Annelida, Mollusca, etc.) 

A family in any other order of Insect or any phylum not8 
already represented 

Requiremenls Satisfied: Factor: 

FAMILY GMAV RANK 1 21.9 

1 2 130 

2 3 8.0 

3 4 7.0 

• Dophmidoe 350 5 6.1 

6 5.2 

6 

5 
7 4.3 

TABLE A-1-SECONDARY AOJTEFACTOIISfrom 40 

CfR 132, AppendlK A. July 1, ".!017 
7 

8 

n= 1 

Number of minimum data requirements satisfied: 1 
AdjustmenlFactor: 21.9 

Lowest GMAV: 350 ug/L 

SAV=Lowest GMAVJAdjuslment Factor 16 ug/l 

SMC=SAV/2: 8.0 ug/L 

SPECIES TEST/TYPE 

1 The family Salmonldae in the class Osteichthyes 

PHYLUM CU\5S FAMILY 

A second family in the class Osteichthyes, preferably a 
2 commercially or recreationally importanl warmwaler 

species 

A third family In the phylum Chordala (may be in the
3 class Osleichlhyes or may be an amphibian, elc.) 

• A planktonic crustacean (e.g., cladoceran, copepod, 
etc.) Arthropoda Branchlopoda Daphniidae Daphnla magna 18.0 18.0 18.0 #35: Life Cycle 

A benthic crustacean (e.g., ostracod, isopod, 
5 

amphipod, creyfish, etc) 

An insect (e.g., mayfly, dragonfly, damselfly, sfoneny, 6 
caddisfly, mosquito, midge, elc.) 

A Family ln a phylum o1her than Arthropoda or Chordata
7 (e.g., Rolifera, Annelida, Mollusca, etc.) 

A family in any other order of Insect or any phylum not 
8 

already represented 

*****************"'**••·····••*••············•..*••·········••***•********•***"'*******•*******••..····•$*•*•··••**•****•*•**•**"'•*••·····••*•*•*•**•*****•** 
ACUTE CHRONIC 

96hr-lCS0 MATC ACUTE-~tfl.ONIC.., ,,I< MTIO 

1 Fish 18 
48hrECS0 21-dAyMATC ACIJTI:-TD-Cl/fl.ONIC.., .., 

2 Invertebrate 350 18.0 19.4 2 19.4 
~~ AC!fff-TO-CHfl.ONIC ~· .•, 

MTIO 

"'" M,m 
3 other aculely-sensilive species Default'·~-~"~-" 

SACR (GEO MEAN OF THE ACRS): 18.5 
SCV=SAV/SACR· 0.87 ug/l 

NOTES: 
1. The data available does not satisfy the required eight families {per Gu/defines for Der/11Jng Numerical National Water QuoJ/ty Criteria for the Protection OfAquatic Organisms and Their Uses, 1985). 

In order to address the requirements of40 CFR 122.44[d)(1){vi), and alternative procedure allowing for the use ofa data set less than the minimum is necessary. The procedures outlined in 40 CFR 

132, Appendix A, Parts XII, XIII, and XIV were used as guidance to develop criteria used to conduct an Reasonable Potential Analysis. 
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DICHLORAN (2,6-Dichloro-4-nitroaniline, 2,6-Dichloro-4-nitrobenzenamine, Dicloran) 
CAS (99-30-9) 

Study Search Conducted: July 2017 

Aquatic Toxicity Studies Evaluated: 

STUDY 

• Common Name 

ORGANISM 

Species Name "" LlfeSlage 
Duralio11 

TEST CONDITIONS 
Flow-

Fre•hwater Chemical
Through 

SaJlwaler Puri~
orstaUc 

ECOTOX 
Control,_ Endpoint 

TEST RESULTS 
Effe,t 

Effecl Measure-
men! 

Concenhalion 

REFERENCE INFORMATION 

Rero,once Aulhor(s) 

REJECTION 
CODES 

ACUTE: 
·. ·.. - -

- - -·- ' -- --
- " 

, ... -
"' ·,· :- ' . ' .. 

-----' .-,.,.:1·:,· 2 

-• - - 3 

Waler Flea 
•.',•.··-, :';---

Dilphnia magna <24 hours 48 hrs Stalic FreshwateJ 97 K ECSO lnloxicallor Immobile 
-:·.. :-·-·· 

2070 ug/L 
,,-,,:·:-::•' 

ECOTOX (344) U,S EPA, 2006 
1:-..,, 

-·.-,, ~-·,:,,- .. t.s•· - ·,.-,- :--, •.r;•:7 

-~ 
-

..-- .. -- .=:·,::, ,··-•' ·-,,:· ,,,• ,:; :,:c:,_ 

- - 5 
5 

-: ,' .- 5 
--

6 

7,0 

" Bluegill Lepomls macrochirus 96 hrs Static Freshwater " K LC50 Mortality Mortalily 1080 Ug/L ECOTOX (344) U.S EPA, 2006 

- - - - Cf',• 
- --

--- - - --
--

---
- ,-::. ;•_,,·• 3 

--

0 

Rainbow Trout Om:orhynchus myk/ss 96 hrs Sta11c Freshwate1 Tech LC50 Mortality Mortality 900 ug/L U.S EPA, 2006

" 

EXTENDED ACUTE: 

CHRONIC: 
Water Flea Daphnia mag11a -<24 hours 21 days Semi-StaticFreshwaleI NOEC Reproduction & Growlt 32 ug/L U.S EPA, 2006 

Grnwlh SO ug/L U.S EPA, 2006 " Rainbow Trout Oncorhynchus mykiss Juveniles 28 days low-Throusfreshwale1 NOEC ,." RalnboWTrou! Oncorh nc:hus m k/ssmbyollarv 91 da s low-ThrousFreshwale1 NOEC Re roducHon survTval 11 ug/L Hulton, 1989 

BIOCONCENTRATION: 

ECOTOX CONTROL NOTES 
K:=Data for control is presented but without accompanying methodology to identify procedures used 

REJECTION CODES: 

l=Not an aquatic animal 

2=Saltwater organism 
3=Exposure duration or endpoint inconsistent with Guidelines for Deriving Numerlcof Natlonof Water Quality Criteria for the Protection Of Aquatic Organisms and Their Uses, 1985 

4=EC concentration unknown based on concentration series used in test 
S=Species not resident to North America (per Guidelines for Deriving Numerical National Water Quality Criteria for the Protection Of Aquatic Organisms and Their Uses, 1985) 

6=Chemlcal purity unacceptable or chemical tested is a mixture 

7=0utlier 
8=Study unavailable 

OTHER NOTES: 
1. The document Environmental Fate and Ecological Risk Assessment for the Re-registration of DCNA, prepared by the US EPA Office of Pesticide Programs (ID; EPA-HQ-OPP-2005-0265-

0023; date posted ln docket: July 19, 2006) was used as the basis for determining acceptable or supplemental tests for Dichloran. 

2. Study #24 was conducted for The Upjohn Company at Haskell Lab_oratory in Newark, DE 

3. Study #22: MATC cc 56.6 ug/L {nominal). 

4. Study #23: MATC = 89.4 ug/l (nominal). 
5. Study 1124 reports a MATC of 16 ug/L (measured). 
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DICHLORAN 
FRESHWATER 

ACUTE 
PHYLUM GlASS FAMILY SPECIES ENDPOINT 

VALUE 
(ug/L) 

SMAVs GMAVs 

1 The family Salmonidae in the class Osleichlhyes Chordata Aclinoplerygii Salmonidae Oncorhynchus myldss 96-hr LCSO 900 900 900 

A second family in the class Osteichlhyes, preferably a 
2 commercially or recreationally important warmwater 

species Chordata Aclinoplerygii Centrarchidae Lepom/s macrochirus 96-hr LC50 1080 1080 1080 

3 
A third family in the phylum Chordata (may be in Iha 
class Osleichlhyes or may be an amphibian, etc ) 

4 
A planklonic crustacean (e g , cladoceran, copepod, 
etc.) Anlhropoda Branchiopoda Daphniidae Daphnia magna 48-hr ECSO 2070 2070 2070 

5 A benlhic crustacean (e.g., oslracod, isopod, 
amphipod, crayfish, etc.) 

6 An insect (e.g., mayfly, dragonfly, damselfly, stonelly, 
caddislly, mosquito, midge, elc.) 

7 
A family ln a phylum other lhan Arthropoda or 
Chorda1a (e.g., Rotifera, Annelida, Mollusca, etc.) 

8 A family m any olher order of lnsecl or any phylum nol 
already represented 

********************************************************************************************************************************************************* 
Requirements SoUsftr:d: Factor: 

FAMILY GMAV RANK 1 21.9 

1 Sa/monidae 900 2 13.0 

2 Centrurchidae 1080 2 3 80 

3 4 7.0 

4 Daphniidae 2070 3 5 6.1 

5 6 5.2 

6 7 4.3 

TABLE A-1-SECONDARV ACUTE FACTORS from 40 

cm Ul, Appendix A, July 1, 2016 
7 

8 

n= 3 

Number of minimum data requirements satisfied: 3 

AdJustment Factor: 8.0 

Lowest GMAV: 900 ug/L 

SAV=Lowesl GMAV/Adjustmenl Factor: 113 ug/L 

SAV/2= 56.3 ug/L 

CHR NI 

MAT( SMCV GMCV 
PHYLUM CIASS FAMILY SPECIES TEST/lYPE 

(ug/L) (ug/L) (ug/L) 

1 The family Salmonidae m the class Osleichlhyes Chordata Aclinopterygii Safmonidae Oncorhynchus mykiss 16.0 16.0 16.0 #24: Early Life Stage 

A second family in the class Osteichthyes, preferably a 
2 commercially or recreationally important warmwaler 

species 

A third family In the phylum Chordata (may be in the
3 

class Osteichthyes or may be an amphibian, etc.) 

A planklonic crustacean (e.g., cladoceran, copepod,4 
etc.) Arthropoda Branchiopoda Daphniidae Daphnia magna 56.6 566 56.6 #22: Life Cycle 

A benlhic crustacean {e.g, ostracod, isopod, 
5 

amphipod, crayfish, elc ) 

An insect (e.g., mayfly, dragonfly, damselfly, stonelly, 6 
caddisfly, mosquito, midge, etc) 

A family in a phylum olher than Arthropoda or
7 

Chordata (e.g., RotIfera, Annelida, Mo\lusca, etc ) 

A family m any other order of /nsecl or any phylum nol 8 
already represented 

********************************************************************************************************************************************************* 
ACUTE ~ 

96hr-lCS0 91•dayMATC ACUTE-TCH:llRONIC 

RATIO"'' ""' 1 Fish 900 16 56.3 56.3 
48 hrECSO ll•dayMATC AClJTE.TO--CffRONIC 

IIATJO""' 2 lnvertebrale 2070 366 2 36.6""' 56.6 
MATC ACUTE-TQ.CllRONIC 

~TIO 

3 Qlher acutely-sensitive species ""' 3 c__108,__,Defaull 

SACR (GEOMEAN OF THE ACRS): 33.3 
SCV=SAV/SACR: 3.38 ug/L 

NOTES: 
1. The data available does not satisfy the required eight families (per Guidelines for Deriving Numerical National Water Quality Criteria for the Protection OfAquatic Organfsms and Their Uses, 
1985). In order to address the requirements of40 CFR 122.44(d)(l)(vi), and alternative procedure allowing for the use of a data set less than the minimum is necessary. lhe procedures 

outlined in 40 CFR 132, Appendix A, Parts XII, XIII, and XIV were used as guidance to develop criteria used to conduct an Reasonable Potential Analysis. 

2. Study #23 was nol an life cycle or early life stage study and was therefore not used lo calculate lhe Fish ACR. 
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FORMALDEHYDE 
(FRESHWATER) 

Study Search Conducted: July 2017 
Aquatic Toxicity Studies Evaluated: 

µsru._.,.o0vc,-_____ 0oasaGeAeNs1SeM'------,.-,--l----,-~"''""'':"~":"'."::•os:e:-.-"-,-,-,m-o,---+-----"'"""'":",'..''""'""'--------l-------''"'~"•"•'N<c;,,rNsF"oe••MeAensoe,_______j"8EC1100 
G""""onNome Speeie,N•m• Li[eSlag< IJ0,a1;,,,, ::::~~~ Salh,at,r Por~y Endf"'o! Elfecl ""':.:::;-- CanunkaUon EOOTOll" Aulhor(•) CODESc;:;: 

ACUTE: 

' ' 

~ 

~ 

~ 

~ 

00 

Asiallc Clam 
AslalicClam 

Water Flea 

Water Flea 
Water Flea 

Corb/cllfa mruJi/ensis 

Cotbiwla m1111i/ens/s 

C..do<laphn/a c/Ul>/1' 

Cadodaphnla dubia 

Daphnla pulex 

Neonate 

Neonate 

Neonate 

95hrs 
96hrs 

40hrs 
49hra 
48hrs 

Fl~ Freshwa1e1 

Slali<: Freshwa\e1 

AQUA-NJ;Freshwa!er 

Slane Frnshwate, 

AQUA- Nf.Freshwate1 

" " 

" 

C 

C 

C 

C 

C 

LCSO 
LCSO,cs, 
EC50 

EC50 

Mortality Mortality 

Mortality Mortality 
lnlollcallor Immobile 
fnloodcallor lmmoblle 

lnloodcaUor lmmobfle 

95000 ug/1.. 

126000 ug/L 
12960 Ug/L 
12980 ug1L 
5800 Ug/L 

ECOTOX {416) 

ECOTOX (410) 
ECOTOX {20672) 

ECOTOX {20672) 

ECOTOX (18459) 

.i-· 

Chandle1, J-H., Jr_ el al (1979) 
Chandler. J.H .. J,_ et aL (1979) 

Warne, M.S.J., el al (1999) 
Warne, M_S_J., el. al. (1999) 

Tlsler T. el. al. {1997) 

" Waler Flea Daptmla magna <24 hrs 48 hrs Static Freshwale1 37 EC50 lnl<»<icalior lmmoblle 14600 uglL ECOTOX (344) U-8.. EPA (1992) 

·J_•-

AmericanEel Anguilla roslrala 96hrs Slam: Freshwate1 LCS> MMamy Mortallty 224490 uglL ECOTOX(592) Hlnlon, M.J., el aL (1979) 

American Eal Anguilla /llSJrala 96hrs Static Freshwale1 " ' LC50 Mortality MOT1ality 329650 ug/l ECOTOX{456) Hinlon, M.J .• el al. (1980) 

American Eel Anqui/!a ,.,,ltata l36hrs Slallc Freshwale1 " " ' ' LC50 Morlallly Morlallty 83960 Lig/L ECOTOX(593) Hinl011 M_J. el al. /1978\ 

Page 33 of 44 



Atlanlic Salmon Sa/mosalar 96 hrs Stal!c Freshwater 37 LC50 Mortaltty Mortality 173000 Ug/1.. ECOTOX (344} U.S. EPA (1992) 

Black Bullhead Ameiuros me/as 96 hrs Static Freshwater 37 "' LC50 Mortality Mortality 62100uqll. ECOTOX (344} U.S. EPA (1992)"' 

' 

"' '" "' Bluegill l..epom/s macro,;1,iros 96hrs SlaUc Frashwale1 LC50 Mor1alfly Mortality 100000 ug1L ECOTOX (344) U.S. EPA(1S92) 

Bluegill Lepom/s macrochiros 96hrs StaUc Freshwale1 "' LC50 Mortalfty Mortality 80800 Ug/1. ECOTOX(344) U.S. EPA(1892) 

Bluegill Lepom/s maC1o,;/,/ros 96hrs Static FreshwaleI " "' LC50 Mortarny Mortality 100000 ug/1. ECOTOX (344) U.S. EPA(1S92) 

Bluegill Lepomis macrochiros Slatlo Frashwale1 " "' LC50 Mortalfty Mortality 60000 Ug/L ECOTOX(344\ U.S. EPA/1892)"'"' ''"' " 

' 
Channel Catfish /claluros pur,c/a/us 96 hrs Sla1Tc F<eshwalel LC50 Mortality Morlalny 69000 Ug/L ECOTOX (2989) Clemens, H_P__ et al. (195B) 

,oo '" Channal Catfish /cla/uros pundatus 96 hrs Slallc FreshWalel 37 "' ' LC50 Morla.Iffy Mortalfty 65800 Ug/L ECOTOX [344) US. EPA (1892) 

Fathead Minnow Pimepha/es promelas 30 days 96 hrs stallc FreshwateI 90 C LC50 Mortality Mortafity 26300 Ug/L ECOTOX(14339) Brooke. L (1987/ 

Falha ad Minnow Pimepha/es pmmelas 30 days 96 hrs Flow FreshwaleI 90 C LC50 Mortality Mortallty 24500 ug/L ECOTOX(14339) Brooke. L (1987) 
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Falhead Minnow Pimepha/es prome/as 34 days 96 hrs Flow Freshwate1 90 s LC50 l'\1orlalily Mortality 24100 ug/1. ECOTOX (3217) Gelger, D.L, el. al. (1990) 

= 

231 

235 

Gleen Sunfish Lepomls cyaneHus 

Lake Trout, Siscowet Salve!inus namaycush 

Largemouth Bass Microplerussa/mo/des 

96 hrs 

96 hrs 

96 hrs 

Static 

Slam, 

Static 

Freshwale1 

Freshwalel 

Freshwale1 

37 

37 

37 

LC50 

LC50 

LCSO 

Mortality 

MOOalily 

Mortality 

Mortality 

Mortality 

Mortality 

173000 ug/1. 

100000uqll 

143000 ugll 

ECOTOX{344) 

ECOTOX (344) 

ECOTOX (344) 

U.S. EPA (1992) 

U.S. EPA(1992) 

' 

RainbawTroul Oncarliynchus my/<iss 96 hrs Sla11o Freshwate1 37 LCSO Mortality Mortality 118000 Ug/1.. ECOTOX (344) U.S. EPA{1992) 

RainbawTroul Om;orhynchus my/liss 96 hrs Sla!io Freshwate1 LC50 Mortality Mortality 110000 Ug/1. ECOTOX(344) U.S. EPA{19512) 

RalnboW Trou! Oncorhynchus mVf<iss Fry 96 hrs Static Freshwale1 37 LC50 Mortality Mortality 149000 µgJL ECOTOX (103,90) Bills, T.D. el.al.(1901) ' 



"' Srnallrnoulh Bass Microplerus dolom/eu 96 hrs Slal]c Freshwale1 37 w LC50 Mortality Mortal~y 136000 Ug/L ECOTOX (344) u_s_ EPA /1992) 

striped Bass Mmanesaxat/lis Larvae 96hrs S!atic Freshwale1 37 s LC50 Mortality Mortality 15000 ug/1... ECOTOX (2012) Hughes, J.S. (1973) 

striped Bass Mo,one saxal///s Flr,gerilng 96 hrs S!atlc Freshwa\e1 37 s LC50 Mortality Mortality 4960 ug/L ECOTOX (3515) Reardon, I.S., et al. (1990) 

SI riped Bass Morone saxati/ls FfrlQer1/ng 96 hrs Static Freshwalel 37 s LC50 Mortality Mortality 15000 ugJL ECOTOX (2012) HUghes, J.S. (1973} 

EXTENDED ACUTE TOXICITY: 

"' 

CHRONIC: 
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BIOCONCENTRATION: 

ECOTOX CONTROL NOTES 
C= Concurrent Controls 

NR=Not Recorded 

S=Satisfactory 
K=Data for control is presented but without accompanying methodology to Identify procedurns used 

REJECTION CODES: 
l=Not an aquatic animal 

2=Slngle-celled organism 
3=Exposure duration or endpoint inconsistent with Guidelines for Deriving Numerical National Water Quality Criteria/or the Protection Of Aquatic Organisms and Their Uses, 1985 

4=Controls lnsufficlent 
S=Species not resident to North America (per Gu/de/Ines/or Deriving Numerical National Water Quality Criteria for the Protection Of Aquatic Organisms and Their Uses, 1985) 

6=Purity unacceptable or a mixture was tested 
7=Results reported as approximate or reported as greater than or less than a value or reported in improper units 
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FORMALDEHYDE 
FRESHWATER 

ACUTE 
PHYLUM CLASS FAMILY SPECIES ENDPOINT 

VALUE 
(ug/L) 

SMAVs GMAVs 

1 The ramily Salmonidae in the class Osteichlhyes Chordata Aclinopleryg1i salmonldae Oncorhync/ws mykiss 96-hrlC50 116000 127541 127541 

Chordata Actinoplerygii Salmonidae Onr:orhynchus my/rlss 96-hrLCSO 116000 

Chordata Acllnoplerygii Salmonidae Oncc,rhynchus my/rlss 96-hr LC50 149000 

A second family in lhe class Osteichthyes, preferably a 
2 commercially or recreallonally Important warmwa1er 

species Chorda!a Acllnop1erygll Centrarchidae Lepomis macrochirus 96-hrlCSO 100000 86095 122043 

Chordata Actinoplerygii Cenlrarchldae Lepom/s macrochims 96-hrLCSO 801100 

Chordala Actinoplerygii Cenlrarchidae Lepomis m11crochiros 96--hrLCS0 100000 

Chordata Acilm>plerygil Cenlrarchldae Lepomis mac,r,chinM 96-hrLCSO 68000 

Chordata Aclinoplerygii Cen!rarchldae Lepom/s cyane//us 96-hrLCSO 173000 173000 

A lhird family in lhe phylum Chordata (may be In the 
class Osleichthyas or may be an amphibian, elc.) Chordata Aclinoplerygll Cyprinaclae Pimepha/es promelas 96-hrLC50 26300 24949 24949 

Chordata Aclinoplerygii Cyprinadae Pimepha/es prome/as 96-hrLC50 24500 

Chordala Aciinoplrtrygii Cyprinadae Pimephales promelas 96-hrLC50 24100 

4 
A plaoktonic crustacean (e.g., cladoceran, copepod, 
etc.) Anlhropoda Branchiopoda Daphniidae Crmodaphnia d!Jb/a 48-hrEC50 12960 12980 10320 

Anlhropoda Branchlopoda Daphniidae Ceriodaphnia dubia 48-hrECSO 12960 

Anthropoda Branchlopoda Daphnildae Daphnla pulex 48-hrEC50 5800 5800 

Anlhropoda Branchlopoda Daphniidae Daphnia magna 48-hrEC50 14600 14600 

A benthic cruslacean (e,g,, os!racod, isopod, 
amphlpod, crayfish, etc.) 

An insecl (e,g,, mayfly, dragonfly, damselfly, stoneRy, 
caddisny, mosquito, midge, e(c.) 

7 
A ramilyin a phylum olher than Arthropoda or Chordata 
(e.g., Ro~rera, Annelida, Mollusca, etc) Mollusca Bivalvia Coibiculidae Cotbl(;U/a mani/ensis 96-hrLCSO 95000 109407 109407 

Mollusca BivaMa Coibiculidae Cotbicu/a mani/ensis 96-hrLCSO 126000 

8 A family in any olher order or insect or any phylum not 
already represented 
•••••,.••••..••'"•*"'•*..*****..**'"..•••..••..••..•..•..••••••...............,......,..,,...,...,.,....'°*"*•..••u..••*..*"'****..•*...,•..•....•....•......,......,...,.,..............,u....,. ............ ,. ..,. ..... ,...,.....,. 

Requirements Satisfied: Factor. 

FAMILY GMAV RANK 21.9 

1 Solmonldoe 1275~1 '" 
2 Cenlrorchidae 122043 8.0 

3 cypr/rradoe 24949 2 70 ,_,
4 Daphnildoe 10320 

5 5.2' 6 '·' TABt[ A-1-5[CONO/JIY ACITTE FACTOJ\~ r,om 40 

CFPl.32,Aa..ndt<A,lL»\'1,2016 
7 Corbiculidae 109407 

8 
n= s 

Number or minimum data requirements satislied; 

Adjuslmerll Factor. 61 

lowest GMAV: 10320 ug/L 

SAV=Lowest GMAV/Adjuslmenl Facior 1692 ug/L 

SAV/2= 846 ug/L 

MATC SMCV GMCV 
PHYLUM CLA5S FAMILY SPECIES TEST/TYPE 

(ug/L) (ug/L) fug/L) 

1 The family Salmomdae In the class Os1eichlhY<ls 

A second family in the class Oslelchlhyes, preferably a 
2 commercially or recreationally importanlwarmwaler 

species 

A third family in lhe phylum Chordata (may be in lhe 
class Osteichthyes or may be an amphibian, etc.) 

A plaoktonic crust11.cea11 (e.g., cladoceran, copepod, 
etc.) 
A banthic crustacean (e.g., ostracod, isopod, 

5 
amphipod, crayfish, etc.) 

Art insect (e.g., mayfly, dragonfly, damselfly, sto11eny, 
caddisfly, mosquito, midge, elc,) 

A family In a phylum other lhan Arlhropoda or Chordata
7 

(e.g., Romera, Annelida, Mollusca, etc.) 

A femily in anyolher order ofinsec1 or any phylum not8 
already represented ......................................................................................................................................................................., .........,., .................................................................."' ..........................,. 

2 

Fish 

Invertebrate 

Olheracu1ely-sensiliva species 

«~ 

"'' 
MATC 

"" 
MATC 

"" 

ACUTUO-Cl!IIOHIC 

~TIO 

ACllTE·TO--cHROr,/IC 

JIATIO 

.. 
18 

18 

SACR (GEOMEAN OF THE ACRS). 
SCV,,SAV/SACR. 

16 
94 ug/L 

NOTES: 
1. The data available does not satisfy the required eight famllies (per Guidelines for Derivmg Numerical National Water Quality Criteria for the Protection OJAquatic Organisms and Their Uses, 
1985). In order to address the requirements of 40 CFR 122.44(d)(l){vi}, and alternatlve procedure allowing for the use of a data set less than the minimum Is necessary. The procedures 

outlined in 40 CFR 132, Appendi~ A, Parts XII, XIII, and XIV were used as guidance to develop crlteri.a used to conduct an Reasonable Potential Analysis. 
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ATTACHMENT 7 

METALS TRANSLATOR FOR COPPER 
USGS 01196530 QUlNNIPIAC RAT NORTH HAVEN, CT 

agency_cd 
sile_no 

USGS 1196530 
USGS 1196530 
USG$ 1196530 
USGS 1196530 
USGS 1196530 
USGS 1196530 
USGS 1198530 
USGS 1196530 
USGS 1196530 
USGS 1196530 
USGS 1198530 
USGS 1196530 
USGS 1196530 
USGS 1196530 
USGS 11965JO 
USGS 11965JO 
USGS 1196530 
USGS 1196530 
USGS 1196530 
USGS 1196530 
USGS 1196530 
USGS1196530 
USGS 1196530 
USGS1198530 
USGS 1196530 
USGS 1196530 
USGS 1196530 
USGS 1196530 

sample_dl 
sampla_lm 

10123/B68:15AM 
11/18/86 2:50 PM 
12122/116 10:00 AM 

1112/87 2:30 PM 
3/12187 11:25 AM 
4124/87 11 :40 AM 
5/14/87 8 45 AM 
6/15167 9:00AM 
7110/8712:50 PM 
0/13/8710:00 AM 
9/418712:30 PM 

1012118711:00AM 
11(16/87 9.40 AM 

12/18f87 11:45 AM 
1119188 12:00 PM 
3114/BB 11:15AM 
4111/86 11:05 AM 
5/9/B612:30 PM 

6/13/8812:15 PM 
71111881 :00 PM 
818188 10:00AM 
917/8611:00AM 

10/17/8811.10 AM 
11115/88 9:25 AM 

12/1218812:10 PM 
1111/8912:45 PM 
3/13/89 1·45 PM 

411216911:SOAM 

parm_cd 
01040 

resulLva melh_cd 
8 CX006 
8 cxooa 

CX006' CX006' cxooe' cxooe'7 cxooe 
cxooo' CX006'7 CX006 

7 CX006 
CX006' cxoo8' CX006' cxoo6' cxoo6' CX006' CX006 
CX006 
CX006 
CX006 
CX006' CX006'10 cxooo 

5 CX006 
cxoo6' 4 CX006 
CX006' 

parm_cd 
01042 

resulLva meth_cd 
19 
19 

"11 
10 
1B 
19 

"9 CX016 
17 CX016 
14 CX016 

CX016"10 CX016 
8 CX016 

CX016"10 CX016 
CX016'13 CX016 
CX016'13 CX016 

13 CX018 
14 CX016 

CX016"14 CX016 
16 CX016 

CX016' CX016' CX016" 

parm_cd 
00900 

resulLva melh_cd 
ALGOR"'171 ALGOR 

75.1 ALGOR 
65.1 ALGOR 
67.6 ALGOR 
88.4 ALGOR 
'92 ALGOR 
110 ALGOR 
117 ALGOR 
115 ALGOR 
11' AlGOR 

ALGOR"'11' ALGOR 
93.4 ALGOR 
111 ALGOR 
98.4 ALGOR 
113 ALGOR 
104 ALGOR 
171 ALGOR 

ALGOR"' 59.7 ALGOR 
110 ALGOR 
1'1 ALGOR 
93.8 ALGOR 
114 ALGOR 
1'0 ALGOR 
11S ALGOR 
'17 ALGOR 

parm_cd 
00400 

resulLva me1h_cd 
7.7 EL003 
7.1 ELOOJ 
1., EL003 
7.5 EL003 ,., EL003 
72 ELOOJ 
1., El003 
,.0 El003 

EL003" 1., EL003 
1., EL003 ,.. EL003 
1., EL003 
7.S EL003 
7.5 ,.. 
" 7.7 ,.. 
7.5 

" ·7.4 
7.e 
1., 
7.8 
7.e 
7.5 
1., 

parm_cd 
00500 

resulLva molh_cd 
ROE12"' ROE12"' ROE12"'770 ROE12

11, ROE12 
ROE12"' ,.. ROE12 
ROE12"' ROE12'" ROE12'"'50 ROE12 

'71 ROE12 
785 ROE12 

ROE12'"' ROE12"' ,10 ROE12 
ROE12,.,,'" ROE12 
ROE12"' ROE12'"7'6 ROE12 

7'6 ROE12 
ROE12"'19S ROE12 

7<o ROE12 
ROE12'"' ,SO ROE12 

198 ROE12 

parm_cd 
70300 

resulLva meth_cd 
ROE10"' ROE10"'145 ROE10 

714 ROE10 
ROE10"'155 ROE10 

191 ROE10 
ROE10"' ROE10'"77' ROE10 
ROE10"' 7,e ROE10 
ROE10"'1'7 ROE10 

7'8 ROE10 
ROE10"' ROE10"' ROE10"' ROE10"''78 ROE10 
ROE10"'718 ROE10 

785 ROE10 
1BB ROE10 

ROE10"' ROE10"'Z,6 ROE10 
ROE10"' 

TSS (estimatod) 

m"'-

-1 00500--70300 
0 00500-70300 
10 00500-70300 

00500-70300'71 00500-70300 
00500-70300" 55 00500-70300 
00500-70300" 00500-70300" 00500-70300" 00500-70300" 00500-70300"17 00500-70300 
00500-70300" 00500-70300" 00500-70300" 00500-70300" 00500-70300" 00S00-70300" 00500-70300"1B 00500-70300 

1B 00500-70300 
10 00500-70300 
7 00500-70300 

00500-70300" 00500-70300" 00500--70300' 00500--70300" 

parm_cd 
00600 

resulLVa meth_cd 
11 OXOD9 

oxoos'·' e.7 OX009 
5.S OX009 

OX009.., ' OX009 
10 OX009 
7.7 OX009 
8.7 OX009 
,2 OX009,, OX009 ,., OX009 

OX009"8.5 OX009 
5.9 OX009 ,., oxoo9 ,., OX009 
1., OX009 
7 OX009 
14 0)(009 

OX009"10 OX009 
13 OX009 
6.7 OX009 ,.. 0)(,009,., OX009 ,., OX009 ,., OX009 

ID 

0.4211 
04211 
03646 
0.5455 
0.5000 
03333 
0.3664 
0.2222 
0.6667 
0.4118 
0.5000 
0.5000 
0,6000 
0.3750 
0.4167 
0.2000 
0.5000 
0.2308 
0.4444 
O.S36S 
0.5305 
0.1429 
0.5000 
0.7143 
0.3125 
0.6667 
0.6667 
0.3333 

MEAN 
STDEV 

95 PERCENTILE 
GEOMEAN 

5,46 
1.68 

8 
5.11 

13.00 

'·"19 
12.26 

106.51 
17.37 
130,3 
104.97 

244.50 
4117 
301.5 

240.96 

"""43.72 
202.55 
216.35 

23,08 
1721 
59.55 

7.94 
2.37,,, 
7.61 

0.4448 
0.1483 
0.6667 
0.4169 

agency_cd 
slle_no 

USGS 1196530 
USGS 1196530 
USGS 1196530 
USGS 1196530 
USGS 1196530 
USGS1196530 
USGS 1196530 
USGS 1198530 

sampte_dt 
sample_lm 

518(8912 30 PM 
6114/8910:45 AM 
7/10/8911:35AM 
819/8911:00AM 
9/518912:30PM 

10/20J89 8:30 AM 
11113/891:45 PM 
12/7/89 9:45 AM 

perm_cd 
01040 

,esulLva melh_cd 
7 GF088 
4 GF080 
4 GF088 

GF088' GF088' GF088' GF088' GF088' 

parm_cd 
01042 

resuH va melh_cd
15- CX016 
13 CX016 
10 CX018 
17 CX016 

CX016'14 CX016 
7 CX016 

CX016 

parm_cd 
00900 

resull_va melh_cd 
59.4 ALGOR 
01 ALGOR 

100 ALGOR 
ALGOR"' m ALGOR 

56.9 ALGOR 
87.2 ALGOR 
107 ALGOR 

parm cd 
00400 

resulLva melh_cd 
7.1 
7.5 ,., 
1., 
7.5 
7.5 
1., 
7.8 

parm_cd 
00500 

result_va melh._cd 
ROE12"'17' ROE12 

7'5 ROE12 
ROE12"' ROE12"' 144 ROE12 
ROE12"'Z'O ROE12 

parm_cd 
70300 

resulLva melh_cd 
174 ROE10 
1'5 ROE10 

ROE10'"' ROE10'"704 ROE10 
m ROE10 

ROE10"'716 ROE10 

TSS (estimated) 

ma< 

1B 00500-70300 
17 00500-70300 

00500-70300" 0 00500-70300 
00500-70300'71 00500-70300 

109 00500-70300 
00500-70300' 

parm_cd 
00680 

result_va melh_cd ,., OX009 
5.9 OX009 
7.3 oxoos 
64 OX009 ,., OX009 ,.. OX009 ,., OX009 
4.e oxoo9 

ID 

0.4667 
0.3077 
0.4000 
0.6667 
0.4-444 
0.4286 
0.5714 
0.6667 

MEAN 
smev 

95 PERCENTILE 
GEOMEAN 

5.13 
1.64 
7.65 
4.92 

10.75 
3,26 
14.65 
10.27 

'""23.97 
116.5 
86.69 

203.38 
45.62 

25515 
198.81 

177.00 
42.84 

228.35 
172.29 

26.3B 
3496 
82.4 

5.93 
12, 

7.365 
'81 

0.4940 
0.1291 
0.6667 
0.4792 

agency_cd 
sita_no 

USGS 1196530 
USGS 119fi530 
USGS 1196530 
USGS 1196530 
USGS 1196530 
USGS 1196530 
USGS 1196530 
USGS 1196530 
USGS 1196530 
USGS 1196530 
USGS 1196530 
USGS 1196530 
USGS 1196530 
USGS 1196530 
USGS 1196530 
USGS 1196530 
USGS 1196530 
USGS 1196530 
USGS 1196530 
USGS 1196530 
USGS 1196530 
USGS 1196530 
USGS 1196530 
USGS 11e6530 
USGS 1198530 
USGS 1196530 
USGS 1196530 
USGS 1196530 
USGS 1196530 
USGS 1196530 
USGS 11!16530 
USGS 1196530 
USGS 1196530 
USGS 1196530 
USGS 1196530 
USGS 1196530 
USGS 1196530 

sampfe_dl 
sample_lm 

3/1919010:35AM 
4110190 8:46 AM 
snmo 11:50AM 
6/141908:00AM 
7111/90 8:10AM 
8/8/90820AM 
915/90 2:20 PM 

10123190 8:30 AM 
11119/901115AM 
12118190 2:45 PM 

1l71911:20PM 
3119/911:10 PM 
418/9112:00 PM 
Sfl/9112:05 PM 

6/1019112:03 PM 
718191 2:00 PM 

8/15/9112:15 PM 
917/911:15PM 

10/30191 11 :00 AM 
1/16/921·20PM 
3/10/9292DAM 
4f22192 8:50 AM 

5/1219212:30 PM 
6122/92 9:30 AM 
7120192 9:05 AM 
8(4/92 6:40 AM 

9/181928:50AM 
10/16/929:35AM 
12171923:10PM 
2118/931:30 PM 
416/93 12:25 PM 

1216/9310:15 AM 
4/1819410:55 AM 
6/16/94 9·00 AM 
7/15194 8:40 AM 
8112/94 8;30 AM 
919194 9.15 AM 

paim_cd 
01040 

resull_va melt,_cd 
5 GF088 

GFOa8' GF088'7 GFOBB 
GF088 
GF088 
GF086 
GFOBO 
GF088 
GF088 
GFOll8 
GF08B, ' GF008 

5 GF088 
7 GFOBB 

GFOB8 
GFOSO 
GFD88 
GF088 
GF088 
GF088 
GF086 
GFOBB' GF088'4 GF088 
GF088' GF088'5 GF088 
GF088 
GF088 
GF080'8 GF088 
Gf088' GF088' GF088' GF088'4 GF080 

parm_cd 
01042 

resun_va meth_cd 
15 GFO!l'9 
10 GF099 
7 GF099 
9 GF099 
17 GF099 

GF099" GF099'10 GF099 
8 GF099 
8 GF099 
7 GF099 
8 GF099 

GF099' GF099"11 GF099 
,0 GF099 
10 GF099 
8 GF099 

15 GF099 
10 GF099 
7 GF099 

GF099'9 GFOG9 
GF099"13 GF099 

10 GF099 
8 GF099 
10 GF099 

GF099'10 GF099 
7 GF099 

GF099"7 GF099 
14 GF099 
14 GF099 
13 GF099 

GF099' 

parm_cd 
00900 

,esult_va melh_cd 
94.7 ALGOR 

ALGOR" 55.6 ALGOR 
10, ALGOR 
117 ALGOR 
57.3 ALGOR 
m ALGOR 
97.6 ALGOR 
99.6 ALGOR 
74.3 ALGOR 
93.8 ALGOR 
83.9 ALGOR 
10, ALGOR 

"'8 ALGOR 
11' ALGOR 
1'5 ALGOR 

ALGOR"'11' ALGOR 
ALGOR"'83.5 ALGOR ,,.. ALGOR 

87.6 ALGOR 
110 ALGOR 
11' ALGOR 
100 ALGOR 
109 ALGOR 
11, ALGOR 
100 ALGOR 
93.8 ALGOR 
64.4 ALGOR 
78.1 ALGOR 
45.7 ALGOR 
77.2 ALGOR 
74.3 ALGOR 
110 ALGOR 

ALGOR'" ALGOR"' 

palm_cd 
00400 

resulLva melh_cd 
7B 
1., 
1.,,., 
'·'0., 
7.5 
71 
77 ,.. ,.. 
1., 
1., 
7.7 
72 ,.,
1., 
7.5 ,., 
7.S 
7A 
7.5 

'·'7.e 
7.5 

'·'1., 
7.5 

,.." ,.. 
7A 
7.e 
1., 
74 
7.S 
1., 

parm_cd 
00500 

resull_va melh_cd 
198 ROE12 
1'9 ROE12 
1e, ROE12 

ROE12"' ROE12"' ROE12"' ROE12"'706 ROE12 
187 ROE12 
171 ROE12 
100 ROE12 
174 ROE12 
1BB ROE12 
13S ROE12 

ROE12"'79' ROE12 
ROE12"' ROE12'"753 ROE12 

174 ROE12 
ROE12"' ROE12'"7'7 ROE12 

'17 ROE12 
ROE12"'197 ROE12 
ROE12"' ROE12"'198 ROE12 

1'9 ROE12 
17' ROE12 
145 ROE12 
18' ROE12 
710 ROE12 
784 ROE12 
m ROE12 

ROE12'" 

parm_cd 
70300 

resulLva melh_cd 
ROE10"' ROE10"'157 ROE10 
ROE10"' ROE10'"1'5 ROE10 

7'5 ROE10 
ROE10"'m ROE10 
ROE10"'181 ROE10 

158 ROE10 
187 ROE10 
97 ROE10 

'10 ROE10 
ROE10"' ROE10"' ROE10"' ROE10"' ROE10'" ROE10"'1'7 ROE10 
ROE10"' 70, ROE10 
ROE10"' 710 ROE10 
ROE10"'715 ROE10 

181 ROE10 
181 ROE10 
15S ROE10 

ROE10"1'0 ROE10 
175 ROE10 

ROE10= ROE10"'7'9 ROE10 

TSS (estimated) 
mg< 

-5 00500-70300 
10 00500-70300 

00500-70300'16 00500-70300 
00500--70300"' 00500-70300" 1 00500-70300 

17 00500,70300 
00500-70300" 00500-70300" 00500-70300'1B 00500-70300 
00500-70300' 00500-70300" 00500-70300" 00500-70300" 00500-70300"-1' 00500-70300 

71 00500-70300 
7 00500-70300 

00500-70300"' D0500-70300"19 00500-70300 
15 00500-70300 

00500-70300" -71 00500-70300 
181 00500-70300 

00500-70300"17 00500-70300 
00500-70300" 1B 00500-70300 

47 00500-70300 
00500-70300" 00500-70300" 57 00500-70300 
00500-70300" 00500-70300" 

parm_cd 
00680 

result_va mellt.cd 
5.e oxoo, 
4.5 OX009 

OX009'·',., OX009 
9.8 OX009,., OX009 
1., OX009 
7.7 OX009 
50 OX009 

OX009' ,., OX009 
,.1 OX009,., OX009 

oxooe" 72 OX009 
11 OX009 ,., OX009 
4.8 OX009 ,., OX009 
5.8 OX009 
S.5 oxooa 

oxoo," 7 OX009 ,., OXOOB 
8.1 OX009 
5.1 OX009 
9.4 OX009 

OX009 ,..' OX009 ,., OX009 
4., OX009... OX009 ,.. OX009 
62 OX009 

10 OX009 
11 OX009 
10 oxooe 

ID 

0.3333 
0.4000 
0.5714 
07778 
0.4167 
0.3333 
0.6250 
05000 
0.5000 
0.6250 
04286 
0.2500 
0.5000 
0.4167 
0.1618 
0.3000 
0.4000 
0.6250 
0.3333 
0.4000 
0,5714 
0 3333 
0.3333 
0.1538 
0.3077 
0.5000 
0.6250 
05000 
0.6667 
0.5000 
0.4286 
0.3636 
0.5714 
0.2857 
0.3571 
0.4615 
0.6667 

M8'N 
STOEV 

95 PERCENTILE 
GEOMEAN 

4A9 
1,28 
7.00 
4.30 

10.97 
4.76 

21 20 
10.18 

95.23 
21.24 
122.20 
92.54 

217.62 
50.27 

285.60 
212.72 

189.14 
37.14 

237.40 
185.07 

2849 
33.02 
70.00 

6.81 
1'8 

10.20 

'·" 

0.4471 
0.1441 
0.6667 
04225 
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ATTACHMENT 7 

METALS TRANSLATOR FOR COPPER 
USGS 01196530 QUINNJPIACR AT NORTH HAVEN, CT 

agency_cd sample_dl parm_cd parrn_cd parnu:<l pa1m_cd paun_cd parm_cd TSS (estimaled) parm...cd 
s~e_na sample_lm 011MO 01042 00900 00400 00500 70300 mg< 00680 fD 

resull_Vll melh_cd resull_va rnelh_cd resull_va melh_cd resull_va melh_cd resull_va melh cd resull_va melh_cd resulLva meth_cd 
USGS 1196530 6/10/93 9:30 AM < PLM43 GF099 103 ALGOR ROE12 ROE10 00500-70300 OX009 0.3077 
USGS 1196530 719193 6:45 AM PLM43 «" GF090 10, ALGOR ,.,'·' "' ROE12 = 189 ROE10 " 3 00500-70300 "10 OX009 0.1364 
USGS 1196530 6J9/93 9;00 AM PLM<3 1< GF099 15' ALGOR ,., "'302 ROE12 ROE10 ~ 00500-70300 11 OX009 D.4266 
USGS 1196530 9/l/93 9:15 AM PLM<3 GF099 120 ALGOR ROE12 "' ROE10 10 00500-70300 OX009 0,6867 
USGS 1196530 10/20/939:45AM PLM43 ' GFOS9 11< ALGOR '' ,., "' ROE12 "' ROE10 00500-70300 " 10 OX009 0.6250 
USGS 1186530 10'2.6194 9 15 AM PLM43 " GFO!l!I 11< ALGOR ,.. "' ROE12 "" ROE10 ' 00500-70300 ,., OXOD9 0.6667 
USGS 1196530 12/9/!l4 10:40AM PLM<3 " GF099 07.7 ALGOR ,.,,., 1oe ROE12 "' ROE10 " 00500-70300 S1 OXOD9 0.6667 '" 
USGS 1186530 12/9194 10:41 AM PLM43 ' GF099 05,2 ALGOR 1.. ROE12 "' ROE10 " 10 00500-70300 0.6667"' 

MeAN 4.86 13.25 111.49 233 50 220 00 13.50 0.5205 
sroev 0.99 12,81 2252 42.44 47.67 10.14 2.11 "" 

9S PERCENTILE ,.oo 33.50 145.55 292.20 287.85 23.911 10.70 '·""0.6667 
GEOMEAN 4.79 1028 109.61 230 15 21558 0.4659"" 

AVERAGE VALUE DURING CRITTCALSEASON; 0.5004 

CODESI 

agency_cd Agency Code 
sil.e_no USGS site number 

sample_dl Begin dale 
sample_trn Begin time 
parm_cd Parameter coda 
res11ILva Paramelervalue 
melh_o;Q Melhodcode 

""' 
01040 Copper, waler. filtered. micrograms par Iller 
01042 Copper, waler, unfiltered, recoverable, micrograms per Iii.er 

Hardness, waler, mnligrams perliler as calcium carbonate 
pH, waler, unliltered, field, standard units00400 

oosoo Total solids drted al 105 degrees Cetslus, welar, unfillerod, milligrams per Iii.er 
70300 Dissolved solids dried al 160 degrees Celsius, waler, lillered, milligrams per ltter 

Organic carbon, waler, unijltered, milligrams per mer 
cxoo, Copper Ill ~Ile red water by chale.tlon extraction with APDC & MIBK, and AAS. USGS 1-1271-65. USGS TWRl 5-A1/1989, p. 193 
GF088 Copper In filtered water by GF-AAS. USGS 1-2274-89". USGS 0193-125, p. 71. 
PLM43 Metals, ~lteredwater, Inductively coupled plasma mass spec!romel!y USGS 1-2477-92 USGS 92--634. 
CX016 Copper recoverable from unfiHered waler by dilute HCL (USGS) digestion, chelaUon, exlractionwilh APDC & MlBK and AAS. USGS 1-3271-85. USGS TWRI 5-Al/1989, p. 193. 
GF099 Copper 1ecoverable from unf\lle1ed waler byGF-AAS. USGS l-4274--il9. USGS of93-125. p. 71 
ALGOR Computation by NWIS algorithm. NWIS User's Manual, QW System, Se~tion 3.6.7, 
EL003 pH,VlrWR.FLD, ELEC USGS 1-1586--77 
ROE12 Residue on evaporation al 105 deg. C of unfilter&d water, bywaight USGS l-3750-85 USGS TWRI 5-A1/1989, p441 
ROE10 Residue on evaporation al 180deg. C offiltered water, byweigMl USGS 1-1750-65 USGS TWRI 5-A1/1989, p437 
oxoog Carbon, organic, lolal, wet oxidation USGS 0--3100-83 USGS lWRI 5-A3/I987, p 15 

'""' 

COPPER COPPER 
CORRHATED TO TS5 CORl{EIATED TD ThS 

,., O.DOOIJ ,-

,.= •=•·=-0.2500 : 

0 
-0.5000 ':' 

-0.7500 

g •l,0000 

·· ............._ll~·,,,o:oue--• £ -OSIXI 

0 
-l.5CJJO 0 o 

, 0 0 0,., 
,., , 0 oo •l.7500 : 

0 
-lllOOO I 0 

,0 ,,, ' 
ln[TSS) (mi:/l] 

COPPERCOPPER 
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-0.5000 i 

0 0 0 
0 00 0 0 @ 0 0 

8 -0.7:,00:
0 8 g 0= Do o o oo o 

e o. 8'~ ......._.,,, ,..oJl ..... ··-·. _.,d),_Q" .....~ .. 'R''"0:.0013··• 
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0 

0.2000 . 0 <o 
0 

0 0 -1.7500 
0.1000 ' 0 
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w -2.2500" " ln{TOC] [rng/l)TOCfrng/LJ 
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ATTACHMENT 7 

Pharmacia & Upjohn Company LLC 
Reasonable Potential Evaluation: Quinnipiac River Data (upstream of tl1c discharge) 

AMMONIA ANTIMONY CADMIUM CHROMIUM COPPER CYANIDE mo NICKEL ZINC 

SAMPLING DATE 

Anril22,2015 
Mau28 2015 
June 29, 2015 
Julv31,2015 

AUCJUSI 25 2015 

R<portodValuo,..., 
71 
3'3 

""44 
146 

",..., 
75 

75 

RoponodValue,.., 
1.54 
0.75 
0.62 
1,35 
0.78 

"' '""' , ' 
3 

, ' 

R,,.......Va!uo 
(""'1-1. 

0.12 
0.09 
0,08 

"0.1 

"',_, 
1 
1 
1 
1 
1 

Ropoit«1V1!ue "- ,...., 
1.68 
1.05 
1.43 

"'0.98 

Ropon•dV..,, 

'""' '·"' '·"11.6 
4.92 
5,94 

"' '""' 
11,ponodValu, 

'""'1 
4 

' , 
4 

" '""' ' ' ' '5 

R,pontdV>l\Je,..., ,., 
111 
3.24 
1.7 

1.36 

. "' ,..., 11,po)i«IV....,.., 
1.51 
2.07 

"'2.56 
2.61 

"' '"'" 
-

R•pon«I V.I•• 

'""'37.77 
18.47 
38.7 
17.54 
14,. 

",..., 
... 

... 
Sememberl0,2015 

Ociober30 2015 
November 24, 2015 
December 28. 2015 

"' " 30, 

'"' 
75 "'t.75 ,., 

"" 

1, 

' 

0.05 
0.11 

""'0.09 

1 
1 
1 
1 

1.48 

'·"1.89 
1.99 

5.93 
13.12 
5.41 ,., 

'7 

" 3 
5 
5 

'·"3,05 
1.15 
1.18 

2,27 
4.08 
2,65 
7.21 

35.5 
77.15 
19.4 

25.96 

AVERAGE m ,., 0.08 1.78 7.29 ,., ,.,. 2.99 31.6 

CHLORbBENZENE ETHYtBENZENE BROMOMETHANE TOLUENE NS-1,2-DICHLOROETH 
SAMPLING DATE 

Anril 22 2015 
Mau 28, 2015 

Roj,orto.OV•lu• 

'""' " " 

"',...., 
3.5 
,.5 

R•pa,tl<IValVfa,.., 
" " 

"'(pg<LI 

1 
1 

11,,pon,dV.tuo 

'""'' " " 

"'- Ropon,o Vlluo 

'""' " " 

., 
"""'1 

1 

R,po11<dV1lu<-•
0 

"' ,..., 
1.5 
1.5 

June 29. 2015 " 3.5 0 1 1., ' " 1 0 1.5 
Julv31,2015 0 ,.5 " 1 " " 1 0 1., 

Aunusl 25. 2015 " " " 1 " 0 1 0 1.5 
Semomber30 2015 0 3.5 " 1 " " 1 0 1.5 

Oclober30, 2015 0 3., " 1 " " 1 0 1., 
November24 2015 0 3,5 " 1 1.7 5 " 1 0 1.5 
December 28, 2015 0 3.5 " 1 '-' 5 " 1 " 1., 

AVERAGE " " 0.61 " " 

SAMPLING DATE 
2-CHLOROPHENOL 

Repo11,ov.1... ,..., ",..., 2,4-DICHLOROPHENO 
11,p,n..,.,,,,,.. "'_,

"'" 

PHENOL 
ll<pol1°<d V.lu<,...., "' """ 

NAPHTHALENE 
n,..n..,,.,....,._, "'-Anril 22 2015 " ' " 5 " 5 0 'Mav28 2015 0 ' " 5 " ' " 'June 29. 2015 

Jul 31 2015 
0 

" ' ' 
0 

" 
5 
5 " 0 

5 

' 
" " ' , 

us125.2015 " ' " ' " ' " 'Sernember30. 2015 " ' " 5 " 5 0 'Ociober30 2015 " ' " 5 " ' 0 'November24 2015 0 ' " 5 " 5 " 'December 28 2015 " ' " 5 " 5 " ' 
AVERAGE " " 1.33 " 

ALUMINUM 
SAMPLING DATE Aopo11,ov,1u,,...., "' """ Anril 22 2015 288.2 -

Mau 28 2015 70.81 
June 29 2015 "" --
Jul"31 2015 149.2 --

A""Ust 25 2015 55.BB 
Semember30 2015 m -

October 30 2015 280.1 --
November24 2015 98.9 
December 26 2015 1064 ... 

AVERAGE "' 

SALINITY IL.AB SALINITY I flELD TEMPERATURE CONDUCTIIIJTY " DISSOLVED OXYGEN TAL DISSOLVED SOU 

SAMPLING DATE R,port,<!V..lu•...., " ow 
R~td Vlluo 

(pp!) "'IPl"l 
Ropon••V•li•~, ll,,po<l<dYl!Ue 

fl<Sl<mJ 
r,,p0n,ov,ru,,w, R•po11odV,luo 

!J&gll.l 
RoponedV111io,~, 

Aoril 22 2015 0.13 12.82 ,01 7.15 ""' 0.17 

Ma"28 2015 " ' 0.24 21.02 <S5 7.52 2.93 0.327 

June 29 2015 " ' 0.18 '"00 3'7 7.41 1.59 0.245 

Jurv31 2015 3.5 3.91 26.62 7181 7.47 2.26 4.514 

Aunu.s\ 25 2015 " ' 0.44 17.11 5a, 7.32 1.23 0.375 

Sentember 30 2015 " ' 1.0 15.96 "' 7.11 ,.1 0.287 

Oclober 30 2015 0 ' 0.36 14.19 '" 6.75 1.3 0177 

November24 2015 " ' 0.23 ,.3 1710 8.94 4.58 1.729 

December 28. 2015 0 ' 1.12 9.19 593 7.3 2.09 0.552 

AVERAGE "·" 0.91 1294.11 2.10 0.93 
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ATTACHMENT 7 
# USGS 01196530 QUINNIPIAC RAT NORTH HAVEN, CT 

; 
~ !! ' a ' 
!~ i~ 

,ampl,_d! 

7/16/1974 

8/13/J974 

9/lo/1974 

lo/9/1974 

11/5/1974 

12/lo/1974 

1/14/1975 

2/19/1975 

3/11/1975 

4/15/1975 

5/13/1975 

6/17/1975 

7/8/1975 

8{5/lll75 

9/16jI975 

lo/14/1975 

11/lB/1975 

12/16/1975 

1/;JJ/l!J76 
l/18/l!J76 
3/16/l.976 
4/2o/1976 

5/li/1976 

6/15/1976 

7/20/J!J76 

B/lB/1976 

9/21/1976 

10/12/1976 

11/15/1976 

12/6/1976 
1/18/197? 

2/l4/l97? 
3/8/1977 
4/5/1977 
5(9/1977 
6/6/1977 
7{11/1977 
B/15/l.S77 

9/21/1977 

lJJ/11/1977 

11/1/1977 

ll/13/1977 

1/10/1978 

2/15/1978 

3/9/J<J78 

4/17/1978 

5/9/J.978 

i/6/1978 

7/14/1978 

8/9/1978 

9/20/1978 

!fl/lB/1978 

11/'1/1978 

12/lilh978 

1/12/1979 

2/6/1979 

3/12/1979 

4/10/197'J 

5/11/1979 

6/14/1979 

7/17/1979 

8/7/197'J 

9/18/1979 

10/10/1979 

11/16/1979 

12/11/1979 

l/15/19alJ 
2/15/1980 . 

3/24/1980 

4/15/1980 

5/13/1980 

6/10/1980 

7/11/J.98fl 

8/12/J.9W 

9/5/1980 

10/21/19alJ 

11/21/1980 

12/17/1980 

1/16/1981 

2/12/1981 

3/12/J.981 

4/14/J.981 

5/13/J.981 

6/17/1981 

7/8/1981 

8/6/1981 

9/2/1981 

10/20/1981 

ll/17/1981 

12/16/l..981 

1/13/l..982 

2/12/l..982 
3/15/J.982 

•/13/1982 

5/12/J.982 

6/16/1982 

7/12/J.982 

8/12/19B2 

9/3/1982 

10/111/1982 

11/15/1982 
]2/13/JEIH 

]/13/1983 

3/1/J.983 

4/14/1983 

5/19/1983 

6/15/1983 

7/12/1989 
11/10/1983 

9/2/l..983 

10/20/J.983 

,ampl,_lm 

11:30 

lLlO 

11.15 

9:40 

11:00 

lLOO 

11:10 

10.:30 

11:35 

11:30 

11:05 

11:10 

U:30 

lL-00 

11:15 

14:30 

10;15 

10:25 

9:45 
10:00 
9:45 

11:00 

10:00 

11:00 

10:15 

10:00 

12:40 

16:00 

13:45 

11:00 
J3'.40 

1U5 
JS:00 
9:50 

13:00 
12:25 
12:25 
11:45 

9:50 

11:30 

11:40 

10:30 

11.:ZO 

13'00 

9:10 

13.45 

12:15 

12:25 

9,00 

13:30 

12:-'l'i 

U:20 

11;50 

14:l5 

B,Jo 

9:10 

H$5 

8:SO 

li:10 

12,30 

12:45 

13:15 

11:15 

13:00 

10:SO 

12:15 

14.10 
12:10 

10:45 

13:00 

12:25 

12:10 

13:00 

12:3'i 

11:30 

12:40 

14:00 

12:45 

10:00 

13:00 

11:40 

9:25 

9:20 

9:30 

12:30 

9:15 

12'.0ll 

9:45 

9:15 

12:45 

9"25 

13:00 
13;10 

12,0:, 

12:20 

12:10 

13;15 

11:SO 

9:30 

10:50 

11:30 
12:30 

12:20 

12:20 

12:00 

13:15 

11:05 

13.10 
14:00 

n:B 

12:00 

pOOOlO 

24.5 

21.5 

19 

11.5 

H.5 

175 
19 

24 

25.5 

15 

15 

5.S 
20 

16 

20 

22 

215 

20 

14 

25 
o.5 

2..5 
55 
7 

14.5 
19 
23 

23.5 

16 

12.5 

12.5 

0.5 

1.5 

10 

14 

19 

21 

24 

17.5 

10.5 

12 

1.5 

4 

it 
lll 

26 

23.5 

19 

12 

1<.5 

15 

15 

23 

24 

21 

10 

3.5 

12 

16 

E 
25 

24 

22 

10 

10.5 

0.5 

10 

16.5 

18 

22.5 

21.5 

20.5 

:1l 
10.5 

13.5 

22 

23 
24 

22 

12.5 

,..oo ,amplo_dt ,...,,10_,m 

i;! ~ 

Ii., 
pOOllO - -· "mplo_dl 11mpl,_tm 

~ ~ 
::::-!' 
~ l.. 

pOOO]O -76.1 
=, 
oo., 
51.1~., 
"' 39.2 

39.2 

48.2 

63.5 

66.2 

75.2 

77.9 

" " 48.2 

46.4 

35,6 

"' "' 
~ 

71.6 

70.7 

" 36.5 

"' "' .Ll 
m 

"' ,., 
'"m 
,w ,., 
54.5 

35.G 

32.9 

39.2 

m 

57.2 

66.l 

"' ,., 
m 

"' 53.6 

'" ,,. 
34.7 

m 
m 

"' m ,.. 
"'66.? 

53.G 

46.4... 
" "m ,., 
" "79.4 

75.?... 
39.l 

,.,,, 
,.,,., 
,.. ,.• ,., ,., 
,.. ,.. ,., ,., ,., ,., 
,., 
'' 
" " " ,, ,., ,., ,., ,., ,., ,.,,., 

" '·'.. 
".. 
" ., 
'',., 
" ,., .... ,., ,., ,., ,., 
u ,., ,., 
'·' 
",.,.. 
".. 
",.• 
" ,.• 
" ,.,.. ,, 
" " "•..•.. 
,., ,., 

11/16/1983 

12/19/1983 

12/29/1933 

l/li/1984 

3/1,/1984 

4/24/1984 

5/JS/1984 

6/19/1984 

7/9/1984 

B/14/1984 

9/6/l9fl4 

10/20/191!4 

11/13/19114 

12/2o/1984 

1/15/1985 

3/J3/1985 

4/15/1985 

5/14/1985 

6/17/1985 

7/8/J.985 

8/12/J.985 

9/3/1!185 

10/21/1985 

11/18/1985 

11/l3/J985 

1/11/1986 

3/H/1986 

4/18/1986 

5/16/1'86 

6/20/1986 

7/11/19BB 

B/14/1986 

9/5/J.986 

10/23/J.986 

Il/lB/1986 

11/22/J.996 

l/H/1987 

3/12/1987 

4/2A{l987 

S/14/1987 

6/15/1987 

7/10/1987 

8/13/1987 

9/4/1987 

10/21/1987 

11/16/1987 

12/18/1987 

1/19/1988 

3/14/J,!;88 

4/11/J.988 

4/16/J.988 

5/9/1988 

5/24/J.988 

6/13/1988 

6~1988 

7/11/1983 

7/26/1!188 

11/8/1988 

8/23/1988 

9/7/1988 

9/20/J.989 

J.o/3/1988 

10/17/1988 

11/15/J9BB 

12/12/)988 

1/11/1989 

1/25/1989 

2/7/J.989 

2/21/1989 

3/13/1!189 
3/211/J.989 

4/12/J.989 
4/is/1989 

5/8/1989 

5/31/1989 

6/14/1989 

6/21/19"9 

11:40 

11,J5 

11.JS 

13.40 

11:00 

11:45 

11.15 

9,4s 

11.15 

15,10 

15:00 

15.15 

16:00 

14,45 

12:35 

9:30 

11:45 

12:31! 

11:30 

H:10 

11:25 

13:05 

12:45 

11:SO 

10:oo 

13.30 

11:15 

9:20 

11:10 

13:20 

10:15 

10:30 

8,0:, 

11:15 

14;50 

10:00 

14;30 

11;2.5 

U,40 

B'.45 

9:00 

11:50 

J0:00 

U:30 

11:00 

9:40 

U:45 

n:oo 

11,15 

11:05 

10:12 

12:30 

10:15 

12:15 

10:00 

13:00 

10:50 

10:00 

11:05 

11:00 

10:10 

10:05 

11,10 

9:25 

12,10 

12:45 

16:10 

1];55 

l.2:25 

13:45 
1s,25 

ll..'.50 
14;05 

12c30 

9:55 

10:45 

10;00 

10 

H.5 
19 

19 

24 

17 

14.8 

10.5 

5.E 

6.3 

10.5 

21 

1!I 

23 

23 

21 
13 

5.5 

5.5 

10.5 

15 

20 

22 

21 

18.5 

13 

8.5 

2.5 

3.5 

3 

14 

14 

25 

24 

21 

18.5 

14.5 

2.5 

B 

11 

11 

15.5 

19 

22 

21 

15 

22 

24.5 

J.9 

17 

20 

18.5 

14 

1.5 

n 

12.5 

14 

16.5 

16 

n 

46.4 

39,2 

"' "' "'00 

"'m 
m 

"' '"S<l.64 

= 42.62 

97.4 

43.34~
"·' 66.2 ,,, ,,, ., 
55.4 

m 
41.9 
39.2 
,u 
=..
• 

71.6 

"' 65.3 .,, 
47.3 

36.S 

38.3 

"'m 
m 
n 

75,2•.. 
65.3 

"·' 
"'37.4 

36.5 

46.4 

"' "' "' ""71.6 ., 
n 

71.6 

76.1 

66.2 .,. 
•.., 
"·' 46.4~.,,,, 
" 
" " 53.6 .,., 

m 
61.7 
oo, 
71.6 

72 

73 
7 

7A 
7 2 
7--5 

11 

7.4 
7 

7 1 

73 
7 

7,1 

7.3 
1.3 

7.3 

7.2 

7.1 

7.1 

7 l 

7 1 

6-'I 

7.5 

7.4 

73 
7.9 

7.5 

7.1 

1A 

7.1 

1.2 

7.1 

1 A 

7..5 

7.3 

7.2 

7.2 

6.B 

7.3 

7.2 

7.2 

7A 
7.2 

7,3 

7.5 

7 4 

7.6 

7.5 

7.7 
7.5 

7,4 

7.S 

7.5 

73 
7.6 

1.s 
7A 
7.5 

7.5 

7.6 

7.6 

7.8 

7.6 

7.6 

1A 

7.7 

7..5 

7.2 

73 

7.8 

7.1 

7.6 

7.5 

7.5 

4/8/1991 

5/7/1991 

6/10/1991 

7/811991 

8/15{1991 

9/7/1991 

10/30/1991 

11/13/1991 

12/13/1991 

1/16/J.992 

3/10/19~2 

4/22/1992 

5/12/J.992 

6/22/J.992 

7/20/l..992 

B/4/1!19? 

9/18/1!192 

10/16/1992 

11/1/1992 

2/18/1993 

4/6/1993 

6/10/1993 

7/9/1993 

8/9/J.993 

9/7/J.993 

10/20/J.993 

12/6/1993 

2/4/1994 

4/J.B/19'J4 

G/16/1994 

7/15{1994 

8/12/1994 

9/'J/1994 

10/26/1994 

12/9/1994 

11/9/1994 

2/11/1995 

4/7/1995 

6/5/1995 

7/18/1995 

7/211/ll195 

8/3/1995 

9/13/J.995 

!fl/ll/1995 

12/13/1995 

2/9/1996 

4/8/1996 
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8/21/1996 
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8/7/1997 

9/111/1997 

10/20/1997 

ll/16/1997 

2/12/1998 
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10:55 

9:00 
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9,30 
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8:45 
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15 

12 
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21 
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11 
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11 
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20 
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21 
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45.5 
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M, 
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6/21/21XJ4 

7/6/71J04 

8/5/2004 
9/20/2004 

10/19/2004 

12/2/l004 

2/1/200$ 

4/13/2005 

6/13/2005 

7/25/2005 

8/24/2005 

9/22/2005 

10/24/2005 

12/8/2005 

2/21/2006 

4/3/,.00f, 

6/15/2006 

7/17/1«)5 

8/14/Z006 

9/11/2006 

10/12/200,f, 

12/7/XX)6 

2/8/l007 
4/9/2007 

6/19/2007 

7/18/2007 

8/2/1WJ 

9/17/2WI 

10/16/2001 

U/17/2007 

2/11/2008 

4/9/= 

6/23/= 

7/7/= 

8/5/ID08 
9/4/21XJB 

l0/20/2f;I08 

ll/3/2008 
2/2/2009 

4/14/20CIJ 

G/ll/2W9 

7/9/2009 

11/10/lW!J 

9/9/2«)9 

10/16/2009 

12/15/21:Jl)9 

2/9/2010 

4/12/2010 

6/22/2010 

7/8/2010 

B/2/2010 

9/J!J/2010 

10/19/2010 

U/14/2010 

2/14/20il 

4/15/2011 

6/13/2011 

7/11/2011 

11/8/2011 

9/26/2011 

10/25/2011 

12/6/2011 

'l/17/2012 

4/2/'1D12 

6/14/2012 

7/16/,JJH 

8/15/2011 

9/11/2011 

10/2S/20ll 

12/11/,.0H 

2/21/2013 

4/23/2013 

6/20/2013 

7/22/1013 

8/1/2013 

9/17/2013 

10/111/1013 

7:15 

8:45 

8:15 

8:30 

8:15 

9:00 
9:15 

8:00 

9:15 

9:00 

8:00 

8:00 

8:4S 

6:45 

9,45 

8:00 

7:45 

8;00 

8.30 

7:45 

8:30 

8:00 

B:15 
7:45 

7:45 

7:45 

7:30 

7:15 

8,45 

8:30 

8:15 

7:30 

8:15 

7:00 

7:45 

8:00 

7:15 

9:00 
8,0:, 

7:15 

6:45 

6:00 
7:45 

7:00 

11:]5 

13:45 

13.15 

12,30 

n,45 

11:15 

12:90 

12:15 

11:00 

9:15 

11:45 

10-30 

9:00 

10:30 

10:30 

10:45 

10,4.5 

l.2:15 

13;30 

n,45 

11;15 

12.00 

12:30 

13:30 

11:30 

12:15 

13:15 

11:45 

1,;00 

11.15 

9,45 

11.15 

9,45 

18.5 

21.5 

22.5 

"12.5 

7,5 

,~ 
22 

21.5= 
~ 

10--5 

2.5 

11.4 

18 

25 

19.5 

17.5 

15 

6 

w 
!8 
17 

15--5 
13.5 

1.5 

9.5 

20.5 

21.5 

22 

21 

10.4 

5.5 

2.5 

16.7 

19 

19.5 

19 

J2.5 

4.5 

2.5 

13 
n 

24,S 

:U 

18..5 

12 

3.5 

11 

16.9 

22.1 

20.2 

20.5 

12.5 

" 
6.5 

" 
18,4 

23!> 

n 
19 

13.9 

8.3 

2.8 

H.7 

lB.1 

24..:2 

21 

!S..5 

16 

65.3 

70.7 

72.5 

"54.5 

45..5 

= 
71.6 

70.7 ,.,,., 
50..9 

"'3&.5 

52.52 
64.4 
73.4 

67.1 

63.5 

59 

'" "' 42.8 

.. 
64.4 
62.6 

59.9 
SG.S 

34.7 

49.1 

65.9 

70.7 

71.G 

69.11 

50.JJ 

41..9 

36.5 

62.llG 

66.1 

67.1 

66.2 

54.5 

40.l 

36.5 

55,4 

11.6 

76.1 

71.6 

65.3 

.53.G~., 
311.3 

51.8 

62.42 

71.78 

73.76 

68.9 

54.5 

~ 
43.7 

~ 
65.U 

75.o:! 

11.G 

66.l 

57.01. 

46.94 

37.D4 

53.116 

6458 

75..56 

li9.8 

61.34 

SIJ.8 

" " '' '2 ,, ,. ,. 
'' '' ,,,, 
'',., 
'·' ,.. 
" ,.,,., 
" ,., 
",., ,,,, ,.,, 
,.• 
" " " " ,.,,, 
" ,.,,, ,., 
,.. 
u ,., 
" ,.. ,., ,., ,, ,., 
" ,., ,., ,.. ,., ,., 
'·' 
" " " " ,., ,., 
,.s,.,,., 
" ,., 
" " ",., ,.• ,., 
,.. ,., 
",., 
" ,., 
,.. 

"' ,,. 
'"m ,., 
,w 
73.4 
n 

75.2 ,,. 

~· 37.4 

32.9 ,,,.., 
~ 

61.7~·72.5 

'"' "'51.8~· 33.8 

39.2~., 
48.2 

'" "' '""2 

71.6 

54.5 

,. ,.,,,•.• 
" ,.• ,.,.. ,.,•.••.• ,, ,., 

u.... ,., , 
,.• 
'·' ,., ,., ,., ,., 
" "'2 ,., ,., ,., 

7/lo/1989 

7/25/1989 

ll/'J/1989 

8/ll/1989 

9/5/1989 

9/J.9/1989 

10/20/1989 

11/13/1989 

12/7/1989 

1/12/1990 

2/6/1990 

2/21/J990 

3/19/1990 

3/16/1990 

4/10/1990 

4/24/1990 

5/7/1990 

5{8/1990 

6/14/1990 

6/26/1990 

7/11/1990 

7/7.',/1990 
B/B/1990 

8/21/1990 

9/5/1990 

9/20/1990 

10/2/1990 

10/23/1990 

11/S/1990 
ll/]9/1990 

12/3/1990 

12/18/1990 

l/1/1991 

3/19/1991 

11:35 

10:25 

11;00 

9.15 

12'30 

9:15 

8:30 

13:45 

9:45 

10:00 

13:55 

10:35 

10c35 

14:10 

8:46 

12:15 

11:50 

12:25 

8:00 

8.50 

8..10 

9 Ul 
8:Ul 

14:30 

14:20 

16:49 

9:30 

8.30 

14:IS 
11:15 

15:15 

14·•5 

13:20 

H:10 

:22 
22 

20 

n 
lB 

18.5 

10 

9 

4.5 

3.5 

11 

14.5 

14 

12 

18 

20.5 

21 

23.1 
21.5 

19.5 

20 

17 

15 

14 

12 
5 

11.6 

71.6 

• 
"'., 
65.3 

48.2 

39.2 
oo., 

'" "' "' .., 
'" "·' 57,2 

53,6 

64,4 

'"' ., 
73.58 

70.7~.,.. 
62,6 

" 42.8 

39.2 

37.4 
46.4 

U, 

7.5 

7.5 

7.6 

7.5 

7.S 

7.5 

7.5 

7.8 

!U 

74 

7.6 

1.a 
72 

7.5 

7.7 

7 6 

7.5 

7.5 

7.7 

7.5 

7.4 

8.3 
7.6 

7.5 
7.1 

7.8 

7.1 

7.5 

7.7 

7.7 

7A 
7.4 
7.5 

2/14/1000 
4/ll/1IJOO 

6/8/2DJO 

7/24/2l»l 

8/1/2000 

9/"l!J/2IJOO 

10/20f20CX, 

12/18/2000 

2/13/2001 

~1 

i/M/2001 

7/10/WOl 

8/27/2001 

9/JD/2001 

10/10/2001 

12/6/2001 

2/0/2002 

4/3/2002 

6/18/= 

7/16/= 

8/14/2002 

9/12/2002 

10/29/2Wl 
]2/10/1002 

'-/!fl/Wal 
4/10/2003 

6/4/2003 

7/7/2003 

B/]8/2003 

9/16/1D03 

10/16/2000 

12/l6/l003 

2/11/2004 
4/11/2004 

lo.xi 
9:45 

9:20 

10:25 

9:40 

8:35 

9·45 

10:00 

10:20 

9:30 

8:45 

8;50 

9:20 

9;30 

8;40 

8:45 

9'..50 

10:10 

9;00 

7:30 

8:30 

8:25 

9:30 
9:30 

9:50 
9;00 

7:00 

8·30 

B:lO 

7:30 

7:30 

9:30 

8:45 
7'>0 

14 

20.5 

21 

J.9 

12.5 

5.5 

12 

21 

21.5 

n 

22 

12 

10.5 

3.5 

Jt 
H.5 

22 

24.5 

18.5 

10 
13 

2.5 
S 

15 

22.5 

21.5 

19.5 

13.5 

"" 46.4 

SH 

68.9 ., 
66.2 ,., 
OLl 
m 

"' '" 70.7 

"'71.G 
SU

~.• 
08.3 

'"m 

'"76.1 

65.3 

.,, 
"·' 
" ",~ 
"'m 
56.3 

35.6 ,,,.., 

",., ,, 
" ,., 
",., ,., 
'·' 
" ,,,, 
",,,, ,.,, 
'·' ,.. ,., ,., 
'' M ,., ,.. ,.. ,.• 
'' ,, ,., ,., 
'",,,, 

12/16/2013 

2/10/2014 

4/10/2014 

6/9/2014 

7/8/1014 

11/7/2014 

9/4/1014 

10/20/2014 

12/2/2014 

2/17/2015 

4/16/2015 

6/11/2015 

7/H/2015 

B/ll/2015 

9/'1/201.5 

10/8/2015 

12/9/2015 

2/9/2016 
4/6/2016 I 

6/16/2016 

7/18/2016 

11/16/2016 

9/14/1.016 

10/13/2016 
12/13/1.016 

2/8/2017 

TEMP\MAX)• 

TEMP(MIN)-,, 

pK(MIIX}a 

13:00 

12:00 

11:00 

13,1s 

Jl;OQ 

1230 

10;30 

10:30 

13:30 

16:15 

11:45 

14:45 

ts:CIO 

10:30 

11:45 

12:15 

12:00 

14:30 
13:00 

11:00 

12:00 

10-AS 

11:00 

10:45 
11:00 

11:30 

1.9 35A2 

1.7 35.116 
,..s 4S.74 

18.8 65.84 

21.8 73.1)4 

21,7 71.116 

<.1.4 70.52 

12.8 55.04 

GE 44.42 

12 " 53.G 

20.5 68.9 

22.7 72.U 

21.8 71,24 

23.6 74.48 

15.2 59.36 

6.9 44.42 

3.1 37.58 

6.7 44.116 
19!> 67.62 

25.5 n.9 

25..'l 7826 

21 7 71.06 

13.8 56.84 
3.9 39.ol 

4.6 40.28 

26.5 'C 

79,7 'F 

0.0 'C 
32.0 'F 

83 5U 

" ",.,,. 
",., ,., ,., 
u 

" " ,., 
" " ,, ,., ,.. 
" ",.,,. 
" ,, 
" ,., ,, 

pK(MIN]= 6A 5U 
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ATTACHMENT 7 

REASONABLE POTENTIAL ANALYSIS AND WATER QUALITY-BASED LIMIT DETERMINATION 
SUMMARY SHEET 

A "reasonable polenfial" analysis involves determining whether the racillty's discharge has [he potenllal to cause, the reasonable potential to cause, or contributes to an excursion of the 
Slate's water quality standards. The analysis involves an effluent characterization process designed lo determine which pollutants have the potential to exceed lhe standards. If the 
pollulan1 has the potential or the reasonable potential to exceed the standards, waler qualily-based limits are required. The reasonable potential analysis and permll Umit delerminations 
are performed in accordance with the procedures outlined in the EPA Guidance Manual eollUed Technical Support Document for Water Quality Based Toxics Control, March 1991. 

DATA SOURCES: 

DETERMINATION OF 

FRESHWATER OR 

SALTWATER CRITERIA: 

CRITERIA: 

SITE-SPECIFIC CRITERIA 
FOR COPPER: 

TRANSLATORS FOR 

METALS CRITERIA 
EXPRESSED AS DISSOLVED 

AMMONIA CRITERIA: 

{FRESHWATER) 

AMMONIA CRITERIA: 

{SALTWATER) 

DILUTION FACTOR: 

Effiuenl Data: OMR Data: 2013-201 7: Allschmenl O dala 

Background Data: Quinnipiac Riv~, waler sampling (2015), USGS 01190530 

EPA's document Na/iona/ Gu/danceol theApplicc1blityofFreshwafer mJd Saltwater Cri/Oria (EPA-622-R-02-047) is used lo delennine if freshwatercrileria or salt water criteria are appropriate. 

This document provides !he following guidance: 
lflhe receiving wa1ers at !he dTscharge painl have salinny values less than 1 pp1. the discharge should be evaluated for freshwater l'.lileria 
lflhe rac.elvlng waters al the discharge point have salinlty values between 1 pp! and 10 pp!, the discharge should be evaluated for the more slringenl of lhe freshWater or sallwaler Clileria 

Ir lhe reooiving waters al lhe discharge point have sallnlly values greater than 10 pp\, the discharge should be evaluated for sanwa1er criteria 

Toe salinity in the receiving waler is: 1-5 pp\ 

Slale nr Conn~cliGul's Water Qrrnlrly S/arnla1U\ RCSA ~edio11 22J-426- I In na-420,9 [Slandards eHHtIve fe,hrnary 25, 20 11; RegulLJlions elfecliw, Oc(ober 10, 2013] 

Sile-specific criteria exlsls for copper for the following walerbodles In the Slate· 

Bantam River Litchfield POTW lo connuonce wllh ShepaLIQ River 

Blackboriy River Norfolk POTWto confluence wilh Roaring Br«1k 
North Canaan POTW lo confluence with Housatonie River 

Factory Brook Salisbury POTW lo mou!h 

Flve Mile River New Canaan POTWto moulh 

Hockanum River Vernon POTW lo connuenco wrth Connecllcul River 

Mill Brook Plainfield Village POTW lo moulh 
Naugeluck River Torrifllllon POTW ta connuence with Housatonlc River 

Norwalk River Ridgefield Brook lo Sranch\lille 

Pequabuck River Plymou\11 POTW to confluence wilh Farmington River 

Poolaluck River Newing Ion POTW la connuanca wllh Hou salon le River 

QulnnlptacRiver Soulhlnglon POTW lo Broadway. North Haven 

Still River Winsted POTW lo connuence with Farrningl011 River 
Lymekiln Brook lo collfluence wHh Housalonic River 

WIiiiams Brook Lodyard POTW lo moulh 

Willimantic River Staffold Springs POTW to Trout MenegementAree {Willington) 
Eagleville Dam lo confluence wilh Shelucke1 River 

Mo sile•spe,cinr. copper crileria ~pplIes lo llli5 sIle 

Nole 7 on Table 3 oflhe was lndlca1es lhal metals concenlralions are expressed In the dissolved form, unless noled olheiwise. 
No oxpHcll state pollcy exisls on lhe manner In which 1he dissolved Cfileria is lo be translated to a total or total recoverable value 

The TSD (Section 5.7.3) recommends four options Iha! can be used lo convertlhe dissolved criteria lo lhe total fann· 1) If no amblenl data exisls, 
assume no difference between lhe dissolved and 1olal recoverable phase; 2) develop a stte-specl1ic relalioriship between lhe phases of metals; 3) use a relationship d,,velaped by EPA from national data; 

4) use a melal speciaUon model. 

A translator of I was initially used, con~isl~nl wilh EPA 823-B-96-007. Under I his (esl. only coppoi lrns reasonal!le potential lo Bxceed waler qualily crile,m. Some p?.irnd (dissolv~d arrd total) 

ambTenl dala exisls Tn an upslream USGS gAge (USGS O1196530) See µages 39-40 for ctet~ils on how [he lranslalor, ID, for coppar was determined 

ACUTE: 
WQC,,,ssOI..VEO DF Backgroundror111. WL.ArorAL,, 

" ug/L 7.29 ugll 0.5004 9.59 ugll 

CHRONIC· 

WOCo,ssot.VEO DF Background,orAL WLA,01.ll,, 
'' ug/L 7.29 11~/l 0.5004 6.20 ugll 

Freshwaterammonie cmeria in lhe s1a1e·s water Quality srandards ara expressed In terms of ambienl surface waler lernperature and pl-I. Ammonia concenlralions are delermlned es follows: 

AO.JTS, CHRONIC! 

T,-.,• C [En/er/he h/ghes/ tempera/urej 

pH_..- 8.:; [Enlertho highes/ pH} pH......,- {Enter Ille high,:s/ pH] 

Ammonia-nitrogen criletia (ff sa/monk!s ~"' present}• 3.1 mgllasN /IJnmonia-nit,ogen cri/~ria (wh,m eorly Nie s/oges are presenl}• 0.69 mq/LasN 

Ammon/a-nil,o~n criteda (Ifsa/mDnids are ob,<m/)• 4.7 mg/Las N Ammonia-nitJOgen cril.etie (o'11en 001/y Nfe $loges are absem}• 0.6S mq/1.asN 

Ammonle-n//,ogen criletia (ff salmonids ""'preser,I)~ ;!.ill ug/LasN Ammonia-nill>ogen criteria (when utly /ife ,t.ges are pres,mt)• ~ .!!ll!!,.;!tll 
Ammoni-ilfogen cnlerfa {ifsalmonilis are ab•enl)~ 4,715 Uq/LosN /J,rmJon/FH>ilrogen cdteria {when early life •tBges are ebseJ>t)• 689 ug/Las N 

Sallwaler :ammonia crtleria in lhe State's Weier QuaJ/ty Sfandards are expressed es un-ionized ammonia (as NH:i) Equlvalant Iola! ammonia concenlralions are dependent an 

receiving waler temperature. pH, and salinity. "Ambient Waler Quality Criteria for Ammonia (Sallwaler)-1989" desc,ibes the procedure for converting un-ionized ammonia concsnlralions lo 

1olal ammonia concenlralions. This c:alculalion is as follows: 

26.S ·c [En/er/hehlr,hestlempera/U/8} 70,5 "C [Enler/hehighes/lempeml.<ne] -
8.3 SU [En/er/h,Jhighes/pHJ 6.3 SU [Enl.er/hd1/ghostpHJ 

I ppt [En/er/h,J!owesl•alinily) l Pl't /En/er UJe /owesf seJ/ni/yJ 

pK, !1.209 ,X, 9.209 

%ll/A= 11.0 'l' %U!A= 11.0 % 

Unionized ammonia critoda (as NH,)= 233 µq/1. !Jnlonizeli am,,,,,,;,, cri/e,fe (os NH,)= 35 11g/L 

Toi.el ammonia critetia (as NH,J= 2.123 µq/L Tale/ ammonia cril.eria (as NH ,J= 319 11g/L 

To/.elemmon/e criteria {es NJ= !,Z!iµq/L To/elommon/o cril.ede (as NJ• .ill: µq/L 

Dye Dilution Re-ModellnQ: 16,6 :1 
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BASIS FOR REASONABLE 
POTENTIAL; 

BASIS FOR WATER-QUALITY 
LIMIT DETERMINATION: 

Average flow of DSN 001-1 {gpd): 
Average llowofDSN 001-1 {cfs)· 

Maximum hours of discharge/day 

106,560 

0.165 
24 

gpd 

ors 
hours 

Oilulion Factor~ 
IWC%= 

16.6 
6.02 

:1 
% 

Dilulion is 11ot allowed for can:lnoge11s ["A" and "C") a11d h!gllly-bloaccumulative poHulants ("'HB"). 

The maximum receiving walar com:entrallon roreacl1 poll utan! Is compared lo !he appropriate criteria where Ille maximum reeeiving waler concentration is determined as follows: 
MAXIMUM RECEMNG WATE:R CONCEHTRATION=U(5Iatistical MUtiJ)lie1)"(tde>:rnllm E!lhJent Con<:entra~on)l-l{(Maxlmwn Background ReceMng Wat« Concer,lration)"(Dilution F""tor-1)j,'[Diolion Factor] 

If the receiving waler com:enlralion ls greater than 1he eoncentra1lon oflhe appl!cable criteria forlhal pollulanl, there is reasonable polen\ial for Iha discharge lo cause an In-stream excursion. 
If reasonable polenlial exists, waler-quality based limits are included i11 lhe perm II for Iha, sulljocl pollutant. 
Should Ille rac.elving walerconcentral!on be s'umcienlly close lo the applicable crileria, considering lhe degree of coniidence In the valuas. tho Departmenl may include limits also, 

If ii Is de1ermlned lhal reasonable po!anllal e;,dsls, water-quality based pennil limils are calculated as follows: 

1. Dalermlne the Waste LoadAlloca\ion (WLA) for each applicable cri1eria' 
WLA (ecllle. ckonlo, t.Jman healthM{Crilerla)'{Dllutian Factor)HAverage Background Rai:eiving Wa(er Ccncenlratioo'{Oilulion Faclor-1)] 

lftha c1Her111 is in the dissolved form, the WI.A is determined as follows: 
WlA (acu!e, ckanic)=[((Crllori""'=<.YEO)"(Dilulion FactmJ)ll0HAve1age Background Receiving Waler Concenlra~on"(Dilution Faclor-1)1 

2. Delermlne the Long Term Average (I.TAJ for each applicable cmena: 
LTA{ll<alll.e)=WtA...,"e,p[05a2-,.a] 

LTA(cl..-onlc)..WLA......,'e,p[O.Sa,'-=J 

LTA{t>Jmanhealth)..wu,._.,.,... 

3. Determine lhe l!miling LTA (I.e., the lowest LTA of the applicable criteria) 

4. Calculate the Average Monthly Umil (AML): 
MIL (acule,chrod;)=LTA...,..,,,._•erp[:zo,,-(l.5a0 'J 
MIL (human health)~WLA,,,_, ,,..., 

5. CalCl!lale lhe Maximum Daily Limit (MDL): 
MDL (acule,chr011lc)~LTA.-.ar-"exp[:zo-0,5a"J 

MDL (l>JmanhealthJ~I.A....,....,,'e,p[za--0.5a2J 
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ATTACHMENT 8 
WHOLE EFFLUENT TOXICITY (WET) REASONABLE POTENTIAL ANALYSIS & LIMIT DETERMINATION 

RPA: 

Chronic Toxicity Ambient Criterion= 1.0 TUc 

TUc=100/NOEG 

Chronic Oilulton Factor; 16.6 :1 
Dilution of Effluent @ Edge of M1xmg Zona: 6,0 % 

Projected maximum value @ edge of mixing zone= Maximum value* Multiplier• % 

M"sidonsfs bah/a C•mrinodon var/eaatuS 
SurviVal Growth R;,:;-roduction Survival Growtti 

NOEC ru, NOEC ru, NOEC ru, NOEC '"' NOEC 

March 12 100% 1 0 100% 1.0 100% 1.0 100% 1.0 100% 
June 12 100% 1.0 100% 1.0 10% 10.0 100% 1.0 100% 

September 1 2 100% 1.0 100% 1 0 100% 1.0 100% 1.0 100% 
December 1 2 100% 1.0 100% 1.0 t.'OTESm\o\1EO 100% 1.0 100% 

March 13 1.0 1.0 NOTESllWl1EO 1.0100% 100% 100% 100% 
June 13 100% 1 0 100% 1.0 NDTESRMTED 100% 1.0 100% 

September 1 3 100% 1.0 100% 1.0 100% 1.0 100% 1.0 100% 
December 13 100% 1.0 100% 1.0 NOT ESTIMATED 100% 1.0 100% 

NOT ESTlMAlED March 14 100% 1.0 100% 1.0 100% 1 0 100% 
June 14 100% 1.0 20% 5.0 NOT ESW.IPilED 100% 1 0 100% 

September 14 100% 1.0 100% 1.0 N<fl"ESTil,l1'TEO 100% 1.0 100% 
December 14 100% 1.0 100% 1.0 NOTESTIIMTEO 100% 1.0 100% 

March 15 100% 1.0 100% 1.0 NOTESTIIMTEO 100% 1.0 100% 
June 15 100% 1.0 100% 1.0 100% 1.0 100% 10 100% 

September 1 5 100% 1.0 100% 1.0 NDTES)lW.TED 100% 1.0 100% 
December 1 5 100% 1.0 100% 1.0 100% 1.0 100% 1.0 10% 

March1 6 100% 1.0 100% 10 NOTESTNll"TEO 100% 1.0 100% 
June 1 6 1.0 1.0 NOTESTWMTEO 1.0100% 100% 100% 100% 

September 1 6 100% 1.0 100% 1.0 100% 1.0 100% 1.0 80% 
December 1 6 100% 1.0 100% 1.0 NOTESTIM.\TEO 100% 1.0 100% 

March 1 7 100% 1.0 100% 1.0 NOTESTlldl\TED 100% 1 0 100% 
NOTESTl,'.IATEDJune 1 7 100% 1.0 100% 1.0 100% 10 100% 

Maximum 1.0 50 10.0 1.0 
n 22 22 7 22 

CV (default) 0.6 0.6 0.6 0.6 
Multiplier 2.3 2.3 3.6 2.3 

Projected Maximum Value 0.14 0.69 2.17 0.14 

ls Projecfed Maximum Value> 1.0? NO NO YES NO 

The TU0 values are greater than lhe chronic ambient criteria of 1.0 TU 0 • Therefore, reasonable potential exists. 

Llml!s: 

ACUTE: The pennil must include effiuenl limitalions lo meet Iha narrative water quallly standard for acute toxicity. 

CHRONIC: Since there is reasonable polen1ial, WET l1mitations to meal Iha narrative water quality standard for chronic toxicity must be included in the permit. 
The limits are based on Ille chronic mixing zone (i.e, an IWC of6.0%). Therefore, the concentration at which no observable effed should occur (i.e., C-NOEC) must be 
greater than or equal lo 6.0%. 

T"o 
1 0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

10.0 
1.0 
1.0 
1.3 
1.0 
1.0 
1.0 

10.0 
22 
06 
2.3 

1.39 
YES 



ATTACHMENT 9 
ANTI-BACKSLIDING ANALYSIS 

DSN 001•1 

EXISTING PERMIT PROPOSED PERMIT 

PARAME:TER """" ......,. 
Monlhly

=• 
M"l""'m...
=• 

.....,.... n.,..,,.,, 
Fttqu,n,y 

S>lnplO~- ....."""'°"' 
Umll 

......,,... .........,. 
Fre,uon,y 

s,mpl•~- UmltDD,.......... 
Mo,.U,lyUmW 

M.....u.. 
llail)'....,R 

......,.., 
,,,....... ·-· nmpT•~- lnst>nb.noo 

... um1, 
...,.,.,.... 
lloporang 

Fr•~"'O<J' 
••mpl•T)'po umu..i. 

Acute Toxicity, Amerlcamysls bahla % - Lc_,.;,.40 Quarlerly oc LC~13.3 NR Ga> 1 NA Lc.;,.roo Sem_iannual o, LC~33 NR Grae woe 
Acllle Toxlcity, Cyp1lnodon varlegatus % - LC_,.;,.40 QUarlerly oc LC#13.3 NS Ga> 1 NA LC,.;>.100 semiannual oc LC,o"!:33 NR Grae woe 
Chrc11lo Toxicity, Amencamysla bahla (SuMl/al) % - '"""' Quarteny oc 1 NA - Semiannual oc NA NR NA 

Chronic Toxicity, Amerlcamys!s bahla (G:row!h) % - '°""' Quarterly oc ' N• - Semlan11ual oc NA NR NA 

ChIonlc Toxicity, Amerlcamysls bahla (Fecundity) % - '""'' Quarterly oc ' NA C-NOE=O Semlahnual oc NA NR NA woe 
Chronic TOldcll)', Cyprlm>don varlegatus {Smvival/ % - '""'' Quarterly oc ' NA - Semtannual oc NA NR NA 

Chronlc Tox!city, Cyprlnodon varlegatus {Growth) %- - LC~40 Q11artel1y oc ? NA C-NOEC>fi.D Semlannual DC NA NS NA wo, 
1-Chlom-2-nilmbenzene - - Monll'aly oc NA Ne NA 10,2 "·' Twice/Month DC "'' NR Gao WDS 

1-Chlom-2-nilrobenzene gtday ,., ,., Twice/Month DC NA NR NA WDS 

1-Methylnaphlhafene ""'- - - Annually DC NA NS NA 

1,1-Dichlomethane ""' - - Annually G1ab NA NR NA - - Annuauy GSA NA Ne NA 

1,1-Dichloroethy1ene ""' - - Monthly GSA NA Ne NA 

1.1, 1-Trichloroethane ""' - - Monthly GSA NA Ne N, 

1.2-Dlch!orobenzene 

1,2--Dlchl01oalhane 

1,2--lrans-Dlchloroelhylene 

1,2,4-Trichlorobl!nzene 

soo""'- -- --
,ooo 
-
-

Monthly 

Monthly 

Semiannual 

Ga> 

Ga> 

Grab 

NA 

NA 

NA 

NR 

NR 

NS 

NA 

NA 

NA 

''" -
-
-
-

-
-
-
-

Q11artel1y 

Armually 

Annuanv 

l\nnually 

GSA 

GSA 

GSA 

oc 

NA 

NA 

NA 

N, 

NS 

NS 

NR 

NR 

NA 

NA 

NA 

NA 

1,3-Dichlorobenzene 

1,4-Dichlorobell'!ene ""'-- -
-

-
-

Monthly 

Monthly 

Grae 

°'" 
NA 

NA 

NR 

NR 

NA 

NA 

-

-

-

-

a·uaJ\erlY 

Quarterly 

GSA 

GSA 

N, 

NA 

NR 

NR 

NA 

NA 

1,4-Dloxane sooo 10000 Monthly Grae NA Ne NA ''" 43,3 " Twice/Month DC "' NR Ga' WDB 

1,4-Dioxane 

2-Chloioanlllne 

g/day- "" '" Monthly oc '" NR Ga> WQO 

17.5 

37.1 

30,3 ..., Twice/Month 

Twice/Month 

oc. 
oc 

NA 

" 
Ne 

NS 

NA 

NA 

WQB 

woe 
2--CMoroanmne glday "' 

,., Twk:a/Month oc NA NS NA was 
2--Chlorophenol ""' " " Monthly oc "' NR °''' '" - - auallerty oc NA NR NA 

2-Melhylpheool 

2,4-Dlchlomphe11ol ""'- - - Annually DO NA NR NA -
-

-
-

Arlnually 

Annually 

oc 
oc 

NA 

NA 

NS 

NR 

NA 

NA 

2.4-Dlmefuyfphenol 

2.4-Dlnitrophenol 

2,4,6-Trichlorophenol 

3-ChloroaniITne 

3-Melhylpheno~4-Melhylphenol 

3,3"-0ichlorobenzidine 

"'"- '"- '·'- -- -
0,077 -

"" 
" -
-

0.154 

Annually 

Monthly 

Monl/lly 

Annually 

Weekly 

oc 
oc 
oc 
oc 
oc 

m 
19.5 

NA 

NA 

0.231 

NR 

Ne 

NS 

NR 

NR 

Gras 

Ga> 

NA 

NA 

Grae 

er, 
woe 

wae 

-

-
-
-
-

-

-
-
-
-

Annually 

Annually 

Monlhly 

Annually 

Twice/Monltl 

oc 

oc 
DO 

oc 
oc 

NA 

NA 

NA 

NA 

NA 

NR 

NR 

NR 

NR 

NR 

NA 

NA 

NA 

NA 

NA 

3.3'-Dichlorobenzidine glday- 0.177 '·"' Weekly oc NA "' NA woe - - Twice/Month DC NA NR NA 

3,3'-Dimethylbenzidlne 

J,4-Bem:olluoranlhene 

4--Chloroaniline -- " 
40.4 

" 
00.8 

Monthly 

Monthly 

DC 

oc 
"' 
"' 

"' 
NS 

Grae 

Grab 

''" -

-

20, 

-
-

,.w 

Monthly 

Annually 

TWlce/Month 

oc 
oc 
oc 

NA 

NA 

7.35 

NR 

NR 

Ne 

NA 

NA 

NA woo 
4-Chloroanmne 

4-Nilmphenol "'''- .,- '" Annually DO 100 NR Grab ''" 
,., ,.o Tw1ce/Monll'a oc NA NR NA WDB 

Acenaphlhene 0,03 0.062 Annually oc 0.093 NR Gae BeJ - - Annually oc NA Na NA 

Acenaphlhena 

Acenaphlhylene 

Acetone 

g/dav--
0.047 

-

-

0.0942 

-
-

Annually 

Ann11a.11y 

Annually 

oc 
oc 

Grae 

NA 

NA 

NA 

NR 

NR 

NR 

NA 

NA 

NA 

''" - - Annually DC NA NR NA 

Aluminum ""'- - - auarlerlv DO NA NR NA 83.9 "' TWice/Month DC "' NR Gi'ab wo, 
Aluminum 

Ammonla (as N) (Apr,l 1st lo Ociober 3161) 

Ammonia (as N) {Apnl 1st lo October J1sl) 

""'' 
g/day - ,,, 

" Monthly oc 37.5 NR GaS "'" 
~-" 

0,902 

,.. 
.... 
1.745 

70S 

Twlce/Monlh 

IWll:e/Monlh 

T'Mct!/Monlh 

DC 

DC 

DO 

NA 

2-618 

NA 

Ne 

NR 

NR 

NA 

NA 

NA 

WOB 

woe 
woe 

Ammonia (as N) {November 1st lo March 31st) m,,C '" " MOlllhly oc "' NR Grab "" - - Monthly oc NA NR NA 

Aniline "'" - - Quarterly DC NA NR NA - - Monthly oc NA NR NA 

An~mony "' - - Annually DC NA NR NA 

Anlhracene 

Arsenic ""'- 0,14 .,. Sem!annual oc 0,42 NR Ga, eeJ 

-
-

-
-

Annually 

Monthly 

oc 
oc 

NA 

NA 

NR 

NR 

NA 

NA 

Arsenic g/day 0.212 D.426 Semiannual oc NA Ne NA eeJ 
A,:obenzene ""' - - Monlhly oc NA NR NA '·" 0,35 Twice/MO!llh DC 0.'2 NR NA woe 
A>:obenzene """'- "'" 0.14 Twice/Month oc NA NR NA WDB 

Barium 

Benzene ,,,._ -

" 
-
'" 

Monthly 

Monthly 

oc 
Ga> 

NA 

NA 

NR 

NR 

NA 

NA BPJ 51.0 68,4 TWlce/Monlh GSA ,~ NR °'" woe 
Benzene "'"' 70 '" Monthly Gas NA Ne NA eeJ 20.6 "·' TWice/Monlh GSA NA NR NA wae 
Bentidine ""'- 0.00054 O.IJ0108 Weekly oc 0,00162 NR eras WDB - Twice/Monlt) oc NA NR NA 

Benzidine """' 0,000818 0,00164 Weekly DO NA NR NA WDB 

Benzo{a)arrthracene 

Ben,:o(a)pyrene 

Ben.:olc acid 

"'"-- - - Allnually oc N, NR NA 

-
-

-

-
-

-

Annually 

Annually 

Annually 

oc 
oc 
oc 

NA 

NA 

NA 

NR 

NR 

NR 

NA 

NA 

NA 

Beryllium ""'- - - Weekly oc NA NR NA 
,oo,- m"'--- "' " Weekly oc " NR Grab BeJ " 

'" 
",,, Monthly 

Monthly 

DC 

DC " NA 

Ne 

NR 

Ga> 

NA 

BPJ 

'" Bls(2--chloroalhyl)elher 

Bls(2-elhylhexyl)ph1halale - '·' 11.8 Quarterly oc 17.7 Ne °''' wa, 
-
2' 

-.. Annually 

Tw!ce/Monlh 

oc 
oc 

NA.. NR 

NR 

NA 

Grab WDB 

Bis(2-elhylhexyl)!'hlhalale 

Cadmium, Total 

glday- '" 17.9 Quarterly oc NA NR NA WDB 0.89 

- '·" -
TWlce/Monlh 

Ann11ally 

oc 
oc 

NA 

NA 

Ne 

NR 

NA 

NA 

wo, 

Carbazole ,.,_ - - QuaJ\erly DO NA NR NA - - Monlh!Y oc NA NR NA 

Carbon disulfide ""'- " 
,. Annuallv Grab NA NR NA was - - Annually GSA NA NR NA 

Chemical Oxygen Demand m,,C "" ,oo Weekly DC '" NR Grab "' Chlorine, To1al Residual 

Chlorobeniene 
""'- -- 1' 

-
,0 

Monlhly 

Monlhly 

Gras 

Grab 

NA 

NA 

NR 

NR 

NA 

NA BeJ 

-
-

-

-
Monlhly 

Monthly 

GSA 

GSA 

NA 

NA 

Ne 

Ne 

NA 

NA 

Chloroelhane ,.,, - - Annually °''' NA NR NA - - Annually GSA NA NR NA 

Chloroform 

Chromium, Total 
""'-.., -

,oo 
-

''" 
Quarte,ly 

Annually 

Grab 

oc 
NA 

,oo 
NR 

NR 

NA 

°''' eeJ 
-
-

-
-

Annually 

Annually 

GSA 

oc 
NA 

NA 

NR 

NR 

NA 

NA 

Chrysene 

cis-1,2-D[chloroelhene ""'- - - Monlh!V G1ab NA NR NA 

-
-

-
-

Monthly 

Monthly 

DC 

GSA 

NA 

NA 

N• 

NR 

NA 

NA 



DSN 001-1 

EXISTING PERMIT PROPOSED PERMIT 

PARAMETER 

Copper. Tola! 

Copper, Total 

Cyanide, Total 

Cyanide, Tolal 

Dlbenzofurnn 

Dichloran 

D~N--Butylphlha!ale 

Olphenamld 

Elhylben:i:ene 

Flow Rale (Average Dally) 

Flow, M!l)(imum durlng 24 houra 

Flow(Oayof Sampling) 

Fluoranthene 

Fluorene 

Formaldehyde 

Iron, Total 

Lead. Total 

m•Toluidine 

Manganese 

Mercury 

Mercury 

Methylbromlde 

Methylene chlollde 

Methyl lerlbulyi ether 

Naphthalene 

Nickel 

mrale(as~ 

Nltri!e (as N) 

Nnrobenzene 

Nitrogen, Total 

OrganJc Nllrogen (as N) 

Oxygen, Dissolved 

PCBs. TotalAmclors 

PCBs,. Total Aroclors 

PCBs. Tolal C011geners 

PCBs. Total Congeners 

Pentaahlorophenol 

pH, Minimum 

pH, Maximum 

pH, Day or Sampl!ng 

Phenanlhrene 

Phenol" 

Phosph-orus. Tola! 

Pyrene 

Silver. Total 

Suir,de 

Tetrachloroethylene 

Toluene 

Total Suspended So_llds 

Total Suspended SoITds 

T~chlornlhylene 

Xylene 

Vanadium 

Vinyl chloride 

Zinc, Total 

...,.. 
A...-.,, 

"""",.. Madmum... 
Umll 

Sampllnol11,,...... 
F"q""nq 

••mpl• 

"" 
.........,ou, 

""' 
S>mplfogl 
lhportlng 
F"qU<Jl<f 

Sample... um11a,.,, ~..,... 
M°"WyLimU 

M,.l..,n, 
l»UyUmll 

s,1npU.,., 
RoportioS 
F,«gU<n<)' 

s,mpl• 

"" 
,,......... 

u,Umlt 

s,........ 
R•po<lfog 
Fr•qu,,.,,y 

5ampl•TYP• Lim~E,sl, 

""" " '" Annually ac '"' " Grab se, '·' "·' Twlce/Monlh ac 14.4 NS Gras was 
g/day 00 '"' Annual!y ac NA NR NA "'" ,, '·" Twice/Monll• ac NA NR NA was 

""'- " " Weekly GSA ,, NR Grab was 0,58 '·" Monlhly GSA ,., NR NA was 

"'" 0.23 0.40 Mon!hly GSA NA NR NA waa 

""' - - Annually ac NA NR NA - - Monthly ac NA NS NA 

""' 
""' 

"" 
" 

"".. Monlhly 

Annually 

ac 
ac 

ma 

" 
NR 

NR 

Grab 

Grab 

se, 

''" 
- - Monthly ac NA NR NA 

""' - - Weekly ac NA NR NA - - Monthly ac NA NR NA 

""' - - Semiannual Gras NA NR NA - - Annually GSA NA NR NA 

'"" 400.000 - ConHnuaus Fl= NA NR NA 106,560 - Conti11uous Fl= NA NS NA 

""" '"" 
-

-
525,000 

525,000 

C0!1llnuous 

Weekly 

Fl= ,.. NA 

NA 

NR 

NR 

NA 

NA 

-
-

252,000 

252,000 

Continuous 

Twice/Month 

Flow 

FIW 

NA 

NA 

NS 

NS 

NA 

NA 

""' - - Annually ac NA NR NA 

"''" - - Annually ac NA NR NA 

"""- - - Quarter!\' ac NA NR NA - - Monlhlv ac NA NR NA 

- - Quarterly ac NA NR NA - - Quarterty ac NA NR NA 

""'- ,oo '"' Quarterly ac '"" NR Grab "'" - - Annually ac NA NR NA 

""'- - - Monthly ac NA NR NA - - Monthly ac NA NR NA 

- - Quarteny ac NA NR NA 

""' - - Quarteny ac NA NR NA - - Monthly ac NA NS NA 

g/day - - Quarterly DC NA NR NA 

"'' - - Annually ac NA NR NA 

"''- - - Monlhlv GraO NA NR NA - - Annually GSA NA NR NA 

- - Monthly Gras NA NR NA - - Annual!y GSA NA NR NA 

'"' - - Annual!\' ac NA NR NA - - Annually ac NA NR NA 

""' "" "" Annually ac woo NR Grab waa - - Annually ac NA NR NA 

""'-- -

-
-

-

Weekly 

Weekly 

ac 
ac 

NA 

NA 

NR 

NR 

NA 

NA 

-

-

-

-

Monthly 

Monthly 

ac 
ac 

NA 

NA 

NR 

NR 

NA 

NA 

""' - - Annually ac NA NS NA 

lbsfday m - Weekly ac NA NR NA TMDL 75.0 - MO!llhly ac NA NR NA TMDL 

""' - - Weekly ac NA N, NA - - Monthly ac NA NR NA ,.,- NA NA Na NA - Weeldy GraS NA NA NR NA - Monthlv GraO 

0.00017 0 00034 Monthly oc 0.00051 NR Grab wa, 0.000064 0.000111 Twice/Month ac 0.000166 NR GraO was 
g/day 0.000026 0,000045 TwiOJe/Month ac NA NR NA was 

""' - - Monthly ac NA NR NA 0.000064 Q000093 Twice/Month DC OJXI014 NR Gras was 

"'" 0.000026 0.000030 Twice/Month ac NA NR NA was 

""" - - Annually ac NA NR NA - - Monthly ac NA NR NA 

'" NA NA NR NA '·" c~, ROM NA NA NR NA '·' Conl "'" was 

'" NA NA NS NA '·" NR ROM NA NA NR NA '" Cont "'" wa, 
,u---

NA 

" 
" 

NA 

" 
" 

NR 

Annually 

Monthly 

NA 

ac 
ac 

6.0-9.0 

w 

" 

NR 

NR 

NR 

ROS 

Grab 

Grab 

wa, 

s'" 

NA 

-

-

NA 

-
-

NR 

Annually 

Annually 

NA 

ac 
ac 

6.5-8.0 

NA 

NA 

Cont 

NR 

NR 

ROS 

NA 

NA 

was 

- - Monthly ac NA NR NA 

"""- " "' Annually ac H4 NR Grab waa 
-
-

-
-

Annually 

Annually 

ac 
oc 

NA 

NA 

NR 

NR 

NA 

NA .... - - Monlhly ac NA NR NA 

""'- - - Semiannual Gras NA NR NA - - Annmilly ac NA NR NA 

""" " " Monthly Grab NA NR NA se, - - Monthly ac NA NR NA ,.,_ '" '" Weekly ac '" NR GraO se, "' '" Monthly ac "" NR NA ''" g/day 12.1 24.2 Mon!hly ac NA NR NA se, 

""'- - - Annually Gras NA NR NA - - AnnuaJly ac NA NR NA 

""' - - Mon1hly Gras NA NR NA - - Annually ac NA NR NA 

""' - - Weekly ac NA NR NA - - Annually oc NA NR NA 

"'' - - Monthly Gras NA NR NA - - Monthly DC NA NR NA 

,., '"" ""' Quarterty ac NA NR NA ''" - - Annually ac NA NR NA 

The 1997 NPDES pem,~ included BPJ limits for many pollulants. The basis for these limits Is The basis for!he BPJ llml!s for many pollutants In the e~istlng permit is unknown/ur,clear. 
not clear bul appears lo originate from some application of.the teCMology-based ITmils that Addillonally, the condiUons of the facmrv and the quality ol lhe emuent new are subslanllally 
applied to the discharge when !he discharge consisted of ernuent generated from OCPSF, different than the c.ondlllons that ex!sled al tha time when the BPJ limiIB were lm,.osed (le.• In 
Pharmaceullca!. and Pesticide manulacluring operations. Speclffcally, these poJMantsare: 1997). Therefore, Umlls on \hos.e pollutants noled lo the left are removed. A reasonable 

potenllal analyslawas performed on each ol lhl!Se p<>lulanls and WQB limit,; are Included In 
OCPSF: 1,2-Dlchlorobenzene, 2•Chlorophenol, 2.4-Dinltrophenol, 4-Nilrophenol, proposed pennlt fer these pollutants which demonstrate reasonable potential to e~ceed water 
Acenaphlhene, Benll!ne, Chlorobenzene, Chromium, Copper. Cranlde. Oi-N•Bulylphlhala\e. quallly criteria. 
Lead. Phenanthrene. Phenol, Toluene. Zinc 
Pharmaceutical; COD 
Pesllcldas: Dichloran 

The basis for lhe Umlts lorlhe rollowlng po!lulanlsare unknown: 1.4-Di()Jrane, 3,3-
Dimelhybenzldine, Ammonia 



DISTRIBUTION: LOGNORMAL 
LOG TRANSFORMED MEAN = 

LOG TRANSFORMED VARIANCE= 

NUMBER OF SAMPLES IN MONTH = 

E(X)= 
V(X) = 

cv(X)= 

c/n= 
µ11=, 

<l"n = 

MAXIMUM DAILY LIMIT= 
AVERAGE MONTHLY LIMIT= 

APPENDIX E OF mE TSO 

INSTANTANEOUS MAXIMUM LIMIT= 

AVERAGE EFFLUENT FLOW= 

MAXIMUM DAILY LIMIT= 
AVERAGE MONTHLY LIMIT = 

ATTACHMENT 10 
INTERIM LIMITS: 1,4-DIOXANE 

4.2713 
0.1236 

2 

76.18 
763 
0.36 

0,06 

4.30 

0.25 

µgll 
µgll 

µ,. 

aJ 
n 

95/hpercentile 

95/hpercenu/6 

Data Analysis 

Mean 4.2712808 
Standard Error 0.2029503 
Median 4.2668963 
Mode #NIA 
Slandard Deviation 0.3515202 
Sample Variance 0.1235665 
Kurtosis #DIV/0! 

Skewness 0,0561196 

Range 0.7029995 

Minimum 3.9219733 
Maximum 4.6249728 
Sum 12.813842 
Count 3 

DATE 

Jun 01, 2017 

Jun 14, 2017 

Jun 28, 2017 

"""-
50.5 

102 

71.3 

coo 
Transformed 

3.9220 

4.6250 
4.2669 

192 µg/L 

106,560 !)Pd 

52 g/day 
45 a/dav 



-----------------------------------

ATTACHMENT 10 

DISTRIBUTION: LOGNORMAL 
LOG TRANSFORMED MEAN = 

LOG TRANSFORMED VARIANCE= 

NUMBER OF SAMPLES IN MONTH = 

E(X)= 
V(X)= 

cv(X)= 

o-\"' 
µn= 

crn= 

INTERIM LIMITS: AMMONIA 

6.5659 Dala Ana/vsis 
1.0652 

Mean 6.565915561 

2 n Standard Error 0 17125659 

Median 6.866933284 

1222.31 ! Mode #NIA 
2928226. Standard Devlallon 1.041713166 

1.40 Samp(e Variance 1.08516632 

Kt11tosis 

0.66 SKew,iess 

6.77 Range 

0.83 Minimum 

Max:imum 
MAXIMUM DAILY LIMIT =iliilmB!llµg/L 95/h perum/i/e s,m 

AVERAGE MONTHLY LIMIT =llmD'Dlllµg/L 95fh perrentile Count 

APPENDfX E OF THE TSO 

INSTANTANEOUS MAXIMUM LIMIT= 

AVERAGE EFFLUENT FLOW= 

MAXIMUM DAILY LIMIT= 
AVERAGE MONTHLY LIMIT= 

5914 µg/L 

106,560 gpd 

1591 g/day 
1366 n/dav 

AMMONIA 
AVERAGE MONTI-RV 

=r==============-
,~+----------------------------------

=+----------------------------------
,,-1-----------------------"--~-~----------

,=+-----~----------------------------

=f-==================-
=1--------------------------------

AMMONIA 
MAXIMUM DAILY 

<SOO 

0000 

-
= 

,= 
,~ . ' 
,= • 

•= 
= 

-0.78455509 

-0.55411686 

3.707455!!4 

4.382026635 

B.089482474 

242.9368765 

37 

Ammonia 
Al'efilge 
JwlOl'llhlyVoluos 
(201.6-2017] 

-Average Monthly 
lnwlmUmit 
(U83ug(!.I 

~Average Monthly 
Rn•TUmlt 
(902ug/ll 

Ammonl• 
Ma>imum 
OallyVafuos 
[2016-20l7] 

-Ma>TmumDall\' 
lnteriinLiDYl: 
(l9Uug/l.J 

-M..l!numDally 
finolllmlt 
(1745ug/l) 

coo 
M>e T1ansformad"'"-

Jan 06, 2016 3260 8.0895 

Feb 03, 2016 2350 7.7622 

Mar 07, 2016 1720 7,4501 

Mar 09, 2016 2000 7.6009 

Mar11,2016 1650 7.4085 

Apr 06, 2016 1470 7,2930 

May 04, 2016 973 6.8804 

Jun 06, 2016 566 6.3767 

Jun 08, 2016 36' 5.8972 

Jun 10, 2016 577 6 3578 

Jul 06, 2016 190 5,2470 

Aug 03, 2016 236 5.463B 

Sep 12, 2016 276 5.6204 

Sep 14, 2016 241 5 4848 

Sep 16, 2016 335 5.B141 

Ocl05, 2016 1080 6.9847 

Nov02,2016 706 6,5596 

Dec 05, 2016 703 6 5554 

Dec 07, 2016 632 6.4489 

Dec 09, 2016 937 6 8427 

Jan 04, 2017 1030 6.9373 

Feb 01, 2017 960 6.8669 

Mar 06, 2017 1980 7.5909 

Maroa, 2017 2240 7.7142 

Mar 10, 2017 2110 7.6544 

Apr 05, 2017 1970 7.5858 
Mey03,2017 2B40 7.9516 
Jun 05, 2017 15,0 7.3652 
Jun 07, 2017 1620 7.3902 
Jun 09, 2017 1300 7.1701 
Ju! 05, 2017 1020 6,9276 

Aug 02, 2017 211 5.3519 
Sep 11, 2017 96 4.5643 
Sep 13, 2017 4 3820'° Sep 15, 2017 rn2 4 6250 
Oct 04, 2017 309 5.7333 
Nov 01, 2017 147 4.9904 



ATTACHMENT 10 
INTERIM LIMITS: CYANIDE 

M,C ,.,_ = Traa.sfom>e<I 
Oole<lion,_ 

Janua,y6, 2016 '" 2.772B 

DISTRIBUTION: DELTA-LOGNORMAL 
LOG TRANSFORMED MEAN= 2.0709 ,,. DalaA11aJysis 

January 13, 2016 

January 20, 2016 " " 
3.1355 

2.9444 

LOG TRANSFORMED VARIANCE= 0.5383 4 
Mea11 2-070891378 

January 27, 2016 

February 3, 2018 " " 
2.8332 

2.9444 

NUMBER OF SAMPLES IN MONTH= 2 n Slandard Error 0.00454458 February 10, 201G " 3.04-45 

Median 2.079441542 February 17, 2016 " 3_1355 

ka 114 Mooe 1.09861228!1 February 26, 2016 '" 3.2581 

,a 54 Slandard Deviation 0.732339165 March 2, 2016 " 3.2958 

k-r"' 60 Sample Variance 0,536320653 March 7, 2016 '" 3,2581 

Da 10 K~rlosls -1-251518078 Merci> 9, 2016 '" 3_2581 

6a 0.47368421 Skevmess 0,043466916 March 11, 2016 " 3_0445 

""' •"· 
>."= 

0.9050 
1 31 

95/h peroonl/te Range 

Minimum 

2-197224577 

1_098612289 

March 16. 2016 

March 23, 2016 " ' 
3_0445 

1.9459 

""' 
q.-"'= 
z' = 

0.9050 
1.31 

95/h percentile Maximum 

Som 
3.295836866 
124.2534827 

March 30, 2016 
April 6, 2016 " 

2_0794 

2_5649 

Count '" April 13, 2016 ' 1.0459 

E(X•)= 
V(X•)= 

10.20 
,0 

April 20, 2016 

April 27, 2016 
'" 
'" 

cv(X*)= 0.54 May 4, 2016 '" 
May 11, 2016 '" 

o\= 0.17 May 18, 2016 '" 
µn= 2.24 May 25, 2019 1.0986 

an=: 0.41 June 1, 2016 '" 
Aa 0.2'1 June 6, 2016 '" Ba 
Ga 

--0.2752379 ; 
0.56435 

June 8, 2016 

June 10, 2016 
'" 
'" 

MAXIMUM DAILY LIMIT= µg/L 
June 15, 2016 
June 22, 2016 ,, 2.4&49 '" 

AVERAGE MONTHLY LIMIT= µg/L June 29, 2016 " '" 
llPPa.D/Xl=.DFT/IETSD July 6, 2016 

July 13. 2016 '" '" INSTANTANEOUS MAXIMUM LIMIT= 31 µg/L July 20. 2016 1.6094 
July 27, 2016 " 2-3979 

August 3, 2016 ' 1.6094 

AVERAGE EFFLUENT FLOW= 106,560 gpd August 10, 2016 

August 17. 2016 '" 2.3026 

'" 
MAXIMUM DAILY LIMIT= B.4 g/day August 24, 2016 1.6094 

AVERAGE MONTHLY LIMIT= 6.5 n/da11 Augusl 31. 2016 '" Septamber7, 2016 '" September 12, 2016 1.0966 
September 14, 2019 '" S•ptemb.er 16, 2016 '" September 21, 2016 '" September 28, 2016 " 2.7081 

October 5, 2016 '" October 12, 2016 1_6004 
Oclober 19. 2016 1.9459 
October 26. 2016 ' 1,0986 
November 2, 2016 10 2.6391 
November 9, 2016 " 2.3979 

November 1a, 2016 '" November 22. 2016 1.0986 
November 30, 2016 2.0794 
Oecembor 5, 2016 '" CYANIDE De<ember 7, 2016 '" AVEIIA.6E t,IOtHJfl.Y 

"~------------------------------
D=mher 9, 2016 

Deeemher 14, 2016 
D=mbar 21, 2016 

j_0986 
1-3863,_ 

December 27, 2016 1_0986 

January 4, 2017 '" 
•+-------------------------------

January11,2017 
January 18, 2017 
January25,2017 

1.3863 
1.0966 
1.6094 

,,J-===========- 1·. o,,...ie~....i•1
Moolhf,V.lue, 
(10l6-lOl7)•.,,_______________________________ Il-~-= ! 

: ....... 11m;, : 
tlGog{l! 

i-A""'I' 
' ""'""'" ron.ru...r. 
--~~.l 

February 1. 2017 
February 6. 2017 

February15,2017 
February 22, 2017 

March 1. 2017 
March 6, 2017 
March II, 2017 

March 10, 2017 
March 15, 2017 
March 22. 2017 
March 29, 2017 

April 5, 2017 
April 12, 2011 
April 19,2017 
April 26. 20 17 

"•10 

'" " " 

" '" " 

2.0794 

2.0794 
2.6391,_ 
2.3026 

2.0794 
1.0986 

'·'""2,6391 

'" 

'" '" '" 
'" '" 

May 3, 2017 2.1972 
May 10, 2017 1-7918 
May 19, 2017 '" May 24, 2017 1_3663 
May 24, 2017 1.0988 
June 5, 2017 2.1972 
June 7, 2017 " 2.3979 
June 9, 2017 '" """ 

CYANIDE 

June14,2017 
June 21, 2017 
June 28, 2017 

' 2.1972 

'~"' 
'" MI\XIMUM llAlLY 

•~----------------------------
July 5, 2017 

July 12, 2017 
July 19, 2017 

'" '" '" July26,2017 
A11gu.t 2, 2017 '" '" August 9, 2017 '" 

,,(...c=============================~ 
,,,1-------------------------------

.. f-----------~--------------------

.----~..,--............ 
0."TVal.., 
,,.,..,0171_,..._,,.,.. 
lut,,lmllm,) 
j>lo,lll 

-hl>-0,i~ 
ma1u.., 

August 16, 2017 
August 23, 2017 
August 30, 2017 

September 6, 2017 
Septembo, 11, 2017 
Sep!embe< 13, 2017 
September 15, 2017 
September 20, 2017 
September 27, 2017 

Oclobor 4, 2017 
Oc\obe< 11, 2017 
Odobor 18, 2017 
Octobe<25, 2017 

1.0966 

'" '" '" '" '" '" '" '" '" '" '" '" (U""'1J Novcmbor1, 2017 '" November a, 2017 '" November 15, 2017 1.0986 
November 22. 2017 '" Novembe. 29, 2017 '" 
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