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RE: DRAFT PERMIT 
1 PD ES PERMIT N MBER AL0000213 

Dear Mr. Mullins: 

Transmitted herein is a draft of the referenced permit. 

We would appreciate your comments on the permit wi thin 30 days of the date of this letter. Please direct any comments ofa 
technical or admin istrati e nature to the undersigned. 

By copy of this letter and the draft permit, we are also requesting comments wi thin the same Lime fran1c from EPA. 

Our records indicate that you have utilized the Departmen t's web-based electron ic env ironmental ( L 2) 1·eporting system for 
submittal of discharge monitoring reports (DMRs). The Departmen t transit ioned from the E2 Rc11orting System to the 
Alabama Environmental Permitting and Compliance System (AE PACS) for the submittal of DMR, (I n :--lovember 15, 202 1. 
AEPACS is an electronic system that allows facilities Lo apply for and maintain permits as we ll <I " , ubmi t other required 
applications. registrations. and certifications. In addition . the system allows facil ities Lo subm it req uired compliance reports 
or other information to the Depa1tment. The Departmen t has used the E2 User account information to set up a similar User 
Profile in AE PACS based on the following criteria: 

I. The user has logged in to E2 since October I, 20 19: and 
2. The E2 user account is set up using a unique email address . 

E2 users that mel the above criteria will only need Lo establish an ADEM W..:b Portal accou nt 
(https://prd.adem.alabama.go \' /awp) under the same email address as their E2 accoun t to hav.: the same pem1is ·ions in 
AEPACS as they did in E2 . They will also automatically be linked Lo the same faciliti es they wen· 1,; 1 2. 

The Alabama Department of Environmental Management encourages you to voluntar ily conside r pollu tion prevention 
practices and alternatives at you r fac ility. Pollution Preven tion may assist you in complying with l' f'ilucn t limitations. and 
possibly reduce or eliminate monitoring requirements . 

If you have questions regarding this permit or monitoring requirements, please contact 7 lwn Pinson by e-mail at 
tp inson@ adcm.alabanrn.gov or by phone at (334) 274-42 02. 

Enclosure: 

pc via website: 

Draft Pem1it 

Montgomery Field Office 
EPA Region IV 
U.S. Fish & Wildlife Service 
AL Histori cal Commission 
Advisory Council on Historic Preservation 
Department of Conservation and Natural Ri::sources 

Birmingham Office 

110 Vulcan Road 
Birmingham, AL 35209-4702 
(205) 942-6168 
(205) 941-1603 (FAX) 

Decatur Office 
2715 Sandlin Road, S.W. 
Decatur, AL 35603-1333 
(256) 353-1713 
(256) 340-9359 (FAX) 

Coastal Office 
1615 South Broad Street 
Mobile, AL 36605 
(251) 450-3400 
(251) 479-2593 (FAX) 



A□EM 
Alabama Department of Environmental Management 

NATIONAL POLLUTANT DISCHARGE 
ELIMINATION SYSTEM' PERMIT 

PERMITTEE: 

"f ACILITY LOCATION: 

PERMIT NUMBER: 

RECEIVING WATERS: 

OCCID ENTAL CHEMI CAL CORPORATION 

OCCIDENTAL CHEMICAL CORPORATION 
1010NORTH WILSON DAM ROAD 
MU SCLE SHOALS, ALABAMA 35661 
COLB ERT COUNTY 

AL00002 13 

001 - POND CREEK 
003 - UNNAMED TRIB UTARY TO PON D CREEK 
006 - PON D CREEK 

In accordance with and subject to the provisions of the Federal Water Pollution Control Act, as amended, 33 U.S. C. §§ I 2 51- / 388 (the 
"FWPCA"), the.Alabama Water Pollution Control Act, as amended, Code of Alabama 1975, §§ 22-22-1 to 22-22- 14 (the "AWPCA"), 
the Alabama Environmental Management Act, as amended, Code of Alabama 1975, §§22-22A- 1 to 22-22A-1 7, and rules and regulations 
adopted thereunder, and subj ect further to the terms and conditions set fo rth in this perm it, the !'ermillee is hereby authorized to 
discharge into the above-named receiving waters. 

ISSUANCE DATE: 

EFFECTIVE DATE: 

EXPIRATION DATE: 

DRAFT 
Alabama Department of Env ironmental Management 

Water Division Chief 
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NPDES PERMIT NUMBER AL00002l3 Page I of 32 

PART I: DISCHARGE LIMITATIONS, CONDITIONS, AND REQUIREMENTS 

A. DISCHARG E LIMITATIONS· AND MONITORING R EQUIREM ENTS 

DSN00I I: Process wastewaters associated with the production of potassium carbonate and potass ium bicarbonate, miscellaneous wash down wastewaters, cooling waters, 
boi ler blowdown, stormwater from tank containment areas, and storm water runoff 3/ 

During the period beginning on the effective date of this pennit and last ing through the expiration date of this pennit, the Pennittee is authorized to discharge from the outfall(s) 
listed above and described more ful ly in the Pennittee 's application. Such discharges shall be limited and monitored by the Penn ittee as specified below: 

Parameter Quantity or Loading Units Quality or Concentra tion Units 
Sample Sa mple 

Seasonal Freq uencyz Type 1 

Temperature, Water Deg. Fahrenheit (00011) 4/ 5/ ***** ***** ***** ***** ***** 90.0 
deg F Continuous Recorder All Months 

Effluent Gross Value Daily Average 
Oxygen, Dissolved (DO) (00300) 6/ ** *** ***** ***** 

3.0 ***** ***** mg/I Monthly Grab All Months Effluent Gross Value Minimum Daily 

pl-I (00400) 7/ ***** ***** ***** (Report) ***** (Report) 
S.U. Continuous Recorder All Months 

Effluent Gross Value Minimum Daily Maxi mum Daily 
Solids, Total Suspended (00530) ***** ***** ***** ***** ***** (Report) 

mg/I Monthly Grab All Months 
Effluent Gross Value Maximum Daily 
Nitrogen, Ammoni a Total (As N) (006 10) ***** ***** ***** ***** ***** (Report) 

mg/ I Monthly Grab All Months 
E fnuent Gross Value Maximum Daily 
Nitrogen, Kjeldahl Total (As N) (00625) ***** ***** ***** ***** ***** (Report) 

mg/I Monthly Grab 
Apr, May, Jun, 

E ffluent Gross Value Maximum Dail y Jul , Aug, Sep 
!Nitrite Plus Nitrate Total I Det. (As N) (00630) ***** ***** ***** ***** ***** (Report) 

mg/I Monthly Grab 
Apr, May, Jun, 

Effl uent Gross Value Maximum Daily Jul , Aug, Sep 
Phosphorus, Total (As P) (00665) ***** ***** ***** ***** ***** (Report) 

mg/I Monthly Grab 
Apr, May, Jun, 

Effluent Gross Value Maximum Daily Jul , Aug, Sep 

THE DISCHARGE SHALL HAVE NO SHEEN, AND THERE SHALL BE NO DISCHARGE 
OF VISIBLE OIL, FLOATING SOLIDS OR VISIBLE FOAM IN OTHER THAN TRACE AMOUNTS. 

I/ Samples collected to comply with the monitoring requ irements specified above shall be collected at the fo llowing locat ion : At the nearest accessib le location just prior to discharge and after final 
treatment. Unless otherwise specified, composite samples shall be time composi te samples collected using automatic sampling equipment or a minimum of eight (8) equal volume grab samples 
co llected over equal time intervals. Al l composite sampl es shall be collected for the total period of discharge not to exceed 24 hours. 

2/ If on ly one sampling event occurs during a month, the sample result shall be reported on the discharge monitoring report as both the monthly average and daily max imum value for all parameters 
with a monthly avcraf>C limitation . 

3/ See Pan IV .A for Best Management Practices (HMP) !' Ian Rcquirem-:nts. 

4/ Temperature shall be monitored as a time-weighted average over the course of a 24-hour calendar day. 

5/ " Continuous" as it applies to temperature shall mean a minimum of one measurement taken al least every 20 minutes. 

6/ DO Monitoring and compliance shall occur at the base of the flume on the west side of Highway 133. 

7/ Where the pH of wastewater is measured continuously, the total time during which the pH values are outside the required range of 6.0 to 8.5 standard units shall not exceed 7 hours and 26 minutes 
in any calendar mon th and no individua l excursion from the required range of pH values shall exceed 60 minutes in duration. 



NPDES PERMIT MBER AL0000213 
PART I: DISC HARG E LI MITATIONS, CONDITIONS, AND REQUIR EME TS Page 2 of 32 

DSN00I I (Continued) : Process wastewaters associated with the production of potassium carbonate and potassium bicarbonate, miscellaneous wash down wa stewaters, cooling waters, boiler 
blowdown, storm water from tank containment areas, and storm water run off 3/ 

During the period beg inning on the effective date of this permi t and lasting through the expi ration date of this permi t, the Perminee is authorized to discharge from the outfa ll (s) listed above and 
described more fully in the Permittee's application. Such d ischarges shall be limited and monitored by the Permitlee as spec ified below: 

Parameter Quantity or Loading Units Quality or Concentration Units 
Sa mple Sample 

Seasonal Frequ ency 2 Type 1 

Flow, In Conduit or T hru Treatment Plant 
(Repo rt) (Report) 

(50050) MGD ***** ***** ***** ***** Continuous Totali zer A ll Months 
E ffluent Gross Value 

Monthly Average Maximum Daily 

C hlorine, Total Residual (50060) 8/ 
***** ***** ***** ***** ***** 

0 .022 
mg/I Monthly Grab All Months 

E ffl uent Gross Value Maximum Dail y 
Mercu ry Total Recoverable (7 190 I) 9/ ** *** *** ** *** ** **** * 

(Report) (Report) 
ug/1 Monthly Grab All Months 

E fflu ent Gross Value Monthly Average Max im um Dai ly 
BOD, Carbonaceo us 05 Day, 20C (80082) 

***** ***** ***** ***** **** * 
(Report) 

mg/I Monthly Grab All Month s 
Effluent Gross Value Max im um Dail y 
pH Range Excursions,> 60 Minutes 

0.0 
(8258 1) 7/ ***** occur/month ***** ***** ***** *** ** Monthly Ca lculated All Mon ths 
E fflu ent Gross Value 

Max imum Monthly 

pH Range Excurs ions, Monthly Tota l 
446.0 

IAccumulation (82582) 7/ ***** mi n ***** ***** ***** ***** Monthly Calcul ated All Mon ths 
Effluent Gross Value 

Max imum Monthly 

TH E DISCHARGE SHA LL HAVE NO S HEEN, A D TH ERE SHALL BE O DISCHARG E 
OF VISIBLE OI L, FLOATI NG SOLIDS OR V IS IBL E FOAM I OTHER THAN T RACE A MO NTS. 

I/ Samples co ll ected to comply wi th the moni toring requirements specified above sha ll be co llected at the fo llowing location: At the nearest accessible location j ust prior to discharge and after fin a l 
treatment. Unless otherwise specified, composite samples shall be time composite samples co llected us ing automatic sampling equi pment o r a minimum o f eight (8) equa l vo lume grab samples 
co llected over equa l time intervals. All composite samp les shall be co llected for the tota l period of d ischarge no t to exceed 24 hours. 

2/ Ir only one samp ling event occurs during a month, the sample result shall be reported on the di scharge monitoring report as both the monthly average and daily max imum value for all parameters 
with a monthly average limitation. 

3/ See Part IV .A for Best Management Practices (BMP) Plan Requirements. 

11/ Temperature shall be monitored as a time-we ighted average over the course of a 24-hour calendar day. 

Si ··continuous·· as it appli..:s to tcmpcratun.: shall mean a m in imum of"onc rnca~urcrncnt taken at 1..:ast c,c r") 20 minutes. 

6/ DO Monito ring and compl iance shall occur at the base o f the nume on the west side o f Highway 133 . 

7/ Where the pH of wastewater is measured continuously. the total time during which the pH va lues are outside the requi red range o f 6.0 to 8.5 standard units shall not exceed 7 hours and 26 minutes 
in any ca lendar mon th and no individual excursion from the required range of pH values shall exceed 60 minutes in durat ion . 

8/ A measurement of Total Residual Chlor ine be low 0.05 mg/L sha ll be considered in compliance with the permit li mitations above and should be reported as ODl= B or *B on the di scharge 
monitoring report. 

9/ EPA Methods 163 1 E/1669. or alternative methods spec ifically approved by the Department. sha ll be used for the analys is o f this parameter. For the purpose o f demonstration of comp liance with 
this parameter, "Tota l" and ·Total Reco verab le'· shall be co nsidered equi va lent. See Part IV.F for Mercury Minimization Pl an (MMP) Requirements. 
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DS 00 IS: Process wastewaters associated with the production of potassium carbonate and potassium bicarbonate, miscellaneous wash down wastewaters , cooling waters, boiler blowdown, 
storm water from tank containment areas, and storm water runoff 3/ 4/ 5/ 

Du ri ng the period beginni ng on the e ffec tive date of this pe rmit and lasti ng through the expirat ion date of thi s perm it, the Permi ttee is authori zed to discharge from the outfall(s) li sted above and 
described more fully in the Permittee's applicat ion. Such d ischarges sha ll be limited and moni to red by the Permi ttee as specifi ed below: 

Parameter Quantity or Loadin g Units Quality or Concentration Units 
Sample Sample 

Seasonal Frequency2 Type ' 

pH (00400) *** ** ***** ***** (Report) ***** (Report) 
S.U. Semi-Annually Grab Al l Months 

Effluent Gross Value Minimum Daily M ax imum Daily 

So lids. Total Suspended (00530) ***** ***** **** * ***** ** *** (Report) 
mg/I Semi-Annually Grab All Months 

Effluent Gross Value Maximum Daily 

O il & Grease (00556) ***** ***** *** ** ***** ***** 15.0 
mg/I Semi-Annua lly Grab All Months 

E fflue nt Gross Value Max imum Daily 

riow, In Cond uit or T hru Treatment Plant (Report) 
(50050) ***** MGD **** * ** *** ** *** ** *** Semi-A nnually Instantaneous A ll Months 
Effl uent Gross Value 

Max imum Daily 

Chemical Oxygen Demand (COD) (8 10 I 7) ***** ***** ***** *** ** ***** (Report) 
mg/I Semi-Annually Grab A ll Months 

Efflu ent Gross Value Max imum Dail y 

TH E DISCHA RGE S HAL L HAVE NO SHEEN, AN D THER E SHALL BE NO DISCHARGE 
OF VISIBLE OIL, FLOAT ING SOLIDS OR V ISIBLE FOAM IN OT HER THAN TRACE AM OU TS. 

I/ Samp les co llected to comply with the monitoring requirements spec ifi ed above sha ll be co llected at the following location: At the nearest accessible location just prior to di scharge and after fin al 
treatment. Unless otherwi se specified, composite samples shall be time composite samples collected using automatic sampling equipment o r a minimum of eight (8) equa l vo lume grab samples 
co llected over equal time intervals. All composite sampl es shall be co llected for the tota l period o f discharge not to exceed 24 hours. 

2/ If only one sampl ing event occurs during a month, the sample result shall be reported on the d ischarge monitori ng report as both the monthly average and da ily max imum value for all parameters 
with a monthly average lim itation. 

3/ See Part IV.A fo r Best Management Practices (BMP) Plan Requirements. 

4/ See Part 1V.B for Stormwater Measurement and Sampling Requirements. 

5/ Sample shall be collected during a quali fy ing sto rm event. 
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DSN00l T: Process wa stewaters associated with the production of potassium carbonate and potass ium bicarbonate, miscellaneous wash down wastewaters, coolin g waters, boiler blowdown , 
storm water from ta nk co ntainment areas, and storm water runoff 3/ 

During the period beg inning on the effective date of thi s permit and lasting through the expiration date o f this permit, the Perm ittee is autho rized to d ischarge from the outfa ll(s) listed above and 
described more full y in the Permittee ' s appl ication. Such di scharges shall be li mited and monitored by the Permittee as spec ified below: 

Parameter Quantity or Loadin g Units Quality or Concentratio n Units 
Sam ple Sa mple 

Seasonal 
Frequency2 Ty pe' 

Toxicity, Ceriodaphni a Acute (6 1425) 4/ ***** 0 
pass=O;fai l= I ***** ***** ***** ***** Annua lly Composite All Months 

Effl uent Gross Value S ingle Samp le 

Tox icity, Pi mephales Acute (6 1427) 5/ ***** 0 
pass=O;fa il= l ***** ***** ***** *** ** Annua lly Composite A ll Months 

E ffluent Gross Value S ingle Sample 

THE DISCHARGE SHALL HAVE NO SHEEN, AN D THERE SHALL BE NO DISC HARG E 
OF VI SIB LE OIL, FLOATING SOLIDS OR V IS IBLE FOAM IN OTHER THAN T RACE AMO UNTS. 

I/ Samples co ll ected to comply wi th the monitori ng requ irements specifi ed above shall be co llected at the fo llowi ng location: At the nearest accessible location just prior to d ischarge and after final 
treatment. Unless otherwi se specifi ed, composite samples shall be time composite sampl es co ll ected using automatic sampl ing equipment o r a minimum of eight (8) equal volume grab samples 
co llec ted over equal time intervals. A ll composite sampl es shall be co llected fo r the tota l period of discharge not to exceed 24 hours. 

2/ If only one sampling event occurs during a month, the sample resu lt shall be reported on the discharge monitoring report as both the monthly average and daily max imum value fo r all parameters 
with a monthly average limitation. 

3/ See Part IV .A fo r Best Management Practi ces (BM P) Plan Requi rements. 

4/ See Part IV.D fo r Ceriodaphnia Acute Tox icity Biomonito ring Requirements. 

5/ See Part IV.E fo r Pimepha les Acute Toxici ty Biomon itoring Requ irements. 
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DS 00IY: Process wastewaters associated with the production of potassium carbonate and potassium bicarbonate, miscellaneous wash down wastewaters, cooling waters, boiler blowdown, 
storm water from tank containment areas, and storm water runoff 3/ 4/ 

Duri ng the period beginning on the effec ti ve date of this permit and lasti ng through the expiration date o f thi s permit, the Permince is authorized to d ischarge from the outfa ll(s) listed above and 
descri bed mo re fully in the Perm inee's app lication. Such discharges sha ll be limited and monitored by the Pcrm ittee as specified below: 

Parameter Quantity or Loadin g Units Quality or Concentration Units 
Sample Sample 

Seasonal 
Frequency2 Ty pe1 

Arsenic. Total Recoverable (00978) 5/ ***** ***** ***** ***** ***** (Report) 
ug/1 Annua lly Grab All Months 

Effluent Gross Value Max imum Dai ly 
Cyanide, Free Available (51173) 6/ ***** ***** ***** ***** ***** (Report) 

ug/1 Annually Grab All Months 
Efflu ent Gross Value Maximum Dail y 

THE DISCHARG E SHALL HAV E O SHEEN, A D T HER E SHALL BE O DISC HARG E 
OF VISIBLE OIL, FLOATING SOLIDS OR VIS IBLE FOAM IN OTHER THA N TRACE A MO UNTS. 

1/ Sampl es co llected to comply wi th the monito ring requirements spec ifi ed above sha ll be collected at the fo llowing location: At the nearest access ible location just prior to discharge and after fi na l 
treatment. Unless otherwise specifi ed, composite samp les shall be time co mposite samples co llected using automatic sampling equipment o r a minimum of e ight (8) eq ual vo lu me grab sam ples 
co ll ected over equal time intervals. All co mposite samples shall be co llected fo r the total period of discharge no t to exceed 24 hours. 

2/ If only one sampling event occurs during a month, the sample result shall be reported on the di scharge mon itori ng report as both the monthly average and daily maximum value for all parameters 
wi th a monthly average lim itation. 

3/ See Part IV.A for Best Management Prac tices (BMP) Plan Requirements. 

4/ Sample shall NOT be co llec ted dur ing a prec ipi tat ion event. 

5/ For the purpose of demonstratio n of co mpl iance with this parameter, ·'Total'" and "Total Recoverable"' sha ll be cons idered equivalent. 

6/ For the purpose of demonstration of co mpliance with thi s parameter, ·'Cyanide, Free Available'· and "Cyanide, Free'· shall be considered equivalent. The test methods listed in 40 CFR 136.3 Table 
I B for " 24 .A Cyanide, Free'· or eq ui valent EPA approved methods shall be u ed fo r analys is. 
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DSN003S: Storm water runoff assoc iated with the production of potassium carbonate and potass ium bicarbonate includin g the rail yard and tank car storage areas 3/ 4/ 

During the period beg inning on the effective date of this permit and lasting through the expiration date of this permit, the Permittee is authorized to discharge from the outfall(s) listed above and 
described more fu lly in the Permittee 's application. Such d ischarges shall be lim ited and moni tored by the Permi ttee as specified be low: 

Param eter Quanti ty or Loadin g Units Quality or Concentra tion Units 
Sample Sa mple 

Seasonal 
Frequ ency2 Ty pe 1 

pH (00400) ** *** ***** ***** (Report) ***** (Report) 
S.U. Semi-Annua lly Grab All Months 

Effluent Gross Value Minimum Daily Maximum Daily 
Sol ids, Total Suspended (00530) ***** ***** ***** ***** ***** (Report) 

mg/! Semi-Annually Grab All Months 
EfJluent Gross Value Maximum Dail y 
Oi l & Grease (00556) ***** ***** ***** ***** ***** 

15.0 
mg/! Semi-Annually Grab A ll Months 

Eff1uent Gross Value Max imum Dail y 
Flow, In Conduit or Thru Treatment Plant (50050) ***** 

(Report) 
MGD ***** ***** ***** ***** Semi-Annually Estimate All Months 

Effluent Gross Value Maximum Dai ly 
C hemical Oxygen Demand (COD) (8 101 7) ***** ***** ***** ***** ***** (Report) 

mg/I Semi-Annually Grab All Months 
Effl uent Gross Value Maximum Daily 

TH E DISCHARGE SHA LL HAVE NO SHEEN, AN D THERE SHALL BE NO DISC HARGE 
OF VISIBLE OIL, FLOATING SOLIDS OR V ISIB LE FOAM IN OTH ER THAN TRACE AMO UNTS. 

l / Samples collected to comply with the monitoring requirements specified above sha ll be collected at the following location: At the nearest accessible location just prior to discharge and after final 
treatment. Unless otherwise specified, composite samples shall be time composite samples collected using automatic sampling equipment or a minimum of eight (8) equa l volume g rab samp les 
collected over equal time intervals. All composite samples shall be collected for the tota l period of discharge not to exceed 24 hours. 

2/ If only one sampling event occurs during a month, the samp le result shall be reported on the di scharge monitoring report as both the monthly average and daily maximum value for all parameters 
wi th a monthly average li mitation . 

3/ See Part IV .A for Best Management Practices (BMP) Plan Requirements. 

4/ See Part IV.B for Stormwater Measurement and Sampling Requirements. 
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DSN006: Rinse waters from the employee car wash and storm water runoff associated with the employee car wash, maintenance building, employee parking areas, and the plant entrance 
road 1/ 

During the period beginning on the effective date of this permit and lasting through the expiration date of this permit, the Permittee is authori zed to di scharge from the outfall (s) listed above and _ 
described more fully in the Permittee ' s app lication. Such di scharges sha ll be lim ited and monito red by the Permittee as specified below: 

THE DISCHARGE SHALL HAVE NO SHEEN, AND THERE SHALL BE NO DISCHARGE 
OF VISIBLE OIL, FLOATING SOLIDS OR VISIBLE FOAM IN OTHER THAN TRACE AMOUNTS. 

I/ See Part TV.A for Best Management Practices (BMP) Plan Requ irements. 
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B. DISCHARGE MONITORING A D RECORD KEEP! G REQ UIR EMENTS 

I. Representative Sam piing 

Samples and measurements taken as required here in sha ll be representative of the vo lume an d nature of the monitored discharge 
and shal l be in accordance with the provisions of this permit. 

2. Test Procedures 

For the purpose of reporting and compliance, perm ittees shall use one of the following procedures: 

a. For parameters with an EPA established Minimum Level (ML), repo11 the measured value if the analytical result is at or 
above the ML and report "0" for values below the ML. Test procedures for the analysis of pollutants shall conforn1 to 40 
CFR Part 136 and guidelines published pursuant to Section 304(h) of the FWPCA, 33 U.S.C. Section 13 14(h) . If more 
than one method for analys is of a substance is approved for use, a method having a minimum level lower than the perm it 
limit shall be used . If the minimum level of all methods is higher than the permit lim it, the method having the lowest 
minimum level shall be used and a report of less than the minimum level shall be rc po11ed as zero and wil l constitute 
comp liance; however, should EPA approve a method with a lower minimum level during the term of this pem1it the 
permittee shall use the new ly approved method. 

b. For pollutants parameters without an established ML, an interim ML may be utilized . The interim ML shall be calculated 
as 3. 18 times the Method Detection Level (M DL) calculated pursuant to 40 CFR Part I 36, Appendix B. 

Pe1111 ittees may develop an effluent matrix-specific ML, where an effluent matrix prevents atta inment of the established 
ML. However, a matrix specific ML shall be based upon proper laboratory method and technique. Matrix-specific MLs 
must be approved by the Department, and may be developed by the permittee du ring permit issuance, reissuance, 
modification, or during compliance schedule. 

In either case the measured value shou ld be rep011ed if the analytical result is at or above the ML and "0" reported for 
va lues below the ML. 

c. For parameters without an EPA established ML, interim ML, or matrix-specific ML. a repo11 of less than the detection 
limit shall constitute compliance if the detection limit of al l analytical methods is higher than the permit limit using the 
most sensitive EPA approved method. For the purpose of ca lculating a monthly average, "0" sha ll be used for va lues 
reported less than the detection limit. 

The Minimum Level utilized for procedures A and B above shall be repo11ed on the pem1ittee ' s DMR. When an EPA 
approved test procedure for analysis of a pollutant does not ex ist, the Director shall approve the procedure to be used, 

3. Recording of Results 

For each measurement or sample taken pursuant to the requirements of this permit, the perm ittee shall record the following 
info rmation : 

a. The facility name and location, point source number, date , time and exact place of samp ling; 

b. The name(s) of person(s) who obtained the sampl es or measurements; 

c. The dates and times the analyses were performed; 

d. The name(s) of the person(s) who performed the analyses; 

e. The analytical techniques or methods used, including source of method and method number; and 

f. The results of al l required analyses. 

4. Records Retention and Production 

The permittee shall re tain records of all monitoring information , inc luding all calibration and maintenance records and al l 
original strip chai1 recordings for continuous monitoring instrumentat ion, copies of all repo11s requi red by the permit, and 
records of all data used to complete the above repo11s or the appl ication for this permit, for a period of at least three years from 
the date of the sample measurement, report or app lication. This period may be extended by request of the Director at any time . 
If li tigation or other enforcement act ion , under the A WPCA and/or the FWPCA, is ongoing which involves any of the above 
records, the records shall be kept until the litigation is resolved. Upon the written request of the Director or his designee, the 
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permittee shall provide the Director with a copy of any record requi red to be retained by th is paragraph. Cop ies of these records 
shall not be submitted unless requested. 

All records required to be kept for a period of three years sha ll be kept at the permitted facil ity or an alternate location approved 
by the Department in writing and shall be available fo r inspection. 

5. Monitoring Eq uipment and Instrumentation 

All equipment and instrumentation used to determine compliance with the requirements of this permit shall be installed, 
maintained, and calibrated in accordance with the manufacturer ' s instructions or, in the absence of manufac turer 's instructions, 
in accordance with accepted practices. The permittee shall develop and maintain qua lity assurance procedures to ensure proper 
operation and maintenance of all equipment and instrumentation . The quality assurance procedures shall include the proper 
use, maintenance, and instal lation, when appropriate, of monitoring equipment at the plant site. 

C. D ISCHARGE R EPO RTING REQU IREMENTS 

I. Reporting of Monitoring Requ irements 

a. The pe1111ittee shal l conduct the required monitoring in accordance with the followin g schedule : 

MONITORI NG REQUIRED MORE FREQUENTLY THAN MONTHLY AND MONTHLY shall be conducted 
during the first full month fol lowing the effective date of coverage under this permit and every month thereafter. 

QUA RTE RLY MONITORI NG shall be conducted at least once during each calendar quarter. Calendar quarters are the 
periods of January through March , April through June, July through September, and October through December. The 
permittee shall conduct the quarterly monitoring during the first comp lete calendar quarter following the effective date of 
this permit and is then required to monitor once during each quarter thereafter. Quartcdy monitoring may be done anytime 
during the quarter, unless restricted elsewhere in this permi t, but it should be submitted wi th the last DMR due for the 
quarter, i.e., (March, June, September and Decem ber DMR's). • 

SEMIANNUAL MONITORING shall be conducted at least once during the period of January through June and at least 
once during the period of July through December. The permittee shal l conduct the semiannual monitoring during the first 
complete calendar semiannual period following the effective date of this permit and is then required to monitor once during 
each semiannual per iod thereafter. Semiannual monitoring may be done anytime during the semiannual period, unless 
restricted elsewhere in this perm it, but it should be submitted with the last DMR fo r the month of the semiannual period, 
i.e. (June and December DMR's). 

ANNUAL MON ITORING shall be conducted at least once during the period of January through December. The 
permittee shall conduct the an nual monitoring during the first complete calendar an nua l period following the effective date 
of this permit and is then required to monitor once during each annual period thereafter. An nual monitoring may be done 
anytime during the year, unless restr icted elsewhere in this permit, but it should be submitted with the December DMR. 

b. The permittee shall submit discharge monitoring repo1ts (DMRs) on the form s provided by the Department and in 
accordance with the following schedule: 

REPORTS OF MORE FREQUENTLY THAN MONTHLY AND MONTHLY TESTING shall be submitted on a 
monthly basis. The first report is due on the 28th day of (MONTH, YEA R). The reports sha ll be submitted so that they 
are received by the Department no later than the 28th day of the month following the reporting period . 

REPORTS OF QUARTERLY TESTING shall be submitted on a quarterly basis . The first report is due on the 28th 
day of !Month, Year!, The reports shal l be submitted so that they are received by the Department no later than the 28th 
day of the month fo llowi ng the repo1ting period . 

REPORTS OF SEMIANNUAL TESTING shall be submitted on a sem ian nu al basis. The reports are due on the 28th 
day of JAN UARY and the 28th day of JULY. The reports shall be submitted so that they are received by the Department 
no later than the 28th day of the month foll owing the reporting period . 

REPORTS OF ANNUAL TEST ING shall be submitted on an annual basis . Th e fi rst report is due on the 28th day of 
JANUARY. The reports shall be submitted so that they are rece ived by the Department no later than the 28th day of the 
month fol lowing the repo1ting period . 

c. Except as allowed by Provision I.C. I .c.( I) or (2), the permittee shall submit all Discharge Monitoring Reports (DMRs) 
required by Provision I.C . I .b electronica lly. 
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(I) If the pennittee is unable to complete the electronic submittal ofDMR data due to technical problems originating with 
the Department's electronic system (this could tnclude entry/submittal issues wi th an entire set ofDMRs or individual 
parameters), the permittee is not relieved of their obligation to submit DMR data to the Department by the date 
specified in Provision I.C. l .b, unless otherwise directed by the Department. 

lfthe Depa1tment' s electronic system is down on the 28th day of the month in wh ich the DMR is due or is down for 
an extended period of time, as determined by the Department, when a DMR is req uired to be submitted, the permittee 
may submit the data in an alternate manner and format acceptable to the Depaitmen t. Preapproved alternate acceptable 
methods include faxing , e-mailing, mailing, or hand-delivery of data such that they are received by the required 
reporting date. Within 5 calendar days of the Department's electronic system resu ming operation, the permittee shall 
enter the data into the Department's electronic system, unless an alternate timeframe is approved by the Department. 
A comment should be included on the electronic DMR submittal verifying the origi nal submittal date (date of the fax , 
copy of the dated e-mail, or hand-delivery stamped date), if applicable. 

(2) The pennittee may submit a request to the Depa1tment for a temporary el ectronic repo1ting waiver for DMR 
submittals. The waiver request should include the permit number; permittee nam e; facility/site name; facility address; 
name, address, and contact information for the responsible official or duly authorized representative; a detailed 
statement regarding the basis for requesting such a waiver; and the duration fo r which the waiver is requested. 
Approved electronic reporting waivers are not transferrable. 

Permittees with an approved electronic repo1ting waiver for DMRs may submit hard copy DMRs for the period that 
the approved electronic repo1ting waiver request is effective. The permittee sh all submit the Department-approved 
DMR forms to the address listed in Provision I.C. l .e. 

(3) If a pennittee is allowed to submit a hard copy DMR, the DMR must be legible and bear an original signature. Photo 
and electronic copies of the signature are not acceptable and shall not satisfy the reporting requirements of this pennit. 

(4) If the permittee, using approved analytical methods as specified in Provision 1.13.2, monitors any discharge from a 
point source for a limited substance identified in Provision I.A . of this permit more frequently than required by this 
permit, the results of such monitoring shall be included in the calculation and reporting of values on the DMR and the 
increased frequency shall be indicated on the DMR. 

(5) In the event no discharge from a point source identified in Provision I.A . of th is permit and described more fully in 
the permittee ' s application occurs during a monitoring period, the permittee sha ll report "No Discharge" for such 
period on the appropriate DMR. 

d. All reports and forms required to be submitted by this permit, the A WPCA and the Department's Rules, shall be 
electronically signed (or, if allowed by the Depaitment, traditionally signed) by a "responsible official" of the permittee as 
defined in ADEM Administrative Code Rule 335-6-6-.09 or a "duly authorized representative" of such official as defined 
in ADEM Administrative Code Rule 335-6-6- .09 and shall bear the following certifi cation : 

"I certify under penalty of law that this document and all attachments were prepared under my direction or supervision 
in accordance with a system designed to assure that qual(fied personnel properly gather and evaluate the iliformation 
submitted. Based on my inquiry of the person or persons who manage the system, or those persons directly responsible 
for gathering information, the information submitted is, to the best of my knowledge and belief, true, accurate, and 
complete. I am aware that there are significant penalties for submitting false information, including the possibility of 
fine and imprisonment for knowing violations. " 

e. Discharge Monitoring Reports required by this permit, the A WPCA, and the Department' s Rules that are being submitted 
in hard copy shall be addressed to: 

Alabama Department of Environmental Managem ent 
Water Division 

Office of Water Services 
Post Office Box 301463 

Montgomery, Alabama 36130-1463 



NPDES PERMIT UMBER AL00002 13 
PART I : DISCHARGE LIMITATIO S, CONDITIONS, AND REQUIREME TS 

Certified and Registered Mai l containing Discharge Monitoring Reports sha ll be addressed to: 

Alabama Department of Envi ronmental Ma nagement 
Water Division 

Office of Water Services 
1400 Coliseum Bouleva rd 

Montgomery, Alabama 36110-2400 
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f. All other correspondence and reports required to be submitted by this permit, the A WPCA, and the Depa1tment' s Rules 
shall be addressed to: 

Alabama Department of Env iro nm ental Managemen t' 
Water Division 

Post Office Box 301463 
Montgomery, Alabama 36 130- 1463 

Certified and Registered Mail sha ll be addressed to: 

Alabama Department of Environmental Managemen t 
Water Divis ion 

1400 Coliseum Boulevard 
Montgomery, Alabama 36110-2400 

g. If this permit is a re-i ssuance, then the permittee shall continue to submit DMRs in accordance with the requirements of 
their previous permit until such time as DMRs are due as discussed in Part I.C. I .b above. 

2. on compliance Notification 

a. 24-Hour Noncompliance Repo1ting 

The permittee sha ll report to the Director, within 24-hours of becoming aware of the noncompliance, any noncompliance 
which may endanger health or the environment. This shall include but is not limited to the fo llowing circumstances: 

(I) does not comply with any daily minimum or maximum discharge limitation for an effluent characteristic specified in 
Provision I. A. of this permit which is denoted by an "(X)" ; 

(2) threatens human health or we lfare , fish or aquatic life, or water quality standards; 

(3 ) does not comply with an applicable toxic pollutant effluent standard or prohibit ion established under Section 307(a) 
of the FWPCA, 33 U.S.C. Section l 3 l 7(a); 

(4) contains a quantity ofa hazardous substance which has been determined may be ha rmful to public health or welfare 
under Section 3 l l(b)(4) of the FWPCA, 33 U.S .C. Section 132l(b)(4); 

(5) exceeds any discharge limitation for an effluent characteristic as a result of an unan ticipated bypass or upset; and 

(6) is an unpermitted direct or indirect di scharge of a pollutant to a water of the state (unpermitted discharges properly 
repo1ted to the Department under any other requirement are not required to be repo11ed under this provision). 

The permittee shall orally report the occurrence and circumstances of such discharge to the Director within 24-hours after 
the permittee becomes aware of the occurrence of such discharge. In addition to the oral report, the permittee shal l submit 
to the Director or Designee a written report as provided in Part I.C.2.c no later than fi ve (5 ) days after becoming aware of 
the occurrence of such discharge. 

b. If for any reason, the permittee's discharge does not comply with any limitation of th is permit, the permittee shall submit 
to the Director or Designee a written report as provided in Pait I.C.2.c below, such report shall be submitted with the next 
Discharge Monitoring Repo1t required to be submitted by Pait I.C. l of this permit after becoming aware of the occunence 
of such noncompliance. 

c. Any written report required to be submitted to the Director or Designee by Part I. C.2 a. orb. shal l be submitted using a 
Noncompliance otification Form (ADEM Form 42 I) available on the Department' s website 
(http ://adem .alabama.gov/DeptFonns/Form42 l .pdf) and include the following informat ion: 

(I) A description of the discharge and cause of noncomp liance; 
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(2) The period of noncompliance, includi ng exact dates and times or, if not corrected, the anticipated tim e the 
noncompliance is expected to continue; and 

(3) A description of the steps taken and/or being taken to red uce or eliminate the non complying discharge and to prevent 
its recurrence. 

D. OTH ER REPORTING AND NOTIFICATION R EQU IREMENTS 

l. Anticipated Noncompliance 

The pennittee sh al I give the Director written advance notice of any planned changes or other circumstances regarding a faci li ty 
which may result in noncompliance with pennit requ irements. 

2. Termination of Discharge 

The permittee shall notify the Director, in writ ing, when all discharges from any point sou rce(s) identified in Provis ion I. A. of 
this permit have permanently ceased. This notification shall serve as sufficient cause for in st ituting procedures for modification 
or termination of the perm it. 

3. Updating Information 

a. The permittee shall in fo rm the Director of any change in th e pennittee's mailing address, te lephone number or in the 
pennittee's designation of a fac ility contact or office having the authority and responsibility to prevent and abate vio lations 
of the A WPCA, the Department's Ru Jes, and the tenns and conditions of th is perm it, in writing, no later than ten ( 10) days 
after such change . Upon request of the Director or his designee, the permittee shall fu rnish the Director with an update of 
any information prov ided in the permit application. 

b. If the permittee becomes aware that it fai led to submit any re levant facts in a perm it application, or submitted incon-ect 
infonnation in a permit appli cation or in any report to the Director, it shall promptly submit such facts or information with 
a written explanation for the mistake and/or omission. 

4. Duty to Provide Inform ation 

The permittee shall furni sh to the Director, within a reasonable ti me, any in formation whic h the Director or his designee may 
request to determine whether cause exists for modifying, revoking and re-issuing, suspending, or terminating this pem1it, in 
whole or in part, or to detennine compliance with this permit. 

5. Cooling Water and Boiler Water Additives 

a. The perm ittee shall notify the Director in writing not later than thirty (30) days pri or to instituting the use of any biocide 
corrosion inhibitor or chemical additive in a coo ling or boi ler system, not identified in the application for this perm it, from 
which discharge is allowed by this permit. Notification is not required for additives that do not contain a heavy metal(s) as 
an active ingred ient and that pass through a wastewater treatment system prior to discharge nor is notification requ ired for 
additives that should not reasonably be expected to cause the cooling water or boil er water to exhibit toxic ity as determined 
by analys is of manufacturer's data or testing by the perm ittee. Such notification sh al I inc lude: 

(1) name and general composition ofb iocide or chemical ; 

(2) 96-hour median tolerance limit data for organ isms representati ve of the biota of the waterway into which the discharge 
will ultim ately reach ; 

(3) quantities to be used; 

( 4) frequencies of use ; 

(5) proposed discharge concentrations; and 

(6) EPA registration number, if applicable. 

b. The use ofa biocide or additive containing tributyl tin , tributyl tin ox ide, zinc, chrom ium or re lated compounds in cooling 
or boiler system(s), from which a discharge regulated by this pennit occurs, is prohi bited except as exempted below. The 
use of a biocide or add iti ve containing zi nc , chromium or related compounds may be used in special circumstances if ( 1) 
the permit contains limits fo r these substances, or (2) the applicant demonstrates du ring the application process that the 
use of zinc, chromium or related compounds as a biocide or add itive will not pose a reasonab le potential to violate the 
appl icable State water quali ty standards for these substances. The use of any addit ive, not identified in this permit or in the 
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app lication for this permit or not exempted from notification under this permit is prohi bited, prior to a determination by 
the Department that perm it modification to control discharge of the additive is not req uired or prior to issuance of a permit 
modification controlling discharge of the additive. 

6. Permit Issued Based on Estimated Characteristics 

a. If this permit was issued based on estimates of the characteristics of a process disch arge reported on an EPA NPDES 
Application Form 2D (EPA Form 3510-2D), the permittee shall complete and submit an EPA NPDES Application Fann 
2C (EPA Form 3510-2C) no later than two years after the date that discharge begins. Sampling required for completion of 
the Form 2C shall occur when a discharge(s) from the process(s) causing the new or increased discharge is occurring. If 
this permit was issued based on estimates concerning the composition of a stormwate r discharge(s) , the permittee shall 
perform the sampling required by EPA NPDES Application Form 2F (EPA Form 351 0-2F) no later than one year after the 
industrial activity generating the stormwater discharge has been fully initiated. 

b. This pennit sha ll be reopened if required to address any new information resulting from the completion and submittal of 
the Form 2C and or 2F. 

E. SCHEDULE OF COMPLIANCE 

I. The pennittee shall achieve compliance with the discharge limitations specified in Provis ion I. A. in accordance with the 
following schedule: 

COMPLIANCE SHALL BE ATTAINED ON THE EFFECTIVE DAT E OF TH IS PERMIT 

2. No later than 14 calendar days following a date identified in the above schedule of compliance. the perm ittee shall submit either 
a repo11 of progress or, in the case of specific actions being required by identified dates. a written notice of compliance or 
noncompliance. In the latter case, the notice shall include the cause of noncompliance, any remedial actions taken, and the 
probability of meeting the next scheduled requirement. 
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A. OPERA TIO AL AND MANAGEME T REQUIREM ENTS 

I. Facilities Operation and Maintenance 
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The permittee shall at all ti mes properly operate and maintain al l facilities and systems or treatment and contro l (and related 
appurtenances) which are installed or used by the permittee to achieve comp liance with the conditions of the permit. Proper 
operation and maintenance includes effective performance, adequate funding, adequate operator staffing and training, and 
adequate laboratory and process controls, including appropr iate quality assurance proced ures. This provision requires the 
operation of backup or auxi li ary facilities only when necessary to achieve compliance with the conditions of the pennit. 

2. Best Management Practices 

a. Dilution water shall not be added to achieve compliance with discharge limitations except when the Director or his designee 
has granted prior written authorization for dilution to meet water quality requirements. 

b. The pem1ittee shall prepare, implement, and maintain a Spill Prevention, Control and Countermeasures (S PCC) Plan in 
accordance with 40 C. F. R. Section I 12 if required thereby. 

c. The permittee shall prepare, submit for approval and implement a Best Management Prac tices (BMP) Plan for containment 
of any or all process liquids or so lids, in a manner such that these materials do not present a signi ficant potential for 
discharge, if so required by the Director or his designee. When submitted and approved, the BMP Plan shall become a part 
of this permit and all requirements of the BMP Plan shall become requirements of th is pennit. 

3. Spill Prevention, Control, and Management 

The permittee shal l provide spil l prevention , contro l, and/or management sufficient to prevent any spil ls of pollutants from 
entering a water of the state or a publicly or private ly owned treatment works. Any contai nment system used to implement this 
requirement shall be constructed of materials compatib le with the substance(s) con tai ned and which shall prevent the 
contamination of groundwater and such containment system shal l be capable of retaining a vo lume equal to I IO percent of the 
capac ity of the largest tank for which containment is provided. 

B. OTH ER R ESP0 SIBILITI ES 

I. Duty to Mitigate Adverse Impacts 

The permittee shall promptly take al l reasonable steps to mitigate and minimize or prevent any adverse im pact on human health 
or the environment resu lting from noncompliance with any discharge limitation specified in Provision I. A. of this permit, 
including such accelerated or additional 111011 itoring of the discharge and/or the receiving waterbody as necessary to determine 
the nature and impact of the noncomplying discharge . 

2. Right of Entry and Inspection 

The permittee shall allow the Director, or an authorized representative, upon the presentation of proper credentials and other 
documents as may be required by law to: 

a. enter upon the permittee's premises where a regulated facility or activ ity or point source is located or conducted, or where 
records must be kept under the conditions of the permit; 

b. have access to and copy, at reasonable times, any records that must be kept under the conditions of the perm it; 

c. inspect any faci lities, equipment (including monitoring and control equipment), practices, or operations regulated or 
required under the permit; and 

d. sample or monitor, for the purposes of assuring permit compliance or as othemise authorized by the A WPCA, any 
substances or parameter at any location. 

C. BYPASS A D U PSET 

I. Bypass 

a. Any bypass is prohibited except as provided in b. and c. below: 

b. A bypass is not prohibited if: 
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(I) It does not cause any discharge limitation specified in Provi sion I. A. of this perm it to be exceeded; 

(2) It enters the same receiving stream as the permitted outfall ; and 
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(3) It is necessary for essential maintenance of a treatment or control facility or system to assure effic ient operation of 
such facility or system. 

c. A bypass is not prohibited and need not meet the discharge limitations specified in Provis ion I. A. of this permit if: 

( I) It is unavoidable to prevent loss of life, personal injury, or severe propetty damage; 

(2) There are no feasible alternatives to the bypass, such as the use of auxiliary treatm en t facilities , retention of untreated 
wastes or maintenance during normal periods of equipment downtime (this condit ion is not satisfied if adequate back­
up equ ipment shou ld have been installed in the exercise of reasonable engineering judgment to prevent a bypass which 
occurred during normal periods of equipment downtime or preventive maintenan ce); and 

(3) The permittee submits a written request for authorization to bypass to the Director at least ten (IO) days prior to the 
anticipated bypass (if possible), the permittee is granted such authorization, and the permittee complies with any 
conditions imposed by the Director to minimize any adverse impact on human hea lth or the environment resulting 
from the bypass. 

d. The permittee has the burden of establishing that each of the conditions of Provision 11. C. l.b. or c. have been met to qualify 
for an exception to the general prohibition aga in st bypass ing contained in a. and an exempt ion , where applicable, from the 
discharge lim itations specified in Provision I. A. of this permit. 

2. Upset 

a. A discharge which results from an upset need not meet the di scharge limitations speciried in Provision I. A. of this permit 
if: 

(I) No later than 24-hours after becoming aware of the occurrence of the upset, the perm ittee orally reports the occu1Tence 
and circumstances of the upset to the Director or his designee; and 

(2) o later than five (5) days after becoming aware of the occurrence of the upset. the pennittee furnishes the Director 
with evidence, including properly signed, contemporaneous operat ing logs, or other relevant evidence, demonstrating 
that (i) an upset occurred ; (ii) the permittee can identify the specific cause(s) of the upset; (i ii) the permittee's facility 
was being properly operated at the time of the upset; and (iv) the perm ittee promptly took all reasonable steps to 
minimize any adverse impact on human health or the environment resulting from the upset. 

b. The permittee has the burden of establishing that each of the conditions of Provision I I. C.2 .a. of this perm it have been met 
to qualify for an exemption from the discharge limitations specified in Provision I. A. of this permit. 

D. DUTY TO COMPLY WITH PERM IT, R ULES, AND STATUTES 

1. Duty to Comply 

a. The permittee must comply with all conditions of this permit. Any pem1it noncom pliance constitutes a violation of the 
A WPCA and the FWPCA and is grounds for enforcement action, for permit term ination, revocation and reissuance, 
suspension, modification ; or denial of a perm it renewal application . 

b. The necessity to halt or reduce production or other activities in order to maintai n compliance with the conditions of the 
permit shall not be a defense for a pe1mittee in an enforcement action . 

c. The discharge of a pollutant from a source not specifically identified in the permit application for this permit and not 
specifically included in the description of an outfall in this pennit is not authorized and shall constitute noncompliance 
with th is permit. 

d. The permittee sha ll take all reasonable steps, including cessation of production or other activities, to minimize or prevent 
any violation of this permit or to minimize or prevent any adverse impact of any permit violation. 

e. othing in this permit shall be construed to preclude and negate the permittee ·s responsibility or liability to app ly for, 
obtain, or comply with other ADEM, Federal. State, or Local Government permits, certifi cations, licenses, or other 
approvals. 
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2. Removed Substances 

Solids, sludges, filter backwash , or any other pollutant or other waste removed in the course of treatment or control of 
wastewaters sha ll be disposed of in a manner that complies with all app licable Department Rules . 

3. Loss or Failure of Treatment Facilities 

Upon the loss or failure of any treatment facilities , including but not limited to the loss or fa ilure of the primary source of power 
of the treatment facility , the pennittee shall , where necessary to maintain compliance wi th the discharge limitations specified 
in Provision I. A. of this pennit, or any other terms or conditions of this permit, cease, reduce, or otherwise control production 
and/or all discharges until treatment is restored. If control of discharge during loss or fa il ure of the primary source of power is 
to be accomplished by means of alternate power sources, standby generators, or retenti on of inadequate ly treated effluent, the 
permittee must furnish to the Director within six months a certification that such contro l 111 echanisms have been installed. 

4. Compliance with Statutes and Rules 

a. This permit has been issued under ADEM Administrative Code, Chapter 335-6-6. All provisions of this chapter, that are 
app licable to th is permit, are hereby made a pa1t of this permit. A copy of this chapter may be obtained for a small charge 
from the Office of General Counsel , Alabama Department of Environmental Management, 1400 Coliseum Blvd ., 
Montgomery, AL 36 130. 

b. This permit does not authorize the noncompliance with or vio lat ion of any Laws of the State of Alabama or the United 
States of America or any regu lations or rules implementing such laws . FWPCA, 33 U.S.C. Section 1319, and Code of 
Alabama 1975, Section 22-22-14. 

E. P ERMIT TRANSFER, MODIFICATION, SUSPENSION, R EVOCAT ION, AND R EISSUANCE 

I. Duty to Reapply or Notify of Intent to Cease Discharge 

a. If the permittee intends to continue to discharge beyond the expiration date of this per111 it , the permittee shall file a complete 
permit application for re issuance of this pennit at least 180 days prior to its expirat ion. lf the permittee does not intend to 
continue discharge beyond the expiration of this permit, the permittee sha ll submit written notification of this intent which 
shall be signed by an individual meeting the signatory requirements for a perm it application as set fotth in ADEM 
Administrative Code Rule 335-6-6-.09. 

b. Failure of the perm ittee to apply for re issuance at least 180 days prior to perm it expiration will void the automatic 
continuation of the expiring permit provided by ADEM Adm inistrative Code Rule 335-6-6-.06 and should the permit not 
be reissued for any reason any discharge after expiration of this permit wi ll be an unpermitted discharge. 

2. Change in Discharge 

a. The petmittee shall app ly for a permit modification at least 180 days in advance or any facility expansion, production 
increase, process change, or other action that could result in the discharge of additional pollutants or increase the quantity 
of a discharged pollutant such that existing permit limitations wou ld be exceeded or that could result in an additional 
discharge point. This requirement applies to pollutants that are or that are not subject to discharge limitations in this permit. 
No new or increased discharge may begin until the Director has authorized it by issuance of a perm it modification or a 
reissued petm it. 

b. The permittee shall notify the Director as soon as it is known or there is reason to beli eve: 

( l) That any activity has occurred or will occur which would resu lt in the discharge on a routine or frequent basis , of any 
toxic pollutant which is not limited in th is permit, if that discharge will exceed the highest of the following notification 
leve ls: 

(i) one hundred micrograms per liter; 

(i i) two hundred micrograms per liter for acro lein and acrylonitri le; five hundred micrograms per liter for 2,4-
dinitrophenol and for 2-methyl-4,6-dini-trophenol ; and one milligram per liter fo r antimony; 

(iii) five tim es the maximum concenb·ation va lue reported for that pollutant in th e permit application ; or 

(2) That any activ ity has occurred or wi ll occur which wou ld resu lt in any discharge, on a non-routine or infrequent basis, 
of a toxic pollutant which is not limited in the pennit, if that discharge will exceed the highest of the following 
notification levels: 
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(i) five hundred micrograms per liter; 

(ii ) one milligram per li ter for an timony; 

(iii ) ten times the max imum concentration value reported for that pollutant in the permit application. 

3. Transfer of Permit 
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This pennit may not be transfe1Ted or the name of the permittee changed without not ice to the Director and subsequent 
modification or revocation and reissuance of the permit to identi fy the new pennittee and to incorporate any other changes as 
may be required under the FWPCA or A WPCA . In the case of a change in name, ownership or control of the permi ttee's 
premises only, a request for permit mod ificat ion in a format acceptable to the Director is 1·eq uired at least 30 days prior to the 
change. In the case of a change in name, ownership or control of the perm ittee's premises accompanied by a change or proposed 
change in effluent characteristics, a complete permit application is required to be submi tted to the Director at least I 80 days 
prior to the change. Whenever the Director is notified of a change in name, ownership or contro l, he may decide not to modify 
the existing pennit and require the subm iss ion of a new permit application . 

4. Permit Modification and Revocation 

a. This pennit may be modified or revoked and reissued, in whole or in part, during its tenn for cause, includ ing bu t not 
limited to, the following: 

(I) lf cause for termination under Provision I I. E. 5. of this perm it exists, the Director may choose to revoke and reissue 
this permit instead of terminating the perm it; 

(2) !f a request to transfer this permit has been received, the Director may decide to revoke and reissue or to modify the 
permit; or 

(3) If modification or revocation and reissuance is requested by the permittee and cause exists, the Director may grant the 
request. 

b. This pe1mit may be modified during its term for cause, including but not lim ited to, the fo llowing: 

( I) If cause for termination under Provis ion II. E. 5. of th is pem1 it exists, the Director may choose to mod ify this permit 
instead of terminating this permit; 

(2) There are material and substantial alterations or additions to the fac ili ty or activ ity generating wastewater which 
occurred after pem1 it issuance which justify the appl ication of pennit conditions that are different or absent in the 
existing penn it; 

(3) The Director has received new information that was not ava ilable at the time of permit issuance and that wou ld have 
justified the application of different permit conditions at the time of issuance; 

(4) A new or revised requirement(s) of any applicab le standard or limitation is prom ul gated under Sections 30 l(b)(2)(C), 
(D), (E) , and (F), and 307(a)(2) of the FWPCA; 

(5) Errors in calcu lation of discharge limitations or typographical or clerical errors were made; 

(6) To the extent allowed by ADEM Administrative Code, Rule 335-6-6-. 17, when the standards or regu lations on which 
the perm it was based have been changed by promulgation of amended standards or regulations or by judicial decision 
after the permit was issued ; 

(7) To the extent allowed by ADEM Admin istrative Code, Rule 335-6-6-. 17, permits may be modified to change 
compliance schedules; 

(8) To agree with a granted variance under 30l(c), 30l(g), 30l(h), 30l(k), or 3 l6(a) of the FWPCA or for fundamentally 
different facto rs; 

(9) To incorporate an appl icab le 307(a) FWPCA toxic effluent standard or prohibition; 

( I 0) When required by the reopen er cond itions in th is perm it; 

( I I) When requ ired under 40 CFR 403 .8(e) (compliance schedule for development or pretreatment program) ; 
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(12)Upon failure of the state to notify, as required by Section 402(b)(3) of the FWPCA, another state whose waters may 
be affected by a discharge permitted by this permit; 

(13) When required to correct technical mistakes , such as errors in calcu lation, or mi s taken interpretations of law made in 
determining permit conditions; or 

(14) When requested by the perm ittee and the Director detennines that the modificat ion has cause and will not result in a 
violation of federal or state law, regulat ions or rules. 

5. Permit Termination 

This permit may be tenninated during its term for cause, including but not limited to, the following: 

a. Violation of any term or condition of this pennit; 

b. The permittee's misrepresentation or fai lure to disclose fully all relevant facts in the perm it application or during the permit 
issuance process or the permittee's misrepresentation of any relevant facts at any tim e; 

c. Materially false or inaccurate statements or information in the permit application or th e perm it; 

d. A change iri any condition that requires either a temporary or permanent reducti on or elimination of the permitted 
discharge; 

e. The permittee's discharge threatens human life or welfare or the maintenance of water quality standards; 

f. Pennanent closure of the facility generating the wastewater permitted to be disch arged by this permit or permanent 
cessation of wastewater discharge; 

g. New or revised requirements of any app licab le standard or limitation that is promu I gated under Sections 30 I (b )(2)(C), 
(D), (E), and (F), and 307(a)(2) of the FWPCA that the Director determines cannot be complied with by the permittee; or 

h. Any other cause allowed by the ADEM Administrative Code, Chapter 335-6-6. 

6. Permit Suspension 

This permit may be suspended during its term for noncompliance until the permittee has taken action(s) necessary to achieve 
compliance . 

7. Request for Permit Action Does Not Stay Any Permit Requirement 

The filing ofa request by the permittee for modification, suspension or revocation of this perm it, in whole or in part, does not 
stay any permit term or condition. 

F. COMPLIANCE WITH TOXIC POLLUTANT STANDARD OR PROHIBITION 

If any applicable effluent standard or prohibition (including any schedu le of compliance spec ified in such effluent standard or 
prohibition) is estab li shed under Section 307(a) of the FWPCA, 33 U .S .C. Section 13 I 7(a), for a toxic pollutant discharged by the 
permittee and such standard or prohibition is more stringent than any discharge lim itation on th e pollutant specified in Provision I. 
A. of this permit, or controls a pollutant not lim ited in Provision I. A. of this permit, this pe1mit shall be modified to conform to the 
toxic pollutant effluent standard or prohibition and the permittee shall be notified of such modifi cation . If this permit has not been 
modified to conform to the toxic pollutant effluent standard or prohibition before the effective date of such standard or prohibition, 
the pennittee shall attain compliance with the requirements of the standard or prohibition withi n the time period required by the 
standard or prohibition and shal l continue to comply with the standard or prohibition until this permit is modified or reissued. 

G. DISCHARG E OF WASTEWATER GENERATED BY OTHERS 

The discharge of wastewater, generated by any process, faci li ty, or by any other means not under the operational control of the 
pennittee or not identified in the app lication for this perm it or not identified specifica lly in the desc ription of an outfall in this permit 
is not authorized by this permit. 
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PART III: OTHER PERMIT CONDITIONS 

A. CIVIL AND CRIMINAL LIABILITY 

I. Tampering 

Any person who falsifies, tampers with , or knowingly renders inaccurate any monitoring device or method required to be 
maintained or performed under the permit shall , upon conviction , be subject to penalties as provided by the A WPCA. 

2. False Statements 

Any person who knowingly makes any fal se statement, representation , or certificat ion in any record or other document 
submitted or required to be maintained under this permit, including monitoring repo rts or repo1ts of compliance or 
noncompliance shall , upon conviction, be subject to penalties as provided by the A WPCA. 

3. Permit Enforcement 

a. Any NPDES permit issued or reissued by the Depaitment is a pennit for the purpose of the A WPCA and the FWPCA and 
as such any tenns, conditions, or limitations of the permit are enforceable under state and federal law. 

b. Any person required to have a NPDES permit pursuant to ADEM Administrative Code Chapter 335-6-6 and who 
discharges pollutants without said permit, who violates the conditions of said permit, who discharges pollutants in a manner 
not authorized by the permit, or who violates applicable orders of the Department or any applicable rule or standard of the 
Department, is subject to any one or combination of the followin g enforcement actions under applicable state statutes. 

( l) An administrative order requiring abatement, compliance, mitigation , cessation, clean-up, and/or penalties; 

(2) An action for damages; 

(3) An action for injunctive relief; or 

( 4) An action for penalties. 

c. If the permittee is not in compliance with the conditions of an expiring or expired permit the Director may choose to do 
any or all of the following provided the permittee has made a timely and complete app lication for reissuance of the perm it: 

(I) initiate enforcement action based upon the permit which has been continued; 

(2) issue a notice of intent to deny the permit reissuance. If the pennit is denied, the owner or operator would then be 
required to cease the activities authorized by the continued permit or be subject to enforcement action for operating 
without a petmit; 

(3) reissue the new penn it with appropriate conditions; or 

(4) take other actions authorized by these rules and A WPCA. 

4. Relief from Liability 

Except as provided in Provision 11.C. l (Bypass) and Provision 11.C.2 (Upset), nothing in th is permit shall be construed to relieve 
the pennittee of civil or criminal liability under the A WPCA or FWPCA for noncompliance with any tenn or condition of this 
permit. 

B. OIL AND HAZARDOUS SUBSTANCE LIABILITY 

Nothing in this permit shall be construed to preclude the institution of any legal action or relieve the permittee from any 
responsibilities, liabilities or penalties to which the permittee is or may be subject under Section 311 of the FWPCA, 33 U.S.C. 
Section 1321. 

C. PROPERTY AND OTHER RIGHTS 

This pennit does not convey any property rights in either real or personal property, or any exclusive privileges, nor does it authorize 
any injury to persons or propetty or invasion of other private rights, trespass, or any infringem ent of federal , state, or local laws or 
regulations, nor does it authorize or approve the construction of any physical structures or faci lities or the undertaking of any work 
in any waters of the state or of the United States. 
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D. AVAILABILITY OF REPORTS 
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Except for data determined to be confidential under Code of Alabama 1975, Section 22-22-9( c ), all reports prepared in accordance 
with the terms of this permit shall be available for public inspection at the offices of the Department. Efflu ent data sha ll not be 
considered confidential. 

E. EXPIRATION OF PERMITS FOR NEW OR I CREASED DISCHARGES 

I. If this permit was issued for a new discharge r or new source, this permit shall expire eighteen months after the issuance date if 
construction of the facility has not begun du ri ng the eighteen-month period . 

2. If this permit was issued or modified to allow th e discharge of increased quant1t1es of po ll utants to accommodate the 
modificat ion of an existing faci li ty and if construction of thi s modification has not begun during the eighteen month per iod 
after issuance of this permit or permit modificatio n, this permit sha ll be modified to reduce the quantities of pollutants allowed 
to be di scharged to those leve ls that would have been allowed if the modification of the fac ility had not been planned . 

3. Construction has begun when the owner or operator has: 

a. begun , or caused to begin as part of a continuous on-site construction program : 

(l) any placement, assembly, or in stallation of facilities or equipment; or 

(2) significant site preparation work including clearing, excavation, or removal of ex isting buildings, structures, or 
faci li ties which is necessary for the placement, assembly, or installation of new source facilities or equipment; or 

b. entered into a binding contractual obligation for the purpose of placement, assembly, or installation of faci lities or 
equipment which are intended to be used in its operation within a reasonable time. Opt ions to purchase or contracts which 
can be terminated or modified without substantial loss, and contracts for feas ibili ty, engi neering, and design studies do not 
const itute a contractual obligation under the paragraph. The entering into a lease with the State of Alabama for exp lo ration 
and production of hydrocarbons shall also be considered beginning construction . 

F. COMPLIA CE WITH WATER QUALITY STANDARDS 

I. On the basis of the permittee's application, plans, or other ava ilable info1mation, the Depa1tment has determined that 
compliance with the terms and conditions of this permit should assure comp liance with th e applicable water quali ty standards. 

2. Compliance with permit terms and conditions notwithstanding, if the permittee's discharge(s) from point sources identified in 
Provision I. A. of this permit cause or contribute to a condition in contravention of state water qua li ty standards, the Department 
may require abatement action to be taken by the permittee in emergency situations or modify the perm it pursuant to the 
Department's Rules, or both . 

3. If the Department determines, on the basis of a notice provided pursuant to thi s perm it or any investigation, inspection or 
sampling, that a modification of this permit is necessary to assure maintenance of water quali ty standards or comp liance with 
other provisions of the A WPCA or FWPCA, the Department may requ ire such modificat ion and, in cases of emergency, the 
Director may prohibit the discharge until the pennit has been modified. 

G. GROUNDWATER 

Un less specifically authorized under this permit, this perm it does not authorize the discharge of pollutants to groundwater. Should 
a threat of groundwater contamination occur, the Director may require groundwater monitoring to properly assess the degree of the 
problem and the Director may require that the Permittee undertake measures to abate any such discharge and/or contamination. 

H. DEFINITIONS 

1. Average monthly discharge limitation - means the highest allowable average of "daily discharges" over a calendar month, 
calculated as the sum of all "daily di scharges" measured during a calendar month divided by the number of "daily di scharges" 
measured during that month (zero discharge days shall not be included in the number of "daily discharges" measured and a less 
than detectab le test result sha ll be treated as a concentration of zero if the most sensitive EPA approved method was used). 

2. Average weekly discharge limitation - means the highest allowable average of "daily discharges" over a calendar week, 
calcu lated as the sum of all "daily discharges" measured during a calendar week divided by the number of "daily discharges" 
measured during that week (zero discharge days shall not be included in the number of "dai ly discharges" measured and a less 
than detectable test resu lt shall be treated as a concentration of zero if the most sensitive EPA approved method was used) . 
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3. Arithmetic Mean - means the summation of the individual values of any set of values divi ded by the number of individual 
values. 

4. A WPCA - means the Alabama Water Pollution Control Act. 

5. BOD - means the five-day measure of the pollutant parameter biochemical oxygen demand. 

6. Bypass - means the intentional diversion of waste streams from any portion ofa treatment fac ility. 

7. CBOD - means the five-day measure of the pollutant parameter carbonaceous biochemical oxygen demand . 

8. Daily discharge - means the discharge of a pollutant measured during any consecutive 24 -hour period in accordance with the 
sample type and analytical methodology specified by the di scharge perm it. 

9. Daily maximum - means the highest value of any individual sample result obtained during a day . 

I 0. Daily minimum - means the lowest value of any individual sample result obtained during a day. 

I 1. Day - means any consecutive 24-hour period. 

12. Department - means the Alabama Department of Environmental Management. 

13 . Director - means the Director of the Department. 

14. Discharge - means "[t]he addition, introduction , leaking, sp illing or emitting of any sewage, industrial waste, pollutant or other 
wastes into waters of the state" . Code of Alabama 1975, Section 22-22-1 (b )(8) . 

15 . Discharge Monitoring Report (DMR) - means the form approved by the Director to accom plish reporting requirements of an 
NPDES permit. 

16. DO - means dissolved oxygen. 

17. 8HC - means 8-hour composite sample, including any of the following: 

a. The mixing of at least 5 equal volume samples co llected at constant time intervals of not more than 2 hours over a period 
of not less than 8 hours between the hours of 6:00 a.m. and 6:00 p.m. If the sampli ng period exceeds 8 hours, sampling 
may be conducted beyo nd the 6:00 a.m. to 6:00 p.m. period. 

b. A sample continuously co llected at a constant rate over period of not less than 8 hours between the hours of 6:00 a.m. and 
6:00 p.m. If the sampl ing period exceeds 8 hours, sampling may be conducted beyond the 6:00 a.m . to 6:00 p.m. period . 

18. EPA - means the United States Environmental Protection Agency. 

19. FC - means the pollutant parameter fecal colifonn. 

20. Flow - means the total volume of discharge in a 24-hour period . 

2 1. FWPCA - means the Federa l Water Pollution Control Act. 

22. Geometric Mean - means the Nth root of the product of the individual values of any set of values where N is equal to the 
number of individual values. The geometric mean is equivalent to the anti log of the arith metic mean of the logarithms of the 
individual va lues. For purposes of calculating the geometric mean, va lues of zero (0) shall be considered one ( I). 

23. Grab Sample - means a single influent or effluent portion which is not a composite samp le. The sample(s) sha ll be collected 
at the period(s) most representative of the discharge. 

24. Indirect Discharger - means a nondomestic di scharger who discharges pollutants to a pu blic ly owned treatment works or a 
privately owned treatment facility operated by another person. 

25. Industria l User - means those industries ident ified in the Standard Industri al Classification manual, Bureau of the Budget 1967, 
as amended and supplemented, under the category "Division D - Manufacturing" and such other classes of significant waste 
producers as, by regulation, the Director deems appropriate. 

26. MGD - means million ga llons per day. 
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27. Monthly Average - means, other than for fecal coliform bacteria, the arithmetic mean of the entire composite or grab samples 
taken for the dai ly discharges collected in one month period . The monthly average for fec al coliform bacteria is the geometric 
mean of daily discharge samples collected in a one month period. The monthly average for now is the arithmetic mean of all 
flow measurements taken in a one month period. 

28 . New Discharger - means a person, owning or operating any building, structure, facility or in stallation: 

a. from which there is or may be a discharge of pollutants; 

b. that did not commence the discharge of pollutants prior to August 13, 1979, and which is not a new source; and 

c. which has never received a final effective NPDES permit for dischargers at that site. 

29. NH3- - means the pollutant parameter ammonia, measured as nitrogen . 

30. Permit app lication - means forms and additional information that is required by ADEM Administrative Code Rule 335-6-6-.08 
and app licable permit fees. 

31. Point source - means "any discernible, confined and discrete conveyance, including but not li mited to any pipe, channel, ditch, 
tunnel , conduit, well , discrete fissure , container, rolling stock, concentrated animal feeding operation, or vessel or other floating 
craft, . . . from which pollutants are or may be discharged." Section 502(14) of the FWPCA, 33 U.S.C. Section 1362(14). 

32. Pollutant - includes for purposes of this permit, but is not limited to, those pollutants spec ified in Code of Alabama 1975, 
Section 22-22- 1 (b )(3) and those effluent characteristics specified in Provision I. A. of this permit. 

33. Privately Owned Treatment Works - means any devices or system which is used to treat wastes from any facility whose 
operator is not the operator of the treatment works , and which is not a "POTW". 

34. Publicly Owned Treatment Works - means a wastewater collection and treatment facility owned by the State, municipality, 
regional entity composed of two or more municipalities, or another ent ity created by the State or local authority for the purpose 
of collecting and treating municipal wastewater. 

35. Receiving Stream - means the "waters" receiving a "discharge" from a "point source". 

36. ,Severe property damage - means substantial physical damage to prope1ty, damage to the treatment facilities which causes them 
to become inoperable, or substantial and permanent loss of natural resources which can reasonab ly be expected to occur in the 
absence of a bypass. Severe property damage does not mean economic loss caused by delays in production. 

37. Significant Source - means a source which discharges 0.025 MGD or more to a POTW or greater than five percent of the 
treatment work's capacity, or a source which is a primary industry as defined by the U.S . EPA or which discharges a priority 
or toxic pollutant. 

38. Solvent - means any virgin , used or spent organic so lvent(s) identified in the F-Listed wastes (FOO I through FOOS) specified 
in 40 CFR 26 1.3 1 that is used for the purpose of solubilizing other materia ls. 

39. TKN - means the pollutant parameter Total Kjeldahl Nitrogen. 

40. TON - means the pollutant parameter Total Organic Nitrogen. 

41. TRC - means Total Residual Ch lorine. 

42. TSS - means the pollutant parameter Total Suspended Solids. 

43. 24HC - means 24-hour composite sample, including any of the following: 

a. the mixing of at least 12 eq ual volume samples co llected at constant time intervals of no t more than 2 hours over a period 
of24 hours; 

b. a sample collected over a consecutive 24-hour period using an automatic sampler composite to one sample . As a minimum, 
samp les shall be collected hourly and each shall be no more than one twenty-fourth ( 1/24) of the total sample volume 
collected; or 

c. a sample collected over a consecutive 24-hour period using an automatic composite sampler composited proportional to 
flow. 
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44. Upset - means an exceptional incident in which there is an unintentional and temporary noncompliance with technology-based 
permit discharge limitations because of factors beyond the reasonable control of the permittee. An upset does not include 
noncompliance to the extent caused by operational error, improperly designed treatment facilities , inadequate treatment 
facilities , lack of preventive maintenance, or careless or improper operation . 

45 . Waters - means "[a]II waters of any river, stream, watercourse, pond, lake, coastal , ground or surface water, wholly or partially 
within the state , natu ra l or artificial. This does not include waters which are entirely confined and retained compl etely upon the 
property of a single individual, partnership or corporation unless such waters are used in interstate commerce ." Code of 
Alabama 1975, Section 22-22-1 (b )(2). Waters "include all navigable waters" as defined in Section 502(7) of the FWPCA, 22 
U.S.C. Section 1362(7), which are within the State of Alabama. 

46 . Week - means the period beginning at twelve midnight Saturday and ending at twelve midn ight the following Saturday. 

4 7. Weekly (7-day and calendar week) Average - is the arithmetic mean of all samp les collected during a consecutive 7-day period 
or calendar week, whichever is applicable. The calendar week is defined as beginning on Sunday and ending on Saturday. 
Weekly averages sha ll be calculated for all calendar weeks with Saturdays in the month . If a calendar week overlaps two 
months (i.e. , the Sunday is in one month and the Saturday in the following month), the weekly average calculated for the 
calendar week sha ll be included in the data for the month that contains the Saturday. 

I. SEVERABILITY 

The provisions of this permit are severable, and if any provision of this permit or the applicati on of any provision of this permit to 
any circumstance is held invalid, the application of such provision to other circumstances, and the remainder of this permit, shall 
not be affected thereby. 
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PART IV: ADDITIONAL REQUIREMENTS, CONDITIONS, AND LIMITATIONS 

A. B EST MANAGEMENT PRACTICES (BMP) PLAN REQUIREME TS 

I. BMP Plan 

The perm ittee shall develop and implement a Best Management Practices (BMP) Plan which prevents, or minimizes the 
potentiaJ for, the release of pollutants from ancillary activities , including material storage areas; plant site runoff; in-plant 
transfer, process and material handling areas; loading and unloading operations, and sludge and waste disposa l areas, to the 
waters of the State through plant site runoff; spillage or leaks; sludge or waste disposal; or dra inage from raw material storage. 

2. Plan Content 

The permittee shall prepare and implement a best management practices (BMP) plan , which shal l: 

a. Establish spec ific objectives for the control of pol I utan ts: 

( 1) Each facility component or system shall be examined for its potential for causing a release of significant amounts of 
pollutants to waters of the State due to equipm ent failure , improper operation, na tura l phenomena such as rain or 
snowfall , etc. 

(2) Where experience ind icates a reasonable potential for equipment failure (e.g. , a tank overflow or leakage), natural 
condition (e.g. precipitation), or circumstances to result in significant amounts of pollutants reaching surface waters, 
the plan should include a prediction of the direction, rate of flow, and total qu an tity of pollutants which could be 
discharged fro m the facility as a result of each condition or circumstance. 

b. Establish specific best management practices to meet the objectives identified under paragraph a. of this section , addressing 
each component or system capable of causing a re lease of significant amounts of pollutants to the waters of the State, and 
identifying specific preventative or remedial measures to be implemented; 

c. Establish a program to identify and repair leaking equipment items and damaged containment structures, wh ich may 
contribute to contaminated stormwater runoff. This program must include regular visual inspect ions of equipment, 
containment structures and of the facility in general to ensure that the BMP is continually implemented and effective; 

d. Prevent the spillage or loss of fluids, oil , grease, gaso line, etc. from vehicle and eq uipment maintenance activities and 
thereby prevent the contamination of storm water from these substances; 

e. Prevent or minimize stormwater contact with material stored on si te ; 

f. Designate by position or nam e the person or persons responsib le for the day to day implementation of the BMP; 

g. Provide for routine inspections, on days during which the faci lity is manned, of any structures that function to prevent 
stormwater pollution or to remove pollutants from stom1water and of the facility in gen eral. Routine inspections should be 
done at a frequency to ensure that the BMP is continually implemented and effective and in no case less frequent than once 
per year; 

h. Provide for the use and disposa l of any material used to absorb sp illed fluids that cou ld contaminate stormwater; 

1. Develop a solvent management plan, if so lvents are used on site. The solvent managem ent plan shall include as a minimum 
lists of the so lvents on site ; the disposal method of solvents used instead of dumping, such as reclamation , contract hauling; 
and the procedures for assuring that so lvents do not routinely spill or leak into the storm water; 

j . Provide for the disposal of al l used oils, hydraulic fluid s, firefighting foam s, so lvent degreasing material , etc. in accordance 
with good management practices and any app licable state or federa l regulations; 

k. Include a diagram of the facility showing the location s where stormwater exits the fac ility, the locations of any structure 
or other mechanisms intended to prevent pollution of stormwater or to remove poll utants from stormwater, the locations 
of any collection and handling system s; 

I. Provide control sufficient to prevent or contro l pollution of storm water by soil partic les to the degree required to maintain 
compliance with the water quality standard for turbidi ty applicable to the waterbody(s) rece iving discharge(s) under this 
permit; 

m. Provide spill prevention, control , and/or management sufficient to prevent or minim ize contam inated stormwater runoff. 
Any containment system used to implement this requirement shall be constructed of materials compatible with the 
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substance(s) contained and shall prevent the contaminat ion of groundwater. The containment system shall also be capable 
of retaining a volume equal to 110 percent of the capacity of the largest tank for which containment is provided; 

n. Provide and maintain curbing, diking or other means of iso lating process areas to the extent necessary to allow segregat ion 
and co llection for treatment of contaminated storm water from process areas; 

o. Be reviewed by plant engineering staff and the plant manager; and 

p. Bear the signature of the plant manager. 

3. Compliance Schedule 

The permittee sha ll have rev iewed (and rev ised if necessary) and fully implemented the BM P plan as soon as practicable but 
no later than six months after the effective date of this permit. 

4. Department Review 

a. When requested by the Director or his designee, the permittee shall make the BMP available for Depa1iment review. 

b. The Director or his des ignee may noti fy the permittee at any time that the BMP is defic ient and require correction of the 
defici ency . 

c. The pem1ittee shall co1Tect any BMP deficiency ident ified by the Director or his designee within 30 days of receipt of 
notification and shall cert ify to the Department that the correction has been made and implemented. 

5. Administrative Procedures 

a. A copy of the BMP shall be maintained at the fac ili ty and shall be available for in spection by representatives of the 
Department. 

b. A log of the routine inspection requ ired above shall be maintained at the facility and shall be avai lable for inspection by 
representatives of the Department. The log shall contain records of all inspections per fo rmed for the last th ree years and 
each entry shall be signed by the person performing the inspection . 

c. The pennittee shall provide tra ining for any personnel required to imp lement the BMP and shall retain documentation of 
such training at the fac ility. This documentation shall be avai lable for inspection by representatives of the Departmen t. 
Training sha ll be perfonned prior to the date that implementation of the BMP is requ ired. 

d. BMP Plan Modification . The permittee sha ll amend the BMP plan whenever there is a change in the facility or change in 
operation of the facility wh ich materially increases the potential fo r the ancillary activities to resu lt in a discharge of 
significant amounts of pollutants. 

e. BMP Plan Review. The pennittee shall complete a review and evaluat ion of th e BM P plan at least once every three years 
from the date of preparation of the BMP plan. Documentation of the BMP Plan review and evaluation shall be signed and 
dated by the Plant Manager. 

B. STORMWATER FLOW MEASUREMENT AND SAMPLING REQ UIR EMENTS 

I. Stormwater Flow Measurement 

a. All storm water samples shall be co llected from the di scharge resulting from a storm event that is greater than 0.1 inches. 

b. The total volume of storm water discharged for the event must be monitored, including the date and duration (in hours) and 
rainfall (in inches) for storm event(s) sampled. The duration between the storm event sampled and the end of the previous 
measurable (greater than 0.1 inch rain fa ll) storm event must be a minimum of72 hours. This information must be recorded 
as part of the sampling procedure and records reta ined according to Part J.B . of this permit. 

c. The vo lume may be measured using flow measuring devices, or est imated based on a modificati on of the Rational Method 
using total depth of rainfa ll , the size of the drainage area serving a stormwater ou tfa ll , and an estimate of the runoff 
coefficient of the drainage area. This information must be recorded as part of the sam pling procedure and records retained 
according to Part 1.8. of this pennit. 
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2. Storm water Sampling 

a. A grab sample, if required by this permi t, shall be taken during the first thirty minutes of the discharge (or as soon thereafter 
as practicable); and a flow-weighted composite sample, if required by this permit, shall be taken for th e entire event or fo r 
the first three hours of the event. 

b. All test procedures wil l be in accordance with part I.B. of this permit. 

C. COOLING WATER INTAKE STRUCTURE (CWIS) R EQU IREMENTS 

I. The cooling water intake structure used by the permittee has been evaluated using available information. At this time, the 
Department has determined that the cooling water intake structure does represent the best technology avai lable (BTA) to 
minimize adverse env ironmental impact(s) in accordance with Section 3 I 6(b) of the federal Clean Water Act (33 U.S.C. section 
1326). 

2. The permittee is required to operate and maintain the CWIS in a manner that minimizes impingement and entrainment levels. 
Documentation detai ling the steps that have and are being taken to minimize the impingem ent and entrainment levels sha ll be 
maintained on site and made avai lable upon request. 

3. Nothing in this Penn it authorizes take for the purposes of a faci li ty comp liance with the Endangered Species Act. 

4. The permittee shall submit the information for the CWIS as required by 40 CFR 122.2 l (r) at least 180 days prior to expiration 
of the permit unless a request has been approved by the Department in writing. The facility must submit the request for reduced 
cooling water intake structure and waterbody application information to the Department at least two years and six months prior 
to the expiration of the permit. The permittee's request must identify each element that it determines has not been substan tially 
changed since the previous permit application and the basis for the determination . 

5. The Permittee must keep records of all submissions that are part of the permit applicati on pertaining to the CWIS until the 
subsequent permit is issued to the Permittee. 

6. The Permittee's permit application must contain readily available information, at the time of permit application deve lopment, 
in identi fying all federa lly-listed threatened and endangered species and/or designated critical habitat that are or may be present 
in the action area. 

7. The Permittee must conduct weekly visual inspections or employ remote monitoring devices during the period the cooling 
water intake structure is in operation . This condit ion is on ly applicable if control technologies are being employed to comply 
with BTA for impingement mortality . 

8. The Permittee is required to submit an Annual Certificat ion to the Depaitment no later than January 28th of each year. The 
Annual Certification shall detail if any changes have been made to impact the operation of the CWIS structure. 

D. EFFLUENT TOXICITY LIMITATI ONS A D BIOMONITORING R EQUIREMENTS- CERI ODAPHNIA 

I . The permittee shall perform 48-hour acute toxicity screening tests on the wastewater discharges required to be tested for 
ceriodaphnia acute toxic ity by Patt I of this permit. 

a. Test Requirements: 

(1) The samples shall be diluted, using an appropriate control water, to the Instream Waste Concentration (!WC) which 
is 75% effluent. The !WC is the actual concentration of effluent, after mixing, in the receiv ing stream during a I-day, 
I 0-year flow period. 

(2) Any test where survival in the efflu ent concentration is less than 90% and statistically lower than the control indicates 
acute toxicity and constitutes noncompliance with this permit. 

b. General Test Requirements: 

( I) A 24-hour composite sample shall be obtained for use in above biomonitoring tests. The holding time for each sample 
sha ll not exceed 36 hours. The control water shall be a water prepared in the labo ratory in accordance with the EPA 
procedure described in EPA 82 l-R-02-0 12 or most current edition or another contro l water selected by the permittee 
and approved by the Department. 
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(2) Effluent toxicity tests in which the control survival is less than 90% or in which th e other requirements of the EPA 
Test Procedure are not met sha ll be unacceptable and the permittee shall rerun -the tests as soon as practical within the 
monitoring period . 

(3) In the event ofan invalid test, upon subsequent completion ofa valid test, the resu lts of all tests, valid and invalid are 
reported with an explanation of the tests performed and results. 

c. Reporting Requirements: 

( 1) The permittee shall notify the Department in writing within 48 hours after toxicity has been demonstrated by the 
schedu led test(s) . 

(2) Biomonitoring test results obtained during each monitoring period sha ll be su mmari zed and reported using the 
appropriate Discharge Monitoring Report (DM R) form approved by the Departmen t. In accordance with Section 2. 
of this part, an effluent toxicity report containing the information in Section 2. shall be included with the DMR. Two 
copies of the test results must be submitted to the Department no later than 28 days after the month in which the tests 
were performed. 

d. Additional Testing Requirements: 

(I) If acute toxicity is indicated (noncompliance with perm it limit), the perm ittee sh al I perform four additional valid acute 
toxicity tests in accordance with these procedures to detennine the extent and durat ion of the toxic condition . The 
toxicity tests shall be performed once per week and shal l be performed during the firs t four calendar weeks fo llow ing 
the date on which the permittee became aware of the perm it noncompliance an d the results of these tests shall be 
submitted no later than 28 days following the month in which the tests were performed. 

(2) After eva luation of the results of the follow-up tests , the Department wi ll determ ine if additional action is appropriate 
and may require additional testing and/or toxic ity reduction measures . The pennittee may be required to perform a 
Tox icity Identification Evaluation (TIE) and/or a Toxicity Reduction Evaluati on (TRE). The TIE/TRE shall be 
performed in accordance with the most recent protocols/guidance outlined by EPA (e.g., EPA/600/2-88/062, 
EPA/600/R-92/080, EPA/600/R-92/081 , EPA/833/B-99/022 and/or EPA/600/6-91 005F, etc.) . 

e. Test Methods: 

The tests shall be performed in accordance with the latest edition of the "EPA Methods for Measuring the Acute 
Toxicity of Effluents to Freshwater and Marine Organisms" and shall be performed using the fathead minnow 
(Pim ephales promelas) and the cladoceran (Ceriodaphnia dubia) . 

2. Effluent toxicity testing reports 

The fo llowing information shall be submitted with each discharge monitoring report unless otherwise directed by the 
Department. The Department may at any time suspend or reinstate this requirement or may increase or decrease the frequency 
of submittals. , 

a. Introduction 

(1) Facility Name, location and county 

(2) Petmit number 

(3) Tox icity testing requirements of permit 

( 4) Name of receiving water body 

(5) Contract laboratory info1mation (if tests are performed under contract) 

(i) Name of firm 

(ii) Te lephone number 

(iii) Address 

(6) Objective of test 

b. Plant Operations 
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(I) Discharge operating schedule (ifother than continuous) 

(2) Volume of discharge during sample collection to include Mean daily discharge on sample collection date (MGD, CFS, 
GPM) 

(3) Design flow of treatment faci li ty at time of sampling 

c. Source of Effluent and Dilution Water 

(I) Effluent samples 

(i) Sampling point 

(ii) Sample co llection dates and times (to include composite sample start and fini sh times) 

(iii) Sample co llection method 

(iv) Physical and chemical data of undiluted effluent samples (water temperature, pH, alkalinity, hardness , specific 
conductance, total residual ch lorine (if app licable), etc.) 

(v) Sample temperature when received at the laboratory 

(vi) Lapsed time from sample collection to delivery 

(vi i) Lapsed time from samp le collection to test initiation 

(2) Dilution Water Samples 

(i) Source 

(ii) Collection date(s) and time(s) (where app licable) 

(iii) Pretreatment 

(iv) Physical and chemical characteristics (pH, hardness, water temperature, alkal inity , specific conductance, etc.) 

d. Test Conditions 

(!) Toxicity test method utilized 

(2) End point(s) of test 

(3) Deviations from referenced method, if any, and reason(s) 

(4) Date and time test sta1ted 

(5) Date and time test terminated 

(6) Type and volume of test chambers 

(7) Volume of solution per chamber 

(8) Number of organisms per test chamber 

(9) Number of rep licate test chambers per treatment 

( I 0) Test temperature, pH and dissolved oxygen as recommended by the method (to inc Jude ranges) 

( 11) Feeding frequency, and amount and type of food 

( 12) Light intensity (mean) 

e. Test Organisms 

( 1) Sci en ti fie name 

(2) Life stage and age 
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(3) Source 

(4) Disease treatment (if app licable) 

f. Quality Assurance 

( I) Reference tox icant utilized and source 

(2) Date and time of most recent acute reference toxicant test(s) , raw data, and cun-en t cusum chart(s) 

(3) Dilution water util ized in reference toxicant test 
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(4) Results of reference toxicant test(s) (LC50, etc.), report concentration-respon se re lationship and evaluate test 
sensitiv ity. The most recent reference toxicant test shall be conducted within 30-days of the routine. 

(5) Physical and chemical methods utili zed 

g. Resu lts 

( I) Provide raw toxicity data in tabular form , including daily records of affected organisms in each concentrat ion 
(including controls) and repl icate 

(2) Provide table of endpoints: LC50, NOAEC, Pass/Fai l (as required in the applicable NPDES permit) 

(3) Indicate statist ical methods used to calculate endpoints 

(4) Provide all phys ical and chemical data required by method 

(5) Results of test(s) (LC50, NOA EC, Pass/Fail , etc.), report concentration-response relationship (definitive test only), 
report percent minimum significant difference (PMSD) 

h. Conclusions and Recommendations 

( I) Relationship between test endpoints and permit limits 

(2) Action to be taken 

Adapted from "Methods for Measuring the Acute Toxicity of Effluents and Receiving Wate rs to Freshwater and Marine 
Organisms", Fifth Edition, October 2002 (EPA 821-R-02-012), Section 12, Report Preparation 

E . EFFLUENT TOXICITY LIM ITATIONS AND BIOMONITORI NG R EQUIREMENTS - PIM EPHALES 

I. The permittee shall perform 24-hour acute toxicity screening tests on the wastewater discharges requ ired to be tested for 
pimephales_acute toxicity by Part I of this penn it. 

a. Test Requ irements: 

(I) The tests shall be performed using undiluted effluent. 

(2) Any test where survival in the effl uent concentration is less than 90% and statistica ll y lower than the contro l indicates 
acute toxicity and constitutes noncompliance with this pennit. 

b. General Test Requirements: 

( I) A 24-hour composite sample shall be obta in ed for use in above biomonitoring tests . The hold ing time for each sample 
shall not exceed 36 hours. The control water shall be a water prepared in the laboratory in accordance with the EPA 
procedure described in EPA 82 I-R-02-012 or most cun-ent edition or another contro l water se lected by the perm ittee 
and approved by the Department. 

(2) Effluent toxic ity tests in which the control survival is less than 90% or in which the other requirements of the EPA 
Test Procedure are not met shall be unacceptable and the permittee shall rerun the tests as soon as practical within the 
monitoring period . 

(3) In the event ofan invalid test, upon subsequent completion ofa va lid test, the res ults of all tests, val id and invalid, are 
reported with an explanation of the tests performed and results. 
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c. Reporting Requirements: 

( I) The pe rm ittee sha ll notify the Department in writing within 48 hours after toxici ty has been demonstrated by the 
scheduled test(s) . 

(2) Biomonitoring test results obtained during each monitoring period sha ll be su mmarized and reported using the 
appropriate Discharge Monitoring Report (DMR) form approved by the Departm en t. In accordance with Section 2. 
of this part, an effluent toxicity repo1t containing the information in Section 2. shall be included with the DMR. Two 
copies of the test results must be submitted to the Department no later than 28 days after the month in which the tests 
were performed. 

d. Additional Testing Requirements: 

( I) If acute toxicity is indicated (noncompl iance with perm it limit), the perm ittee sh al I perform four addit ional val id acute 
toxicity tests in accordance with these procedures to determine the extent and du ration of the toxic condition. The 
toxicity tests shall be perfonned once per week and shall be perfonned during the firs t four calendar weeks following 
the date on which the permittee became aware of the permit noncompliance and the results of these tests shall be 
submitted no later than 28 days fo llow ing the month in which the tests were performed. 

(2) After evaluation of the results of the follow-up tests, the Depaitment wi ll determine if additional action is appropriate 
and may require additional testing and/or toxicity reduction measures. The perm ittee may be required to perfom1 a 
Toxicity Identification Evaluat ion (TIE) and/or a Tox icity Reduction Evaluat ion (TRE). The TIE/TRE shall be 
perfonned in accordance with the most recent protocols/guidance outlined by EPA (e.g. , EPA/600/2-88/062, 
EPA/600/R-92/080, EPA/600/R-92/081 , EPA/833/B-99/022 and/or EPA/600/6-9 1 '005F, etc.). 

e. Test Methods: 

The tests shall be performed in accordance with the latest edition of the "EPA Methods for Measuring the Acute 
Toxicity of Effluents to Freshwater and Marine Organisms" and sha ll be performed using the fathead minnow 
(Pim ephales promelas) and the cladoceran (Ceriodaphnia dubia) . 

2. Effluent toxicity testing reports 

The fo llowing information sha ll be subm itted with each discharge monitoring report unless otherwise directed by the 
Depattment. The Department may at any time suspend or reinstate this requirement or may increase or decrease the frequency 
of subm ittals . 

a. Introduction 

(I) Facili ty Name, location and county 

(2) Permit number 

(3) Toxicity testing requirements ofpe1111it 

(4) Name of receiving water body 

(5) Contract laboratory information (if tests are performed under contract) 

(i) ame of firm 

(ii) Telephone number 

(iii) Address 

(6) Objective oftest 

b. Plant Operations 

( I) Discharge operating schedu le (if other than cont inuous) 

(2) Volume of discharge during sample collection to include Mean daily discharge on sample collection date (MG D, CFS 
GPM) 

(3) Design flow of treatment facility at time of sampling 
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PART IV: ADDITIONAL REQUIR EMENTS, CONDITIO1 S, AND LIMITATIO S 

c. Source of Effluent and Dilution Water 

(I) Effluent samples 

(i) Sampling point 

(ii) Sample collection dates and times (to include composite sample start and fini sh ti mes) 

(iii) Sample collection method 
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(iv) Physical and chemical data of undiluted effluent samples (water temperature, pH, alkalinity, hardness, specific 
conductance, total residual chlorine (if applicab le), etc.) 

(v) Sample temperature when received at the laboratory 

(vi) Lapsed time from sample collection to delivery 

(vii) Lapsed time from sample collection to test initiation 

(2) Dilution Water Samples 

(i) Source 

(i i) Collection date(s) and time(s) (where applicab le) 

(ii i) Pretreatment 

(iv) Physical and chemical characteristics (pH , hardness, water temperature, alkalini ty, specific conductance, etc.) 

d. Test Conditions 

(I) Toxicity test method utilized 

(2) End point(s) oftest 

(3) Deviations from referenced method, if any, and reason(s) 

(4) Date and time test started 

(5) Date and time test terminated 

(6) Type and volume oftest chambers 

(7) Volume of solution per chamber 

(8) Number of organisms per test chamber 

(9) Number of replicate test chambers per treatment 

( I 0) Test temperature, pH and dissolved oxygen as recommended by the method (to include ranges) 

( 11 ) Feeding frequency, and amount and type of food 

( 12) Light intensity (mean) 

e. Test Organisms 

(I) Scientific name 

(2) Life stage and age 

(3) Source 

(4) Disease treatment (if applicable) 

f. Quality Assurance 

(I) Reference toxicant utilized and source 



NPDES PERMIT NUMBER AL00002 13 
PART IV: ADDITIONAL REQUIREME TS, CON DITIONS, ANO LIMITATIONS 

(2) Date and time of most recent acute reference toxicant test(s) , raw data, and cun-ent cusum chart(s) 

(3) Dilution water utilized in reference toxicant test 
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(4) Results of reference toxicant test(s) (LC50, etc .), report concentration-response relationship and evaluate test 
sensitivity. The most recent reference toxicant test shall be conducted within 30-days of the routine. 

(5) Physical and chemical methods utilized 

g. Results 

( 1) Provide raw tox1c1ty data in tabu lar form , including daily records of affected organisms in each concentration 
(including contro ls) and replicate 

(2) Provide tab le of endpoints: LC50, NOA EC, Pass/Fai l (as required in the applicabl e NPDES permit) 

(3) Indicate statistical methods used to calculate endpoints 

(4) Provide all physical and chemica l data required by method 

(5) Results of test(s) (LC50, NOAEC, Pass/Fail , etc.), report concentration-response relationship (definitive test only), 
report percent minimum significant difference (PMSD) 

h. Conclusions and Recommendations 

(I) Relationship between test endpoints and permit limits 

(2) Action to be taken 

Adapted from "Methods for Measuring the Acute Toxicity of Effluents and Receiving Waters to Freshwater and Marine 
Organisms", Fifth Edition, October 2002 (EPA 821-R-02-012), Section 12, Report Preparation 

F. MERCURY MINIMIZATION PLAN (MMP) REQUIREMENTS 

The Pennittee shall implement and maintain a Mercury Minimization Plan (MMP) focused on reducing mercury levels in the discharge. 
The MMP should at a minimum consider source evaluation and identification, treatment and1or contro l measures, and internal 
monitoring programs. The Permittee shal l complete a review and evaluation of the MMP at least ann ually. Documentation of the plan 
review and eva luation shal l be signed and dated by the Plant Manager. A copy of the plan shall be maintained at the facility and shall 
be avai lable for inspection by representatives of the Depaitment. Additionally, the Permittee sh al l submit an annual progress report 
summarizing the activit ies and findings of the MMP by January 28 th of each year. The progress re ports at a minimum shall include: 

i. A list of al l potential and confirn1ed mercury sources; 

ii. A summary of internal and effluent monitoring results and data trends; 

iii . A summary of actions taken to reduce or eliminate mercury disch arges; 

1v. A summary of the mercury source treatment and/or control measures implemented and/or planned; and 

v. Proposed rev isions to the MMP based on find ings from the previous year. 



Permittee Name: 

Facility Name: 

Permit Number: 

ADEM PERMIT RATIONALE 

Occidental Chemical Corporation 

Occidental Chemical Corporation 

AL00002 13 

PERMIT IS REISSUANCE DUE TO EXP IRATION 

DISCHARGE SERIAL NUMBERS (DSN) & DESCRIPTIONS: 

PREPARED DATE : August 30, 2026 
PREPARE D BY: Theo Pinson 

001 
Process wastewaters associated with the production of potass ium carbonate and potass ium bicarbonate, 
miscellaneous wash down wastewaters, cooling waters , boiler blowdown, stormwater from tank contai nment 
areas, and stormwater runoff 

003 Storm water runoff associated with the production of potassium carbonate and potassium bicarbonate including 
the rai l yard and tank car storage areas 

006 Rinse waters from the employee car wash and stormwater runoff associated with the employee car wash, 
maintenance building, employee parking areas, and the plant entrance road 

INDUSTRIAL CATEGORY: NON-CATEGORICAL 

MAJOR: No 

STREAM INFORMATION: 

Outfall : DSN00 1, DSN006 DSN003 

Receiving Stream: Pond Creek Unnamed Tributary to Pond Creek 

Classification : Agricu ltu ral & Industrial (A&l) Fish and Wild life (F&W) 

River Basi n: Tennessee Tennessee 

7Q10: 0 cfs 0 cfs 

7Q2: 0 cfs 0 cfs 

!Ql0: 0 cfs 0 cfs 

Annual Average Flow: 47 .2 cfs -

303(d) List: Yes No 

Impairment: 
Organic Enrichment (CBOD, NBOD) and 

No 
Metals (Arsenic, Cyanide, Mercurv) 

TMDL: No No 



DISCUSSION: 
The facility manufactures potassium carbonate and potass ium bicarbonate. Former operations at the facility included 
the operation of a chlor-alkali which was retired circa 2008. The former ch lor-alka li plant area has been 
decommissioned and capped through oversight of the Land Division. 

On January 2, 2026, a transaction was completed for Berkshire Hathaway Inc. to acqu ire all Occidental Petroleum 
Corporation's equity interest in Occidental Chemical Corporation and its subsidiaries. The facility indicated that there 
has been no change of name, ownership, or operational control as a result of the transaction. The facility indicated 
that the only change requested based on the transaction is an update of the facility address formerly listed as I 000 
North Wilson Dam Road to 1010 North Wilson Dam Road. 

ADEM Administrative Rule 335-6-10-.12 requires applicants to new or expanded discharges to Tier II waters 
demonstrate that the proposed discharge is necessary for important economic or social development in the area in 
which the waters are located . The application submitted by the fac ility is neither for a new or expanded discharge nor 
for a discharge to a Tier II waterbody; therefore, the anti-degradation requirements are not applicable. 

EPA has not promulgated specific guidelines for the discharges covered under the proposed permit. Proposed permit 
limits are based on Best Professional Judgment. The proposed freq uencies are based on a review of site specific 
conditions and an evaluation of simi lar facilities . 



DSN00 I I : Process wastewaters associated with the production of potassium ca rbonate and potassium bicarbonate, miscellaneous wash down wastewaters, coo ling waters, 
bo iler blowdown storm water from tank containm ent areas, and storm water runoff , 

Parameter Quan ti ty or Load ing Units Q uali ty or Concentrati on Units 
Sample Sample 

Seasonal Bas is Frequency Type 

l'remperature, Wate r Deg. Fahrenheit (000 11) 
***** ***** ***** ***** ***** 90 .0 

deg F Continuo us Recorder All Months WQ BEL Effluent Gross Value Dailv Average 
Oxygen, Disso lved (DO) (00300) ***** ***** ***** 

3 .0 
***** ***** mg/I Monthly Grab All Months WQ BEL Effluent Gross Value Minimum Dai ly 

pH (00400) ***** ***** ***** 
(Report) 

***** 
(Report) 

S.U. Continuous Recorder All Months 
WQBEL/ 

Effluent Gross Value Minimum Dai lv Max imum Dail y BPJ 
Solids, Total Suspended (00530) ***** ***** ***** ***** ***** 

(Report) 
mg/I Monthly Grab Al l Months BPJ E ffluent Gross Value Max imum Dail v 

Nitrogen, Ammonia Total (As N) (006 10) 
***** ***** ***** ***** ***** 

(Report) 
mg/I Monthly Grab All Months BPJ E ffluent Gross Value Maximum Dai ly 

Ni trogen, Kje ldah l Total (As N) (00625) 
***** ***** ***** ***** ***** 

(Report) 
mg/I Monthl y Grab 

Apr, May, Jun, 
BPJ Effl uent Gross Value Maximum Dail y Jul, Aug, Seo 

Nitrite Plus Nitrate To tal I Det. (As N) (00630) ***** ***** ***** ***** ***** 
(Report) 

mg/1 Monthl y Grab 
Apr, May, Jun, 

BPJ Effluent Gross Value Max imum Dail v Jul , Aug, Sep 
Phosphorus, Total (As P) (00665) ***** ***** ***** ***** ***** 

(Report) 
mg/I Monthly Grab 

Apr, May, Jun, 
BPJ Effluent Gross Value Max imum Dai ly Ju l, Aug, Sep 

Flow, In Conduit or Thru T reatment Plant 
(Report) (Report) 

(50050) MGD ***** ***** ***** ***** Continuous Totalizer All Months BPJ 
Effl uent Gross Value 

Monthl y Average Max imum Daily 

C hlorine, Total Residual (50060) 
***** ***** ***** ***** ***** 0.022 

mg/I Monthl y Grab A ll Months WQBEL Effluent Gross Value Max imum Daily 
Mercury Total Recoverable (7 190 I) 

***** ***** ***** ***** 
(Report) (Report) 

ug/1 Monthly Grab All Months BPJ Effl uent Gross Value Monthl y Average Maxi mum Dai ly 
BOD, Carbonaceo us 05 Day, 20C (80082) ***** ***** ***** ***** ***** 

(Report) 
mg/I Monthly G rab All Months BPJ Effluent Gross Value Maximum Dail v 

pH Range Excursions,> 60 Minutes (82581) 
***** 

00 
occur/month ***** ***** ***** ***** Month ly Calculated All Months EGL Effluent Gross Value Max imum Month ly 

pH Range Excurs ions, Monthly Total Accum 
446.0 

***** ***** Monthly Calculated (82582) ***** min ***** 1--**** All Months EGL 
Effluent Gross Value 

Maxi mum Monthly 

DSN00t Y: Process wastewate rs associated with the production of potass ium ca rbonate and potass ium bica rbona te, misce llaneous wash down wastewaters, cooli ng waters, 
boi ler blowdown storm water from tank containment areas, and storm water runoff 

' 
Paramete r Quanti ty or Load ing Units Quali ty o r Concentration Uni ts 

Sample Sampl e 
Seasonal Basis Frequency Type 

Arsen ic, Total Recoverable (00978) ***** ***** ***** ***** ***** 
(Report) 

ug/1 Annuall y Grab All Months 303(d) Effl uent Gross Value Max imum Dai lv 
Cyanide, Free Available (5 11 73) ***** ***** ***** ***** **** * 

(Report) 
ug/1 Annually G rab All Months 303(d) E fll uent Gross Value Maximum Dail y 



DSN00IS: Process wastewaters associated with the production of potassium carbonate and potassium bicarbonate, miscellaneous wash down wastewaters, cooling waters, 
boiler blowdown storm water from tank containment areas and stormwater runoff 

' ' 
Parameter Quantity or Loading Un its Quality or Concentration Units 

Sample 
Sample Type Seasonal Basis Frequency 

pH (00400) ***** ***** ***** 
(Report) 

***** 
(Report) 

SU Semi-Annuall y Grab All Months BPJ Efiluent Gross Value Minimum Daily Maximum Dail y 
Solids, Total Suspended (00530) 

***** ***** ***** ***** ***** 
(Report) 

mg/I Sem i-Annually Grab All Months BPJ Effluent Gross Value Max imum Dai! Y 
O il & Grease (00556) ***** ***** ***** ***** ***** 15.0 

mg/I Semi-Annually Grab All Months BPJ !Effl uent Gross Value Max imum Dail Y 
Flow, In Condui t or Thru Treatment Plant (50050) 

***** 
(Report) 

MGD ***** ***** ***** ***** Sem i-Annuall y Instantaneous All Months BPJ Effl uent Gross Value Maximum Dai ly 
Chemical Oxygen Demand (COD) (8 10 17) ***** ***** ***** ***** ***** (Report) 

mg/I Semi-Annuall y Grab All Months BPJ Effl uent Gross Value Maximum Dai!Y 

DSN00I T: Process wastewaters associated with the production of potassium carbonate and potassium bicarbonate, miscellaneous wash down wastewaters, cooling waters, 
boiler blowdown storm water from tank containment areas, and stormwater runoff 

' 
Parameter Quantity o r Loading Units Qua! ity or Concentration Units 

Sample Sample 
Seasonal Bas is Freq uency Type 

!Toxicity, Ceriodaphnia Acute (6 1425) 
***** 

0 
pass=O;fa il = I ***** ***** ***** ***** Annuall y Composite All Months BPJ E ftl uent Gross Value Single Sample 

!Toxicity, Pimephales Acute (61427) ***** 
0 

pass=O;fa il= I ***** ***** ***** ***** An nuall y Composite All Months BPJ Effluent Gross Value Single Samole 

DSN003S· Storm water runoff associated with the production of potassium carbonate and potass ium bicarbonate includin2 the rail vard and tank car storage areas 

Parameter Quantity or Loading Units Quality or Concentration Uni ts 
Sample Sample 

Seasonal Basis Frequency Type 

pH (00400) ***** ***** ***** 
(Report) 

***** (Report) 
SU Semi-Annua ll y Grab All Months BPJ Effl uent Gross Value Minimum Dai ly Max imum Dail y 

Solids, Total Suspended (00530) ***** •-**** ***** ***** ***** (Report) 
mg/I Semi-Annually Grab All Months BPJ Effl uen t Gross Value Maximum Dail Y 

Oi l & Grease (00556) ***** ***** ***** ***** ***** 15.0 
mg/I Semi-Annuall y Grab Al l Months BPJ Effluent Gross Value Maximum Dail Y 

Fl ow, In Condu it or Thru Treatment Plant (50050) 
***** 

(Report) 
MGD ***** ***** ***** ***** Semi-Annually Estimate All Months BP J Efnuent Gross Value Maximum Dailv 

Chemical Oxygen Demand (COD) (81017) ***** ***** ***** ***** ***** 
(Report) 

mg/I Sem i-Annuall y Grab All Months BPJ Effl uent Gross Value Max imum Dai ly 

*Bas is for Permit Limitation 
• BPJ - Best Profess ional Judgment 
• WQBEL - Water Qual ity Based Effluent Limits 
• EGL - Federal Effluent Guide line Limitations 

• 303(d) - 303(d) List of Impaired Waters 
• TMDL - Total Maximum Daily Load Requirements 



Discussion 
The parameters of concern for this facility are based on the parameters of concern listed in the permit application .;ind 
from the current permit. These parameters are consistent with similar facilities in the sta te and have been proven to 
be reflective of the operations at this facility . 

Outfall DSN00I 

Mon itoring Points 0011, 00IS, 00IT, 00lY 
Outfall 001 serves as the discharge location for process wastewaters generated at the fac ility and sto1mwater runoff 
from a large portion of the facility . The discharge includes process wastewaters associated with the production of 
potassium carbonate and potassium bicarbonate, miscellaneous wash down wastewaters, cooling waters, boiler 
blowdown, stormwater from tank containment areas, and stormwater runoff. The Permittee indicated that a 
magnesium oxide and potassium bicarbonate blending process is expected commence in 2026; however, this process 
is not expected to directly contribute to process wastewater discharges. 

Water Quality Based Effluent Limits (WQBEL) 
The Outfall DSN00 I discharge is located approximately 1.27 miles away from the Tennessee River (Pickwick Lake) 
which has a higher use classification of Public Water Supply (PWS), Swimming (S), and Fish and Wildlife (F& W). 
The Department' s Water Quality Branch has previously estimated the travel time from the Outfall DSN00 l discharge 
to the Tennessee River to be approximately two and a half hours. 

The Permittee completed a water quality model to demonstrate that the water quality-based limitations developed to 
be protective of the Agricultural & Industrial (A&I) use classification are also expected to be protective of the 
downstream PWS/S/F&W classified waters. Additionally, the model predicted an instream waste concentration in 
the Tennessee River for Ceriodaphnia toxicity biomonitoring. The proposed permit condi tions and limitations have 
been developed to be protective of both use classifications . A long-term average flowra te of 1.3 15 MG D from the 
Muscle Shoals WWTP, AL0024 l 80, has been used in the calculation of water quality-based limitations. This long­
term average was calculated based on the monthly average DMR data submitted for the monitoring periods of May 
2023 - April 2026 . 

.I!!:! 
ADEM Administrative Code, Division 6 Regulations, specifically 335-6-I0-.09(7)(c)2 - Specific Water 
Quality for A&! classified streams states: "Sewage, industrial waste or other wastes shall not cause the pH 
to deviate more than one unit from then normal or natural pH, nor be less than 6.0, nor greater than 8.5 
standard units." Based on the provisions at 40 CFR 40 I. 17 for continuous pH monitoring, the total excursion 
time above or below the minimum and maximum limits for the month shall not exceed 7 hours 26 minutes 
in any calendar month. No individual excursion shal l exceed 60 minutes in duration. 

Tern perature 
ADEM Administrative Code, Division 6 Regulations, specifically 335-6- J0- .09(7)(c)3 - Specific Water 
Quality for A&! classified streams states: "the maximum temperature rise above natural temperatures due to 
the addition of artificia l heat shall not exceed 5 °F in streams, lakes, and reservo irs." Additionally, the 
maximum water temperature shall not exceed 90 °F. Temperature is proposed to be monitored as a time­
weighted average over the course of a 24-hour calendar day. Monitoring is proposed as continuous where at 
least one measurement is to be recorded at least every 20 minutes. 

Acute Toxicity Biomon itoring 
The receiving stream has a use classification of A&! ; however, the discharge is cons idered within a 24-hour 
travel time to a higher use classification of PWS, S, F& W. To be protective of both use classifications, 24-
hour acute toxicity biomonitoring is proposed for Pimephales using l 00% effluent with no dilution based on 
applicable criteria in Pond Creek. 48-hour acute toxicity biomonitoring is proposed for Ceriodaphnia using 
75% effluent based on the water quality model performed by the Permittee which indicates that an !WC of 
75% is representative of the discharge concentration from Pond Creek at the bounda ry of the zone of initial 
dilution in the Tennessee River (Pickwick Lake). The Department be lieves the proposed !WC of 75% for 
Ceriodaphnia biomonitoring is appropriate and is consistent with CWA Section 402(o)(2)(B)(i) regarding 
new technical information provided by the updated mixing zone and outfall mode ling which supports that 
the proposed !WC is expected to be protective of water quality. 



Dissolved Oxygen 
ADEM Administrative Code, Division 6 Regulations, specifically 335-6- I0-.09(7)(c)4 - Specific Water 
Quality for A&! classified streams states: that sewage, industrial wastes, or other wastes shall not cause the 
dissolved oxygen to be less than 3.0 mg/I. 

Total Residual Chlorine (TRC) 
The proposed total residual chlorine (TRC) max imum daily limitation is based on the Department' s aquatic 
life criteria specified in ADEM Administrative Code 335-6-I0-.07, Table I - Toxi c Pollutant Criteria. 

The Stream Dilution Ratio has been calculated using the long-te1m average fl ow of 7.8 MGD from the 
faci lity, the long-term average flow of 1.315 MGD from the Muscle Shoal WWTr . and a receiving stream 
7Q IO of zero. The SOR was then used with the chlorine criteria to calcu late the avai lable allocation . 

Facili ty Flow 
Stream Dilution Ration (SOR) = -------'---------

7Q IO + WWTP + Facility Flow 

7.8 MGD 
Stream Dilution Ration (SOR) = ------------

0 + 1.315 MGD + 7.8 MGD 

TRC Maximum Daily = 

TRC Maximum Daily = 

TRC criteria/S OR 

(0.019)/(0.8557) = 0.0222 mg/I 

0. 8557 

A monthly average limitation has not been proposed based on the A& l classification of the receiv ing stream. 
The current TRC limitation of 0.022 mg/I has been proposed to be continued. In accordance with a letter 
dated August I I, 1998 from EPA Headqua1ters and a 1991 memorandum fro m EPA Region. 4's 
Environmental Services Division (ESD), due to testing and method detection li mitations, a Total Residual 
Chlorine measurement below 0.05 mg/L shall be considered below detection for compliance purposes. 

Numeric Reasonable Potential Analysis (RPA), Mercury Minimization Plan (M MP) Requirements 
The Department completed a numeric reasonable potential analysis (RPA) of the discharge based on 
laboratory data provided in the Perm ittee ' s application, historical discharge monitoring report data, and 
available instream water quality data. The long-term average flow from the Mu scle Shoals WWTP was 
inc luded in the RPA calculations. The RPA indicates whether pollutants in the treated effluent have the 
potential to contribute to excursions of Alabama 's in-stream water quality standards. Based on the analytical 
data available to the Department, a reasonable potential exists to cause an in-stream water quality exceedance 
for mercury. As a resul t, the Department has proposed the fo llow ing narrative lim itations in Part IV.F of the 
Penn it: 

The Permittee shal l implement and maintain a Mercury Minimization Plan (MM P) focused on reducing 
mercury leve ls in the discharge. The MMP should at a minimum consider source evaluation and 
identification, treatment and/or control measures, and internal monitoring programs. The Perm ittee shall 
complete a review and evaluation of the MMP at least annually. Documentation of the plan review and 
evaluation sha ll be signed and dated by the Plant Manager. A copy of the plan shall be maintained at 
the faci li ty and shall be available for inspection by representatives of the Depa1tment. Additionally, the 
Pennittee shall submit an annual progress report summarizing the activities and findings of the MMP by 
January 28th of each year. The progress reports at a minimum shall include : 

1. A li st of all potential and confirmed mercury sources ; 

ii. A summa1y of internal and effluent monitoring results and data trends; 

111. A summary of actions taken to reduce or eliminate mercury discharges; 

1v. A summary of the mercury source treatment and/or control measures imp lemented and/or 
planned; and 

v. Proposed revisions to the MMP based on find ings fro m the prev ious year. 



Best Professional Judgment (BPJ) 

Oil & Grease 
The daily maximum limit for Oil and Grease should prevent the occurrence of a visib le sheen in the stream 
and has been shown to be achievable through the use of proper BMPs. 

Ammonia 
Monitoring for ammonia has been proposed to assess the relationship between DO and ammonia in the 
discharge. 

Nutrients 
Monitoring for phosphorus, kjeldahl nitrogen , and nitrite plus nitrate has been proposed on a seasonal bas is 
to eva luate the nutrient discharges from the facil ity . 

Indicator Parameters 
Monitoring has been proposed for indicator parameters to evaluate the effectiveness of the faci li ty BMP plan 
and to assess the impact of the discharge on the receiving stream. 

303(d) List of Impaired Waters 
Pond Creek is listed on the 303(d) List of Impaired Waters for Organic Enrichment (C BO D, NBOD) and Metals 
(Arsenic, Cyanide, Mercury). Nan-ative cond itions for mercury have been proposed through the MMP requirements. 
Arsenic and cyanide are not expected to be parameters of concern based on DMR data co llected during the previous 
permit cycle; therefore, monitoring with no spec ific limitations for arsenic and cyanide has been proposed at Outfall 
00 I, Mon itoring Point DSN00 l Y, to confin-n that the discharge is not contributing to the impa irment. The DSN00 l Y 
samples are to be co llected on an an nual basis at the same location as Outfa ll DSN00 I and samples shall not be 
collected during a precipitation event. NBOD is not expected to be a parameter of concern. Mon itoring for CBOD 
has been proposed based on the impairment. 

Storm water Outfalls 001, 003, 006 
Monitoring Points 001S, 003S 
The samples co llected for compliance with the requirements of monitoring points DSN00 IS and DSN003S are to be 
captured during a qualifying storm event as described in Part IV of the proposed pern1 it. Based on a review of 
discharge monitoring report data, the Depa1tment has reduced the freq uency for storm water monitoring from quarterly 
to sem iannual ly as requested by the Permittee. 

Best Management Practices (BMP) Plan 
Best Management Practices (BMPs) are believed to be the most effective way to control the contamination 
of stormwater from areas of industrial activities. This fac ili ty is required to maintain a BMP plan. The 
requirements of the BMP plan call for minimization of ston-nwater contact with waste materials, products 
and by-products, and for prevention of spi ll s or loss of fluids from equipment maintenance activities. The 
effectiveness of the BMPs will be measured through the monitoring of the pollutants of concern . 

The Depaitment has updated the BMP language located in Part IV.A.2 .g of the Perm it. The Pen-nit Condition 
now states "Provide for routine inspections, or days during which the facility is manned, of any structures 
that function to prevent ston-nwater pollution or to remove pollutants from storn1 water and of the facility in 
general. Routine inspections should be done at a frequency to ensure that the BMP is continually 
implemented and effective and in no case less frequent than once per year." Thi s clarification was added to 
be consistent with 40 CFR Part 122.43(c). 

Oil & Grease 
The daily maximum limit for Oil and Grease should prevent the occurrence of a vis ible sheen in the stream 
and has been shown to be achievable through the use of proper BMPs. 

Indicator Parameters 
Monitoring has been proposed for indicator parameters to evaluate the effectiveness of the facil ity BMP plan 
and to assess the impact of the discharges on the receiving stream. 



Receiving Stream - Outfall 003 
The Pennittee indicated in the pennit application that the appropriate receiving stream for Outfa ll 003 should be listed 
as an Unnamed Tributary to Pond Creek. The 003 discharge flows to the northeast and enters an unnamed tributary 
near the former cooling water ponds. The tributary flows to the north around the perimeter of the fonner cooling 
ponds and enters Pond Creek adjacent to the faci li ty discharge conveyance into Pond Creek. 

Employee Car Wash - Outfall DSN006 
Discharges through Outfall 006 include rinse waters from the employee car wash and storm water runoff associated 
with the employee car wash, maintenance building, employee parking areas, and the plant entrance road. The car 
wash utilizes river water with no chemicals or detergents added. Specific monitoring requ irements have not been 
proposed at Outfall DSN006 since significant pollutants are not expected to be introduced through the car wash and 
stonnwater runoff is not from process areas . 

Cooling Water Intake Structure (CWIS) Requirements 
Section 3 I 6(b) of the Clean Water Act requires that fac ilities minimize adverse environmenta l impacts resulting from 
the operation of cooling water intake structures (CWIS) by using the "Best Technology Availab le" (BTA). All of 
those facilities including those not specifically addressed by rules, must be evaluated for 3 I 6(b) compliance. For those 
facilities not addressed in Phase I, II , or Ill rules, a BTA determination must be made us ing "Best Professional 
Judgment" (BP J) under the authority of 40 CFR §§ 125 Subpart J and 401 .14. Facilities that meet these criteria must 
submit the application information described in 40 CFR 122.21 (r)(2) through (r)(8) in order for the Departmel)t to 
make a BTA determination on the CWIS. The Department has detennined that the CWIS uti lized byt the Pennittee 
is subject to the 3 I 6(b) Phase II requirements. 

Previously, the Permittee utilized two separate CW IS; the Fleet Hollow CWIS located on Lake Wilson of the 
Tennessee River and the POW CWIS located on Pickwick Lake of the Tennessee River. The previous perm it made 
a BTA determination on both CWIS. The Pennittee has indicated that the facility has trans itioned to utilizing only 
the POW intake as of late 2025/early 2026 and the Fleet Hollow intake has been disconnected. As a result, the 
Department has evaluated only the POW CW1S as part of this pennit re issuance. 

The Permittee indicated that electrical and mechanical upgrades have been completed for the POW CWIS which has 
reduced the maximum design intake of the CWIS from the infonnation provided in the prev ious permit application. 
The 3 pumps and motors have been replaced with new pumps, each having a 11 .5 MGD capacity, and single-speed 
drives. The intake screens have been replaced with a fixed ½" mesh fixed screen with a 65% open area. The fuses 
supplying power to the CWIS are sized to only provide enough power for one motor and pump to operate at any given 
time. The two additional pumps are held in reserve to be present for continuity of operations in the event of equipment 
failure or required maintenance. Based on this configuration, the Permittee has indicated that the maximum design 
intake capacity is 11 .5 MGD and the maximum through screen velocity is 0.20 ft/sec. The Permittee has selected the 
compliance option for BTA standards for impingement mortality listed at 40 CFR 125.94(c)(2) which requires a 
through-screen design velocity of less than 0.5 ft/sec. The maximum design intake is less than I% of the 7Q IO flow 
of the Tennessee River (Pickwick Lake). No entrainment mortality studies have been conducted for the POW CWIS. 

At this time, the Department has made a detennination that the CW IS represents the BT A to minimize adverse 
environmental impact in accordance with Section 3 I 6(b) of the Federal Clean Water Act (33 U .S.C. section 1326). 

The following conditions have been proposed in Part IV.C of the Permit: 

I. The cooling water intake structure used by the permittee has been evaluated using available information. At 
this time, the Department has detennined that the cooling water intake structure does represent the best 
technology available (BT A) to minimize adverse environmental impact(s) in accordance with Section 316(b) 
of the federal Clean Water Act (33 U .S.C. section 1326). 

2. The pennittee is required to operate and maintain the CWIS in a manner that min imizes impingement and 
entrainment levels. Documentation detailing the steps that have and are be ing taken to minimize the 
impingement and entrainment levels shall be maintained on site and made avail ab le upon request. 

3. Nothing in this Permit authorizes take for the purposes of a fac ili ty compliance with the Endangered Species 
Act. 



4. The permittee shall submit the info1mation for the CWlS as required by 40 CFR 122.21 (r) at least 180 days 
prior to expiration of the permit unless a request has been approved by the Depa1tm e11t in writing. The facility 
must submit the request for reduced cooling water intake structure and waterbody ap pl ication information to 
the Department at least two years and six months prior to the expiration of the permit. The permittee's request 
must identify each element that it determines has not been substantially changed since the previous permit 
application and the basis for the determination . 

5. The Permittee must keep records of all submissions that are part of the permit appl ication pertaining to the 
CWIS until the subsequent permit is issued to the Permittee. 

6. The Permittee's permit application must contain readily available information , at the time of permit 
application development, in identifying all federally-listed threatened and endangered species and/or 
designated critical habitat that are or may be present in the action area. 

7. The Permittee must conduct weekly visual inspections or employ remote mon itoring devices during the 
period the cooling water intake structure is in operation . This condition is only applicable if control 
technologies are being employed to comply with BTA for impingement mortality. 

8. The Pe1mittee is required to submit an Annual Certification to the Department no late r than January 28th of 
each year. The Annual Certification shall detail if any changes have been made to impact the operation of 
the CWlS structure. 
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FK!lily Nam.: Oec: ldent.1I Ct.mlc:.1I CorPo!.1tlon 

NPOES No.: Al.000011' 

,,......, ,... dauiflclltion. 

IO 

·­,_ ,...,...,, ·-
-

5 ctvonwmf ctvarTUn Ill 
6 Chromluml ctvomium VI 
7 Copp,, 
8lnd 
g Mwc:ory 

10 Nickel ,,......,,, ,,..,., 
13"""-m 

'""' 15Cy,rido 
16 Tent Phenolc Cornpooodt 
17 HarhM (Aa c.coJ) 

18 Ac:fdein 
19~ 
20 ..... ,,...,,_,, 
22 "'"""""" 23 c.bonTetrachloride 
2◄ CHordane ,. __ 

2fl I Chklfodibrornc>-Methane 
27jChlofoelhane 
28 2-chloro-Ethyllllnyl Ether 
29 ChlofoForrn 

JO "·"' . 000 
31 ◄,◄'·DOE 

32 4,4'- DOT 
3J Diehlorot,,ornc>-Methanli 
3" 1, 1-o.chk:lfoethanll 
35 1, 2-Cllc:hloroeth:I 
J6 Tnww-1, 2-0k:hloro-Ethyiene 
371 , 1-0ic:hlotoethylene 
38 1, 2-0lc:hloropropaM 
39 1, 3--0ic:hlofo-Pr~ 

""""""" 41Elhylbenzww 
◄2 Methyl Bromldl 
43 Methyl CNoride 
44 MethyteneChloridll 
"5 1, 1, 2, 2-Ttitrac:tikwo-EthaM 
48T..-.dioro-Ethyl,r,e; 
47 Tduene 
.. T_,. 
49 Tribl.tyltin(TBT) 
50 1, 1, 1-Trichk>roathana 
51 1, 1, 2-Trlc:hboethainl 
52 Tric:hlofett,yteoe 
53\/inylChlorido 
54 P-Chloro-M-Ouol 
"52-CNo«,phonoO 
56 2 , ◄-0ichlofophenol 

572 , ◄-~ 

58 4, 8--Dinilro-O-CrNOI 
5lil 2, 4-0initrophenol 
SJ 4,6-0initro-2-methytphenol 
81 OiOldn(2,3,7,8--TCOO) 
152 2-Nitrophw,ol 
63 ◄-Nitrophenol .. _ 
., Phono< 
66 2,4, 8--Tric:hloniphenol .,_,..,. .. _ .. .......,_,,, 
'°"""""" 71 Benzo(A~ 
n Benzo(AJP-tr-
73 Benzo(b)nuor.nthene 
74 Benzo(GHl)Pe,ylene 
75 Benzo(l()Auorwltherl<I 
76 Bis(2-Chlofoethoxy) Methane 
77 Bis(2-Chloroethyf)-Elher 
78 Bis (2-Chlofoilo-Propyl) Ether 
79Bil(2-E~Phthalat• 
80 4-&omophe,r,',1 Phwlyl EIMr 
81 8IAyl Benzyl Phthalat• 
82 2-Cnklronaphlhalan,I 
83 ~ f'M¥ Elhw .. _ 
95 D-N•&Aylf"hthal9te 
86 a-~ Phthalate 
87Dibenzo(A.H~ 
M 1, 2-0ichlorobenz-
89 1, J.Oic:hlorobenzene 
90 1, 4-0ic:hlotobenzene 
91 3,3-0ic:hlorobwlzidine 
92 DlllthylPhthalat• 
93 Dimethyl Phthalal• 
e4 2, +Ontrotoa.n.t 
95 2, ~ 

9tl 1.2~ 
97 Endoeult'Wl{alpha) 
96 Encloeulf.n{beta) 
99 Encloeulf11nsolfat• 

100 Endrin 
101 Endrln~ ,.,_........, 
10JIFMor-
104 Heptodllor 
105Hepblc:NofEpoxide , .. _ 
107Helalc:liofobutadiene 
108 HuaJiboc:,cM ..... , (aipt'III) 
109 Hexac:hloroc:yd (bet.II) 
110 Hexachloroc:ydotman (Qarrme) 

111 Hu:ac:hboc:ydoP.-udiene 
112Hexachloroethane 
113 lndeno(l , 2, J.O()Pyr-

114Ieoflhor-
115 Naptwhalene 

116 Nittobenzene 
117 N-Nitrosod-N-Pr~ 
118 N-Nitroaodimethyblmine 
119 ~ 
120 PCB-1016 
121 PCB-1221 
122 PCB-1232 
123 PCB-1242 
12◄ PCB-1248 
125 PCB-125◄ 
12fl PCB-1260 
127Phenanetv-
128Pyr-
129 1, 2, 4-Trid'Dobenz-

RP? 

YH 

--"""'-l--1 -· ~ ~eource ,....,._.ti,, 
(Cd2)-- -("-> 

YES 

YES 
YES 

YES 
YES 

YES 
YES 

YES 

YES 

YES 
YES 
YES 

YES 

YES 

YES 

YES 

YES 
YES 

YES 

YES 

YES 

YES 
YES 
YES 

YES 
YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 
YES 
YES 
YES 
YES 

YES 

YES 

YES 
YES 
YES 

YES 
YES 

YES 

YES 

YES 
YES 
YES 
YES 

YES 
YES 

YES 
YES 

YES 

00725 

1 .. 

0 

F,....,.._,, Acute 0-9') 0. • 7010 

forA&l>l4tntr....illrMIO,.._daN ~fl'om --w.. Drall:Pwml 2C)"l,of0raft (Cd2)Mofe"ttw' 

=C,.) LW (c_,J Paml lW RP? ,._ 

592.33◄ 692.198 138.4392031 No 

7.577 8.m◄ 1.noenrns No 
2454.832 2868.692 573.7383952 No 

18,000 181587 3.739487179 No 
30.871 38.075 7.215075896 No 
274.387 320.846 84.12926985 No 
2.400 2.105 0.560923077 No 

838.158 977.123 1815.4248275 No 
20.000 23.3n 4.874358974 No 
2.607 3,047 0.1!10933031 No 

320.174 374,152 74.83044642 No 
22000 25.709 5.1417948n No 

3.000 3.508 0.7011S3846 No 

2.400 2.805 0 560923077 No 

1,100 

0.240 

0.730 
0 . ..., 

11.n3 

022 
022 

o.oee 

0.52 
0.52 

0.05 

1.285 0257089744 No 

0 280 0 056092308 No 

0.95.3 0.170614103 No 
0.538 0.107510258 No 

10.1e◄ 2.038796682 No 

0.257 0.051417949 No 
0.257 0.051417949 No 

0.100 0.020099744 No 

o.eoa 0.121533333 No 
o.eoa 0.121533333 No 

1.110 0.222032051 No 

··­-­_... ... 
-(c..,) 

0 
o __ 

0 -

~ HNlh ~ -~ 
Clrc:n,gll'I 0. • Arrtul A._. 

Non-CwdnoQan 0.•7010 

0ualty Drift Pwml 20"1, of Draft -eg l Crtw1a (C,) l.Jml (c....J Paml l.Jml RP? 

3.73£+02 4 36E+02 8.73E+01 No 
303f-01 1 5'E+OO 3.08E-01 No 

0 0297 I 0.0424 o 0498 0.0099 Yes 

1 .. 

0 

9.93E:+02 1 16f+03 2.32E+02 No 
2.43E+OJ 2 84E+03 5.68E+02 No 

2.74E-01 3 20£-01 6.39E-02 No 
1.49E•04 1 74E+04 3.48E+03 No 
9.33E +OJ 1 09f+04 2.18E+03 No 

5.43E+OO 6 34E.OO 127E.OO No 
1.44E-Ot 7 32f-01 1.46E-01 No 
2.e◄E-05 1 49E-04 2.99E-0!5 No 
1.56£+01 7 86f+01 1.57E+01 No 
7.88E+Ot 4 00£+02 II.OOE+01 No 
9,57E-01 4 86f.00 9.73E-01 No 
4,73E-04 2 40E-03 4.80E-04 No 
9.06E+02 1 06E+03 2.12E+02 No 
7.◄tE+OO 3 76f+01 7.53E+OO No 

1.02E+02 518E+02 1.04E+02 No 
1.81E-04 9 21E-04 1.ME-04 No 
1.28E-04 6 50f-04 1.30E-04 No 
1 28E-04 6 50E-04 1.JOE-04 No 

1004 5098 10.20 No 

2.14E•01 1 09E+02 2.17E+01 No 
5 Sl1E•OJ 6 90f+03 1.38E+03 No 
4,17E•OJ 2 12E+04 4.23E+03 No 
8.49E•OO 993€+00 1.99E.OO No 
123E ♦o1 1 44E+01 2.87E.OO No 
3.12E -05 159E-04 3.17E-0!5 No 
1 24E +03 1 45E+03 2.91E+02 No 
8 71E •02 1 02E+03 2.04E+02 No 

3.46E•02 1 76f+03 3.51E+02 No 
2.33E•OO 119E.+01 2.37E+OO No 
1.92E•OO 974E.OO 1.95E+OO No 
a.nE•OJ 1 02E+04 2.04E+03 No 
1152E-04 8 23E-04 1.65E-04 No 

9.10E• OO 4.62E+Ot 9.24E+OO No 
1.75E•01 8 87f+01 1.77E+01 No 
1.42E•OO 7 24E+OO 1.45E+OO No 

8.71 E•01 1 02E+02 2.03E+01 No 
1.n E•02 201 E+02 4.02E+01 No 
4.96E•02 5.81E+02 1.16E+02 No 

3.11 E•OJ 3.84E+03 7.27E+02 No 
1.65E•02 8.40E.+02 1.68E+02 No 
2 67 E-08 1 35E-07 2.71E-08 No 

1 77E•OO 8.9t1E+OO 1.80E+OO No 
500E•05 SME.+05 1.17E+05 No 
141 E•OO 7.18E+OO 1.44E+OO No 
5.79E •02 6 78E+02 1.35E+02 No 

2 33E•04 2.73£+04 5.45E+03 No 
116E-04 1 35E-04 2.71E-05 No 
1.07E-02 5.41E-02 1.08E-02 No 
1 07E-02 5.41E-02 1.08E-02 No 
t 07E-02 t .25E-02 2.49E-03 No 

107E-02 1.25E-02 2.49f-03 No 

307E-01 1.56E+OO 3. 12E-01 No 
3 78E•04 4.◄2E+04 8.83E+03 No 
128E•OO 8.51E+OO 1.JOE+OO No 

1 13E•OJ 1.32E+03 2.63E+02 No 
9 24E•02 1.08E+03 2.16E+02 No 

1 07E-02 5.<41E-02 1.0SE-02 No 
2 62E•03 3.06E+03 6.13E+02 No 

1 07E-02 S.•1E-02 1.08E-02 No 
7 55E •02 8.83E+02 1.77E+02 No 
5 62E•02 6.57E+02 1.31E+02 No 
1 12E•02 1.31E+02 2.63E+01 No 
1 66E-02 8.44E-02 1.69E-02 No 
2 56E•04 2.98E+04 5_98f+03 No 
6 48E•OS 7.57E+05 1.51E+05 No 
198E•OO 1.01E+01 2.01E+OO No 

1 17E-01 1.37f-01 2.74E-02 No 
51 9E•01 2,83E+02 5.27E+01 No 
5 19E •01 2.63E+02 527f+01 No 
5 19E •01 2.83E+02 5.27E+01 No 
3 SJE-02 1.79E-01 3.58E-02 No 
1 76E•OO 8.96E+OO 1.NE+OO No 
8 12E• Ot 9."8E+01 1.90E+01 No 
311E • 03 3.84E+03 7.27E+02 No 
4 63E-05 2.35E-04 4.70E-0!5 No 
2 29E-05 1.16E-04 2.33E-05 No 
1 EiaE-04 8.52E-04 1.70E-04 No 
1 08E ♦o1 5.47E+01 1.09E+01 No 
2 85E-03 1.45E-02 2.89E-03 No 
997E-03 507E-02 1.01E-02 No 
1 08E+OO 5.47E+OO 1.09E+OO No 
645E +02 75'E+02 1.51E+02 No 
t 92E•OO 2 24E+OO 4.48E-01 No 
I 07E -02 5.41E-02 1.08E-02 No 
561E •02 8SSE+02 1.31E+02 No 

, 04e-02 4.ne+02 9.43E+01 No 
295E-01 150E+OO 3.00E-01 No 
1 76E +OO 8.9"E+OO 1.79E+OO No 
3 SOE •00 1. 78E +01 3.56E +00 No 
3 74E-05 1.90E-04 3.80E-0!5 No 
3 74E-05 1.90E-04 3.IIOE-05 No 
3 74E-05 1.90E-04 3.80E-05 No 
J 74E-05 1.90E-04 3.80E-05 No 
3 74E-0!5 1.90f-04 3.&0E-05 No 
3 74E-05 1.90E-04 3.80E-05 No 
J 74E-0!5 UK>E-04 3.aOE-0!5 No 

2 33E-o-03 2.73£+03 5.45E+02 No 
4 09E+01 4 78E+01 9.57E+OO No 



REQUEST INFORMATION request number: 4093 

From: (Responsible Engineer) Theo Pinson In Branch/Section Industrial 
'------ ,-------L. __ _ 

Date Submitted 10/29/2025 Date Required 11/28/2025 FUND Cod 605 

Date Permit application received by NPDES program 10/1/2025 

Receiving Waterbod Tennessee River (Pickwick Lake) ~========================= Previous Stream Name ';================:::::;----_J 
Facility Namej Occidental Chemical Corporation I (Name of Discharger-WO will use to file) 

~==============~ 
'========---------__J 

Previous Discharger Name 

Tennessee Outfall Latitud 34.789604 (decimal degrees) 

Colbert Outfall Longitud -87 .643845 (decimal degrees) 
:::======'.__--~ 

Permit Numbe AL0000213 Permit Type I Permit Reissuance 

Permit Statu Active 
:======= = ======; 

Type of Discharger I INDUSTRIAL 

Do other discharges exist that may impact the I D No 
model? ~ Yes 

If yes, impacting dischargers names. 

Muscle Shoals WWTP, TVA Environmental 
Research Center 

Existing Discharge Design Flo 

Proposed Discharge Design Flo 

Impacting dischargers permit numbers. 

AL0024180, AL0003891 

7.8 MGD 
>----------< 

MGD 

Note: The flow rates given should 
be those requested for modeling. 

Seasonal limits requested? J.___□_Y_e_s ____ ~_ N_o _ _, If not seasonal, only the summer sections will be used 

Comments included 

I ~ Yes D No 

12 Digit HUC Code 060300050802 

Use Classification PWS / F&W 

Site Visit Completed? ~ Yes D No 
I 

Stream 7Q10 7887.9 

Stream 1Q10 5915.8 

Stream 7Q2 12534 

Annual Average 50937 

Date of MZ Analysis 2/13/2026 

Information JJM Year File Was Started 2014 
Verified By 

Response ID: I 

Date of MZ Response! 6/9/2026 

Date of Site Visit! 2/5/2026 

. . lll 
r"- ~ 

ADEM Estimate w/TVA Flow Data 

ADEM Estimate w/TVA Flow Data 

ADEM Estimate w/TVA Flow Data 

ADEM Estimate w/TVA Flow Data 

Model Completed by J Jacobs 

□ 

478 



Acute 

Ambient Streamflow 5915.8 

ZID Length 25.54 

ZID IWC 75 

Acute 

Ambient Streamflow 5915.8 

ZID Length 25.54 

ZIDIWC 

Summer 

Ambient Streamflow 7887.9 

Mixing Zone Length 1035 

Max. Effluent Temp 32.22 

Max. Effluent Fecal Cone 

Max. Effluent E. coli Cone 

Monthly Average Effluent 
E.coli Cone 

Max. Effluent Enterococci 
Cone (for coastal waters) 

WET Parameters 

Summer 

Winter 

Chronic 

Ambient Streamflow 

Mixing Zone Length 

Mixing Zone IWC 

Chronic 

Ambient Streamflow 

Mixing Zone Length 

I. 

------, 
Mixing Zone IWC 

Thermal Parameters 
Winter 

Ambient Streamflow 

Mixing Zone Length ----Max. Effluent Temp oc 

Pathogen Parameters 

Winter 

cfs Ambient Streamflow 

Meters ZID Length 

Max. Effluent Fecal Cone Is 

Max. Effluent E. coli Cone Cols/100 mis 

Cols/100 mis Monthly Average Effluent I Cols/100 mis 
E.coli Cone 

Cols/100 mis Max. Effluent Enterococci I Cols/100 mis 
Cone (for coastal waters) 

Comments Mixing Zone review. Modeling completed by Jacobs on behalf of Occidental Chemical Corporation. 
and/or Occidental Chemical Corporation discharges to Pond Creek, which is a tributary to the Tennessee River 

Notations (Pickwick Lake). The purposes of the mixing zone evaluation were to confirm that the existing Occidental 
Chemical Corporation effluent temperature limit of 90°F is protective of the temperature criterion (86°F) 
for the Tennessee River (Pickwick Lake) and to determine the IWC of the discharge downstream in the 
Tennessee River (Pickwick Lake). 



EDWARD F. Pool.OS 
DIRECTOR 

JEFFDY W. KITCHENS 

DEPUTY DIRECTOR 

A□EM 
Alabama Department of Envlronmental Management 

adem.alabama.gov 
1400 Coliseum Blvd. 36110-2400 ■ Post Office Box 301463 

Montgomery, Alabama 36130-1463 
(334) 271-7700 • FAX (334) 271-7950 

June 9, 2026 

Memorandum: 

TO: 

FROM: 

RE: 

Theo Pinson 

Industrial/Municipal Branch 

James Mooney 

Water Quality Branch 

Mixing Zone Review - Occidental Chemical Corporation (AL0000213) 

The Water Quality Branch has completed the CORM IX model review for the existing Occidental 

Chemical Corporation discharge. The CORMIX modeling was completed by Jacobs on behalf of 

Occidental Chemical Corporation. Occidental Chemical Corporation discharges to Pond Creek, 

which is a tributary to the Tennessee River {Pickwick Lake). The purposes of the mixing zone 

evaluation were to confirm that Occidental Chemical Corporation's existing effluent temperature 

limit of 90°F is protective of the applicable temperature criteria for the Tennessee River (Pickwick 

Lake) and to determine the instream waste concentration (IWC) of the discharge downstream in 

the Tennessee River (Pickwick Lake). 

The applicable mixing zone criterion states that mixing zones "shall not exceed a width of 50 

percent of the stream width ." The results included in the report submitted to the Department 

indicate that the predicted temperature at the edge of the mixing zone (3398 ft) is 28.15°C, which 
is protective of the Tennessee River (Pickwick Lake) temperature criteria of 86°F (30°C). 

The applicable distance to the edge of the ZID is based upon the criterion stating that the length 

of the ZID "shall not exceed ... five times the water depth in any horizontal direction from the 

discharge outlet." The results included in the report submitted to the Department indicate that 

the IWC for acute toxicity testing purposes for the facility is 75%. 

The Water Quality Branch has reviewed the report, model inputs, and model results submitted 

by Jacobs and agrees that the model inputs and results are appropriate at thi s time. 

Decatur Office Coutal Office 

KAY IVEY 

GOVERNOR 

BlrtnlflCMBI Office 
110 Vulcan Road 

Birmingham, AL 35209-4702 

(205) 942-6168 

2715 Sandlin Road, S.W. 
Decatur, AL 35603-1333 

(256) 353-1713 

1615 South Broad Street 
Mobile, AL 36605 

(251) 450-3400 

(205) 941-1603 (FAX) (256) 340-9359 (FAX) (251) 479-2593 (FAX) 



NPDES Individual Permit Mod/Reissue
(Form 187) - Supplementary Information for
Industrial Facilities
version 2.11

(Submission #: HQG-0XXY-7Y0S9, version 1)

Details

Submission ID HQG-0XXY-7Y0S9

Form Input

General Instructions

This form should be used to submit the following permit requests for permitted Industrial Individual NPDES facilities

•Permit Transfers
•Permittee/Facility Name Changes
•Minor Modifications, for example: 
> Frequency of monitoring or reporting modifications
> Changes to interim compliance dates in a schedule of compliance, not including the final compliance date.
> Removal of a point source outfall, provided the discharge is terminated and does not result in discharge of pollutants from other
outfalls, except in accordance with permit limits.
•Major Modifications, (Any modifications not covered by minor mod’s, whether Effluent Limit changes occur or not)
•Reissuances
•Reissuance of a permit due to approaching expiration
•Revocation and Reissuance of permit prior to its scheduled expiration

Applicable Base Fees:
•Permit Transfers and/or Permittee/Facility Name Changes
> $800
•Minor Modifications (see examples above)
> $3,940 (Major Sources)
> $3,120 (Minor Sources)
•Major Modifications
> $17,990 (Major Sources)
> $5,615 (Minor Sources)
•Reissuances
> $17,990 (Major Sources)
> $5,615 (Minor Sources)

For assistance, please click here to determine the permit staff responsible for the site or call (334) 271-7799

Processing Information

Reissuance of Permit Due to Approaching Expiration

None

Action Type
Reissuance

If applicable, briefly describe any planned changes at the facility that are included in this reissuance application:

Purpose of Application

Please indicate if the Permittee is applying for a permit transfer and/or name change in addition to permit modification or
reissuance:

10/1/2025 11:03:05 AM Page 1 of 11

Digitally signed by: 
AEPACS
Date: 2025.10.01 11:03:10 -05:00
Reason: Submission Data
Location: State of Alabama

http://www.adem.alabama.gov/programs/water/waterforms/IndustrialSectionAreaMap.pdf


General Information

SID Permit Number (if your facility currently holds an SID permit, please provide that number below):

NPDES or General Permit Numbers (if applicable, please list all permit numbers):
AL0000213

No

No

Permit Information

Permit Number
AL0000213

Current Permittee Name
Occidental Chemical Corporation

Permittee
Permittee Name
Occidental Chemical Corporation
Mailing Address
1000 North Wilson Dam Road
Muscle Shoals, AL 35661

Per ADEM Admin. Code r. 335-6-6-.09 (1), a Responsible Official is defined as CEO, President, any position at a level of Vice
President or higher, Owner, Partner, Managing Member (LLC), or ranking elected official. Please provide the contact
information for the person meeting this definition.

  
Do NOT enter information for a person that is/will be a Duly Authorized Representative (DAR) (i.e. a person that has been
delegated signatory permissions by a Responsible Official). A person that is a Duly Authorized Representative is NOT
considered a RESPONSIBLE OFFICIAL.

Responsible Official
Prefix
Mr.
First Name
David

Last Name
Mullins

Title
Plant Manager
Organization Name
Occidental Chemical Corporation
Phone Type Number Extension
Business 256-389-2224
Email
david_w._@oxy.com
Mailing Address
1000 North Wilson Dam Road
Muscle Shoals, AL 35661

Is this facility/site only applying for permit coverage for discharges from stormwater?

Is a new stormwater outfall being added?

10/1/2025 11:03:06 AM Page 2 of 11



No

Existing Permit Contacts
Affiliation Type Contact Information Remove?

Designated Agent,DMR Contact,Environmental Contact Bryan Lindsey, Occidental Chemical Corporation

Responsible Official,Notification Recipient David Mullins, Occidental Chemical Corporation

MMS Contact,Engineer Gina Cox, Occidental Chemical Corporation

Permittee Occidental Chemical Corporation

Facility/Site Information

Facility/Site Name
Armand Products OxyChem

Corporation

Facility/Site Address or Location Description
1000 N WILSON DAM RD
MUSCLE SHOALS, AL 35661

Colbert

Detailed Directions to the Facility/Site
From Montogomery: I-65 North, Exit 310 to AL 157 North, Turn Right onto AL-133/AL-157, go north 5 miles and plant/facility on the
right.

Facility Map
Form 187 - Facility Map.pdf - 10/01/2025 09:50 AM
Comment

Please refer to the link below for Lat/Long map instruction help:
Map Instruction Help

Facility/Site Front Gate Latitude and Longitude
34.77201584386867,-87.62784812164307

1000 N WILSON DAM RD, MUSCLE SHOALS, AL

2812-Alkalies and Chlorine
2813-Industrial Gases

325180-Other Basic Inorganic Chemical Manufacturing

Does the Responsible Official intend to delegate signatory authority for DMRs or other compliance reports to an
individual as a duly authorized representative (DAR) for this site?

Organization/Ownership Type

Facility/Site County

SIC Code(s) [Please enter Primary SIC Code first followed by any additional applicable SIC Codes]

NAICS Code(s) [Please enter Primary NAICS Code first followed by any additional applicable NAICS Codes]

10/1/2025 11:03:06 AM Page 3 of 11
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Facility/Site Contact
Prefix
Mr.
First Name
Bryan

Last Name
Lindsey

Title
Health, Environmental, Safety, Security Superintendent
Organization Name
Occidental Chemical Corporation Muscle Shoals
Phone Type Number Extension
Business 2563892219
Email
Bryan_Lindsey@OXY.COM

Address
1000 North Wilson Dam Road
Muscle Shoals, AL 35661

DMR Contact(s) (1 of 1)

DMR Contact
Prefix
Mr.
First Name
Bryan

Last Name
Lindsey

Title
Health, Environmental, Safety & Security Superintendent
Phone Type Number Extension
Business 2563892219
Email
Bryan_Lindsey@OXY.COM

Address
1000 North Wilson Dam Road
1000 North Wilson Dam Road
Muscle Shoals, AL 35661

Applicant Business Entity Information

Address of Incorporation
1633 Broadway, New York, NY 10019

Agent Designated by the Corporation for Purposes of Service
Name Address

CT Corporation System 2 North Jackson Street, Suite 605

Please provide all corporate officers
Name Title Address

Wade Alleman President 14555 Dallas Parkway, Suite 400, Dallas, TX 75254

Yes

Parent Corporation of Applicant

Does the applicant applying for coverage have a Parent Corporation?

10/1/2025 11:03:06 AM Page 4 of 11



Name Address
Occidental Petroleum Corporation 5 Greenway Plaza, Suite 110, Houston, TX 77046

Yes

Subsidiary Corporation(s) of Applicant
Name Address

Armand Products Company 500 Charles Ewing Boulevard, Ewing, NJ 08628

Enforcement History

No

Business Activity

A facility with processes inclusive in the business areas shown below may be covered by Environmental Protection Agency�s
(EPA) categorical effluent guideline standards. These facilities are termed �categorical users�. If unsure, please call the Industrial
Section at (334) 271-7943 to discuss or use the link below to contact the Permit Engineer for the county the facility is/will be located
in.
Industrial Section Assignment Map

Other: Potassium Carbonate & Potassium Bicarbonate

Give a brief description of all operations at this facility including primary products or services:
Produce potassium carbonate and potassium bicarbonate

Water Supply

Municipal Water Utility
Surface Water

Please specify the City of the Municipal Water Utility:
Muscle Shoals

Name of Utility Million Gallons per Day (MGD)
Muscle Shoals 0.053

Operator of Surface Intake Million Gallons per Day (MGD)
Tennesse Valley Authority 8.1

Sum: 8.1

Cooling Water Intake Structure Information

Yes

Name of Provider Location of Provider Latitude Longitude
Tennessee Valley Authority See attachment 34.788961 -87.6238

Does the applicant applying for coverage have Subsidiary Corporations?

Has the applicant been issued any Notices of Violation, Orders (Consent or Administrative/Unilateral), or Judicial
Actions (Complaint, Settlement Agreement, Consent Decree, or Court Order) concerning water pollution or other permit
violations within the State of Alabama in the past five years?

If your facility conducts or will be conducting any of the processes listed below (regardless of whether they generate
wastewater, waste sludge, or hazardous wastes), please check the category of business activity:

Water Sources (check all that apply):

Does the provider of your source water operate a surface water intake?

10/1/2025 11:03:06 AM Page 5 of 11
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No

Yes

Using the average monthly measurements over any 12-month period, approximately what percentage of water
withdrawn is used exclusively for cooling purposes?
13

No

Yes

No

When was the intake installed?
PDW Intake - 1952, Fleet Hollow Intake - 1964

What is the maximum intake volume (maximum pumping capacity in gallons per day)?
11.5

What is the average intake volume (average intake pump rate in gallons per day average in any 30-day period)?
7.9

What is the actual intake flow (AIF) as defined in 40 CFR �125.92(a) (MGD)?
8.1

Continuously

What is the mesh size of the screen on your intake (in inches)?
0.375

What is the intake screen flow-through area (in square feet)?
123

What is the through-screen design intake flow velocity (in ft/sec)?
0.20

What is the through-screen actual velocity (in ft/sec)?
0.04

What is the mechanism for cleaning the screen (e.g., does it rotate for cleaning)?
Both have rotating screens

No

No

Attach a site map showing the location of the water intake in relation to the facility, shoreline, water depth, etc.
Form 187 - Water Intake Location.pdf - 10/01/2025 10:11 AM
Comment

Outfalls (1 of 1)

001

Is the provider a public water system (defined as a system which provides water to the public for human consumption
or which provides only treated water, not raw water)?

Is any water withdrawn from the source water used for cooling?

Does the cooling water consist of treated effluent that would otherwise be discharged?

Is the cooling water used in a once-through cooling system?

Is the cooling water used in a closed cycle cooling system?

How is the intake operated?

Do you have any additional fish detraction technology on your intake?

Have there been any studies to determine the impact of the intake on aquatic organisms?

10/1/2025 11:03:07 AM Page 6 of 11



Outfall Identifier
001

Receiving Water
Pond Creek

Process Water commingled with Stormwater

Estimated Average Daily Flow (MGD)
7.8

Monitoring/Sampling Point Location
34.77361100000000, -87.63444400000000

Stormwater Outfalls (1 of 1)

003

Outfall Identifier
003

Receiving Water
Pond Creek

Unnamed Tributary

Stormwater only (no comingled process waste water excluding air conditioner condensate and fire testing waters)

Monitoring/Sampling Point Location
34.77027800000000, -87.45638900000000

Process Flow Schematic with Wastewater Treatment(s), If Applicable

For an example of a process flow diagram, please use the link below.
Figure 1: Example of Process Flow Schematic

Process Flow Schematic
Form 187 - Flow Diagram.pdf - 10/01/2025 10:07 AM
Comment

Anti-Degradation Evaluation

No

Additional Information

Please click below if this discharge no longer exists or is no longer required:

Does the discharge enter the named receiving water via an unnamed tributary?

Indicate if either of the following characteristics apply to this discharge:

Please click below if this discharge no longer exists or is no longer required:

Does the discharge enter the named receiving water via an unnamed tributary?

Indicate if either of the following characteristics apply to this discharge:

Is this a new or increased discharge that began after April 3, 1991?

10/1/2025 11:03:07 AM Page 7 of 11
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No

Indicate if automatic sampling equipment or continuous wastewater flow metering equipment is being operated at this
facility:

Current Yes/No
Continuous Wastewater Flow Metering Equipment Yes

Automatic Sampling Equipment Yes

Indicate if installation automatic sampling equipment or continuous wastewater flow metering equipment planned at
this facility:

Planned Yes/No
Continuous Wastewater Flow Metering Equipment No

Automatic Sampling Equipment No

Please describe the equipment below:
For outfall DSN001 the facility uses a refrigerated composite sampler and continuously recording pH, temperature, and flow meters.

Please attach the process schematic with sampling equipment locations.
Form 187 - Facility Map.pdf - 10/01/2025 10:13 AM
Comment

No

Yes

The applicant must provide a list of the following information for each biocide or chemical:

(1) Name and general composition of biocide or chemical (if composition is not provided on MSDS sheet)
(2) 48-hour or 96-hour LC50 data for organisms representative of the biota of the waterway into which the discharge will ultimately
reach. For freshwater, the fathead minnow (Pimephales promelas) and cladoceran (Ceriodaphnia dubia) are the test organisms.
For salt water, the mysid shrimp and the sheepshead minnow or inland silverside are the test organisms. Other acceptable aquatic
organisms may be allowed by the Department if sufficient information is provided. If the MSDS sheet does not provide data for the
organisms specified above, the facility must provide the data unless the Department grants approval for an alternate organism.
(3) Quantities to be used
(4) Frequencies of use
(5) Maximum proposed discharge concentrations
(6) EPA registration of number, if applicable and is not provided on the MSDS sheet.

List of Biocides
Please list biocides below:

See Attachment

Biocide/Corrosion Inhibitor Summary Sheet
Form 187 - Biocide and Corrosion Inhibitor Summary Sheet.pdf - 10/01/2025 09:38 AM
Comment

Safety Data Sheets (SDS)
Cortrol IS3000 SDS.pdf - 10/01/2025 09:43 AM
Solus AP24 SDS.pdf - 10/01/2025 09:43 AM
Steamate NA715 SDS.pdf - 10/01/2025 09:43 AM
Comment

Treatment

Do you share an outfall with another facility?

Are any process changes or expansions planned during the next three years that could alter wastewater volumes or
characteristics (Consider production processes as well as air or water pollution treatment processes that may affect the
discharge.)?

Do you use biocides, corrosion inhibitors, or chemical additives in your cooling or blowdown water?

10/1/2025 11:03:07 AM Page 8 of 11



Yes

Neutralization, pH correction

No

Facility Operational Characteristics

Continuous through the year

Comments:

Non-Discharged Wastes

No

No

EPA Application Forms

All Applicants must submit certain EPA permit application forms. More than one application form may be required. 

Form 1 - General Information Form required for all applications

Form 2C - Should be submitted for facilities with existing discharge(s) of process wastewater.

Form 2D - Should be submitted for facilities that have not yet commenced discharge(s) of process wastewater.

Form 2E - Should be submitted for facilities who discharge non-process wastewater, such as non-contact cooling water or boiler
blowdown. 

Form 2F - Should be submitted for all discharges of storm water associated with an industrial activity.
The EPA application forms are found on the Department�s website here.

EPA Form 1
Form 1 - Signed.pdf - 10/01/2025 10:41 AM
Comment

Additional EPA Forms (EPA Form 2C, 2D, 2E and/or 2F)
Form 2E - Signed.pdf - 10/01/2025 10:26 AM
Form 2C - Signed.pdf - 10/01/2025 10:32 AM
Application to Attach.pdf - 10/01/2025 10:34 AM
EPA Form 2F - Signed.pdf - 10/01/2025 10:44 AM
Comment

Other attachments (as needed)

Comment

Additional Attachments

Is any form of wastewater treatment (see list below) practiced at this facility?

Treatment devices or processes used or proposed for treating wastewater or sludge (check as many as appropriate).

Is any form of wastewater treatment (or changes to an existing wastewater treatment) planned for this facility within the
next three years?

Indicate whether the facility discharge is:

Are any waste liquids or sludges generated and not disposed of in the sanitary sewer system?

Does any outside firm remove any of the above checked wastes?

10/1/2025 11:03:07 AM Page 9 of 11
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Please attach any additional information as needed.

Comment

Application Preparer

Application Preparer
Prefix
Mr.
First Name
Johnathan

Last Name
Hall

Title
Project Manager
Organization Name
Jacobs - CH2MHill
Phone Type Number Extension
Business 205-326-8912
Email
johnathan.hall@jacobs.com

Address
One Perimeter Park South
Suite 315N
Birmingham, AL 35243
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Agreements and Signature(s)

SUBMISSION AGREEMENTS
I am the owner of the account used to perform the electronic submission and signature.
I have the authority to submit the data on behalf of the facility I am representing.
I agree that providing the account credentials to sign the submission document constitutes an electronic signature
equivalent to my written signature.
I have reviewed the electronic form being submitted in its entirety, and agree to the validity and accuracy of the information
contained within it to the best of my knowledge.

Signed
By David Mullins on 10/01/2025 at 10:56 AM
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Occidental Chemical Corporation
NPDES Permit AL0000213

ADEM Form 187, Attachment 1
Site Map

Location of Sampling 
Equipment







Occidental Chemical Corporation
NPDES Permit AL0000213

EPA Form 1, Attachment 1
Topographic Map









1

Pinson, Theo

From: Lindsey, Bryan <Bryan_Lindsey@oxychem.com>
Sent: Tuesday, May 26, 2026 10:27 AM
To: Pinson, Theo
Cc: Mullins, David W.; Hall, Johnathan
Subject: RE: [EXTERNAL] AL0000213 CWIS Clarification

Theo, 

OxyChem’s transition to only using the PDW intake for cooling water is complete and 
the piping to the Fleet Hollow intake has been disconnected.  The 3/8” mesh rotating 
screens have been replaced with a fixed ½” mesh fixed screen with a 65% open 
area.  The older pumps and motors have been replaced with new pumps (11.5 mgd 
capacity each) and motors with single-speed drives with a soft starter to protect the motor 
and pump shaft from sudden starts.  The fuses supplying power to the intake are sized to 
only provide enough power for one motor/pump to operate at a time.  The two additional 
pumps are present for continuity of operations in the event of an equipment failure or 
required maintenance.  Based on this configuration, the current design capacity for the 
intake is 11.5 mgd. 

As documented on page 5 of the report titled 316(b) Supporting Information: Cooling 
Water Intake Documentation for PDW Intake on Pickwick Reservoir, January 8, 2019, 
that was included with the NPDES permit application the historical design intake flow 
velocity was 0.23 feet per second [Note the document incorrectly indicates the units as 
cfs, but it should have been ft/sec].  This intake design flow velocity was based on a total 



2

intake capacity of 38.9 mgd and 3/8” mesh rotating screens.  The intake has historically 
met the through-screen design velocity requirements. 

With a new design intake flow rate of only 11.5 mgd and the new ½” mesh screens with a 
65% open area the updated design intake flow velocity is 0.20 ft/sec.  This is documented 
in Section 4.3 of the NPDES permit application supplemental information report. 
OxyChem is requesting compliance with the BTA standards for impingement mortality 
requirements listed at 40 CFR 125.94(c)(2) based on the through-screen design velocity 
being less than 0.5 ft/sec. 

Please let us know if you have any additional questions regarding the changes to the 
PDW intake. 

  

  

  

  

From: Pinson, Theo <tpinson@adem.alabama.gov>  
Sent: Friday, May 15, 2026 4:48 PM 
To: Lindsey, Bryan <bryan_lindsey@oxy.com> 
Cc: Mullins, David W. <David_W._Mullins@OXY.COM>; Hall, Johnathan <Johnathan.Hall@jacobs.com>; Jackson, Scott A <scott.jackson@adem.alabama.gov> 
Subject: [EXTERNAL] AL0000213 CWIS Clarification 
  

WARNING - This message is from an EXTERNAL SENDER - be CAUTIOUS, particularly with links and attachments. 

Hi Bryan, 
  
We are getting close to sending a proposed draft permit, but first I wanted to get some clarification regarding application information provided for the 
cooling water intake structure (CWIS).  The previous permit made a BTA determination for two separate CWIS (Fleet Hollow and Phosphate Development 
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Works (PDW)).   Based on the application, it is our understanding that you will no longer utilize Fleet Hollow and will only use PDW going forward with the 
transition having been expected to occur by late 2025 early 2026. 
  

 Will you confirm that the transition has been completed and that the Fleet Hollow intake is no longer utilized? 
  

The application details design changes to the PDW intake including replacement of the 3 intake pumps, upgrades to the electrical supply to the CWIS, 
and replacement of the 3/8’ mesh rotating screen with a 1/2” mesh screen.  These changes have either already been completed or were scheduled to be 
complete soon after the application was submitted. 
  

 Have the modifications already been completed and in operation?   
  

 Does the new screen also rotate like the previous one? 
  

The application states, “The replacement of the 3 pumps at the PDW intake will reduce the total intake capacity from 38.9 mgd to 34.5 mgd. However, 
the actual capacity of the PDW intake will only be 11.5 MGD because the electrical upgrades for the new pumps will only supply enough power to 
operate a single pump at a time.” 
  

 Will clarify that the CWIS is designed to only allow for one pump to be in operation at any given time and that 2 pumps are held in 
reserve.  (That by design it is not possible to operate more than 1 pump at any given time?)  Are the pumps variable speed drive and if so 
could 2 pumps operate at the same time under reduced capacity? 

  
 Will you clarify that the Permittee is requesting compliance with the impingement mortality option listed at 40 CFR 125.94(c)(2) - 0.5 Feet 

Per Second Through-Screen Design Velocity?  I am seeking to clarify that the facility is requesting BTA compliance utilizing design 
through screen velocity and not actual through screen velocity specified at 40 CFR 125.94(c)(3) which would require per the regulations, 
“…you must monitor the velocity at the screen at a minimum frequency of daily. In lieu of velocity monitoring at the screen face, you may 
calculate the through-screen velocity using water flow, water depth, and the screen open areas.”  Please provide some supporting 
justification that you are seeking compliance with maximum design through screen velocity and not actual measured through screen 
velocity. 

  
Please let me know if we need to discuss and hope you have a great weekend. 
  
Thank you, 
  
Theo 
  
  
Theo Pinson 
Industrial Section 
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Water Division 
Alabama Department of Environmental Management 
(334) 274 – 4202 
  
  
Alabama Environmental Permitting and Compliance System (AEPACS) 
If you need assistance with your AEPACS account, please contact the AEPACS Help Desk at ademwebportal@adem.alabama.gov 
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Occidental Chemical Corporation
NPDES Permit AL0000213

EPA Form 1, Attachment 1
Topographic Map













Hall, Johnathan
Text Box
* Additional toxicity test results available.  OxyChem conducts toxicity testing at outfall DSN001 as required by the current NPDES permit.



















µg/L < 5.00 1
lbs/day < 0.365 1
µg/L < 10.0 1

lbs/day < 0.729 1
µg/L < 5.00 1

lbs/day < 0.365 1
µg/L < 5.00 1

lbs/day < 0.365              1
µg/L < 5.00 1

lbs/day < 0.365 1
µg/L < 5.00 1

lbs/day < 0.365 1

µg/L < 2.00 1
lbs/day < 0.146 1
µg/L < 2.00 1

lbs/day < 0.146 1
µg/L < 2.00 1

lbs/day < 0.146 1
µg/L < 10.0 1

lbs/day < 0.729 1
µg/L < 2.00 1

lbs/day < 0.146 1
µg/L < 2.00 1

lbs/day < 0.146 1







































Occidental Chemical Corporation
NPDES Permit No. AL0000213

EPA Form 2C, Attachment 1
Water Use Diagram

Losses to Product
~1.0 mgd

Process
Wastewater

Boiler
Blowdown

0.18 mgd

   ~ 0.02 mgd

7.8 mgd

City Potable Water
Supply

Sanitary Water
Use

On-Site Septic
System

 Stormwater

Fleet Hollow
Riverwater

Intake
Fire Water

           1.17 mgd

0.03 mgd

6.42 mgd

Pot. Carb.
Manufacturing

Processes
PDW

Riverwater
Intake

Water
Softeners

Boiler

DSN001

DSN003

Non-
Contact
Cooling

WW Treatment Tank
(pH Adjustment)

Car Wash
Cooling
Tower

DSN006

Stormwater

Water Collection
Tank

Stormwater



* Sample results in Section 4.2 are from a sample of the Tennessee 
River intake water on July 23, 2025.  Flow is estimated.









Hall, Johnathan
Text Box
* DSN001 drainage includes 26 acres at the plant site and the remaining area consists of the former cooling pond and surrounding areas.

























Hall, Johnathan
Text Box
* OxyChem began monitoring rainfall for a qualified storm event for sampling in June 2025.  At the time of permit application submittal OxyChem has been unable to collect a sample of a a discharge from outfall DSN003 from a qualifying storm event.  OxyChem will continue to attempt to collect a sample from outfall DSN003 from a qualifying storm event and submit the sample results when available.
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Pinson, Theo

From: John  Simmons <jsimmons@see-env.com>
Sent: Wednesday, September 2, 2026 4:18 PM
To: Pinson, Theo
Cc: Lindsey, Bryan
Subject: Form 2F for DSN003
Attachments: OxyChem_Muscle_Shoals_EPA_Form_2F_DSN003.pdf; Occidental Chemical - Permit Renewal 2025 - Form 2F Table A (003).PDF; 

Occidental Chemical - Permit Renewal 2025 - Form 2F Table B (003).PDF; Occidental Chemical - Permit Renewal 2025 - DSN003 
CN.pdf; Topographic Map.pdf

Theo, 
Bryan said you had asked about the Form 2F for DSN003.  I’m not sure why you didn’t receive the form.  We did not do the application, but we did do the 
sample collection and I did have access to the completed Form.  It is attached along with the associated laboratory data.  Bryan also said you had 
questions about DSN003 going to a UT of Pond Creek rather than directly to Pond Creek.  It does go to a UT of Pond Creek.  As shown in the attached 
Topo Map, the stream originates about 2 miles northeast of the site and flows around the cooling ponds to the north.  DSN003 flows into it east of the 
cooling ponds. 
 
Please feel free to give me a call to discuss if you have any additional questions. 
 
 
 
John E. Simmons, P.E. 

 
1222 Helton Dr 
Florence, AL 35630 
(256) 443-8319 
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EPA Identification Number NPDES Permit Number Facility Name Outfall Number OMB No. 2040-0004 
Expires 07/31/2026 

TABLE A. CONVENTIONAL AND NON CONVENTIONAL PARAMETERS (40 CFR 122.26(C)(1)(I)(E)(3))1 

You must provide the results of at least one analysis for every pollutant in this table. Complete one table for each outfall. See instructions for additional details and requirements. 

Pollutant or Parameter 

Maximum Daily Discharge 
(specify units) 

Average Daily Discharge 
(specify units) Number of Storm 

Events Sampled 

Source of 
Information 

(new source/new 
dischargers only; use 
codes in instructions) 

Grab Sample Taken 
During First 
30 Minutes 

Flow-Weighted 
Composite 

Grab Sample Taken 
During First 
30 Minutes 

Flow-Weighted 
Composite 

1. Oil and grease 

2. Biochemical oxygen demand (BOD5) 

3. Chemical oxygen demand (COD) 

4. Total suspended solids (TSS) 

5. Total phosphorus 

6. Total Kjeldahl nitrogen (TKN) 

7. Total nitrogen (as N) 

8. 
pH (minimum) 

pH (maximum) 
1 Sampling shall be conducted according to sufficiently sensitive test procedures (i.e., methods) approved under 40 CFR 136 for the analysis of pollutants or pollutant parameters or 
required under 40 CFR Chapter I, Subchapter N or O. See instructions and 40 CFR 122.21(e)(3). 

EPA Form 3510-2F Page 7 
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EPA Identification Number NPDES Permit Number Facility Name Outfall Number OMB No. 2040-0004 
Expires 07/31/2026 

TABLE B. CERTAIN CONVENTIONAL AND NON CONVENTIONAL POLLUTANTS (40 CFR 122.26(C)(1)(I)(E)(4) AND 40 CFR 122.21(G)(7)(VI)(A))1 

List each pollutant that is limited in an effluent limitation guideline (ELG) that the facility is subject to or any pollutant listed in the facility’s NPDES permit for its process wastewater (if the 
facility is operating under an existing NPDES permit). Complete one table for each outfall. See the instructions for additional details and requirements. 

Pollutant and CAS Number 
(if available) 

Maximum Daily Discharge 
(specify units) 

Average Daily Discharge 
(specify units) Number of Storm 

Events Sampled 

Source of 
Information 

(new source/new 
dischargers only; use 
codes in instructions) 

Grab Sample Taken 
During First 
30 Minutes 

Flow-Weighted 
Composite 

Grab Sample Taken 
During First 
30 Minutes 

Flow-Weighted 
Composite 

1 Sampling shall be conducted according to sufficiently sensitive test procedures (i.e., methods) approved under 40 CFR 136 for the analysis of pollutants or pollutant parameters or 
required under 40 CFR Chapter I, Subchapter N or O. See instructions and 40 CFR 122.21(e)(3). 

EPA Form 3510-2F Page 9 
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EPA Identification Number NPDES Permit Number Facility Name Outfall Number OMB No. 2040-0004 
Expires 07/31/2026 

TABLE C. TOXIC POLLUTANTS, CERTAIN HAZARDOUS SUBSTANCES, AND ASBESTOS (40 CFR 122.26(C)(1)(I)(E)(4) AND 40 CFR 122.21(G)(7)(VI)(B) AND (VII))1 

List each pollutant shown in Exhibits 2F–2, 2F–3, and 2F–4 that you know or have reason to believe is present. Complete one table for each outfall. See the instructions for additional 
details and requirements. 

Pollutant and CAS Number 
(if available) 

Maximum Daily Discharge 
(specify units) 

Average Daily Discharge 
(specify units) Number of Storm 

Events Sampled 

Source of 
Information 

(new source/new 
dischargers only; use 
codes in instructions) 

Grab Sample Taken 
During First 
30 Minutes 

Flow-Weighted 
Composite 

Grab Sample Taken 
During First 
30 Minutes 

Flow-Weighted 
Composite 

1 Sampling shall be conducted according to sufficiently sensitive test procedures (i.e., methods) approved under 40 CFR 136 for the analysis of pollutants or pollutant parameters or 
required under 40 CFR Chapter I, Subchapter N or O. See instructions and 40 CFR 122.21(e)(3). 

EPA Form 3510-2F Page 11 
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EPA Identification Number NPDES Permit Number Facility name  Outfall Number OMB No. 2040-0004 
Expires 07/31/2026 

TABLE D. STORM EVENT INFORMATION (40 CFR 122.26(C)(1)(I)(E)(6)) 

Provide data for the storm event(s) that resulted in the maximum daily discharges for the flow-weighted composite sample. 
Number of Hours Between Total Rainfall During Maximum Flow Rate Beginning of Storm Measured and Duration of Storm Event Total Flow from Rain Event Date of Storm Event Storm Event During Rain Event (in hours) (in gallons or specify units) End of Previous Measurable Rain (in inches) (in gpm or specify units) Event 

Provide a description of the method of flow measurement or estimate. 

EPA Form 3510-2F Page 13 



December 26, 2025

Florence, AL 35630

1222 Helton Dr

Eric Curtis

We appreciate the opportunity to provide our services to you on this project .  Please find attached the data for the sample(s) listed 

below:

Southern Environmental Engineering

[TOC_1]Cover 

Letter[TOC]

Sample DescriptionLab ID Date Collected Date Submitted

FF02987-01 12/19/202512/18/2025DSN003

Taylor McDonald

Southern Environmental Testing is accredited to ISO/IEC 17025:2017 by the ANSI National Accreditation Board (ANAB) and certified 

by the Alabama Department of Environmental Management (ADEM) for specific tests. Our quality system meets the relevant quality 

system requirements of ISO 9001:2015. Not all tests performed by Southern Environmental Testing are covered by accreditation and 

certification. Tests within our ANAB scope of accreditation are indicated by a plus symbol (+) in the Test Result section of this report . 

Tests not included in our accreditation and certification are performed in accordance with Southern Environmental Testing standard 

operating procedures and our quality control program using, where applicable, US EPA approved methodology.

This cover page and the attached chain-of-custody records are integral parts of your report. Southern Environmental Testing considers 

this report your official record. This information shall remain in Southern Environmental Testing�s active database for a period of one 

(1) calendar year before archiving. Any replacement of this information after archiving may result in an administrative fee to cover the 

cost of retrieval.

If you have any questions or would like more information regarding these analyses, please call us at 256-280-2567.

Reviewed by:

                                                        

Assistant Project Manager

Page 1 of 4



1222 Helton Dr

Florence, AL  35630

Eric Curtis

REPORT TO Southern Environmental Testing maintains ANAB accreditation to ISO/IEC 17025:2017 for testing 

(certificate AT-3114, AT-3114.01); Enersolv's certificate, AT-2597. Tests within the scope of 

accreditation and/or certification are denoted by a plus symbol (+).

This report may contain information that is confidential and proprietary. The information is intended for 

the addressee only and may not be copied or disseminated, except in full, without the written consent 

of Southern Environmental Testing.

The contents of this report apply to the sample(s) analyzed in accordance with the chain of custody 

document. Results are only representative of the sample(s) received and information supplied by the 

client may affect the validity of results.

Disclaimer: Information provided by the customer can affect the validity of results.

SAMPLE RESULTS REPORT Report Date/Time: 12/26/2025 09:07

Southern Environmental Engineering

                             Analyte Name
Regulatory

Limit
QualiferResult Units

Sample Point: DSN003 Collected: Sample ID: FF02987-01 Submitted:12/18/2025 12/19/2025

Inorganics 

+ Available Cyanide mg/l  <0.00200

[TOC_1]Sample Results[TOC]

Page 2 of 4
Page 2 of 4



1222 Helton Dr

Florence, AL  35630

Eric Curtis

REPORT TO Southern Environmental Testing maintains ANAB accreditation to ISO/IEC 17025:2017 for testing 

(certificate AT-3114, AT-3114.01); Enersolv's certificate, AT-2597. Tests within the scope of 

accreditation and/or certification are denoted by a plus symbol (+).

This report may contain information that is confidential and proprietary. The information is intended for 

the addressee only and may not be copied or disseminated, except in full, without the written consent 

of Southern Environmental Testing.

The contents of this report apply to the sample(s) analyzed in accordance with the chain of custody 

document. Results are only representative of the sample(s) received and information supplied by the 

client may affect the validity of results.

Disclaimer: Information provided by the customer can affect the validity of results.

SAMPLE RESULTS REPORT Report Date/Time: 12/26/2025 09:07

Southern Environmental Engineering

Data Qualifiers

All calculations are performed prior to rounding per EPA and Standard Methods requirements. Calibration data for field analyses 

conducted by SET or ENERSOLV personnel are available upon request.

< Less than reporting limit

[TOC_1]Qualifiers and 

Definitions[TOC]

Analysis Information

Lab Number Analysis
Referenced 

Method

Analysis

Start Date/TimeAnalyst

Analysis

End Date/Time

(BOD, CBOD, Coliforms)

SET     

Facility

Collection 

Date/Time

FF02987-01 OIA-1677-09 SH 12/24/2025  10:51Decatur 12/18/2025 19:00Available Cyanide

Page 3 of 4
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Laboratory's liability in any claim relating to analyses performed shall be limited to, at laboratory's option, repeating the 
analysis in question at laboratory's expense, or the refund of the charges paid for performance of said analysis. 
 

 

 
 
12/31/2025 
 
Southern Environmental Engineering 
Mr. Eric Curtis 
1222 Helton Drive 
Florence, AL, 35630 
 
Ref: Analytical Testing 

Lab Report Number: 25-354-0033 
Client Project Description: Occidental Chemical 
Permit Renewal 2F Table A 
Muscle Shoals, AL 

 
Dear Mr. Eric Curtis: 
Waypoint Analytical, LLC. received sample(s) on 12/20/2025 for the analyses presented in the following report. 
 
The above referenced project has been analyzed per your instructions.  The analyses were performed in 
accordance with the applicable analytical method. Where the laboratory was not responsible for the sampling 
stage (refer to the chain of custody) results apply to the sample as received. 
 
The analytical data has been validated using standard quality control measures performed as required by the 
analytical method.  Quality Assurance, method validations, instrumentation maintenance and calibration for all 
parameters (NELAP and non-NELAP) were performed in accordance with guidelines established by the USEPA 
(including 40 CFR 136 Method Update Rule May 2021) and NELAC. A full list of certifications is available upon 
request. 
 
Certain parameters (chlorine, pH, dissolved oxygen, sulfite...) are required to be analyzed within 15 minutes of 
sampling. Usually, but not always, any field parameter analyzed at the laboratory is outside of this holding time. 
Refer to sample analysis time for confirmation of holding time compliance. 
 
The results are shown on the attached Report of Analysis(s). Results for solid matrices are reported on an as-
received basis unless otherwise indicated. This report shall not be reproduced except in full and relates only to 
the samples included in this report. 
 
Please do not hesitate to contact me or client services if you have any questions or need additional information. 
 
 
Sincerely, 

 
Andrea R Brownfield 
Project manager 

Page 1 of 17



Certification Summary

Laboratory ID: WP MTN: Waypoint Analytical, LLC. (Memphis), Memphis, TN

State Program Lab ID Expiration Date

11/14/202640750State ProgramAlabama

02/06/202688-00650State ProgramArkansas

06/30/20262904State ProgramCalifornia

06/30/2026E871157State Program - NELAPFlorida

08/11/2028C044State ProgramGeorgia

06/30/202504015State ProgramGeorgia

10/31/2026200078State Program - NELAPIllinois

12/31/2025KY90047State ProgramKentucky

06/30/202680215State ProgramKentucky

12/31/2025KY90047State ProgramKentucky

12/31/2025LA037State Program - NELAPLouisiana

06/30/202604015State Program - NELAPLouisiana

11/14/2025MSState ProgramMississippi

07/31/202647701State ProgramNorth Carolina

12/31/2025415State ProgramNorth Carolina

12/31/20259311State Program - NELAPOklahoma

05/31/202668-03195State Program - NELAPPennsylvania

06/30/202684002State ProgramSouth Carolina

08/11/202802027State ProgramTennessee

09/30/2026T104704180State Program - NELAPTexas

06/30/202600106State ProgramVirginia

09/30/2026460181State Program - NELAPVirginia

Page 1 of 1 00001/25-354-0033

Page 2 of 17



Report Number:

Sample Summary Table

Client Project Description:

25-354-0033

Occidental Chemical
Permit Renewal 2F Table A
Muscle Shoals, AL

Lab No Client Sample ID Matrix Date Collected Date Received

12/18/2025 19:00Aqueous 82558 DSN003 - Grab 12/20/2025

12/18/2025 21:00Aqueous 82559 DSN003 - Comp 12/20/2025

Page 3 of 17



 

 
            
Client: Southern Environmental Engineering     CASE NARRATIVE 
Project: Occidental Chemical 
Lab Report Number: 25-354-0033 
Date: 12/31/2025 
            
 
Oil and Grease Method 1664B 
Analyte: Oil and Grease 
QC Batch No: L858012 
Low recovery was found for the matrix spike.  All other quality control is within acceptable limits.  Sample 
interference is suspected. 
 
Total Phosphorus Method 365.4 
Sample  82558 (DSN003 - Grab) 
Analyte: Phosphorus 
QC Batch No: L858813/L858588 
The weight/volume extracted was reduced during the extraction procedure due to the nature of the sample.  
Reporting limits are factored for the sample size reduction. 
 
Block Digestion and FIA Method 4500NORGD-2021 
Analyte: Total Kjeldahl Nitrogen 
QC Batch No: L858814/L858588 
Relative percent difference (RPD) for the duplicate analysis was outside of the allowable quality control limits.  
The sample and duplicate results are less than two times the reporting limit.  At this level, RPD is not applicable.  
The data is considered to be acceptable. 
 
Biochemical Oxygen Demand (BOD) Method 5210B-2016 
Analyte: BOD (5-day) 
QC Batch No: L858069 
The BOD glucose-glutamic acid (GGA) check standard did not meet the criteria established by the reference 
method.  The acceptance range provided in the reference method is 167.5 - 228.5 mg/L.  The GGA result 
obtained for this analytical batch was 145 mg/L.  
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REPORT OF ANALYSISReport Number :

Project  

Information :

AL 35630

25-354-0033

23184

Southern Environmental Engineering

1222 Helton Drive

Mr. Eric Curtis

Florence Muscle Shoals, AL

Andrea R. Brownfield

Project manager

Permit Renewal 2F Table A Received : 12/20/2025

Occidental Chemical

Report Date : 12/31/2025

Sample ID :

Lab No :

Sampled:DSN003 - Grab

 82558 Matrix:

12/18/2025 19:00

Aqueous

Test Results Units MQL By Analytical
Method

Date / Time
Analyzed

DF

<5 g mg/L 5Biochemical Oxygen Demand (5-day) 1 12/20/25 12:57 5210B-2016CWJ

50.4 mg/L 15.0COD (Chemical Oxygen Demand) 1 12/23/25 12:00 5220D-2011LLD

72.5 mg/L 12.6Total Suspended Solids 1 12/24/25 12:20 2540D-2020ADT

<0.100 mg/L 0.100Nitrate+Nitrite-N 1 12/24/25 09:51 4500NO3F-2019LJT

<1.5 mg/L 1.5HEM: Oil and Grease 1 12/24/25 08:03 1664BVFP

<1.00 mg/L 1.00Phosphorus 1 12/31/25 14:52 365.4KAC

2.72 mg/L 1.00Total Kjeldahl Nitrogen 1 12/31/25 14:45 4500NORGD-2021KAC

2.72 mg/L 0.100Total Nitrogen 1 12/24/25 09:51 CALCULATION

Qualifiers/
Definitions

GGA Outside QC LimitsgDilution FactorDF

Method Quantitation LimitMQL

Page 5 of 17
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REPORT OF ANALYSISReport Number :

Project  

Information :

AL 35630

25-354-0033

23184

Southern Environmental Engineering

1222 Helton Drive

Mr. Eric Curtis

Florence Muscle Shoals, AL

Andrea R. Brownfield

Project manager

Permit Renewal 2F Table A Received : 12/20/2025

Occidental Chemical

Report Date : 12/31/2025

Sample ID :

Lab No :

Sampled:DSN003 - Comp

 82559 Matrix:

12/18/2025 21:00

Aqueous

Test Results Units MQL By Analytical
Method

Date / Time
Analyzed

DF

<5 g mg/L 5Biochemical Oxygen Demand (5-day) 1 12/20/25 12:57 5210B-2016CWJ

116 mg/L 15.0COD (Chemical Oxygen Demand) 1 12/23/25 08:10 5220D-2011LLD

20.2 mg/L 5.0Total Suspended Solids 1 12/24/25 10:53 2540D-2020SDS

<0.100 mg/L 0.100Nitrate+Nitrite-N 1 12/24/25 09:51 4500NO3F-2019LJT

<0.500 mg/L 0.500Phosphorus 1 12/31/25 14:53 365.4KAC

0.763 mg/L 0.500Total Kjeldahl Nitrogen 1 12/31/25 14:46 4500NORGD-2021KAC

0.763 mg/L 0.100Total Nitrogen 1 12/24/25 09:51 CALCULATION

Qualifiers/
Definitions

GGA Outside QC LimitsgDilution FactorDF

Method Quantitation LimitMQL
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Quality Control Data

25-354-0033Report No:

Project Description:

Client ID: Southern Environmental Engineering

Occidental Chemical

Oil and Grease

1664B

L858012QC Analytical Batch:

Analysis Method:

Analysis Description:

Associated Lab Samples:  82558

LRB                               Matrix: AQULab Reagent Blank

Parameter Units
Blank
Result

MQL Analyzed

HEM: Oil and Grease 12/24/25 08:031.4< 1.4mg/L

OPROngoing Precision and Recovery

Parameter Units
Spike
Conc.

OPR
Result

%
Recovery

Analyzed %Rec
Limits

Qualifiers

HEM: Oil and Grease 78-11412/24/25 08:0390.035.940.0mg/L

Q 97610-MSMatrix Spike

Parameter
Max
RPDUnits Result

MS Spike
Conc.

MSD
Spike
Conc.

MS Result MSD
Result

MS
%Rec

%Rec
Limits

HEM: Oil and Grease 78-114139*60.143.2< 1.5mg/L

Page 1 of 9Date: 12/31/2025 03:49 PM
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Quality Control Data

25-354-0033Report No:

Project Description:

Client ID: Southern Environmental Engineering

Occidental Chemical

Total Suspended Solids

2540D-2020

L858045QC Analytical Batch:

Analysis Method:

Analysis Description:

Associated Lab Samples:  82558

LRB                               Matrix: AQULab Reagent Blank

Parameter Units
Blank
Result

MQL Analyzed

Total Suspended Solids 12/24/25 12:202.5< 2.5mg/L

LCSLaboratory Control Sample

Parameter Units
Spike
Conc.

LCS
Result

LCS %Rec % Rec
Limits

Total Suspended Solids 90-110104104100mg/L

L 82197-DUPDuplicate

Parameter Units
Result DUP

Result
RPD Max RPD Analyzed

Total Suspended Solids 12/24/25 12:2010.01.821802140mg/L

Page 2 of 9Date: 12/31/2025 03:49 PM
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Quality Control Data

25-354-0033Report No:

Project Description:

Client ID: Southern Environmental Engineering

Occidental Chemical

Total Suspended Solids

2540D-2020

L858096QC Analytical Batch:

Analysis Method:

Analysis Description:

Associated Lab Samples:  82559

LRB                               Matrix: AQULab Reagent Blank

Parameter Units
Blank
Result

MQL Analyzed

Total Suspended Solids 12/24/25 10:532.5< 2.5mg/L

LCSLaboratory Control Sample

Parameter Units
Spike
Conc.

LCS
Result

LCS %Rec % Rec
Limits

Total Suspended Solids 90-11092.092.0100mg/L

L 82746-DUPDuplicate

Parameter Units
Result DUP

Result
RPD Max RPD Analyzed

Total Suspended Solids 12/24/25 10:5310.027.8*266201mg/L

Page 3 of 9* QC Fail Date: 12/31/2025 03:49 PM
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Quality Control Data

25-354-0033Report No:

Project Description:

Client ID: Southern Environmental Engineering

Occidental Chemical

QC Prep Batch Method:

Total Phosphorus

365.4

L858813,L858814QC Analytical Batch(es):

Analysis Method:

Analysis Description:

TKN/TKP Digestion

QC Prep: L858588

Associated Lab Samples:  82558,  82559

LRB-L858588                               Matrix: AQULab Reagent Blank

Parameter Units
Blank
Result

MQL Analyzed

Phosphorus 12/31/25 14:400.500< 0.500mg/L

LCS-L858588Laboratory Control Sample

Parameter Units
Spike
Conc.

LCS
Result

LCS %Rec % Rec
Limits

Phosphorus 80-1201052.092.00mg/L

L 82800-DUP-L858588Duplicate

Parameter Units
Result DUP

Result
RPD Max RPD Analyzed

Phosphorus 12/31/25 14:4420.00.42.132.12mg/L

L 82800-MS-L858588Matrix Spike

Parameter
Max
RPDUnits Result

MS Spike
Conc.

MSD
Spike
Conc.

MS Result MSD
Result

MS
%Rec

%Rec
Limits

Phosphorus 70-13094.04.002.002.12mg/L

Page 4 of 9Date: 12/31/2025 03:49 PM
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Quality Control Data

25-354-0033Report No:

Project Description:

Client ID: Southern Environmental Engineering

Occidental Chemical

QC Prep Batch Method:

Nitrate + Nitrite Nitrogen

4500NO3F-2019

L857893QC Analytical Batch(es):

Analysis Method:

Analysis Description:

SM-4500-NO3F (PREP)

QC Prep: L857799

Associated Lab Samples:  82558,  82559

LRB-L857799                               Matrix: AQULab Reagent Blank

Parameter Units
Blank
Result

MQL Analyzed

Nitrate+Nitrite-N 12/24/25 09:450.100< 0.100mg/L

LCS-L857799Laboratory Control Sample

Parameter Units
Spike
Conc.

LCS
Result

LCS %Rec % Rec
Limits

Nitrate+Nitrite-N 90-11092.04.595.00mg/L

L 82542-MS-L857799     L 82542-MSD-L857799Matrix Spike & Matrix Spike Duplicate

Parameter
Max
RPDUnits Result

MS Spike
Conc.

MSD
Spike
Conc.

MS Result MSD
Result

MS
%Rec

MSD
%Rec

%Rec
Limits RPD

Nitrate+Nitrite-N 20.070-13095.095.04.584.564.174.170.611mg/L 0.4

Page 5 of 9Date: 12/31/2025 03:49 PM
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Quality Control Data

25-354-0033Report No:

Project Description:

Client ID: Southern Environmental Engineering

Occidental Chemical

QC Prep Batch Method:

Block Digestion and FIA

4500NORGD-2021

L858813,L858814QC Analytical Batch(es):

Analysis Method:

Analysis Description:

TKN/TKP Digestion

QC Prep: L858588

Associated Lab Samples:  82558,  82559

LRB-L858588                               Matrix: AQULab Reagent Blank

Parameter Units
Blank
Result

MQL Analyzed

Total Kjeldahl Nitrogen 12/31/25 14:380.500< 0.500mg/L

LCS-L858588Laboratory Control Sample

Parameter Units
Spike
Conc.

LCS
Result

LCS %Rec % Rec
Limits

Total Kjeldahl Nitrogen 90-11093.09.2910.0mg/L

L 82800-DUP-L858588Duplicate

Parameter Units
Result DUP

Result
RPD Max RPD Analyzed

Total Kjeldahl Nitrogen 12/31/25 14:4120.021.2*0.9020.729mg/L

L 82800-MS-L858588Matrix Spike

Parameter
Max
RPDUnits Result

MS Spike
Conc.

MSD
Spike
Conc.

MS Result MSD
Result

MS
%Rec

%Rec
Limits

Total Kjeldahl Nitrogen 70-13097.010.410.00.729mg/L

Page 6 of 9* QC Fail Date: 12/31/2025 03:49 PM
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Quality Control Data

25-354-0033Report No:

Project Description:

Client ID: Southern Environmental Engineering

Occidental Chemical

Biochemical Oxygen Demand (BOD)

5210B-2016

L858069QC Analytical Batch:

Analysis Method:

Analysis Description:

GGAGlucose-Glutamic Acid

Parameter Units
Result Range Analyzed

Biochemical Oxygen Demand (5-day) 12/20/25 12:57167.5-228.5145*mg/L

L 82547-DUPDuplicate

Parameter Units
Result DUP

Result
RPD Max RPD Analyzed

Biochemical Oxygen Demand (5-day) 12/20/25 12:57301.525302570mg/L

Page 7 of 9* QC Fail Date: 12/31/2025 03:49 PM
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Quality Control Data

25-354-0033Report No:

Project Description:

Client ID: Southern Environmental Engineering

Occidental Chemical

Chemical Oxygen Demand (COD)

5220D-2011

L857888QC Analytical Batch:

Analysis Method:

Analysis Description:

Associated Lab Samples:  82559

LRB2                               Matrix: AQULab Reagent Blank 2

Parameter Units
Blank
Result

MQL Analyzed

COD (Chemical Oxygen Demand) 12/23/25 08:1015.0< 15.0mg/L

LCSLaboratory Control Sample

Parameter Units
Spike
Conc.

LCS
Result

LCS %Rec % Rec
Limits

COD (Chemical Oxygen Demand) 95-10510477.975.0mg/L

L 82180-DUPDuplicate

Parameter Units
Result DUP

Result
RPD Max RPD Analyzed

COD (Chemical Oxygen Demand) 12/23/25 08:1010.03.431.132.2mg/L

L 82180-MSMatrix Spike

Parameter
Max
RPDUnits Result

MS Spike
Conc.

MSD
Spike
Conc.

MS Result MSD
Result

MS
%Rec

%Rec
Limits

COD (Chemical Oxygen Demand) 70-13011011978.932.2mg/L

Page 8 of 9Date: 12/31/2025 03:49 PM
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Quality Control Data

25-354-0033Report No:

Project Description:

Client ID: Southern Environmental Engineering

Occidental Chemical

Chemical Oxygen Demand (COD)

5220D-2011

L857944QC Analytical Batch:

Analysis Method:

Analysis Description:

Associated Lab Samples:  82558

LRB2                               Matrix: AQULab Reagent Blank 2

Parameter Units
Blank
Result

MQL Analyzed

COD (Chemical Oxygen Demand) 12/23/25 12:0015.0< 15.0mg/L

LCSLaboratory Control Sample

Parameter Units
Spike
Conc.

LCS
Result

LCS %Rec % Rec
Limits

COD (Chemical Oxygen Demand) 95-10510477.975.0mg/L

L 82604-DUPDuplicate

Parameter Units
Result DUP

Result
RPD Max RPD Analyzed

COD (Chemical Oxygen Demand) 12/23/25 12:0010.00.0<15.0< 15.0mg/L

L 82604-MSMatrix Spike

Parameter
Max
RPDUnits Result

MS Spike
Conc.

MSD
Spike
Conc.

MS Result MSD
Result

MS
%Rec

%Rec
Limits

COD (Chemical Oxygen Demand) 70-13010986.278.9< 15.7mg/L

Page 9 of 9Date: 12/31/2025 03:49 PM
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Fed Ex

UPS

US Postal

Client

Lab

Courier

Other :

Shipment Receipt Form

Customer Number:

Customer Name:

Report Number: 25-354-0033

Southern Environmental Engineering

23184

Shipping Method

Shipping container/cooler uncompromised?

Thermometer ID: T245

Chain of Custody (COC) present? Yes No

Yes No Not Present

Yes No Not Present

Yes No

COC agrees with sample label(s)? Yes No

COC properly completed

Samples in proper containers?

Sample containers intact?

Sufficient sample volume for indicated test(s)?

All samples received within holding time?

Cooler temperature in compliance?

Yes No

Yes No

Yes No

Yes No

Yes No Not Present

Yes NoCooler/Samples arrived at the laboratory on ice. 
Samples were considered acceptable as cooling 
process had begun.

Water - Sample containers properly preserved

Custody seals intact on shipping container/cooler?

Custody seals intact on sample bottles?

Number of coolers/boxes received

Yes No

1

Signature: Mallory Earle Date & Time: 12/20/2025 16:13:51

Water - Sulfuric containers verified pH <2

Comments:

Yes No

Yes No N/A

Yes No N/ASoil VOA method 5035 – compliance criteria met

Yes No N/A

Trip Blanks received with VOAs

Low concentration EnCore samplers (48 hr)

High concentration pre-weighed (methanol -14 d) Low conc pre-weighed vials (Sod Bis -14 d)

High concentration container (48 hr)

Special precautions or instructions included?

Water - VOA vials free of headspace

Yes No N/A

Yes No N/A

Page 16 of 17
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Laboratory's liability in any claim relating to analyses performed shall be limited to, at laboratory's option, repeating the 
analysis in question at laboratory's expense, or the refund of the charges paid for performance of said analysis. 
 

 

 
 
1/7/2026 
 
Southern Environmental Engineering 
Mr. Eric Curtis 
1222 Helton Drive 
Florence, AL, 35630 
 
Ref: Analytical Testing 

Lab Report Number: 25-354-0023 
Client Project Description: Occidental Chemical 
Permit Renewal 2F Table B 
Muscle Shoals, AL 

 
Dear Mr. Eric Curtis: 
Waypoint Analytical, LLC. received sample(s) on 12/20/2025 for the analyses presented in the following report. 
 
The above referenced project has been analyzed per your instructions.  The analyses were performed in 
accordance with the applicable analytical method. Where the laboratory was not responsible for the sampling 
stage (refer to the chain of custody) results apply to the sample as received. 
 
The analytical data has been validated using standard quality control measures performed as required by the 
analytical method.  Quality Assurance, method validations, instrumentation maintenance and calibration for all 
parameters (NELAP and non-NELAP) were performed in accordance with guidelines established by the USEPA 
(including 40 CFR 136 Method Update Rule May 2021) and NELAC. A full list of certifications is available upon 
request. 
 
Certain parameters (chlorine, pH, dissolved oxygen, sulfite...) are required to be analyzed within 15 minutes of 
sampling. Usually, but not always, any field parameter analyzed at the laboratory is outside of this holding time. 
Refer to sample analysis time for confirmation of holding time compliance. 
 
The results are shown on the attached Report of Analysis(s). Results for solid matrices are reported on an as-
received basis unless otherwise indicated. This report shall not be reproduced except in full and relates only to 
the samples included in this report. 
 
Please do not hesitate to contact me or client services if you have any questions or need additional information. 
 
 
Sincerely, 

 
Andrea R Brownfield 
Project manager 

Page 1 of 12



Certification Summary

Laboratory ID: WP MTN: Waypoint Analytical, LLC. (Memphis), Memphis, TN

State Program Lab ID Expiration Date

11/14/202640750State ProgramAlabama

02/06/202688-00650State ProgramArkansas

06/30/20262904State ProgramCalifornia

06/30/2026E871157State Program - NELAPFlorida

08/11/2028C044State ProgramGeorgia

06/30/202504015State ProgramGeorgia

10/31/2026200078State Program - NELAPIllinois

12/31/2025KY90047State ProgramKentucky

06/30/202680215State ProgramKentucky

12/31/2026KY90047State ProgramKentucky

12/31/2026LA037State Program - NELAPLouisiana

06/30/202604015State Program - NELAPLouisiana

11/14/2025MSState ProgramMississippi

07/31/202647701State ProgramNorth Carolina

12/31/2026415State ProgramNorth Carolina

12/31/20259311State Program - NELAPOklahoma

05/31/202668-03195State Program - NELAPPennsylvania

06/30/202684002State ProgramSouth Carolina

08/11/202802027State ProgramTennessee

09/30/2026T104704180State Program - NELAPTexas

06/30/202600106State ProgramVirginia

09/30/2026460181State Program - NELAPVirginia

Laboratory ID: WP RMS: Waypoint Analytical Mississippi, Inc., Ridgeland, MS

State Program Lab ID Expiration Date

02/01/202688-1409State ProgramArkansas

12/31/2025KY98013State ProgramKentucky

06/30/202604023State Program - NELAPLouisiana

Page 1 of 1 00001/25-354-0023
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Report Number:

Sample Summary Table

Client Project Description:

25-354-0023

Occidental Chemical
Permit Renewal 2F Table B
Muscle Shoals, AL

Lab No Client Sample ID Matrix Date Collected Date Received Method Lab ID

12/18/2025Aqueous 82544 DSN003 - Grab 12/20/2025

12/18/2025Aqueous 82544 DSN003 - Grab 12/20/2025 1631E WP RMS -

12/18/2025Aqueous 82545 DSN003 - Comp 12/20/2025

12/18/2025Aqueous 82545 DSN003 - Comp 12/20/2025 1631E WP RMS -

322 WP RMS - Ridgeland, MS:  Waypoint Analytical - MS, Ridgeland, MS

Page 3 of 12



,

REPORT OF ANALYSISReport Number :

Project  

Information :

AL 35630

25-354-0023

23184

Southern Environmental Engineering

1222 Helton Drive

Mr. Eric Curtis

Florence Muscle Shoals, AL

Andrea R. Brownfield

Project manager

Permit Renewal 2F Table B Received : 12/20/2025

Occidental Chemical

Report Date : 01/07/2026

Sample ID :

Lab No :

Sampled:DSN003 - Grab

 82544 Matrix:

12/18/2025 00:00

Aqueous

Test Results Units MQL By Analytical
Method

Date / Time
Analyzed

DF

44.0 ng/L 0.500Mercury 1 01/06/26 22:19 1631EKAE

<0.100 mg/L 0.100Nitrate+Nitrite-N 1 12/24/25 09:50 4500NO3F-2019LJT

<0.0100 mg/L 0.0100Arsenic 1 12/24/25 15:30 EPA-200.7SML

<0.005 mg/L 0.005Cyanide, Total 1 12/29/25 09:06 4500CNE-2021AXMR

0.124 mg/L 0.100Ammonia Nitrogen 1 12/24/25 14:00 4500NH3D-2021CNB

Qualifiers/
Definitions

Method Quantitation LimitMQLDilution FactorDF

Page 4 of 12



,

REPORT OF ANALYSISReport Number :

Project  

Information :

AL 35630

25-354-0023

23184

Southern Environmental Engineering

1222 Helton Drive

Mr. Eric Curtis

Florence Muscle Shoals, AL

Andrea R. Brownfield

Project manager

Permit Renewal 2F Table B Received : 12/20/2025

Occidental Chemical

Report Date : 01/07/2026

Sample ID :

Lab No :

Sampled:DSN003 - Comp

 82545 Matrix:

12/18/2025 00:00

Aqueous

Test Results Units MQL By Analytical
Method

Date / Time
Analyzed

DF

71.8 ng/L 0.500Mercury 1 01/06/26 22:12 1631EKAE

<0.100 mg/L 0.100Nitrate+Nitrite-N 1 12/24/25 09:50 4500NO3F-2019LJT

<0.0100 mg/L 0.0100Arsenic 1 12/24/25 15:35 EPA-200.7SML

<0.100 mg/L 0.100Ammonia Nitrogen 1 12/24/25 14:00 4500NH3D-2021CNB

Qualifiers/
Definitions

Method Quantitation LimitMQLDilution FactorDF

Page 5 of 12



Quality Control Data

25-354-0023Report No:

Project Description:

Client ID: Southern Environmental Engineering

Occidental Chemical

QC Prep Batch Method:

Low Level Mercury

1631E

G216162QC Analytical Batch(es):

Analysis Method:

Analysis Description:

1631E (PREP)

QC Prep: G216107

Associated Lab Samples:  82544,  82545

LRB-G216107                               Matrix: AQULab Reagent Blank

Parameter Units
Blank

Result

MQL Analyzed

Mercury 01/06/26 17:290.500< 0.500ng/L

Associated Lab Samples:  82544,  82545

LRB2-G216107                               Matrix: AQULab Reagent Blank 2

Parameter Units
Blank

Result

MQL Analyzed

Mercury 01/06/26 17:370.500< 0.500ng/L

G 67070-MS-G216107     G 67070-MSD-G216107Matrix Spike & Matrix Spike Duplicate

Parameter
Max

RPDUnits Result

MS Spike

Conc.

MSD

Spike

Conc.

MS Result MSD

Result

MS

%Rec

MSD

%Rec

%Rec

Limits RPD

Mercury 24.071-12591.091.09.059.1110.010.0< 0.500ng/L 0.6

L 83309-MS-G216107     L 83309-MSD-G216107Matrix Spike & Matrix Spike Duplicate

Parameter
Max

RPDUnits Result

MS Spike

Conc.

MSD

Spike

Conc.

MS Result MSD

Result

MS

%Rec

MSD

%Rec

%Rec

Limits RPD

Mercury 24.071-12583.085.08.338.4910.010.0< 0.500ng/L 1.9

Page 1 of 5Date: 01/07/2026 10:39 AM
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Quality Control Data

25-354-0023Report No:

Project Description:

Client ID: Southern Environmental Engineering

Occidental Chemical

Total Cyanide

4500CNE-2021

L858281QC Analytical Batch:

Analysis Method:

Analysis Description:

Associated Lab Samples:  82544

LRB                               Matrix: AQULab Reagent Blank

Parameter Units
Blank

Result

MQL Analyzed

Cyanide, Total 12/29/25 09:060.005< 0.005mg/L

LCSLaboratory Control Sample

Parameter Units
Spike

Conc.

LCS

Result

LCS %Rec % Rec

Limits

Cyanide, Total 90-11094.00.1880.200mg/L

L 82700-MS     L 82700-MSDMatrix Spike & Matrix Spike Duplicate

Parameter
Max

RPDUnits Result

MS Spike

Conc.

MSD

Spike

Conc.

MS Result MSD

Result

MS

%Rec

MSD

%Rec

%Rec

Limits RPD

Cyanide, Total 20.070-13098.097.00.1990.1980.2040.204< 0.005mg/L 0.5

Page 2 of 5Date: 01/07/2026 10:39 AM
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Quality Control Data

25-354-0023Report No:

Project Description:

Client ID: Southern Environmental Engineering

Occidental Chemical

Ammonia Nitrogen (ISE)

4500NH3D-2021

L858155QC Analytical Batch:

Analysis Method:

Analysis Description:

Associated Lab Samples:  82544,  82545

LRB                               Matrix: AQULab Reagent Blank

Parameter Units
Blank

Result

MQL Analyzed

Ammonia Nitrogen 12/24/25 14:000.100< 0.100mg/L

LCSLaboratory Control Sample

Parameter Units
Spike

Conc.

LCS

Result

LCS %Rec % Rec

Limits

Ammonia Nitrogen 90-11096.04.795.00mg/L

L 83330-MS     L 83330-MSDMatrix Spike & Matrix Spike Duplicate

Parameter
Max

RPDUnits Result

MS Spike

Conc.

MSD

Spike

Conc.

MS Result MSD

Result

MS

%Rec

MSD

%Rec

%Rec

Limits RPD

Ammonia Nitrogen 20.070-1301121112.282.262.042.04< 0.102mg/L 0.8

Page 3 of 5Date: 01/07/2026 10:39 AM
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Quality Control Data

25-354-0023Report No:

Project Description:

Client ID: Southern Environmental Engineering

Occidental Chemical

QC Prep Batch Method:

Nitrate + Nitrite Nitrogen

4500NO3F-2019

L857893QC Analytical Batch(es):

Analysis Method:

Analysis Description:

SM-4500-NO3F (PREP)

QC Prep: L857799

Associated Lab Samples:  82544,  82545

LRB-L857799                               Matrix: AQULab Reagent Blank

Parameter Units
Blank

Result

MQL Analyzed

Nitrate+Nitrite-N 12/24/25 09:450.100< 0.100mg/L

LCS-L857799Laboratory Control Sample

Parameter Units
Spike

Conc.

LCS

Result

LCS %Rec % Rec

Limits

Nitrate+Nitrite-N 90-11092.04.595.00mg/L

L 82542-MS-L857799     L 82542-MSD-L857799Matrix Spike & Matrix Spike Duplicate

Parameter
Max

RPDUnits Result

MS Spike

Conc.

MSD

Spike

Conc.

MS Result MSD

Result

MS

%Rec

MSD

%Rec

%Rec

Limits RPD

Nitrate+Nitrite-N 20.070-13095.095.04.584.564.174.170.611mg/L 0.4

Page 4 of 5Date: 01/07/2026 10:39 AM
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Quality Control Data

25-354-0023Report No:

Project Description:

Client ID: Southern Environmental Engineering

Occidental Chemical

QC Prep Batch Method:

Total  Metals

EPA-200.7

L858272QC Analytical Batch(es):

Analysis Method:

Analysis Description:

EPA-200.7 (PREP)

QC Prep: L857750

Associated Lab Samples:  82544,  82545

LRB-L857750                               Matrix: AQULab Reagent Blank

Parameter Units
Blank

Result

MQL Analyzed

Arsenic 12/24/25 14:380.0100< 0.0100mg/L

LCS-L857750Laboratory Control Sample

Parameter Units
Spike

Conc.

LCS

Result

LCS %Rec % Rec

Limits

Arsenic 85-1151030.1030.100mg/L

L 81978-MS-L857750     L 81978-MSD-L857750Matrix Spike & Matrix Spike Duplicate

Parameter
Max

RPDUnits Result

MS Spike

Conc.

MSD

Spike

Conc.

MS Result MSD

Result

MS

%Rec

MSD

%Rec

%Rec

Limits RPD

Arsenic 20.070-1301011010.1010.1010.1000.100< 0.0100mg/L 0.0

Page 5 of 5Date: 01/07/2026 10:39 AM
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Fed Ex

UPS

US Postal

Client

Lab

Courier

Other :

Shipment Receipt Form

Customer Number:

Customer Name:

Report Number: 25-354-0023

Southern Environmental Engineering

23184

Shipping Method

Shipping container/cooler uncompromised?

Thermometer ID: T245

Chain of Custody (COC) present? Yes No

Yes No Not Present

Yes No Not Present

Yes No

COC agrees with sample label(s)? Yes No

COC properly completed

Samples in proper containers?

Sample containers intact?

Sufficient sample volume for indicated test(s)?

All samples received within holding time?

Cooler temperature in compliance?

Yes No

Yes No

Yes No

Yes No

Yes No Not Present

Yes NoCooler/Samples arrived at the laboratory on ice. 
Samples were considered acceptable as cooling 
process had begun.

Water - Sample containers properly preserved

Custody seals intact on shipping container/cooler?

Custody seals intact on sample bottles?

Number of coolers/boxes received

Yes No

1

Signature: Mallory Earle Date & Time: 12/20/2025 15:13:20

Water - Sulfuric containers verified pH <2

Comments:

Yes No

Yes No N/A

Yes No N/ASoil VOA method 5035 – compliance criteria met

Yes No N/A

Trip Blanks received with VOAs

Low concentration EnCore samplers (48 hr)

High concentration pre-weighed (methanol -14 d) Low conc pre-weighed vials (Sod Bis -14 d)

High concentration container (48 hr)

Special precautions or instructions included?

Water - VOA vials free of headspace

Yes No N/A

Yes No N/A

Page 11 of 12
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1

Pinson, Theo

From: Pinson, Theo
Sent: Thursday, January 29, 2026 2:29 PM
To: Bryan_Lindsey@oxychem.com
Subject: ADEM Model Review
Attachments: WQ_Comments_OccidentalMZ_1_29_26.docx

Bryan, 
 
The Water Quality Branch provided the attached comments as part of their model review.  Will you distribute to your team?  We can discuss after you 
have had a chance to review. 
 
Thank you, 
 
Theo  
 
 
Theo Pinson 
Industrial Section 
Water Division 
Alabama Department of Environmental Management 
(334) 274 – 4202 
  
  
Alabama Environmental Permitting and Compliance System (AEPACS) 
If you need assistance with your AEPACS account, please contact the AEPACS Help Desk at ademwebportal@adem.alabama.gov 
  
  



General Comments 

1. On Form 455 please correct the “Depth of waterbody at discharge point” from 16.1 
meters to 16.1 feet.  

IWC Mixing Zone Comments 

1. When evaluaƟng the ZID Criterion “Five Ɵmes the local water depth in any horizontal 
direcƟon”  the depth of discharge (in this case 16.1 Ō) should be used (i.e. not the Average 
Depth of 23 Ō). Therefore, the resulƟng ZID criteria is 5 x 16.1 Ō = 80.5 feet (24.53 meters). 
 

2. In order to evaluate the ZID Criterion “No more than 10% of the distance from the edge of 
the ouƞall structure to the leading edge of the Mixing Zone in any spaƟal direcƟon.” each 
of the mixing zone prohibiƟons need to considered using CORMIX 3 at the 7Q10 low flow 
condiƟon to determine the applicable leading edge of the mixing zone. The figures below 
illustrate the predicted mixing zone for each of the three mixing zone prohibiƟons as 
idenƟfied by CORMIX session reports. 

 
Figure 1.  Mixing Zone: 50% of Stream Width 

 
 

Figure 2.  Mixing Zone: Length = 5 x MZ width 

 
 
 
 
 
 
 
 



Figure 3.  Mixing Zone: 25% of Stream Cross SecƟonal Area of Stream Width 

 
 
EvaluaƟng the output reveals the most stringent mixing zone is the following: Mixing Zones shall 
not exceed a width of 50 percent of the stream width. The distance from the ouƞall to the leading 
edge of the mixing zone is 1059 meters. Therefore, 10% of the mixing zone distance is 105.9 
meters.  
 
Upon reviewing the three ZID criteria, the applicable distance to the edge of the ZID is 80.5 feet 
(24.53 meters), based upon the criterion staƟng the ZID distance is equal to “Five Ɵmes the local 
water depth, in any horizontal direcƟon. “ 
 
The 1Q10 flow of 5916 cfs will be used when evaluaƟng the applicable IWC at the edge of the ZID. 
At the edge of the ZID (24.53 meters), CORMIX3 predicts the instream waste concentraƟon (IWC) 
to be 75% 
 
 

Figure 4.  Predicted CORMIX 3 output at ZID 

 
 

 
 
 
 
 
 
 
 



 
Temperature Mixing Zone Comments 

1. Assuming a wind speed of 2 mps and the ambient temperature of 28 C, the correct heat 
loss coefficient of 28 w/m2 should be used (see below) 

 
 



1

Pinson, Theo

Subject: FW: ADEM Model Review for OxyChem Muscle Shoals
Attachments: 2026-02-13_OxyChem_Tennessee_River_CORMIX_Modeling_TM_Rev_1.pdf

  
From: Hall, Johnathan <Johnathan.Hall@jacobs.com>  
Sent: Tuesday, February 24, 2026 8:05 AM 
To: Pinson, Theo <tpinson@adem.alabama.gov>; Mooney, James J <jjmooney@adem.alabama.gov> 
Cc: Bryan Lindsey <bryan_lindsey@oxy.com> <bryan_lindsey@oxy.com>; David W. Mullins <David_W._Mullins@oxy.com> <David_W._Mullins@OXY.COM> 
Subject: RE: ADEM Model Review for OxyChem Muscle Shoals 
 
Theo, 
 
We have reviewed the comments provided by ADEM on the mixing zone modeling completed for the OxyChem discharge.  A revised technical 
memorandum and ADEM Form 455 that addresses and incorporates ADEM’s comments is attached.  Please let us know if you have any additional 
comments on the mixing zone modeling. 
 
Regards, 
Johnathan 
 
 
 
Johnathan E. Hall, P.E. 
Jacobs Engineering Group Inc. 
4121 Carmichael Rd., Suite 400 
Montgomery, AL  36106 
251-593-1093 (mobile) 
johnathan.hall@jacobs.com 
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Occidental Chemical Company Tennessee River CORMIX Modeling – Revision 1

Date: February 13, 2026 - Revison 1 1100 112th Avenue NE
Suite 500
Bellevue, WA 98004-5118
United States

T +1.425.453.5000

www.jacobs.com

Project no: D3619800 Task 7

Attention: Occidental Chemical Corporation, Muscle Shoals, AL

Prepared by: Erin Thatcher, PE

Reviewed by: Johnathan Hall, PE

1 Introduction
Occidental Chemical Corporation (OxyChem) in Muscle Shoals, Alabama discharges effluent to Pond
Creek, which then flows into the Tennessee River (Pickwick Lake), under National Pollutant Discharge
Elimination System (NPDES) Permit No. AL0000213. CORMIX modeling of the discharge’s dilution was
completed in 2014 (CH2M HILL) in response to a request from the NPDES Permit authority, the Alabama
Department of Environmental Management (ADEM). This modeling was completed to 1) confirm that an
effluent temperature limit of 90 degrees Fahrenheit (°F) was protective of the Tennessee River water
quality criteria for temperature (86 °F), and 2) to determine the instream waste concentration (IWC) of the
discharge in the Tennessee River. This technical memorandum provides updated CORMIX dilution
modeling results for the current discharge and receiving water flow rates.

2 Regulatory Criteria
OxyChem’s outfall DSN001 is a surface water outfall that discharges to Pond Creek, which has a use
classification of Agricultural and Industrial Water Supply (A&I). Pond Creek flows into the Tennessee River
(Pickwick Lake), which has a higher classification of Public Water Supply (PWS) and Fish and Wildlife
(F&W), approximately 1.27 miles downstream of the OxyChem discharge. Per ADEM guidance, permit
limitations must be protective of the higher classification of the downstream receiving water because the
discharge reaches it within 24 hours of travel time. Therefore, the OxyChem discharge’s permit limitations
must be protective of the A&I use for Pond Creek as well as the PWS and F&W uses in the Tennessee River
after allowing for mixing.

Federal and state regulations require discharges to waters with F&W use classifications to demonstrate
compliance with acute toxicity at the edge of the zone of initial dilution (ZID), and compliance with chronic
toxicity at the edge of the mixing zone (MZ). The MZ and ZID established for this discharge apply in the
Tennessee River (Pickwick Lake).

ADEM’s guidance documents dictate the dilution modeling should be based on the acute toxicity
guidelines since the completely mixed ratio for OxyChem’s discharge into the Tennessee River at its 7Q10
flow is greater than 100 (i.e., the IWC is less than 1%).  The instream waste concentration for the acute
toxicity is determined by the CORMIX model using the Tennessee River’s 1Q10 flow and limiting ZID.  The
temperature limit is determined by the CORMIX model using the Tennessee River’s 7Q10 flow and the
limiting MZ.
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Mixing Zone.

Per ADEM Admin. Code r. 335-6-6-.15, the MZ is defined as the most stringent of the following criteria:

1. Width Criteria: MZ shall not exceed 50 percent of stream width:

𝑀𝑍 = 0.50 × 𝑆𝑡𝑟𝑒𝑎𝑚 𝑊𝑖𝑑𝑡ℎ = 0.50 × 1,900 𝑓𝑡 = 950 𝑓𝑡

2. Length Criteria: MZ shall not exceed a length of five times the width of the MZ:

𝑀𝑍 = 5 × 𝑀𝑍𝑊𝑖𝑑𝑡ℎ = 5 × 950 𝑓𝑡 = 4,750 𝑓𝑡

3. Area Criteria: MZ must not exceed an area of 25 percent of the stream cross sectional area:

𝑀𝑍 = 0.25 × (𝐶𝑟𝑜𝑠𝑠 − 𝑆𝑒𝑐𝑡𝑖𝑜𝑛𝑎𝑙 𝐴𝑟𝑒𝑎) = 0.25 × (1,900 × 23) = 10,925 𝑓𝑡2

4. The total area of all mixing zones in a lake shall not encompass more than ten percent of the
surface area of the lake, the radius of any one zone shall not be greater than 750 ft.

5. A mixing zone shall not encompass water intakes.

ADEM has advised that the mixing zone criteria for lakes is not applicable to the Tennessee River. The city
of Sheffield has a drinking water intake on the Tennessee River downstream of Pond Creek, but it is over
3.5 miles away and beyond the distance of the mixing zone length criteria.

CORMIX models were completed and evaluated to determine the limiting mixing zone criterion for the
temperature and toxicity scenarios. Based on the CORMIX model results, the limiting mixing zone criterion
for the thermal model and the toxicity model is the width, because the 1,056 m distance from the outfall
to the leading edge of the mixing zone is more than 50 percent of the stream width, which is the shortest
distance. See the results summarized below in Table 1. CORMIX model output files for these evaluations
are included in Attachment B.

Table 1. Limiting MZ Criteria Determined by CORMIX3

Mixing Zone Criterion Receiving Stream Value
CORMIX3 Modeled Distance to

Mixing Zone Boundary

Width 950 ft (289.56 m) 3,464.6 ft (1,056 m)

Length 4,750 ft (1,447.8 m) 4750 ft (1,448 m)

Area 10,925 sq ft (1,015.0 sq m) 24, 068 sq ft (2,236 m)

Zone of Initial Dilution.

Per ADEM Admin. Code r. 335-6-6-.03, the length of the ZID is defined as the most stringent of the
following:

1. Fifty times the discharge length scale (DLS) in any spatial direction, where the DLS is the square
root of the cross-sectional area of any discharge outlet:

𝑂𝑢𝑡𝑙𝑒𝑡 𝑐𝑟𝑜𝑠𝑠 𝑠𝑒𝑐𝑡𝑖𝑜𝑛𝑎𝑙 𝑎𝑟𝑒𝑎 = (𝑜𝑢𝑡𝑙𝑒𝑡 𝑤𝑖𝑑𝑡ℎ × 𝑑𝑒𝑝𝑡ℎ) = (25 𝑓𝑡 × 2.5 𝑓𝑡) = 62.5𝑓𝑡2

50 × 𝐷𝐿𝑆 = 50 ×√𝑂𝑢𝑡𝑙𝑒𝑡 𝑐𝑟𝑜𝑠𝑠 𝑠𝑒𝑐𝑡𝑖𝑜𝑛𝑎𝑙 𝑎𝑟𝑒𝑎 = 50 ×√62.5 = 395.3 𝑓𝑡

2. Five times the water depth in any horizontal direction from the discharge outlet:
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5 × 𝑤𝑎𝑡𝑒𝑟 𝑑𝑒𝑝𝑡ℎ = 5 × 16.1 𝑓𝑡 = 80.5 𝑓𝑡

3. No more than 10 percent of the distance from the edge of the outfall structure to the leading
edge of the mixing zone in any spatial direction:

0.10 × 𝑀𝑖𝑥𝑖𝑛𝑔 𝑍𝑜𝑛𝑒 = 0.10 × 3,464.6 ft = 346 𝑓𝑡

Therefore, the ZID for the OxyChem discharge is a distance equal to five times the water depth (depth at
discharge), which is 80.5 feet (24.54 m) from the mouth of Pond Creek in any spatial direction within the
Tennessee River.

Critical conditions for water quality compliance include the lowest 7-day average flow that occurs (on
average) once every 10 years (7Q10), which is zero for Pond Creek (CH2M HILL, 2014). The sum of the
average discharge flow rates from the three main dischargers to Pond Creek was used to evaluate the
excess temperature at the edge of the MZ in the Tennessee River. These three major dischargers are the
OxyChem discharge, the Muscle Shoals Wastewater Treatment Plant (WWTP), and the Tennessee Valley
Authority (TVA) Environmental Research Center (ERC). Only the OxyChem discharge flow rate was used to
determine the IWC at the edge of the ZID. This approach is based on previous communication from ADEM
(CH2M HILL, 2014).

3 Model Inputs
The following sections summarize the inputs and assumptions for the updated CORMIX dilution model to
simulate the discharge plume at critical low flow river conditions for the current discharge and receiving
water flows to determine 1) the excess temperature at the MZ and 2) the IWC at the ZID. This 2025
modeling utilized the CORMIX3 module (surface discharges) within CORMIX Version 12.0.1.0 (August
2021).

3.1 Ambient Conditions

Updated river flows for critical conditions were provided by ADEM based on April 1, 2005, through March
31, 2025, flow data provided by the TVA. Critical conditions for compliance with acute toxicity criteria for
protection of aquatic life include the lowest 1-day average flow that occurs (on average) once every 10
years (1Q10 flow). The current 1Q10 flow for the Tennessee River at the Pond Creek confluence provided
by ADEM is 5,915.8 cfs.

Critical conditions compliance with the temperature criteria for aquatic life include the 7Q10 flow. The
current 7Q10 flow for the Tennessee River provided by ADEM for this analysis is 7,888 cfs.

Other ambient model inputs for critical conditions for both models (temperature and acute IWC) were
brought forward unchanged from the 2014 (CH2M HILL) analysis:

 Average depth:  23 ft

 Depth at discharge:  16.1 ft (30% less than the average depth)

 Bounded river channel width:  1,900 ft

 Ambient water temperature:  28 °C (82.4 °F)

 Wind speed:  2 m/s (recommended default value from CORMIX that is only meaningful to farfield
dilution)

 Manning’s n:  0.032
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3.2 Effluent and Discharge Configuration Parameters

Updated discharge flow rates were obtained for OxyChem and the other two main dischargers to Pond
Creek (Muscle Shoals WWTP and TVA ERC based on July 2003 through June 2025 average discharge
flow). Constellium Muscle Shoals, LLC also discharges to Pond Creek upstream of OxyChem, but it was not
included in the model. Average discharge flow data used in this updated model are as follows:

 OxyChem:  7.79 mgd (used for acute IWC model)

 Muscle Shoals WWTP:  1.33 mgd

 TVA ERC:  0.47 mgd

 Total (used for temperature compliance model):  9.6 mgd

The previous (CH2M HILL 2014) model applied very similar discharge flow rates to these updated values.

The geometry of Pond Creek’s confluence with the Tennessee River are assumed to be the same as that
determined in 2014 based on aerial photography and a reasonable conservative assumption for discharge
channel depth within CORMIX model constraints. The following effluent and discharge configuration
parameters were brought forward unchanged from the 2014 (CH2M HILL) analysis:

 Effluent temperature: 32.22 °C (90 °C), which is the effluent temperature limit for OxyChem in its
NPDES permit

 Discharge excess concentration

o Temperature compliance model:

 Excess temperature of 4.22 °C (excess above ambient temperature of 28 °C)

 Heat loss coefficient of 28 W/m2 °C based on CORMIX User Manual
recommendations (EPA, 2021)

o Acute IWC model: 100% (conservative pollutant)

 Discharge located on left bank

 Protruding discharge configuration

 Distance from bank: 200 ft

 Horizontal angle: 90 degrees

 Bottom slope: 20 degrees

 Local depth at discharge outlet: 2.5 ft

 Discharge width: 25 ft

 Discharge depth: 2.5 ft

4 Modeling Results
CORMIX assigns a flow class to the discharge of PL1, which is characterized by an area of upstream
intrusion where the discharge plume spreads upstream because of its buoyancy combined with weak
ambient crosscurrents. This behavior is apparent in the graphical representations of the modeled plumes
shown below in Figure 1 (temperature compliance model) and Figure 2 (acute IWC model).
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The model predictions of excess temperature and IWC correspond to hydrodynamic average (bulk)
dilutions at the specified mixing zone boundaries. The temperature compliance model predicts an excess
temperature of 0.15 °C at the MZB (a downstream distance of 3,465 ft). This means the mixed
temperature at the MZB under critical conditions would be 28.15 °C and the effluent temperature limit of
90 °F (32.2 °C) is protective of the Tennessee River water quality criteria of 86 °F (30 °C).

The IWC model predicts an IWC of 75% at the downstream ZID of 80.5 ft with the current flow rates
(ambient and discharge). Table 2 below summarizes the current and previous (2014) model results.

The ADEM required information for mixing zone modeling (ADEM Form 455) is included as Attachment A.
The full CORMIX model output files are included as Attachment B.
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Table 2. CORMIX Model Results Summary

Dilution Model Parameter 2014 (CH2M HILL) 2026 (Current Analysis)

Temperature Model

Muscle Shoals WWTP Flow to
Pond Creek

1.3 mgd 1.3 mgd

TVA ERC Flow to Pond Creek 1.4 mgd 0.47 mgd

OxyChem Discharge Flow to
Pond Creek

7.3 mgd 7.8 mgd

Total Discharge Flow to
Tennessee River (Muscle Shoals,
TVA ERC, and OxyChem)

10.0 mgd 9.6 mgd

7Q10 River Flow 6,750 cfs 7,888 cfs

Mixing Zone Boundary (MZB) Distance of 228.6 m (750 ft) Width of 289.6 m (950 ft)

Excess Temperature (°C) at MZB 0.91 °C 0.15 °C

Instream Waste Concentration (IWC) Model

Discharge Flow (OxyChem
Average Flow Only)

7.3 mgd 7.8 mgd

1Q10 River Flow 5,060 cfs 5,916 cfs

Zone of Initial Dilution (ZID) 22.86 m (75 ft) 24.53 m (80.5 ft)

IWC at Upstream ZID 82.2% 38.3%

IWC at Downstream ZID 87.9% 75%

a IWC at the upstream ZID is an estimated value from linear interpolation of model predictions (see
Attachment B).
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Figure 1. Plan View of CORMIX3 Model-Predicted Discharge Plume for the Temperature Compliance
Analysis (CorVue image from CORMIX)

Figure 2. Plan View of CORMIX3 Model-Predicted Discharge Plume for the Acute IWC Analysis (CorVue
image from CORMIX)
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Attachment A – ADEM Form 455 - Required Information for
Mixing Zone Modeling



ADEM Form 455 8/02 M/Y m1

REQUIRED INFORMATION FOR MIXING ZONE MODELING

GENERAL INFORMATION
1. Applicant Name: ________________________________________________________________________

2. Permit No.:

3. Project Name (if different from applicant): ____________________________________________________

4. Contact name and phone number: ___________________________________________________________

5. Date submitted: _________________________________________________________________________

5. Facility type (new, existing or upgrade): ______________________________________________________

AMBIENT CONDITIONS
1. Receiving waterbody: ____________________________________________________________________

2. Width of waterbody at discharge point (m): ___________________________________________________

3. Depth of waterbody at discharge point (m): ___________________________________________________

4. Average depth of waterbody at discharge point (m): ____________________________________________

DISCHARGE TYPE:

Submerged endpipe or submerged multiport diffuser? ______________________________________________

Effluent Density (kg/m3):

Note: Fill out box A below for endpipe discharges; box B for diffuser discharges.

A. DISCHARGE CONDITIONS FOR SUBMERGED ENDPIPE DISCHARGES
1. Nearest bank (right or left) to the outfall looking downstream: ______________________________________

2. Distance from nearest bank to discharge (m): ___________________________________________________

3. Endpipe diameter (m): ___________________ 4. Contraction ratio (if known): _________________

5. Height of discharge above stream bottom (m): __________________________________________________

6. Effluent flow rate (mgd): ___________________________________________________________________

B. DISCHARGE CONDITIONS FOR SUBMERGED MULTIPORT DIFFUSERS
NOTE:
Diffuser length is defined as the distance between the first and last diffuser ports.

1. Diffuser length (m): ______________________________________________________________________

2. Nearest bank (right or left) to the outfall looking downstream: ____________________________________

3. Distance from nearest bank to first diffuser port (m): ____________________________________________

4. Total number of ports: ________________ 5. Diameter of a single port (m): __________________

6. Distance between adjacent ports (i.e., port spacing, m): __________________________________________

7. Height of ports above stream bottom (m): _____________________________________________________

8. Port contraction ratio (if known): ___________________________________________________________

9. Diameter of diffuser manifold (m): __________________________________________________________

10. Effluent flow rate (mgd): __________________________________________________________________

SPECIAL REQUIREMENTS
1. Please submit a map displaying the outfall location along with the appropriate latitude/longitude coordinates.

2. Please submit the appropriate engineering plans that depict the outfall configuration.

Occidental Chemical Corporation

AL0000213

Armand Products Division

David Mullins, 256-389-2224

Existing

Tennessee River (Pickwick Lake) at Pond Creek

579.12 m (1900 ft)

4.91 m (16.1 ft)

7.01 m (23 ft)

Surface Endpipe (Pond Creek into the Tennessee River)

994.9584

Left

60.96 m (200 ft) based on delta where Pond Creek enters the TN River

2.5ft x 25ft channel N/A

N/A

7.79 mgd (0.420222 m3/s)
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Attachment B – CORMIX Model Output Files



************************** FLOW CLASS DESCRIPTION *************************** 

 

The following description of flow class PL1 applies to the FULL WATER DEPTH at the discharge site: 

 

FLOW_CLASS_PL1 

 

The discharge is issued with relatively low velocity and high buoyancy 

into an environment with a relatively low ambient velocity. For this  

reason, the effluent will spread upstream along the shoreline against 

the ambient current. The receiving water is relatively deep in the  

vicinity of the discharge so no significant interaction with the  

bottom takes place in the near-field. 

 

The flow will consist of the following flow regimes: 

 

1) Upstream intrusion: Upstream of the discharge will be a steady 

   layer of effluent. This upstream spreading is caused by the strong  

   buoyancy of the effluent and a relatively weak ambient crossflow. 

   This regime ends just downstream of the discharge where far-field 

   buoyant spreading takes over.   

 

2) Far-field buoyant spreading: The plume spreads laterally along the 

   surface while being advected downstream with the ambient current.  

   The mixing rate is relatively small and the thickness may decrease  

   in this regime. The plume remains attached to the shoreline. 

 

3) Passive ambient diffusion: The ambient turbulence becomes the 

   predominant mixing process in this regime. The plume will grow in 

   both the vertical and horizontal directions at a rate that is 

   dependent on the magnitude of the ambient turbulence. The flow may 

   interact with the bottom or the opposite shoreline in this regime. 

 

 

END OF FLOW CLASS DESCRIPTION ***********************************************



CORMIX SESSION REPORT: 

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

                      CORMIX MIXING ZONE EXPERT SYSTEM 

                          CORMIX Version 12.0GTS 

                       HYDRO3:Version-12.0.1.0  August,2021 

SITE NAME/LABEL:                OxyChem PondCreek 

  DESIGN CASE:                  Width 

  FILE NAME:                    C:\Users\EThatche\OneDrive - Jacobs\Documents\CORMIX Models-Misc\Occidental Chemical\oxychem MZ 

criteria 2026.prd 

  Using subsystem CORMIX3:     Buoyant Surface Discharges 

  Start of session:             02/11/2026--11:12:46 

***************************************************************************** 

SUMMARY OF INPUT DATA: 

----------------------------------------------------------------------------- 

AMBIENT PARAMETERS: 

  Cross-section                          = bounded 

  Width                           BS     = 579.12 m 

  Channel regularity              ICHREG = 2 

  Ambient flowrate                QA     = 223.36 m^3/s 

  Average depth                   HA     = 7.01 m 

  Depth at discharge              HD     = 4.91 m 

  Ambient velocity                UA     = 0.0550 m/s 

  Darcy-Weisbach friction factor  F      = 0.0420 

    Calculated from Manning's n          = 0.032 

  Wind velocity                   UW     = 2 m/s 

  Stratification Type             STRCND = U 

  Surface temperature                    = 28 degC 

  Bottom temperature                     = 28 degC 

  Calculated FRESH-WATER DENSITY values: 

  Surface density                 RHOAS  = 996.2338 kg/m^3 

  Bottom density                  RHOAB  = 996.2338 kg/m^3 

----------------------------------------------------------------------------- 

DISCHARGE PARAMETERS:             Surface Discharge 

  Discharge located on                   = left bank/shoreline 

  Discharge configuration                = protruding discharge 

  Distance from bank to outlet    DISTB  = 60.96 m 

  Discharge angle                 SIGMA  = 90 deg 

  Depth near discharge outlet     HD0    = 0.76 m 

  Bottom slope at discharge       SLOPE  = 20 deg 

  Rectangular discharge: 

    Discharge cross-section area  A0     = 5.80644 m^2 

    Discharge channel width       B0     = 7.62 m 

    Discharge channel depth       H0     = 0.762 m 

    Discharge aspect ratio        AR     = 0.1 

  Discharge flowrate              Q0     = 0.342634 m^3/s 

  Discharge velocity              U0     = 0.06 m/s 

  Discharge temperature (freshwater)     = 32.22 degC 

  Corresponding density           RHO0   = 994.9548 kg/m^3 

  Density difference              DRHO   = 1.2790 kg/m^3 

  Buoyant acceleration            GP0    = 0.0126 m/s^2 

  Discharge concentration         C0     = 100 % 

  Surface heat exchange coeff.    KS     = 0 m/s 

  Coefficient of decay            KD     = 0 /s 

----------------------------------------------------------------------------- 

DISCHARGE/ENVIRONMENT LENGTH SCALES: 

  LQ  = 2.41 m         Lm  = 2.58 m         Lbb = 25.90 m 

  LM  = 0.82 m 

----------------------------------------------------------------------------- 

NON-DIMENSIONAL PARAMETERS: 

  Densimetric Froude number       FR0    = 0.34 (based on LQ) 

  Channel densimetric Froude no.  FRCH   = 0.60 (based on H0) 

  Velocity ratio                  R      = 1.07 

----------------------------------------------------------------------------- 

MIXING ZONE / TOXIC DILUTION ZONE / AREA OF INTEREST PARAMETERS: 

  Toxic discharge                        = no 

  Water quality standard specified       = no 

  Regulatory mixing zone                 = yes 

  Regulatory mixing zone specification   = width 

  Regulatory mixing zone value           = 289.56 m (m^2 if area) 

  Region of interest                     = 6000 m 

***************************************************************************** 

HYDRODYNAMIC CLASSIFICATION: 

  *------------------------* 

  | FLOW CLASS   = PL1 | 

  *------------------------* 

 

  Limiting Dilution S = (QA/Q0)+ 1.0 = 652.9 

 

***************************************************************************** 

MIXING ZONE EVALUATION (hydrodynamic and regulatory summary): 

 

----------------------------------------------------------------------------- 

X-Y-Z Coordinate system: 

Origin is located at WATER SURFACE and at centerline of discharge channel: 

    60.96 m from the left bank/shore. 

  Number of display steps NSTEP = 50 per module. 

----------------------------------------------------------------------------- 

NEAR-FIELD REGION (NFR) CONDITIONS : 

Note: The NFR is the zone of strong initial mixing.  It has no regulatory 

  implication.  However, this information may be useful for the discharge 



  designer because the mixing in the NFR is usually sensitive to the 

  discharge design conditions. 

  Pollutant concentration at NFR edge  c = 70.459700 % 

  Dilution at edge of NFR              s = 1.4 

  NFR Location:                        x = 23.04 m 

    (centerline coordinates)           y = 0 m 

                                       z = 0 m 

  NFR plume dimensions:  half-width (bh) = 26.90 m 

                          thickness (bv) = 0.33 m 

  Cumulative travel time:       423.5371 sec. 

----------------------------------------------------------------------------- 

Buoyancy assessment: 

  The effluent density is less than the surrounding ambient water 

  density at the discharge level. 

  Therefore, the effluent is POSITIVELY BUOYANT and will tend to rise towards 

  the surface.  

----------------------------------------------------------------------------- 

FAR-FIELD MIXING SUMMARY: 

  Plume becomes vertically fully mixed WITHIN NEAR-FIELD at 0 m 

  downstream, but RE-STRATIFIES LATER and is not mixed in the far-field. 

  Plume becomes laterally fully mixed at 2877.19 m 

  downstream. 

----------------------------------------------------------------------------- 

PLUME BANK CONTACT SUMMARY: 

  Plume in bounded section contacts nearest bank at -11.52 m downstream. 

  Plume contacts second bank at 2877.19 m downstream. 

************************ TOXIC DILUTION ZONE SUMMARY ************************ 

No TDZ was specified for this simulation. 

********************** REGULATORY MIXING ZONE SUMMARY *********************** 

The plume conditions at the boundary of the specified RMZ are as follows: 

  Pollutant concentration              c = 3.164435  % 

  Corresponding dilution               s = 31.6 

  Plume location:                      x = 1055.75 m 

    (centerline coordinates)           y = 60.96 m 

                                       z = 0 m 

  Plume dimensions:      half-width (bh) = 289.56 m 

                          thickness (bv) = 0.68 m 

  Cumulative travel time:       19165.3945 sec. 

REGULATORY MIXING ZONE criteria were satisfied in the Upstream Intrusion region. 

Carefully review the prediction file. 

 

 

Note: 

Plume concentration c and dilution s values are reported based on prediction  

file values - assuming linear interpolation between predicted points just 

before and just after the RMZ boundary has been detected. 

 

Please ensure a small step size is used in the prediction file to account 

for this linear interpolation. Step size can be controlled by increasing 

(reduces the prediction step size) or decreasing (increases the prediction 

step size) the - Output Steps per Module - in CORMIX input. 

 

********************* FINAL DESIGN ADVICE AND COMMENTS ********************** 

REMINDER:  The user must take note that HYDRODYNAMIC MODELING by any known 

  technique is NOT AN EXACT SCIENCE. 

Extensive comparison with field and laboratory data has shown that the 

  CORMIX predictions on dilutions and concentrations (with associated 

  plume geometries) are reliable for the majority of cases and are accurate 

  to within about +-50% (standard deviation). 

As a further safeguard, CORMIX will not give predictions whenever it judges 

  the design configuration as highly complex and uncertain for prediction.



CORMIX3 PREDICTION FILE: 

33333333333333333333333333333333333333333333333333333333333333333333333333333333 

                       CORMIX MIXING ZONE EXPERT SYSTEM 

                Subsystem CORMIX3: Buoyant Surface Discharges 

                             CORMIX Version 12.0GTS                   

                     HYDRO3 Version 12.0.1.0 August 2021      

---------------------------------------------------------------------------------              

---------------------------------------------------------------------------------              

CASE DESCRIPTION 

 Site name/label:   OxyChem_PondCreek                                       

 Design case:       Width                                                   

 FILE NAME:         C:\...\Occidental Chemical\oxychem_MZ criteria_2026.prd 

 Time stamp:        02/11/2026--11:12:46     

  

ENVIRONMENT PARAMETERS (metric units) 

 Bounded section 

 BS    =    579.12  AS    =   4059.86  QA    =    223.36  ICHREG= 2 

 HA    =      7.01  HD    =      4.91 

 UA    =      0.055 F     =      0.042 USTAR =0.3987E-02 

 UW    =      2.000 UWSTAR=0.2198E-02 

 Uniform density environment 

 STRCND=  U         RHOAM =  996.2338 

  

DISCHARGE PARAMETERS (metric units) 

 BANK  =  LEFT      DISTB =     60.96  Configuration: protruding_discharge 

 SIGMA =     90.00  HDO   =      0.76  SLOPE =   20.00 deg. 

 Rectangular channel geometry: 

 B0    =      7.620 H0    =      0.762 A0    =0.5806E+01  AR    =      0.100 

 U0    =      0.059 Q0    =      0.343       =0.3426E+00 

 RHO0  =  994.9548  DRHO0 =0.1279E+01  GP0   =0.1259E-01 

 C0    =0.1000E+03  CUNITS=  %                              

 IPOLL =  1         KS    =0.0000E+00  KD    =0.0000E+00 

  

FLUX VARIABLES (metric units) 

 Q0    =0.3426E+00  M0    =0.2022E-01  J0    =0.4314E-02 

 Associated length scales (meters) 

 LQ    =      2.41  LM    =      0.82  Lm    =      2.58  Lb    =     25.90 

  

NON-DIMENSIONAL PARAMETERS 

 FR0   =      0.34  FRCH  =      0.60  R     =      1.07 

  

FLOW CLASSIFICATION 

 333333333333333333333333333333333333333333333333 

 3  Flow class (CORMIX3)      =    PL1          3 

 3  Applicable layer depth HS =     4.91        3 

 3  Limiting Dilution S=QA/Q0 + 1=   652.90     3 

 333333333333333333333333333333333333333333333333 

  

MIXING ZONE / TOXIC DILUTION / REGION OF INTEREST PARAMETERS 

 C0    =0.1000E+03  CUNITS=  %                              

 NTOX  =  0 

 NSTD  =  0 

 REGMZ =  1 

 REGSPC=  2         XREG  =      0.00  WREG  =    289.56  AREG  =      0.00 

 XINT  =   6000.00  XMAX  =   6000.00 

  

X-Y-Z COORDINATE SYSTEM: 

    ORIGIN is located at the WATER SURFACE and at center of discharge 

      channel/outlet:     60.96 m  from the LEFT  bank/shore. 

    X-axis points downstream 

    Y-axis points to left as seen by an observer looking downstream 

    Z-axis points vertically upward (in CORMIX3, all values Z = 0.00) 

NSTEP =  50 display intervals per module 

---------------------------------------------------------------------------------              

---------------------------------------------------------------------------------              

BEGIN MOD301: DISCHARGE MODULE                                                 

  

 Efflux conditions: 

       X        Y       Z        S       C       BV       BH       UC        TT 

      0.00     0.00    0.00     1.0 0.100E+03   0.76     3.81    0.059  .00000E+00 

  

END OF MOD301: DISCHARGE MODULE                                                

---------------------------------------------------------------------------------              

---------------------------------------------------------------------------------              

BEGIN MOD302: ZONE OF FLOW ESTABLISHMENT                                       

  

  Control volume inflow: 

       X        Y       Z        S       C       BV       BH       UC        TT 

      0.00     0.00    0.00     1.0 0.100E+03   0.76     3.81    0.059  .00000E+00 

 

 VERTICAL MIXING occurs in the initial zone of flow establishment. 

  

 Profile definitions: 

   BV = Gaussian 1/e (37%) vertical thickness 

   BH = Gaussian 1/e (37%) horizontal half-width, normal to trajectory 

   S  = hydrodynamic centerline dilution 

   C  = centerline concentration (includes reaction efects, if any) 

   Uc = Local centerline excess velocity (above ambient) 

   TT = Cumulative travel time 

  



  Control volume outflow:                                  SIGMAE=    311.35 

       X        Y       Z        S       C       BV       BH       UC        TT 

      0.16    -0.42    0.00     1.0 0.100E+03   0.92     3.22    0.059  .76602E+01 

 Cumulative travel time =           7.6602 sec  (    0.00 hrs) 

  

END OF MOD302: ZONE OF FLOW ESTABLISHMENT                                      

---------------------------------------------------------------------------------              

---------------------------------------------------------------------------------              

BEGIN MOD331: UPSTREAM INTRUDING PLUME                                         

  

  Control volume inflow: 

       X        Y       Z        S       C       BV       BH        TT 

      0.16    -0.42    0.00     1.0 0.100E+03   0.92     3.22 .76602E+01 

 

 UPSTREAM INTRUSION PROPERTIES: 

        Upstream intrusion length               =      11.52 m 

        X-position of upstream stagnation point =     -11.52 m 

        Thickness in intrusion region           =       0.33 m 

        Half-width at downstream end            =      26.90 m 

        Thickness at downstream end             =       0.33 m 

  

 Profile definitions: 

   BV = top-hat thickness,measured vertically 

   BH = top-hat half-width, measured horizontally from bank/shoreline 

   S  = hydrodynamic average (bulk) dilution 

   C  = average (bulk) concentration (includes reaction effects, if any) 

   TT = Cumulative travel time 

  

       X        Y       Z        S       C       BV       BH        TT 

    -11.52     0.00    0.00  9999.9 0.000E+00   0.00     0.00 .76602E+01 

    -10.83     0.00    0.00     3.3 0.305E+02   0.10     3.80 .76602E+01 

     -7.44     0.00    0.00     1.4 0.722E+02   0.24     9.24 .76602E+01 

     -4.06     0.00    0.00     1.1 0.918E+02   0.30    12.50 .76602E+01 

     -0.67     0.00    0.00     1.0 0.997E+02   0.33    15.07 .76602E+01 

      2.72     0.00    0.00     1.0 0.980E+02   0.33    17.27 .54123E+02 

      6.11     0.00    0.00     1.1 0.910E+02   0.33    19.21 .11569E+03 

      9.49     0.00    0.00     1.2 0.831E+02   0.33    20.98 .17726E+03 

     12.88     0.00    0.00     1.3 0.771E+02   0.33    22.60 .23883E+03 

     16.27     0.00    0.00     1.4 0.734E+02   0.33    24.12 .30040E+03 

     19.66     0.00    0.00     1.4 0.716E+02   0.33    25.55 .36197E+03 

     23.04     0.00    0.00     1.4 0.705E+02   0.33    26.90 .42354E+03 

 Cumulative travel time =         423.5370 sec  (    0.12 hrs) 

  

END OF MOD331: UPSTREAM INTRUDING PLUME                                        

---------------------------------------------------------------------------------              

---------------------------------------------------------------------------------               

** End of NEAR-FIELD REGION (NFR) ** 

---------------------------------------------------------------------------------               

---------------------------------------------------------------------------------              

BEGIN MOD341: BUOYANT AMBIENT SPREADING                                        

  

 Profile definitions: 

   BV = top-hat thickness,measured vertically 

   BH = top-hat half-width, measured horizontally from bank/shoreline 

   S  = hydrodynamic average (bulk) dilution 

   C  = average (bulk) concentration (includes reaction effects, if any) 

   TT = Cumulative travel time 

  

 Plume Stage 2 (bank attached): 

       X        Y       Z        S       C       BV       BH        TT 

     23.04    60.96    0.00     1.4 0.705E+02   7.01     1.26 .42354E+03 

     80.13    60.96    0.00     3.5 0.284E+02   0.48    45.26 .14595E+04 

    137.21    60.96    0.00     4.1 0.245E+02   0.36    70.98 .24954E+04 

    194.29    60.96    0.00     4.6 0.216E+02   0.31    92.03 .35314E+04 

    251.38    60.96    0.00     5.2 0.191E+02   0.29   110.45 .45674E+04 

    308.46    60.96    0.00     6.0 0.168E+02   0.29   127.13 .56033E+04 

    365.54    60.96    0.00     6.8 0.147E+02   0.30   142.57 .66393E+04 

    422.62    60.96    0.00     7.8 0.128E+02   0.31   157.09 .76752E+04 

    479.71    60.96    0.00     9.0 0.111E+02   0.33   170.90 .87112E+04 

    536.79    60.96    0.00    10.3 0.969E+01   0.35   184.14 .97471E+04 

    593.87    60.96    0.00    11.8 0.845E+01   0.37   196.91 .10783E+05 

    650.96    60.96    0.00    13.5 0.739E+01   0.40   209.29 .11819E+05 

    708.04    60.96    0.00    15.4 0.648E+01   0.43   221.34 .12855E+05 

    765.12    60.96    0.00    17.5 0.570E+01   0.47   233.10 .13891E+05 

    822.21    60.96    0.00    19.8 0.504E+01   0.50   244.61 .14927E+05 

    879.29    60.96    0.00    22.4 0.447E+01   0.54   255.89 .15963E+05 

    936.37    60.96    0.00    25.1 0.398E+01   0.59   266.97 .16999E+05 

    993.45    60.96    0.00    28.1 0.356E+01   0.63   277.87 .18035E+05 

   1050.54    60.96    0.00    31.3 0.319E+01   0.67   288.59 .19071E+05 

 ** REGULATORY MIXING ZONE BOUNDARY ** 

 In this prediction interval the TOTAL plume width meets or exceeds 

 the regulatory value =   289.56 m. 

 This is the extent of the REGULATORY MIXING ZONE. 

   1107.62    60.96    0.00    34.8 0.288E+01   0.72   299.16 .20107E+05 

   1164.70    60.96    0.00    38.4 0.260E+01   0.77   309.57 .21143E+05 

   1221.79    60.96    0.00    42.4 0.236E+01   0.82   319.86 .22179E+05 

   1278.87    60.96    0.00    46.6 0.215E+01   0.88   330.01 .23215E+05 

   1335.95    60.96    0.00    51.0 0.196E+01   0.93   340.04 .24250E+05 

   1393.03    60.96    0.00    55.8 0.179E+01   0.99   349.95 .25286E+05 

   1450.12    60.96    0.00    60.8 0.165E+01   1.05   359.75 .26322E+05 



   1507.20    60.96    0.00    66.0 0.151E+01   1.11   369.45 .27358E+05 

   1564.28    60.96    0.00    71.6 0.140E+01   1.17   379.05 .28394E+05 

   1621.37    60.96    0.00    77.4 0.129E+01   1.24   388.55 .29430E+05 

   1678.45    60.96    0.00    83.5 0.120E+01   1.30   397.96 .30466E+05 

   1735.53    60.96    0.00    89.9 0.111E+01   1.37   407.28 .31502E+05 

   1792.62    60.96    0.00    96.6 0.103E+01   1.44   416.52 .32538E+05 

   1849.70    60.96    0.00   103.6 0.965E+00   1.51   425.68 .33574E+05 

   1906.78    60.96    0.00   110.9 0.901E+00   1.59   434.76 .34610E+05 

   1963.86    60.96    0.00   118.5 0.844E+00   1.66   443.76 .35646E+05 

   2020.95    60.96    0.00   126.5 0.791E+00   1.74   452.68 .36682E+05 

   2078.03    60.96    0.00   134.7 0.742E+00   1.81   461.54 .37718E+05 

   2135.11    60.96    0.00   143.3 0.698E+00   1.89   470.33 .38754E+05 

   2192.20    60.96    0.00   152.2 0.657E+00   1.97   479.05 .39790E+05 

   2249.28    60.96    0.00   161.4 0.620E+00   2.06   487.71 .40826E+05 

   2306.36    60.96    0.00   170.9 0.585E+00   2.14   496.30 .41862E+05 

   2363.45    60.96    0.00   180.8 0.553E+00   2.23   504.83 .42898E+05 

   2420.53    60.96    0.00   191.0 0.524E+00   2.31   513.30 .43934E+05 

   2477.61    60.96    0.00   201.5 0.496E+00   2.40   521.72 .44970E+05 

   2534.69    60.96    0.00   212.4 0.471E+00   2.49   530.08 .46006E+05 

   2591.78    60.96    0.00   223.6 0.447E+00   2.58   538.38 .47041E+05 

   2648.86    60.96    0.00   235.2 0.425E+00   2.68   546.63 .48077E+05 

   2705.94    60.96    0.00   247.1 0.405E+00   2.77   554.83 .49113E+05 

   2763.03    60.96    0.00   259.4 0.385E+00   2.87   562.98 .50149E+05 

   2820.11    60.96    0.00   272.1 0.368E+00   2.96   571.08 .51185E+05 

   2877.19    60.96    0.00   285.1 0.351E+00   3.06   579.12 .52221E+05 

 Cumulative travel time =       52221.2461 sec  (   14.51 hrs) 

 Plume is LATERALLY FULLY MIXED at the end of the buoyant spreading regime. 

  

END OF MOD341: BUOYANT AMBIENT SPREADING                                       

---------------------------------------------------------------------------------              

---------------------------------------------------------------------------------              

BEGIN MOD361: PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT                        

  

  Vertical diffusivity (initial value)   = 0.589E-02 m^2/s 

  Horizontal diffusivity (initial value) = 0.147E-01 m^2/s 

  

 Profile definitions: 

   BV = Gaussian s.d.*sqrt(pi/2) (46%) thickness, measured vertically 

      = or equal to water depth, if fully mixed 

   BH = Gaussian s.d.*sqrt(pi/2) (46%) half-width, 

        measured horizontally in Y-direction 

   S  = hydrodynamic centerline dilution 

   C  = centerline concentration (includes reaction efects, if any) 

   TT = Cumulative travel time 

  

 Plume Stage 2 (bank attached): 

       X        Y       Z        S       C       BV       BH        TT 

   2877.19    60.96    0.00   285.1 0.351E+00   3.06   579.12 .52221E+05 

   2939.65    60.96    0.00   288.1 0.347E+00   3.09   579.12 .53355E+05 

   3002.10    60.96    0.00   291.2 0.343E+00   3.13   579.12 .54488E+05 

   3064.56    60.96    0.00   294.4 0.340E+00   3.16   579.12 .55622E+05 

   3127.02    60.96    0.00   297.6 0.336E+00   3.20   579.12 .56755E+05 

   3189.47    60.96    0.00   300.9 0.332E+00   3.23   579.12 .57889E+05 

   3251.93    60.96    0.00   304.2 0.329E+00   3.27   579.12 .59022E+05 

   3314.38    60.96    0.00   307.7 0.325E+00   3.30   579.12 .60155E+05 

   3376.84    60.96    0.00   311.2 0.321E+00   3.34   579.12 .61289E+05 

   3439.30    60.96    0.00   314.7 0.318E+00   3.38   579.12 .62422E+05 

   3501.75    60.96    0.00   318.4 0.314E+00   3.42   579.12 .63556E+05 

   3564.21    60.96    0.00   322.1 0.310E+00   3.46   579.12 .64689E+05 

   3626.66    60.96    0.00   325.9 0.307E+00   3.50   579.12 .65823E+05 

   3689.12    60.96    0.00   329.8 0.303E+00   3.54   579.12 .66956E+05 

   3751.58    60.96    0.00   333.8 0.300E+00   3.58   579.12 .68090E+05 

   3814.03    60.96    0.00   337.9 0.296E+00   3.63   579.12 .69223E+05 

   3876.49    60.96    0.00   342.0 0.292E+00   3.67   579.12 .70357E+05 

   3938.94    60.96    0.00   346.3 0.289E+00   3.72   579.12 .71490E+05 

   4001.40    60.96    0.00   350.6 0.285E+00   3.76   579.12 .72624E+05 

   4063.86    60.96    0.00   355.1 0.282E+00   3.81   579.12 .73757E+05 

   4126.31    60.96    0.00   359.6 0.278E+00   3.86   579.12 .74891E+05 

   4188.77    60.96    0.00   364.3 0.275E+00   3.91   579.12 .76024E+05 

   4251.23    60.96    0.00   369.0 0.271E+00   3.96   579.12 .77157E+05 

   4313.68    60.96    0.00   373.9 0.267E+00   4.01   579.12 .78291E+05 

   4376.14    60.96    0.00   378.9 0.264E+00   4.07   579.12 .79424E+05 

   4438.59    60.96    0.00   384.0 0.260E+00   4.12   579.12 .80558E+05 

   4501.05    60.96    0.00   389.2 0.257E+00   4.18   579.12 .81691E+05 

   4563.51    60.96    0.00   394.6 0.253E+00   4.24   579.12 .82825E+05 

   4625.96    60.96    0.00   400.1 0.250E+00   4.30   579.12 .83958E+05 

   4688.42    60.96    0.00   405.7 0.246E+00   4.36   579.12 .85092E+05 

   4750.87    60.96    0.00   411.5 0.243E+00   4.42   579.12 .86225E+05 

   4813.33    60.96    0.00   417.4 0.240E+00   4.48   579.12 .87359E+05 

   4875.79    60.96    0.00   423.4 0.236E+00   4.55   579.12 .88492E+05 

   4938.24    60.96    0.00   429.6 0.233E+00   4.61   579.12 .89626E+05 

   5000.70    60.96    0.00   436.0 0.229E+00   4.68   579.12 .90759E+05 

   5063.15    60.96    0.00   442.5 0.226E+00   4.75   579.12 .91893E+05 

   5125.61    60.96    0.00   449.2 0.223E+00   4.82   579.12 .93026E+05 

   5188.07    60.96    0.00   456.1 0.219E+00   4.90   579.12 .94159E+05 

   5250.52    60.96    0.00   463.1 0.216E+00   4.97   579.12 .95293E+05 

   5312.98    60.96    0.00   470.3 0.213E+00   5.05   579.12 .96426E+05 

   5375.43    60.96    0.00   477.8 0.209E+00   5.13   579.12 .97560E+05 

   5437.89    60.96    0.00   485.4 0.206E+00   5.21   579.12 .98693E+05 

   5500.35    60.96    0.00   493.2 0.203E+00   5.30   579.12 .99827E+05 



   5562.80    60.96    0.00   501.2 0.200E+00   5.38   579.12 .10096E+06 

   5625.26    60.96    0.00   509.4 0.196E+00   5.47   579.12 .10209E+06 

   5687.71    60.96    0.00   517.9 0.193E+00   5.56   579.12 .10323E+06 

   5750.17    60.96    0.00   526.6 0.190E+00   5.65   579.12 .10436E+06 

   5812.63    60.96    0.00   535.5 0.187E+00   5.75   579.12 .10549E+06 

   5875.08    60.96    0.00   544.7 0.184E+00   5.85   579.12 .10663E+06 

   5937.54    60.96    0.00   554.1 0.180E+00   5.95   579.12 .10776E+06 

   5999.99    60.96    0.00   563.7 0.177E+00   6.05   579.12 .10889E+06 

 Cumulative travel time =      108894.6250 sec  (   30.25 hrs) 

  

 Simulation limit based on maximum specified distance =   6000.00 m. 

   This is the REGION OF INTEREST limitation. 

  

END OF MOD361: PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT                       

---------------------------------------------------------------------------------              

---------------------------------------------------------------------------------              

CORMIX3: Buoyant Surface Discharges                    End of Prediction File 

33333333333333333333333333333333333333333333333333333333333333333333333333333333 



CORMIX SESSION REPORT: 

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

                      CORMIX MIXING ZONE EXPERT SYSTEM 

                          CORMIX Version 12.0GTS 

                       HYDRO3:Version-12.0.1.0  August,2021 

SITE NAME/LABEL:                OxyChem PondCreek 

  DESIGN CASE:                  Length 

  FILE NAME:                    C:\Users\EThatche\OneDrive - Jacobs\Documents\CORMIX Models-Misc\Occidental Chemical\oxychem MZ 

criteria 2026.prd 

  Using subsystem CORMIX3:     Buoyant Surface Discharges 

  Start of session:             02/11/2026--11:26:40 

***************************************************************************** 

SUMMARY OF INPUT DATA: 

----------------------------------------------------------------------------- 

AMBIENT PARAMETERS: 

  Cross-section                          = bounded 

  Width                           BS     = 579.12 m 

  Channel regularity              ICHREG = 2 

  Ambient flowrate                QA     = 223.36 m^3/s 

  Average depth                   HA     = 7.01 m 

  Depth at discharge              HD     = 4.91 m 

  Ambient velocity                UA     = 0.0550 m/s 

  Darcy-Weisbach friction factor  F      = 0.0420 

    Calculated from Manning's n          = 0.032 

  Wind velocity                   UW     = 2 m/s 

  Stratification Type             STRCND = U 

  Surface temperature                    = 28 degC 

  Bottom temperature                     = 28 degC 

  Calculated FRESH-WATER DENSITY values: 

  Surface density                 RHOAS  = 996.2338 kg/m^3 

  Bottom density                  RHOAB  = 996.2338 kg/m^3 

----------------------------------------------------------------------------- 

DISCHARGE PARAMETERS:             Surface Discharge 

  Discharge located on                   = left bank/shoreline 

  Discharge configuration                = protruding discharge 

  Distance from bank to outlet    DISTB  = 60.96 m 

  Discharge angle                 SIGMA  = 90 deg 

  Depth near discharge outlet     HD0    = 0.76 m 

  Bottom slope at discharge       SLOPE  = 20 deg 

  Rectangular discharge: 

    Discharge cross-section area  A0     = 5.80644 m^2 

    Discharge channel width       B0     = 7.62 m 

    Discharge channel depth       H0     = 0.762 m 

    Discharge aspect ratio        AR     = 0.1 

  Discharge flowrate              Q0     = 0.342634 m^3/s 

  Discharge velocity              U0     = 0.06 m/s 

  Discharge temperature (freshwater)     = 32.22 degC 

  Corresponding density           RHO0   = 994.9548 kg/m^3 

  Density difference              DRHO   = 1.2790 kg/m^3 

  Buoyant acceleration            GP0    = 0.0126 m/s^2 

  Discharge concentration         C0     = 100 % 

  Surface heat exchange coeff.    KS     = 0 m/s 

  Coefficient of decay            KD     = 0 /s 

----------------------------------------------------------------------------- 

DISCHARGE/ENVIRONMENT LENGTH SCALES: 

  LQ  = 2.41 m         Lm  = 2.58 m         Lbb = 25.90 m 

  LM  = 0.82 m 

----------------------------------------------------------------------------- 

NON-DIMENSIONAL PARAMETERS: 

  Densimetric Froude number       FR0    = 0.34 (based on LQ) 

  Channel densimetric Froude no.  FRCH   = 0.60 (based on H0) 

  Velocity ratio                  R      = 1.07 

----------------------------------------------------------------------------- 

MIXING ZONE / TOXIC DILUTION ZONE / AREA OF INTEREST PARAMETERS: 

  Toxic discharge                        = no 

  Water quality standard specified       = no 

  Regulatory mixing zone                 = yes 

  Regulatory mixing zone specification   = distance 

  Regulatory mixing zone value           = 1447.80 m (m^2 if area) 

  Region of interest                     = 6000 m 

***************************************************************************** 

HYDRODYNAMIC CLASSIFICATION: 

  *------------------------* 

  | FLOW CLASS   = PL1 | 

  *------------------------* 

 

  Limiting Dilution S = (QA/Q0)+ 1.0 = 652.9 

 

***************************************************************************** 

MIXING ZONE EVALUATION (hydrodynamic and regulatory summary): 

 

----------------------------------------------------------------------------- 

X-Y-Z Coordinate system: 

Origin is located at WATER SURFACE and at centerline of discharge channel: 

    60.96 m from the left bank/shore. 

  Number of display steps NSTEP = 50 per module. 

----------------------------------------------------------------------------- 

NEAR-FIELD REGION (NFR) CONDITIONS : 

Note: The NFR is the zone of strong initial mixing.  It has no regulatory 

  implication.  However, this information may be useful for the discharge 



  designer because the mixing in the NFR is usually sensitive to the 

  discharge design conditions. 

  Pollutant concentration at NFR edge  c = 70.459700 % 

  Dilution at edge of NFR              s = 1.4 

  NFR Location:                        x = 23.04 m 

    (centerline coordinates)           y = 0 m 

                                       z = 0 m 

  NFR plume dimensions:  half-width (bh) = 26.90 m 

                          thickness (bv) = 0.33 m 

  Cumulative travel time:       423.5371 sec. 

----------------------------------------------------------------------------- 

Buoyancy assessment: 

  The effluent density is less than the surrounding ambient water 

  density at the discharge level. 

  Therefore, the effluent is POSITIVELY BUOYANT and will tend to rise towards 

  the surface.  

----------------------------------------------------------------------------- 

FAR-FIELD MIXING SUMMARY: 

  Plume becomes vertically fully mixed WITHIN NEAR-FIELD at 0 m 

  downstream, but RE-STRATIFIES LATER and is not mixed in the far-field. 

  Plume becomes laterally fully mixed at 2877.19 m 

  downstream. 

----------------------------------------------------------------------------- 

PLUME BANK CONTACT SUMMARY: 

  Plume in bounded section contacts nearest bank at -11.52 m downstream. 

  Plume contacts second bank at 2877.19 m downstream. 

************************ TOXIC DILUTION ZONE SUMMARY ************************ 

No TDZ was specified for this simulation. 

********************** REGULATORY MIXING ZONE SUMMARY *********************** 

The plume conditions at the boundary of the specified RMZ are as follows: 

  Pollutant concentration              c = 1.651679  % 

  Corresponding dilution               s = 60.6 

  Plume location:                      x = 1447.8 m 

    (centerline coordinates)           y = 60.96 m 

                                       z = 0 m 

  Plume dimensions:      half-width (bh) = 359.35 m 

                          thickness (bv) = 1.05 m 

  Cumulative travel time:       26280.3262 sec. 

 

Note: 

Plume concentration c and dilution s values are reported based on prediction  

file values - assuming linear interpolation between predicted points just 

before and just after the RMZ boundary has been detected. 

 

Please ensure a small step size is used in the prediction file to account 

for this linear interpolation. Step size can be controlled by increasing 

(reduces the prediction step size) or decreasing (increases the prediction 

step size) the - Output Steps per Module - in CORMIX input. 

 

********************* FINAL DESIGN ADVICE AND COMMENTS ********************** 

REMINDER:  The user must take note that HYDRODYNAMIC MODELING by any known 

  technique is NOT AN EXACT SCIENCE. 

Extensive comparison with field and laboratory data has shown that the 

  CORMIX predictions on dilutions and concentrations (with associated 

  plume geometries) are reliable for the majority of cases and are accurate 

  to within about +-50% (standard deviation). 

As a further safeguard, CORMIX will not give predictions whenever it judges 

  the design configuration as highly complex and uncertain for prediction.



CORMIX3 PREDICTION FILE: 

33333333333333333333333333333333333333333333333333333333333333333333333333333333 

                       CORMIX MIXING ZONE EXPERT SYSTEM 

                Subsystem CORMIX3: Buoyant Surface Discharges 

                             CORMIX Version 12.0GTS                   

                     HYDRO3 Version 12.0.1.0 August 2021      

---------------------------------------------------------------------------------              

---------------------------------------------------------------------------------              

CASE DESCRIPTION 

 Site name/label:   OxyChem_PondCreek                                       

 Design case:       Length                                                  

 FILE NAME:         C:\...\Occidental Chemical\oxychem_MZ criteria_2026.prd 

 Time stamp:        02/11/2026--11:26:40     

  

ENVIRONMENT PARAMETERS (metric units) 

 Bounded section 

 BS    =    579.12  AS    =   4059.86  QA    =    223.36  ICHREG= 2 

 HA    =      7.01  HD    =      4.91 

 UA    =      0.055 F     =      0.042 USTAR =0.3987E-02 

 UW    =      2.000 UWSTAR=0.2198E-02 

 Uniform density environment 

 STRCND=  U         RHOAM =  996.2338 

  

DISCHARGE PARAMETERS (metric units) 

 BANK  =  LEFT      DISTB =     60.96  Configuration: protruding_discharge 

 SIGMA =     90.00  HDO   =      0.76  SLOPE =   20.00 deg. 

 Rectangular channel geometry: 

 B0    =      7.620 H0    =      0.762 A0    =0.5806E+01  AR    =      0.100 

 U0    =      0.059 Q0    =      0.343       =0.3426E+00 

 RHO0  =  994.9548  DRHO0 =0.1279E+01  GP0   =0.1259E-01 

 C0    =0.1000E+03  CUNITS=  %                              

 IPOLL =  1         KS    =0.0000E+00  KD    =0.0000E+00 

  

FLUX VARIABLES (metric units) 

 Q0    =0.3426E+00  M0    =0.2022E-01  J0    =0.4314E-02 

 Associated length scales (meters) 

 LQ    =      2.41  LM    =      0.82  Lm    =      2.58  Lb    =     25.90 

  

NON-DIMENSIONAL PARAMETERS 

 FR0   =      0.34  FRCH  =      0.60  R     =      1.07 

  

FLOW CLASSIFICATION 

 333333333333333333333333333333333333333333333333 

 3  Flow class (CORMIX3)      =    PL1          3 

 3  Applicable layer depth HS =     4.91        3 

 3  Limiting Dilution S=QA/Q0 + 1=   652.90     3 

 333333333333333333333333333333333333333333333333 

  

MIXING ZONE / TOXIC DILUTION / REGION OF INTEREST PARAMETERS 

 C0    =0.1000E+03  CUNITS=  %                              

 NTOX  =  0 

 NSTD  =  0 

 REGMZ =  1 

 REGSPC=  1         XREG  =   1447.80  WREG  =      0.00  AREG  =      0.00 

 XINT  =   6000.00  XMAX  =   6000.00 

  

X-Y-Z COORDINATE SYSTEM: 

    ORIGIN is located at the WATER SURFACE and at center of discharge 

      channel/outlet:     60.96 m  from the LEFT  bank/shore. 

    X-axis points downstream 

    Y-axis points to left as seen by an observer looking downstream 

    Z-axis points vertically upward (in CORMIX3, all values Z = 0.00) 

NSTEP =  50 display intervals per module 

---------------------------------------------------------------------------------              

---------------------------------------------------------------------------------              

BEGIN MOD301: DISCHARGE MODULE                                                 

  

 Efflux conditions: 

       X        Y       Z        S       C       BV       BH       UC        TT 

      0.00     0.00    0.00     1.0 0.100E+03   0.76     3.81    0.059  .00000E+00 

  

END OF MOD301: DISCHARGE MODULE                                                

---------------------------------------------------------------------------------              

---------------------------------------------------------------------------------              

BEGIN MOD302: ZONE OF FLOW ESTABLISHMENT                                       

  

  Control volume inflow: 

       X        Y       Z        S       C       BV       BH       UC        TT 

      0.00     0.00    0.00     1.0 0.100E+03   0.76     3.81    0.059  .00000E+00 

 

 VERTICAL MIXING occurs in the initial zone of flow establishment. 

  

 Profile definitions: 

   BV = Gaussian 1/e (37%) vertical thickness 

   BH = Gaussian 1/e (37%) horizontal half-width, normal to trajectory 

   S  = hydrodynamic centerline dilution 

   C  = centerline concentration (includes reaction efects, if any) 

   Uc = Local centerline excess velocity (above ambient) 

   TT = Cumulative travel time 

  



  Control volume outflow:                                  SIGMAE=    311.35 

       X        Y       Z        S       C       BV       BH       UC        TT 

      0.16    -0.42    0.00     1.0 0.100E+03   0.92     3.22    0.059  .76602E+01 

 Cumulative travel time =           7.6602 sec  (    0.00 hrs) 

  

END OF MOD302: ZONE OF FLOW ESTABLISHMENT                                      

---------------------------------------------------------------------------------              

---------------------------------------------------------------------------------              

BEGIN MOD331: UPSTREAM INTRUDING PLUME                                         

  

  Control volume inflow: 

       X        Y       Z        S       C       BV       BH        TT 

      0.16    -0.42    0.00     1.0 0.100E+03   0.92     3.22 .76602E+01 

 

 UPSTREAM INTRUSION PROPERTIES: 

        Upstream intrusion length               =      11.52 m 

        X-position of upstream stagnation point =     -11.52 m 

        Thickness in intrusion region           =       0.33 m 

        Half-width at downstream end            =      26.90 m 

        Thickness at downstream end             =       0.33 m 

  

 Profile definitions: 

   BV = top-hat thickness,measured vertically 

   BH = top-hat half-width, measured horizontally from bank/shoreline 

   S  = hydrodynamic average (bulk) dilution 

   C  = average (bulk) concentration (includes reaction effects, if any) 

   TT = Cumulative travel time 

  

       X        Y       Z        S       C       BV       BH        TT 

    -11.52     0.00    0.00  9999.9 0.000E+00   0.00     0.00 .76602E+01 

    -10.83     0.00    0.00     3.3 0.305E+02   0.10     3.80 .76602E+01 

     -7.44     0.00    0.00     1.4 0.722E+02   0.24     9.24 .76602E+01 

     -4.06     0.00    0.00     1.1 0.918E+02   0.30    12.50 .76602E+01 

     -0.67     0.00    0.00     1.0 0.997E+02   0.33    15.07 .76602E+01 

      2.72     0.00    0.00     1.0 0.980E+02   0.33    17.27 .54123E+02 

      6.11     0.00    0.00     1.1 0.910E+02   0.33    19.21 .11569E+03 

      9.49     0.00    0.00     1.2 0.831E+02   0.33    20.98 .17726E+03 

     12.88     0.00    0.00     1.3 0.771E+02   0.33    22.60 .23883E+03 

     16.27     0.00    0.00     1.4 0.734E+02   0.33    24.12 .30040E+03 

     19.66     0.00    0.00     1.4 0.716E+02   0.33    25.55 .36197E+03 

     23.04     0.00    0.00     1.4 0.705E+02   0.33    26.90 .42354E+03 

 Cumulative travel time =         423.5370 sec  (    0.12 hrs) 

  

END OF MOD331: UPSTREAM INTRUDING PLUME                                        

---------------------------------------------------------------------------------              

---------------------------------------------------------------------------------               

** End of NEAR-FIELD REGION (NFR) ** 

---------------------------------------------------------------------------------               

---------------------------------------------------------------------------------              

BEGIN MOD341: BUOYANT AMBIENT SPREADING                                        

  

 Profile definitions: 

   BV = top-hat thickness,measured vertically 

   BH = top-hat half-width, measured horizontally from bank/shoreline 

   S  = hydrodynamic average (bulk) dilution 

   C  = average (bulk) concentration (includes reaction effects, if any) 

   TT = Cumulative travel time 

  

 Plume Stage 2 (bank attached): 

       X        Y       Z        S       C       BV       BH        TT 

     23.04    60.96    0.00     1.4 0.705E+02   7.01     1.26 .42354E+03 

     80.13    60.96    0.00     3.5 0.284E+02   0.48    45.26 .14595E+04 

    137.21    60.96    0.00     4.1 0.245E+02   0.36    70.98 .24954E+04 

    194.29    60.96    0.00     4.6 0.216E+02   0.31    92.03 .35314E+04 

    251.38    60.96    0.00     5.2 0.191E+02   0.29   110.45 .45674E+04 

    308.46    60.96    0.00     6.0 0.168E+02   0.29   127.13 .56033E+04 

    365.54    60.96    0.00     6.8 0.147E+02   0.30   142.57 .66393E+04 

    422.62    60.96    0.00     7.8 0.128E+02   0.31   157.09 .76752E+04 

    479.71    60.96    0.00     9.0 0.111E+02   0.33   170.90 .87112E+04 

    536.79    60.96    0.00    10.3 0.969E+01   0.35   184.14 .97471E+04 

    593.87    60.96    0.00    11.8 0.845E+01   0.37   196.91 .10783E+05 

    650.96    60.96    0.00    13.5 0.739E+01   0.40   209.29 .11819E+05 

    708.04    60.96    0.00    15.4 0.648E+01   0.43   221.34 .12855E+05 

    765.12    60.96    0.00    17.5 0.570E+01   0.47   233.10 .13891E+05 

    822.21    60.96    0.00    19.8 0.504E+01   0.50   244.61 .14927E+05 

    879.29    60.96    0.00    22.4 0.447E+01   0.54   255.89 .15963E+05 

    936.37    60.96    0.00    25.1 0.398E+01   0.59   266.97 .16999E+05 

    993.45    60.96    0.00    28.1 0.356E+01   0.63   277.87 .18035E+05 

   1050.54    60.96    0.00    31.3 0.319E+01   0.67   288.59 .19071E+05 

   1107.62    60.96    0.00    34.8 0.288E+01   0.72   299.16 .20107E+05 

   1164.70    60.96    0.00    38.4 0.260E+01   0.77   309.57 .21143E+05 

   1221.79    60.96    0.00    42.4 0.236E+01   0.82   319.86 .22179E+05 

   1278.87    60.96    0.00    46.6 0.215E+01   0.88   330.01 .23215E+05 

   1335.95    60.96    0.00    51.0 0.196E+01   0.93   340.04 .24250E+05 

   1393.03    60.96    0.00    55.8 0.179E+01   0.99   349.95 .25286E+05 

 ** REGULATORY MIXING ZONE BOUNDARY ** 

 In this prediction interval the plume DOWNSTREAM distance meets or exceeds 

 the regulatory value =  1447.80 m. 

 This is the extent of the REGULATORY MIXING ZONE. 

   1450.12    60.96    0.00    60.8 0.165E+01   1.05   359.75 .26322E+05 



   1507.20    60.96    0.00    66.0 0.151E+01   1.11   369.45 .27358E+05 

   1564.28    60.96    0.00    71.6 0.140E+01   1.17   379.05 .28394E+05 

   1621.37    60.96    0.00    77.4 0.129E+01   1.24   388.55 .29430E+05 

   1678.45    60.96    0.00    83.5 0.120E+01   1.30   397.96 .30466E+05 

   1735.53    60.96    0.00    89.9 0.111E+01   1.37   407.28 .31502E+05 

   1792.62    60.96    0.00    96.6 0.103E+01   1.44   416.52 .32538E+05 

   1849.70    60.96    0.00   103.6 0.965E+00   1.51   425.68 .33574E+05 

   1906.78    60.96    0.00   110.9 0.901E+00   1.59   434.76 .34610E+05 

   1963.86    60.96    0.00   118.5 0.844E+00   1.66   443.76 .35646E+05 

   2020.95    60.96    0.00   126.5 0.791E+00   1.74   452.68 .36682E+05 

   2078.03    60.96    0.00   134.7 0.742E+00   1.81   461.54 .37718E+05 

   2135.11    60.96    0.00   143.3 0.698E+00   1.89   470.33 .38754E+05 

   2192.20    60.96    0.00   152.2 0.657E+00   1.97   479.05 .39790E+05 

   2249.28    60.96    0.00   161.4 0.620E+00   2.06   487.71 .40826E+05 

   2306.36    60.96    0.00   170.9 0.585E+00   2.14   496.30 .41862E+05 

   2363.45    60.96    0.00   180.8 0.553E+00   2.23   504.83 .42898E+05 

   2420.53    60.96    0.00   191.0 0.524E+00   2.31   513.30 .43934E+05 

   2477.61    60.96    0.00   201.5 0.496E+00   2.40   521.72 .44970E+05 

   2534.69    60.96    0.00   212.4 0.471E+00   2.49   530.08 .46006E+05 

   2591.78    60.96    0.00   223.6 0.447E+00   2.58   538.38 .47041E+05 

   2648.86    60.96    0.00   235.2 0.425E+00   2.68   546.63 .48077E+05 

   2705.94    60.96    0.00   247.1 0.405E+00   2.77   554.83 .49113E+05 

   2763.03    60.96    0.00   259.4 0.385E+00   2.87   562.98 .50149E+05 

   2820.11    60.96    0.00   272.1 0.368E+00   2.96   571.08 .51185E+05 

   2877.19    60.96    0.00   285.1 0.351E+00   3.06   579.12 .52221E+05 

 Cumulative travel time =       52221.2461 sec  (   14.51 hrs) 

 Plume is LATERALLY FULLY MIXED at the end of the buoyant spreading regime. 

  

END OF MOD341: BUOYANT AMBIENT SPREADING                                       

---------------------------------------------------------------------------------              

---------------------------------------------------------------------------------              

BEGIN MOD361: PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT                        

  

  Vertical diffusivity (initial value)   = 0.589E-02 m^2/s 

  Horizontal diffusivity (initial value) = 0.147E-01 m^2/s 

  

 Profile definitions: 

   BV = Gaussian s.d.*sqrt(pi/2) (46%) thickness, measured vertically 

      = or equal to water depth, if fully mixed 

   BH = Gaussian s.d.*sqrt(pi/2) (46%) half-width, 

        measured horizontally in Y-direction 

   S  = hydrodynamic centerline dilution 

   C  = centerline concentration (includes reaction efects, if any) 

   TT = Cumulative travel time 

  

 Plume Stage 2 (bank attached): 

       X        Y       Z        S       C       BV       BH        TT 

   2877.19    60.96    0.00   285.1 0.351E+00   3.06   579.12 .52221E+05 

   2939.65    60.96    0.00   288.1 0.347E+00   3.09   579.12 .53355E+05 

   3002.10    60.96    0.00   291.2 0.343E+00   3.13   579.12 .54488E+05 

   3064.56    60.96    0.00   294.4 0.340E+00   3.16   579.12 .55622E+05 

   3127.02    60.96    0.00   297.6 0.336E+00   3.20   579.12 .56755E+05 

   3189.47    60.96    0.00   300.9 0.332E+00   3.23   579.12 .57889E+05 

   3251.93    60.96    0.00   304.2 0.329E+00   3.27   579.12 .59022E+05 

   3314.38    60.96    0.00   307.7 0.325E+00   3.30   579.12 .60155E+05 

   3376.84    60.96    0.00   311.2 0.321E+00   3.34   579.12 .61289E+05 

   3439.30    60.96    0.00   314.7 0.318E+00   3.38   579.12 .62422E+05 

   3501.75    60.96    0.00   318.4 0.314E+00   3.42   579.12 .63556E+05 

   3564.21    60.96    0.00   322.1 0.310E+00   3.46   579.12 .64689E+05 

   3626.66    60.96    0.00   325.9 0.307E+00   3.50   579.12 .65823E+05 

   3689.12    60.96    0.00   329.8 0.303E+00   3.54   579.12 .66956E+05 

   3751.58    60.96    0.00   333.8 0.300E+00   3.58   579.12 .68090E+05 

   3814.03    60.96    0.00   337.9 0.296E+00   3.63   579.12 .69223E+05 

   3876.49    60.96    0.00   342.0 0.292E+00   3.67   579.12 .70357E+05 

   3938.94    60.96    0.00   346.3 0.289E+00   3.72   579.12 .71490E+05 

   4001.40    60.96    0.00   350.6 0.285E+00   3.76   579.12 .72624E+05 

   4063.86    60.96    0.00   355.1 0.282E+00   3.81   579.12 .73757E+05 

   4126.31    60.96    0.00   359.6 0.278E+00   3.86   579.12 .74891E+05 

   4188.77    60.96    0.00   364.3 0.275E+00   3.91   579.12 .76024E+05 

   4251.23    60.96    0.00   369.0 0.271E+00   3.96   579.12 .77157E+05 

   4313.68    60.96    0.00   373.9 0.267E+00   4.01   579.12 .78291E+05 

   4376.14    60.96    0.00   378.9 0.264E+00   4.07   579.12 .79424E+05 

   4438.59    60.96    0.00   384.0 0.260E+00   4.12   579.12 .80558E+05 

   4501.05    60.96    0.00   389.2 0.257E+00   4.18   579.12 .81691E+05 

   4563.51    60.96    0.00   394.6 0.253E+00   4.24   579.12 .82825E+05 

   4625.96    60.96    0.00   400.1 0.250E+00   4.30   579.12 .83958E+05 

   4688.42    60.96    0.00   405.7 0.246E+00   4.36   579.12 .85092E+05 

   4750.87    60.96    0.00   411.5 0.243E+00   4.42   579.12 .86225E+05 

   4813.33    60.96    0.00   417.4 0.240E+00   4.48   579.12 .87359E+05 

   4875.79    60.96    0.00   423.4 0.236E+00   4.55   579.12 .88492E+05 

   4938.24    60.96    0.00   429.6 0.233E+00   4.61   579.12 .89626E+05 

   5000.70    60.96    0.00   436.0 0.229E+00   4.68   579.12 .90759E+05 

   5063.15    60.96    0.00   442.5 0.226E+00   4.75   579.12 .91893E+05 

   5125.61    60.96    0.00   449.2 0.223E+00   4.82   579.12 .93026E+05 

   5188.07    60.96    0.00   456.1 0.219E+00   4.90   579.12 .94159E+05 

   5250.52    60.96    0.00   463.1 0.216E+00   4.97   579.12 .95293E+05 

   5312.98    60.96    0.00   470.3 0.213E+00   5.05   579.12 .96426E+05 

   5375.43    60.96    0.00   477.8 0.209E+00   5.13   579.12 .97560E+05 

   5437.89    60.96    0.00   485.4 0.206E+00   5.21   579.12 .98693E+05 

   5500.35    60.96    0.00   493.2 0.203E+00   5.30   579.12 .99827E+05 



   5562.80    60.96    0.00   501.2 0.200E+00   5.38   579.12 .10096E+06 

   5625.26    60.96    0.00   509.4 0.196E+00   5.47   579.12 .10209E+06 

   5687.71    60.96    0.00   517.9 0.193E+00   5.56   579.12 .10323E+06 

   5750.17    60.96    0.00   526.6 0.190E+00   5.65   579.12 .10436E+06 

   5812.63    60.96    0.00   535.5 0.187E+00   5.75   579.12 .10549E+06 

   5875.08    60.96    0.00   544.7 0.184E+00   5.85   579.12 .10663E+06 

   5937.54    60.96    0.00   554.1 0.180E+00   5.95   579.12 .10776E+06 

   5999.99    60.96    0.00   563.7 0.177E+00   6.05   579.12 .10889E+06 

 Cumulative travel time =      108894.6250 sec  (   30.25 hrs) 

  

 Simulation limit based on maximum specified distance =   6000.00 m. 

   This is the REGION OF INTEREST limitation. 

  

END OF MOD361: PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT                       

---------------------------------------------------------------------------------              

---------------------------------------------------------------------------------              

CORMIX3: Buoyant Surface Discharges                    End of Prediction File 

33333333333333333333333333333333333333333333333333333333333333333333333333333333 



CORMIX SESSION REPORT: 

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

                      CORMIX MIXING ZONE EXPERT SYSTEM 

                          CORMIX Version 12.0GTS 

                       HYDRO3:Version-12.0.1.0  August,2021 

SITE NAME/LABEL:                OxyChem PondCreek 

  DESIGN CASE:                  Area 

  FILE NAME:                    C:\Users\EThatche\OneDrive - Jacobs\Documents\CORMIX Models-Misc\Occidental Chemical\oxychem MZ 

criteria 2026.prd 

  Using subsystem CORMIX3:     Buoyant Surface Discharges 

  Start of session:             02/11/2026--11:29:54 

***************************************************************************** 

SUMMARY OF INPUT DATA: 

----------------------------------------------------------------------------- 

AMBIENT PARAMETERS: 

  Cross-section                          = bounded 

  Width                           BS     = 579.12 m 

  Channel regularity              ICHREG = 2 

  Ambient flowrate                QA     = 223.36 m^3/s 

  Average depth                   HA     = 7.01 m 

  Depth at discharge              HD     = 4.91 m 

  Ambient velocity                UA     = 0.0550 m/s 

  Darcy-Weisbach friction factor  F      = 0.0420 

    Calculated from Manning's n          = 0.032 

  Wind velocity                   UW     = 2 m/s 

  Stratification Type             STRCND = U 

  Surface temperature                    = 28 degC 

  Bottom temperature                     = 28 degC 

  Calculated FRESH-WATER DENSITY values: 

  Surface density                 RHOAS  = 996.2338 kg/m^3 

  Bottom density                  RHOAB  = 996.2338 kg/m^3 

----------------------------------------------------------------------------- 

DISCHARGE PARAMETERS:             Surface Discharge 

  Discharge located on                   = left bank/shoreline 

  Discharge configuration                = protruding discharge 

  Distance from bank to outlet    DISTB  = 60.96 m 

  Discharge angle                 SIGMA  = 90 deg 

  Depth near discharge outlet     HD0    = 0.76 m 

  Bottom slope at discharge       SLOPE  = 20 deg 

  Rectangular discharge: 

    Discharge cross-section area  A0     = 5.80644 m^2 

    Discharge channel width       B0     = 7.62 m 

    Discharge channel depth       H0     = 0.762 m 

    Discharge aspect ratio        AR     = 0.1 

  Discharge flowrate              Q0     = 0.342634 m^3/s 

  Discharge velocity              U0     = 0.06 m/s 

  Discharge temperature (freshwater)     = 32.22 degC 

  Corresponding density           RHO0   = 994.9548 kg/m^3 

  Density difference              DRHO   = 1.2790 kg/m^3 

  Buoyant acceleration            GP0    = 0.0126 m/s^2 

  Discharge concentration         C0     = 100 % 

  Surface heat exchange coeff.    KS     = 0 m/s 

  Coefficient of decay            KD     = 0 /s 

----------------------------------------------------------------------------- 

DISCHARGE/ENVIRONMENT LENGTH SCALES: 

  LQ  = 2.41 m         Lm  = 2.58 m         Lbb = 25.90 m 

  LM  = 0.82 m 

----------------------------------------------------------------------------- 

NON-DIMENSIONAL PARAMETERS: 

  Densimetric Froude number       FR0    = 0.34 (based on LQ) 

  Channel densimetric Froude no.  FRCH   = 0.60 (based on H0) 

  Velocity ratio                  R      = 1.07 

----------------------------------------------------------------------------- 

MIXING ZONE / TOXIC DILUTION ZONE / AREA OF INTEREST PARAMETERS: 

  Toxic discharge                        = no 

  Water quality standard specified       = no 

  Regulatory mixing zone                 = yes 

  Regulatory mixing zone specification   = area 

  Regulatory mixing zone value           = 1014.97 m (m^2 if area) 

  Region of interest                     = 6000 m 

***************************************************************************** 

HYDRODYNAMIC CLASSIFICATION: 

  *------------------------* 

  | FLOW CLASS   = PL1 | 

  *------------------------* 

 

  Limiting Dilution S = (QA/Q0)+ 1.0 = 652.9 

 

***************************************************************************** 

MIXING ZONE EVALUATION (hydrodynamic and regulatory summary): 

 

----------------------------------------------------------------------------- 

X-Y-Z Coordinate system: 

Origin is located at WATER SURFACE and at centerline of discharge channel: 

    60.96 m from the left bank/shore. 

  Number of display steps NSTEP = 50 per module. 

----------------------------------------------------------------------------- 

NEAR-FIELD REGION (NFR) CONDITIONS : 

Note: The NFR is the zone of strong initial mixing.  It has no regulatory 

  implication.  However, this information may be useful for the discharge 



  designer because the mixing in the NFR is usually sensitive to the 

  discharge design conditions. 

  Pollutant concentration at NFR edge  c = 70.459700 % 

  Dilution at edge of NFR              s = 1.4 

  NFR Location:                        x = 23.04 m 

    (centerline coordinates)           y = 0 m 

                                       z = 0 m 

  NFR plume dimensions:  half-width (bh) = 26.90 m 

                          thickness (bv) = 0.33 m 

  Cumulative travel time:       423.5371 sec. 

----------------------------------------------------------------------------- 

Buoyancy assessment: 

  The effluent density is less than the surrounding ambient water 

  density at the discharge level. 

  Therefore, the effluent is POSITIVELY BUOYANT and will tend to rise towards 

  the surface.  

----------------------------------------------------------------------------- 

FAR-FIELD MIXING SUMMARY: 

  Plume becomes vertically fully mixed WITHIN NEAR-FIELD at 0 m 

  downstream, but RE-STRATIFIES LATER and is not mixed in the far-field. 

  Plume becomes laterally fully mixed at 2877.19 m 

  downstream. 

----------------------------------------------------------------------------- 

PLUME BANK CONTACT SUMMARY: 

  Plume in bounded section contacts nearest bank at -11.52 m downstream. 

  Plume contacts second bank at 2877.19 m downstream. 

************************ TOXIC DILUTION ZONE SUMMARY ************************ 

No TDZ was specified for this simulation. 

********************** REGULATORY MIXING ZONE SUMMARY *********************** 

The plume conditions at the boundary of the specified RMZ are as follows: 

  Pollutant concentration              c = 0.612772  % 

  Corresponding dilution               s = 163.2 

  Plume location:                      x = 2260.56 m 

    (centerline coordinates)           y = 60.96 m 

                                       z = 0 m 

  Plume dimensions:      half-width (bh) = 489.41 m 

                          thickness (bv) = 2.07 m 

  Cumulative travel time:       41030.5 sec. 

REGULATORY MIXING ZONE criteria were satisfied in the Upstream Intrusion region. 

Carefully review the prediction file. 

 

 

Note: 

Plume concentration c and dilution s values are reported based on prediction  

file values - assuming linear interpolation between predicted points just 

before and just after the RMZ boundary has been detected. 

 

Please ensure a small step size is used in the prediction file to account 

for this linear interpolation. Step size can be controlled by increasing 

(reduces the prediction step size) or decreasing (increases the prediction 

step size) the - Output Steps per Module - in CORMIX input. 

 

********************* FINAL DESIGN ADVICE AND COMMENTS ********************** 

REMINDER:  The user must take note that HYDRODYNAMIC MODELING by any known 

  technique is NOT AN EXACT SCIENCE. 

Extensive comparison with field and laboratory data has shown that the 

  CORMIX predictions on dilutions and concentrations (with associated 

  plume geometries) are reliable for the majority of cases and are accurate 

  to within about +-50% (standard deviation). 

As a further safeguard, CORMIX will not give predictions whenever it judges 

  the design configuration as highly complex and uncertain for prediction.



CORMIX3 PREDICTION FILE: 

33333333333333333333333333333333333333333333333333333333333333333333333333333333 

                       CORMIX MIXING ZONE EXPERT SYSTEM 

                Subsystem CORMIX3: Buoyant Surface Discharges 

                             CORMIX Version 12.0GTS                   

                     HYDRO3 Version 12.0.1.0 August 2021      

---------------------------------------------------------------------------------              

---------------------------------------------------------------------------------              

CASE DESCRIPTION 

 Site name/label:   OxyChem_PondCreek                                       

 Design case:       Area                                                    

 FILE NAME:         C:\...\Occidental Chemical\oxychem_MZ criteria_2026.prd 

 Time stamp:        02/11/2026--11:29:54     

  

ENVIRONMENT PARAMETERS (metric units) 

 Bounded section 

 BS    =    579.12  AS    =   4059.86  QA    =    223.36  ICHREG= 2 

 HA    =      7.01  HD    =      4.91 

 UA    =      0.055 F     =      0.042 USTAR =0.3987E-02 

 UW    =      2.000 UWSTAR=0.2198E-02 

 Uniform density environment 

 STRCND=  U         RHOAM =  996.2338 

  

DISCHARGE PARAMETERS (metric units) 

 BANK  =  LEFT      DISTB =     60.96  Configuration: protruding_discharge 

 SIGMA =     90.00  HDO   =      0.76  SLOPE =   20.00 deg. 

 Rectangular channel geometry: 

 B0    =      7.620 H0    =      0.762 A0    =0.5806E+01  AR    =      0.100 

 U0    =      0.059 Q0    =      0.343       =0.3426E+00 

 RHO0  =  994.9548  DRHO0 =0.1279E+01  GP0   =0.1259E-01 

 C0    =0.1000E+03  CUNITS=  %                              

 IPOLL =  1         KS    =0.0000E+00  KD    =0.0000E+00 

  

FLUX VARIABLES (metric units) 

 Q0    =0.3426E+00  M0    =0.2022E-01  J0    =0.4314E-02 

 Associated length scales (meters) 

 LQ    =      2.41  LM    =      0.82  Lm    =      2.58  Lb    =     25.90 

  

NON-DIMENSIONAL PARAMETERS 

 FR0   =      0.34  FRCH  =      0.60  R     =      1.07 

  

FLOW CLASSIFICATION 

 333333333333333333333333333333333333333333333333 

 3  Flow class (CORMIX3)      =    PL1          3 

 3  Applicable layer depth HS =     4.91        3 

 3  Limiting Dilution S=QA/Q0 + 1=   652.90     3 

 333333333333333333333333333333333333333333333333 

  

MIXING ZONE / TOXIC DILUTION / REGION OF INTEREST PARAMETERS 

 C0    =0.1000E+03  CUNITS=  %                              

 NTOX  =  0 

 NSTD  =  0 

 REGMZ =  1 

 REGSPC=  3         XREG  =      0.00  WREG  =      0.00  AREG  =   1014.97 

 XINT  =   6000.00  XMAX  =   6000.00 

  

X-Y-Z COORDINATE SYSTEM: 

    ORIGIN is located at the WATER SURFACE and at center of discharge 

      channel/outlet:     60.96 m  from the LEFT  bank/shore. 

    X-axis points downstream 

    Y-axis points to left as seen by an observer looking downstream 

    Z-axis points vertically upward (in CORMIX3, all values Z = 0.00) 

NSTEP =  50 display intervals per module 

---------------------------------------------------------------------------------              

---------------------------------------------------------------------------------              

BEGIN MOD301: DISCHARGE MODULE                                                 

  

 Efflux conditions: 

       X        Y       Z        S       C       BV       BH       UC        TT 

      0.00     0.00    0.00     1.0 0.100E+03   0.76     3.81    0.059  .00000E+00 

  

END OF MOD301: DISCHARGE MODULE                                                

---------------------------------------------------------------------------------              

---------------------------------------------------------------------------------              

BEGIN MOD302: ZONE OF FLOW ESTABLISHMENT                                       

  

  Control volume inflow: 

       X        Y       Z        S       C       BV       BH       UC        TT 

      0.00     0.00    0.00     1.0 0.100E+03   0.76     3.81    0.059  .00000E+00 

 

 VERTICAL MIXING occurs in the initial zone of flow establishment. 

  

 Profile definitions: 

   BV = Gaussian 1/e (37%) vertical thickness 

   BH = Gaussian 1/e (37%) horizontal half-width, normal to trajectory 

   S  = hydrodynamic centerline dilution 

   C  = centerline concentration (includes reaction efects, if any) 

   Uc = Local centerline excess velocity (above ambient) 

   TT = Cumulative travel time 

  



  Control volume outflow:                                  SIGMAE=    311.35 

       X        Y       Z        S       C       BV       BH       UC        TT 

      0.16    -0.42    0.00     1.0 0.100E+03   0.92     3.22    0.059  .76602E+01 

 Cumulative travel time =           7.6602 sec  (    0.00 hrs) 

  

END OF MOD302: ZONE OF FLOW ESTABLISHMENT                                      

---------------------------------------------------------------------------------              

---------------------------------------------------------------------------------              

BEGIN MOD331: UPSTREAM INTRUDING PLUME                                         

  

  Control volume inflow: 

       X        Y       Z        S       C       BV       BH        TT 

      0.16    -0.42    0.00     1.0 0.100E+03   0.92     3.22 .76602E+01 

 

 UPSTREAM INTRUSION PROPERTIES: 

        Upstream intrusion length               =      11.52 m 

        X-position of upstream stagnation point =     -11.52 m 

        Thickness in intrusion region           =       0.33 m 

        Half-width at downstream end            =      26.90 m 

        Thickness at downstream end             =       0.33 m 

  

 Profile definitions: 

   BV = top-hat thickness,measured vertically 

   BH = top-hat half-width, measured horizontally from bank/shoreline 

   S  = hydrodynamic average (bulk) dilution 

   C  = average (bulk) concentration (includes reaction effects, if any) 

   TT = Cumulative travel time 

  

       X        Y       Z        S       C       BV       BH        TT 

    -11.52     0.00    0.00  9999.9 0.000E+00   0.00     0.00 .76602E+01 

    -10.83     0.00    0.00     3.3 0.305E+02   0.10     3.80 .76602E+01 

     -7.44     0.00    0.00     1.4 0.722E+02   0.24     9.24 .76602E+01 

     -4.06     0.00    0.00     1.1 0.918E+02   0.30    12.50 .76602E+01 

     -0.67     0.00    0.00     1.0 0.997E+02   0.33    15.07 .76602E+01 

      2.72     0.00    0.00     1.0 0.980E+02   0.33    17.27 .54123E+02 

      6.11     0.00    0.00     1.1 0.910E+02   0.33    19.21 .11569E+03 

      9.49     0.00    0.00     1.2 0.831E+02   0.33    20.98 .17726E+03 

     12.88     0.00    0.00     1.3 0.771E+02   0.33    22.60 .23883E+03 

     16.27     0.00    0.00     1.4 0.734E+02   0.33    24.12 .30040E+03 

     19.66     0.00    0.00     1.4 0.716E+02   0.33    25.55 .36197E+03 

     23.04     0.00    0.00     1.4 0.705E+02   0.33    26.90 .42354E+03 

 Cumulative travel time =         423.5370 sec  (    0.12 hrs) 

  

END OF MOD331: UPSTREAM INTRUDING PLUME                                        

---------------------------------------------------------------------------------              

---------------------------------------------------------------------------------               

** End of NEAR-FIELD REGION (NFR) ** 

---------------------------------------------------------------------------------               

---------------------------------------------------------------------------------              

BEGIN MOD341: BUOYANT AMBIENT SPREADING                                        

  

 Profile definitions: 

   BV = top-hat thickness,measured vertically 

   BH = top-hat half-width, measured horizontally from bank/shoreline 

   S  = hydrodynamic average (bulk) dilution 

   C  = average (bulk) concentration (includes reaction effects, if any) 

   TT = Cumulative travel time 

  

 Plume Stage 2 (bank attached): 

       X        Y       Z        S       C       BV       BH        TT 

     23.04    60.96    0.00     1.4 0.705E+02   7.01     1.26 .42354E+03 

     80.13    60.96    0.00     3.5 0.284E+02   0.48    45.26 .14595E+04 

    137.21    60.96    0.00     4.1 0.245E+02   0.36    70.98 .24954E+04 

    194.29    60.96    0.00     4.6 0.216E+02   0.31    92.03 .35314E+04 

    251.38    60.96    0.00     5.2 0.191E+02   0.29   110.45 .45674E+04 

    308.46    60.96    0.00     6.0 0.168E+02   0.29   127.13 .56033E+04 

    365.54    60.96    0.00     6.8 0.147E+02   0.30   142.57 .66393E+04 

    422.62    60.96    0.00     7.8 0.128E+02   0.31   157.09 .76752E+04 

    479.71    60.96    0.00     9.0 0.111E+02   0.33   170.90 .87112E+04 

    536.79    60.96    0.00    10.3 0.969E+01   0.35   184.14 .97471E+04 

    593.87    60.96    0.00    11.8 0.845E+01   0.37   196.91 .10783E+05 

    650.96    60.96    0.00    13.5 0.739E+01   0.40   209.29 .11819E+05 

    708.04    60.96    0.00    15.4 0.648E+01   0.43   221.34 .12855E+05 

    765.12    60.96    0.00    17.5 0.570E+01   0.47   233.10 .13891E+05 

    822.21    60.96    0.00    19.8 0.504E+01   0.50   244.61 .14927E+05 

    879.29    60.96    0.00    22.4 0.447E+01   0.54   255.89 .15963E+05 

    936.37    60.96    0.00    25.1 0.398E+01   0.59   266.97 .16999E+05 

    993.45    60.96    0.00    28.1 0.356E+01   0.63   277.87 .18035E+05 

   1050.54    60.96    0.00    31.3 0.319E+01   0.67   288.59 .19071E+05 

   1107.62    60.96    0.00    34.8 0.288E+01   0.72   299.16 .20107E+05 

   1164.70    60.96    0.00    38.4 0.260E+01   0.77   309.57 .21143E+05 

   1221.79    60.96    0.00    42.4 0.236E+01   0.82   319.86 .22179E+05 

   1278.87    60.96    0.00    46.6 0.215E+01   0.88   330.01 .23215E+05 

   1335.95    60.96    0.00    51.0 0.196E+01   0.93   340.04 .24250E+05 

   1393.03    60.96    0.00    55.8 0.179E+01   0.99   349.95 .25286E+05 

   1450.12    60.96    0.00    60.8 0.165E+01   1.05   359.75 .26322E+05 

   1507.20    60.96    0.00    66.0 0.151E+01   1.11   369.45 .27358E+05 

   1564.28    60.96    0.00    71.6 0.140E+01   1.17   379.05 .28394E+05 

   1621.37    60.96    0.00    77.4 0.129E+01   1.24   388.55 .29430E+05 

   1678.45    60.96    0.00    83.5 0.120E+01   1.30   397.96 .30466E+05 



   1735.53    60.96    0.00    89.9 0.111E+01   1.37   407.28 .31502E+05 

   1792.62    60.96    0.00    96.6 0.103E+01   1.44   416.52 .32538E+05 

   1849.70    60.96    0.00   103.6 0.965E+00   1.51   425.68 .33574E+05 

   1906.78    60.96    0.00   110.9 0.901E+00   1.59   434.76 .34610E+05 

   1963.86    60.96    0.00   118.5 0.844E+00   1.66   443.76 .35646E+05 

   2020.95    60.96    0.00   126.5 0.791E+00   1.74   452.68 .36682E+05 

   2078.03    60.96    0.00   134.7 0.742E+00   1.81   461.54 .37718E+05 

   2135.11    60.96    0.00   143.3 0.698E+00   1.89   470.33 .38754E+05 

   2192.20    60.96    0.00   152.2 0.657E+00   1.97   479.05 .39790E+05 

   2249.28    60.96    0.00   161.4 0.620E+00   2.06   487.71 .40826E+05 

 ** REGULATORY MIXING ZONE BOUNDARY ** 

 In this prediction interval the plume area meets or exceeds 

 the regulatory value =  1014.97 m^2. 

 This is the extent of the REGULATORY MIXING ZONE. 

   2306.36    60.96    0.00   170.9 0.585E+00   2.14   496.30 .41862E+05 

   2363.45    60.96    0.00   180.8 0.553E+00   2.23   504.83 .42898E+05 

   2420.53    60.96    0.00   191.0 0.524E+00   2.31   513.30 .43934E+05 

   2477.61    60.96    0.00   201.5 0.496E+00   2.40   521.72 .44970E+05 

   2534.69    60.96    0.00   212.4 0.471E+00   2.49   530.08 .46006E+05 

   2591.78    60.96    0.00   223.6 0.447E+00   2.58   538.38 .47041E+05 

   2648.86    60.96    0.00   235.2 0.425E+00   2.68   546.63 .48077E+05 

   2705.94    60.96    0.00   247.1 0.405E+00   2.77   554.83 .49113E+05 

   2763.03    60.96    0.00   259.4 0.385E+00   2.87   562.98 .50149E+05 

   2820.11    60.96    0.00   272.1 0.368E+00   2.96   571.08 .51185E+05 

   2877.19    60.96    0.00   285.1 0.351E+00   3.06   579.12 .52221E+05 

 Cumulative travel time =       52221.2461 sec  (   14.51 hrs) 

 Plume is LATERALLY FULLY MIXED at the end of the buoyant spreading regime. 

  

END OF MOD341: BUOYANT AMBIENT SPREADING                                       

---------------------------------------------------------------------------------              

---------------------------------------------------------------------------------              

BEGIN MOD361: PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT                        

  

  Vertical diffusivity (initial value)   = 0.589E-02 m^2/s 

  Horizontal diffusivity (initial value) = 0.147E-01 m^2/s 

  

 Profile definitions: 

   BV = Gaussian s.d.*sqrt(pi/2) (46%) thickness, measured vertically 

      = or equal to water depth, if fully mixed 

   BH = Gaussian s.d.*sqrt(pi/2) (46%) half-width, 

        measured horizontally in Y-direction 

   S  = hydrodynamic centerline dilution 

   C  = centerline concentration (includes reaction efects, if any) 

   TT = Cumulative travel time 

  

 Plume Stage 2 (bank attached): 

       X        Y       Z        S       C       BV       BH        TT 

   2877.19    60.96    0.00   285.1 0.351E+00   3.06   579.12 .52221E+05 

   2939.65    60.96    0.00   288.1 0.347E+00   3.09   579.12 .53355E+05 

   3002.10    60.96    0.00   291.2 0.343E+00   3.13   579.12 .54488E+05 

   3064.56    60.96    0.00   294.4 0.340E+00   3.16   579.12 .55622E+05 

   3127.02    60.96    0.00   297.6 0.336E+00   3.20   579.12 .56755E+05 

   3189.47    60.96    0.00   300.9 0.332E+00   3.23   579.12 .57889E+05 

   3251.93    60.96    0.00   304.2 0.329E+00   3.27   579.12 .59022E+05 

   3314.38    60.96    0.00   307.7 0.325E+00   3.30   579.12 .60155E+05 

   3376.84    60.96    0.00   311.2 0.321E+00   3.34   579.12 .61289E+05 

   3439.30    60.96    0.00   314.7 0.318E+00   3.38   579.12 .62422E+05 

   3501.75    60.96    0.00   318.4 0.314E+00   3.42   579.12 .63556E+05 

   3564.21    60.96    0.00   322.1 0.310E+00   3.46   579.12 .64689E+05 

   3626.66    60.96    0.00   325.9 0.307E+00   3.50   579.12 .65823E+05 

   3689.12    60.96    0.00   329.8 0.303E+00   3.54   579.12 .66956E+05 

   3751.58    60.96    0.00   333.8 0.300E+00   3.58   579.12 .68090E+05 

   3814.03    60.96    0.00   337.9 0.296E+00   3.63   579.12 .69223E+05 

   3876.49    60.96    0.00   342.0 0.292E+00   3.67   579.12 .70357E+05 

   3938.94    60.96    0.00   346.3 0.289E+00   3.72   579.12 .71490E+05 

   4001.40    60.96    0.00   350.6 0.285E+00   3.76   579.12 .72624E+05 

   4063.86    60.96    0.00   355.1 0.282E+00   3.81   579.12 .73757E+05 

   4126.31    60.96    0.00   359.6 0.278E+00   3.86   579.12 .74891E+05 

   4188.77    60.96    0.00   364.3 0.275E+00   3.91   579.12 .76024E+05 

   4251.23    60.96    0.00   369.0 0.271E+00   3.96   579.12 .77157E+05 

   4313.68    60.96    0.00   373.9 0.267E+00   4.01   579.12 .78291E+05 

   4376.14    60.96    0.00   378.9 0.264E+00   4.07   579.12 .79424E+05 

   4438.59    60.96    0.00   384.0 0.260E+00   4.12   579.12 .80558E+05 

   4501.05    60.96    0.00   389.2 0.257E+00   4.18   579.12 .81691E+05 

   4563.51    60.96    0.00   394.6 0.253E+00   4.24   579.12 .82825E+05 

   4625.96    60.96    0.00   400.1 0.250E+00   4.30   579.12 .83958E+05 

   4688.42    60.96    0.00   405.7 0.246E+00   4.36   579.12 .85092E+05 

   4750.87    60.96    0.00   411.5 0.243E+00   4.42   579.12 .86225E+05 

   4813.33    60.96    0.00   417.4 0.240E+00   4.48   579.12 .87359E+05 

   4875.79    60.96    0.00   423.4 0.236E+00   4.55   579.12 .88492E+05 

   4938.24    60.96    0.00   429.6 0.233E+00   4.61   579.12 .89626E+05 

   5000.70    60.96    0.00   436.0 0.229E+00   4.68   579.12 .90759E+05 

   5063.15    60.96    0.00   442.5 0.226E+00   4.75   579.12 .91893E+05 

   5125.61    60.96    0.00   449.2 0.223E+00   4.82   579.12 .93026E+05 

   5188.07    60.96    0.00   456.1 0.219E+00   4.90   579.12 .94159E+05 

   5250.52    60.96    0.00   463.1 0.216E+00   4.97   579.12 .95293E+05 

   5312.98    60.96    0.00   470.3 0.213E+00   5.05   579.12 .96426E+05 

   5375.43    60.96    0.00   477.8 0.209E+00   5.13   579.12 .97560E+05 

   5437.89    60.96    0.00   485.4 0.206E+00   5.21   579.12 .98693E+05 

   5500.35    60.96    0.00   493.2 0.203E+00   5.30   579.12 .99827E+05 



   5562.80    60.96    0.00   501.2 0.200E+00   5.38   579.12 .10096E+06 

   5625.26    60.96    0.00   509.4 0.196E+00   5.47   579.12 .10209E+06 

   5687.71    60.96    0.00   517.9 0.193E+00   5.56   579.12 .10323E+06 

   5750.17    60.96    0.00   526.6 0.190E+00   5.65   579.12 .10436E+06 

   5812.63    60.96    0.00   535.5 0.187E+00   5.75   579.12 .10549E+06 

   5875.08    60.96    0.00   544.7 0.184E+00   5.85   579.12 .10663E+06 

   5937.54    60.96    0.00   554.1 0.180E+00   5.95   579.12 .10776E+06 

   5999.99    60.96    0.00   563.7 0.177E+00   6.05   579.12 .10889E+06 

 Cumulative travel time =      108894.6250 sec  (   30.25 hrs) 

  

 Simulation limit based on maximum specified distance =   6000.00 m. 

   This is the REGION OF INTEREST limitation. 

  

END OF MOD361: PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT                       

---------------------------------------------------------------------------------              

---------------------------------------------------------------------------------              

CORMIX3: Buoyant Surface Discharges                    End of Prediction File 
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CORMIX SESSION REPORT: 

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

                      CORMIX MIXING ZONE EXPERT SYSTEM 

                          CORMIX Version 12.0GTS 

                       HYDRO3:Version-12.0.1.0  August,2021 

SITE NAME/LABEL:                OxyChem PondCreek 

  DESIGN CASE:                  1 

  FILE NAME:                    C:\Users\EThatche\OneDrive - Jacobs\Documents\CORMIX Models-Misc\Occidental Chemical\oxychem 

temperature 2026.prd 

  Using subsystem CORMIX3:     Buoyant Surface Discharges 

  Start of session:             02/11/2026--11:55:39 

***************************************************************************** 

SUMMARY OF INPUT DATA: 

----------------------------------------------------------------------------- 

AMBIENT PARAMETERS: 

  Cross-section                          = bounded 

  Width                           BS     = 579.12 m 

  Channel regularity              ICHREG = 2 

  Ambient flowrate                QA     = 223.36 m^3/s 

  Average depth                   HA     = 7.01 m 

  Depth at discharge              HD     = 4.91 m 

  Ambient velocity                UA     = 0.0550 m/s 

  Darcy-Weisbach friction factor  F      = 0.0420 

    Calculated from Manning's n          = 0.032 

  Wind velocity                   UW     = 2 m/s 

  Stratification Type             STRCND = U 

  Surface temperature                    = 28 degC 

  Bottom temperature                     = 28 degC 

  Calculated FRESH-WATER DENSITY values: 

  Surface density                 RHOAS  = 996.2338 kg/m^3 

  Bottom density                  RHOAB  = 996.2338 kg/m^3 

----------------------------------------------------------------------------- 

DISCHARGE PARAMETERS:             Surface Discharge 

  Discharge located on                   = left bank/shoreline 

  Discharge configuration                = protruding discharge 

  Distance from bank to outlet    DISTB  = 60.96 m 

  Discharge angle                 SIGMA  = 90 deg 

  Depth near discharge outlet     HD0    = 0.76 m 

  Bottom slope at discharge       SLOPE  = 20 deg 

  Rectangular discharge: 

    Discharge cross-section area  A0     = 5.80644 m^2 

    Discharge channel width       B0     = 7.62 m 

    Discharge channel depth       H0     = 0.762 m 

    Discharge aspect ratio        AR     = 0.1 

  Discharge flowrate              Q0     = 0.419089 m^3/s 

  Discharge velocity              U0     = 0.07 m/s 

  Discharge temperature (freshwater)     = 32.22 degC 

  Corresponding density           RHO0   = 994.9548 kg/m^3 

  Density difference              DRHO   = 1.2790 kg/m^3 

  Buoyant acceleration            GP0    = 0.0126 m/s^2 

  Discharge concentration         C0     = 4.22 deg.C 

  Surface heat exchange coeff.    KS     = 0.000007 m/s 

  Coefficient of decay            KD     = 0 /s 

----------------------------------------------------------------------------- 

DISCHARGE/ENVIRONMENT LENGTH SCALES: 

  LQ  = 2.41 m         Lm  = 3.16 m         Lbb = 31.68 m 

  LM  = 1.00 m 

----------------------------------------------------------------------------- 

NON-DIMENSIONAL PARAMETERS: 

  Densimetric Froude number       FR0    = 0.41 (based on LQ) 

  Channel densimetric Froude no.  FRCH   = 0.74 (based on H0) 

  Velocity ratio                  R      = 1.31 

----------------------------------------------------------------------------- 

MIXING ZONE / TOXIC DILUTION ZONE / AREA OF INTEREST PARAMETERS: 

  Toxic discharge                        = no 

  Water quality standard specified       = no 

  Regulatory mixing zone                 = yes 

  Regulatory mixing zone specification   = width 

  Regulatory mixing zone value           = 289.56 m (m^2 if area) 

  Region of interest                     = 6000 m 

***************************************************************************** 

HYDRODYNAMIC CLASSIFICATION: 

  *------------------------* 

  | FLOW CLASS   = PL1 | 

  *------------------------* 

 

  Limiting Dilution S = (QA/Q0)+ 1.0 = 534.0 

 

***************************************************************************** 

MIXING ZONE EVALUATION (hydrodynamic and regulatory summary): 

 

----------------------------------------------------------------------------- 

X-Y-Z Coordinate system: 

Origin is located at WATER SURFACE and at centerline of discharge channel: 

    60.96 m from the left bank/shore. 

  Number of display steps NSTEP = 50 per module. 

----------------------------------------------------------------------------- 

NEAR-FIELD REGION (NFR) CONDITIONS : 

Note: The NFR is the zone of strong initial mixing.  It has no regulatory 

  implication.  However, this information may be useful for the discharge 



  designer because the mixing in the NFR is usually sensitive to the 

  discharge design conditions. 

  Pollutant concentration at NFR edge  c = 2.9132 deg.C 

  Dilution at edge of NFR              s = 1.4 

  NFR Location:                        x = 31.73 m 

    (centerline coordinates)           y = 0 m 

                                       z = 0 m 

  NFR plume dimensions:  half-width (bh) = 35.18 m 

                          thickness (bv) = 0.31 m 

  Cumulative travel time:       580.5117 sec. 

----------------------------------------------------------------------------- 

Buoyancy assessment: 

  The effluent density is less than the surrounding ambient water 

  density at the discharge level. 

  Therefore, the effluent is POSITIVELY BUOYANT and will tend to rise towards 

  the surface.  

----------------------------------------------------------------------------- 

FAR-FIELD MIXING SUMMARY: 

  Plume is vertically fully mixed WITHIN NEAR-FIELD (or a fraction thereof), 

  but RE-STRATIFIES LATER. 

  Plume becomes vertically fully mixed again at 4683.19 m downstream. 

----------------------------------------------------------------------------- 

PLUME BANK CONTACT SUMMARY: 

  Plume in bounded section contacts nearest bank at -15.87 m downstream. 

  Plume contacts second bank at 3007.25 m downstream. 

************************ TOXIC DILUTION ZONE SUMMARY ************************ 

No TDZ was specified for this simulation. 

********************** REGULATORY MIXING ZONE SUMMARY *********************** 

The plume conditions at the boundary of the specified RMZ are as follows: 

  Pollutant concentration              c = 0.154237  deg.C 

  Corresponding dilution               s = 26.9 

  Plume location:                      x = 1035.72 m 

    (centerline coordinates)           y = 60.96 m 

                                       z = 0 m 

  Plume dimensions:      half-width (bh) = 289.56 m 

                          thickness (bv) = 0.71 m 

  Cumulative travel time:       18794.9219 sec. 

REGULATORY MIXING ZONE criteria were satisfied in the Upstream Intrusion region. 

Carefully review the prediction file. 

 

 

Note: 

Plume concentration c and dilution s values are reported based on prediction  

file values - assuming linear interpolation between predicted points just 

before and just after the RMZ boundary has been detected. 

 

Please ensure a small step size is used in the prediction file to account 

for this linear interpolation. Step size can be controlled by increasing 

(reduces the prediction step size) or decreasing (increases the prediction 

step size) the - Output Steps per Module - in CORMIX input. 

 

********************* FINAL DESIGN ADVICE AND COMMENTS ********************** 

REMINDER:  The user must take note that HYDRODYNAMIC MODELING by any known 

  technique is NOT AN EXACT SCIENCE. 

Extensive comparison with field and laboratory data has shown that the 

  CORMIX predictions on dilutions and concentrations (with associated 

  plume geometries) are reliable for the majority of cases and are accurate 

  to within about +-50% (standard deviation). 

As a further safeguard, CORMIX will not give predictions whenever it judges 

  the design configuration as highly complex and uncertain for prediction.



CORMIX3 PREDICTION FILE: 

33333333333333333333333333333333333333333333333333333333333333333333333333333333 

                       CORMIX MIXING ZONE EXPERT SYSTEM 

                Subsystem CORMIX3: Buoyant Surface Discharges 

                             CORMIX Version 12.0GTS                   

                     HYDRO3 Version 12.0.1.0 August 2021      

---------------------------------------------------------------------------------              

---------------------------------------------------------------------------------              

CASE DESCRIPTION 

 Site name/label:   OxyChem_PondCreek                                       

 Design case:       1                                                       

 FILE NAME:         C:\...\Occidental Chemical\oxychem_temperature_2026.prd 

 Time stamp:        02/11/2026--11:55:39     

  

ENVIRONMENT PARAMETERS (metric units) 

 Bounded section 

 BS    =    579.12  AS    =   4059.86  QA    =    223.36  ICHREG= 2 

 HA    =      7.01  HD    =      4.91 

 UA    =      0.055 F     =      0.042 USTAR =0.3987E-02 

 UW    =      2.000 UWSTAR=0.2198E-02 

 Uniform density environment 

 STRCND=  U         RHOAM =  996.2338 

  

DISCHARGE PARAMETERS (metric units) 

 BANK  =  LEFT      DISTB =     60.96  Configuration: protruding_discharge 

 SIGMA =     90.00  HDO   =      0.76  SLOPE =   20.00 deg. 

 Rectangular channel geometry: 

 B0    =      7.620 H0    =      0.762 A0    =0.5806E+01  AR    =      0.100 

 U0    =      0.072 Q0    =      0.419       =0.4191E+00 

 RHO0  =  994.9548  DRHO0 =0.1279E+01  GP0   =0.1259E-01 

 C0    =0.4220E+01  CUNITS=  deg.C                          

 IPOLL =  3         KS    =0.6687E-05  KD    =0.0000E+00 

  

FLUX VARIABLES (metric units) 

 Q0    =0.4191E+00  M0    =0.3025E-01  J0    =0.5276E-02 

 Associated length scales (meters) 

 LQ    =      2.41  LM    =      1.00  Lm    =      3.16  Lb    =     31.68 

  

NON-DIMENSIONAL PARAMETERS 

 FR0   =      0.41  FRCH  =      0.74  R     =      1.31 

  

FLOW CLASSIFICATION 

 333333333333333333333333333333333333333333333333 

 3  Flow class (CORMIX3)      =    PL1          3 

 3  Applicable layer depth HS =     4.91        3 

 3  Limiting Dilution S=QA/Q0 + 1=   533.97     3 

 333333333333333333333333333333333333333333333333 

  

MIXING ZONE / TOXIC DILUTION / REGION OF INTEREST PARAMETERS 

 C0    =0.4220E+01  CUNITS=  deg.C                          

 NTOX  =  0 

 NSTD  =  0 

 REGMZ =  1 

 REGSPC=  2         XREG  =      0.00  WREG  =    289.56  AREG  =      0.00 

 XINT  =   6000.00  XMAX  =   6000.00 

  

X-Y-Z COORDINATE SYSTEM: 

    ORIGIN is located at the WATER SURFACE and at center of discharge 

      channel/outlet:     60.96 m  from the LEFT  bank/shore. 

    X-axis points downstream 

    Y-axis points to left as seen by an observer looking downstream 

    Z-axis points vertically upward (in CORMIX3, all values Z = 0.00) 

NSTEP =  50 display intervals per module 

---------------------------------------------------------------------------------              

  

NOTE on dilution/concentration values for this HEATED DISCHARGE (IPOLL=3): 

   S  = hydrodynamic dilutions, include buoyancy (heat) loss effects 

   C  = corresponding temperature values (in "deg.C"!) include heat loss 

---------------------------------------------------------------------------------              

BEGIN MOD301: DISCHARGE MODULE                                                 

  

 Efflux conditions: 

       X        Y       Z        S       C       BV       BH       UC        TT 

      0.00     0.00    0.00     1.0 0.422E+01   0.76     3.81    0.072  .00000E+00 

  

END OF MOD301: DISCHARGE MODULE                                                

---------------------------------------------------------------------------------              

---------------------------------------------------------------------------------              

BEGIN MOD302: ZONE OF FLOW ESTABLISHMENT                                       

  

  Control volume inflow: 

       X        Y       Z        S       C       BV       BH       UC        TT 

      0.00     0.00    0.00     1.0 0.422E+01   0.76     3.81    0.072  .00000E+00 

 

 VERTICAL MIXING occurs in the initial zone of flow establishment. 

  

 Profile definitions: 

   BV = Gaussian 1/e (37%) vertical thickness 

   BH = Gaussian 1/e (37%) horizontal half-width, normal to trajectory 

   S  = hydrodynamic centerline dilution 



   C  = centerline concentration (includes reaction efects, if any) 

   Uc = Local centerline excess velocity (above ambient) 

   TT = Cumulative travel time 

  

  Control volume outflow:                                  SIGMAE=    303.14 

       X        Y       Z        S       C       BV       BH       UC        TT 

      0.14    -0.43    0.00     1.0 0.422E+01   0.92     3.21    0.072  .62374E+01 

 Cumulative travel time =           6.2374 sec  (    0.00 hrs) 

  

END OF MOD302: ZONE OF FLOW ESTABLISHMENT                                      

---------------------------------------------------------------------------------              

---------------------------------------------------------------------------------              

BEGIN MOD331: UPSTREAM INTRUDING PLUME                                         

  

  Control volume inflow: 

       X        Y       Z        S       C       BV       BH        TT 

      0.14    -0.43    0.00     1.0 0.422E+01   0.92     3.21 .62374E+01 

 

 UPSTREAM INTRUSION PROPERTIES: 

        Upstream intrusion length               =      15.87 m 

        X-position of upstream stagnation point =     -15.87 m 

        Thickness in intrusion region           =       0.31 m 

        Half-width at downstream end            =      35.18 m 

        Thickness at downstream end             =       0.31 m 

  

 Profile definitions: 

   BV = top-hat thickness,measured vertically 

   BH = top-hat half-width, measured horizontally from bank/shoreline 

   S  = hydrodynamic average (bulk) dilution 

   C  = average (bulk) concentration (includes reaction effects, if any) 

   TT = Cumulative travel time 

  

       X        Y       Z        S       C       BV       BH        TT 

    -15.87     0.00    0.00  9999.9 0.000E+00   0.00     0.00 .62374E+01 

    -14.91     0.00    0.00     3.3 0.129E+01   0.10     4.97 .62374E+01 

    -10.25     0.00    0.00     1.4 0.305E+01   0.23    12.08 .62374E+01 

     -5.58     0.00    0.00     1.1 0.388E+01   0.29    16.35 .62374E+01 

     -0.92     0.00    0.00     1.0 0.421E+01   0.31    19.71 .62374E+01 

      3.74     0.00    0.00     1.0 0.413E+01   0.31    22.58 .71829E+02 

      8.41     0.00    0.00     1.1 0.381E+01   0.31    25.12 .15661E+03 

     13.07     0.00    0.00     1.2 0.346E+01   0.31    27.43 .24139E+03 

     17.74     0.00    0.00     1.3 0.320E+01   0.31    29.56 .32617E+03 

     22.40     0.00    0.00     1.4 0.304E+01   0.31    31.54 .41095E+03 

     27.07     0.00    0.00     1.4 0.296E+01   0.31    33.41 .49573E+03 

     31.73     0.00    0.00     1.4 0.291E+01   0.31    35.18 .58051E+03 

 Cumulative travel time =         580.5117 sec  (    0.16 hrs) 

  

END OF MOD331: UPSTREAM INTRUDING PLUME                                        

---------------------------------------------------------------------------------              

---------------------------------------------------------------------------------               

** End of NEAR-FIELD REGION (NFR) ** 

---------------------------------------------------------------------------------               

---------------------------------------------------------------------------------              

BEGIN MOD341: BUOYANT AMBIENT SPREADING                                        

  

 Profile definitions: 

   BV = top-hat thickness,measured vertically 

   BH = top-hat half-width, measured horizontally from bank/shoreline 

   S  = hydrodynamic average (bulk) dilution 

   C  = average (bulk) concentration (includes reaction effects, if any) 

   TT = Cumulative travel time 

  

 Plume Stage 2 (bank attached): 

       X        Y       Z        S       C       BV       BH        TT 

     31.73    60.96    0.00     1.4 0.291E+01   7.01     1.57 .58051E+03 

     91.24    60.96    0.00     3.5 0.121E+01   0.53    49.72 .16601E+04 

    150.75    60.96    0.00     4.0 0.105E+01   0.39    77.78 .27398E+04 

    210.26    60.96    0.00     4.5 0.933E+00   0.34   100.57 .38194E+04 

    269.77    60.96    0.00     5.1 0.830E+00   0.32   120.32 .48991E+04 

    329.28    60.96    0.00     5.7 0.734E+00   0.31   138.04 .59787E+04 

    388.79    60.96    0.00     6.5 0.645E+00   0.32   154.28 .70583E+04 

    448.30    60.96    0.00     7.4 0.564E+00   0.33   169.41 .81380E+04 

    507.81    60.96    0.00     8.5 0.492E+00   0.35   183.66 .92176E+04 

    567.32    60.96    0.00     9.8 0.428E+00   0.38   197.23 .10297E+05 

    626.83    60.96    0.00    11.2 0.373E+00   0.41   210.22 .11377E+05 

    686.34    60.96    0.00    12.8 0.325E+00   0.44   222.74 .12457E+05 

    745.86    60.96    0.00    14.7 0.284E+00   0.48   234.85 .13536E+05 

    805.37    60.96    0.00    16.7 0.249E+00   0.52   246.62 .14616E+05 

    864.88    60.96    0.00    19.0 0.219E+00   0.56   258.08 .15695E+05 

    924.39    60.96    0.00    21.5 0.193E+00   0.61   269.26 .16775E+05 

    983.90    60.96    0.00    24.3 0.171E+00   0.66   280.21 .17855E+05 

 ** REGULATORY MIXING ZONE BOUNDARY ** 

 In this prediction interval the TOTAL plume width meets or exceeds 

 the regulatory value =   289.56 m. 

 This is the extent of the REGULATORY MIXING ZONE. 

   1043.41    60.96    0.00    27.3 0.152E+00   0.71   290.94 .18934E+05 

   1102.92    60.96    0.00    30.5 0.136E+00   0.77   301.46 .20014E+05 

   1162.43    60.96    0.00    34.1 0.122E+00   0.83   311.80 .21094E+05 

   1221.94    60.96    0.00    37.8 0.109E+00   0.89   321.97 .22173E+05 

   1281.45    60.96    0.00    41.9 0.986E-01   0.96   331.98 .23253E+05 



   1340.96    60.96    0.00    46.2 0.893E-01   1.03   341.84 .24333E+05 

   1400.47    60.96    0.00    50.8 0.811E-01   1.10   351.56 .25412E+05 

   1459.98    60.96    0.00    55.7 0.739E-01   1.17   361.15 .26492E+05 

   1519.49    60.96    0.00    60.9 0.675E-01   1.25   370.62 .27571E+05 

   1579.00    60.96    0.00    66.4 0.619E-01   1.33   379.97 .28651E+05 

   1638.51    60.96    0.00    72.2 0.569E-01   1.41   389.20 .29731E+05 

   1698.02    60.96    0.00    78.3 0.524E-01   1.49   398.33 .30810E+05 

   1757.53    60.96    0.00    84.7 0.484E-01   1.58   407.36 .31890E+05 

   1817.04    60.96    0.00    91.4 0.448E-01   1.67   416.29 .32970E+05 

   1876.55    60.96    0.00    98.5 0.415E-01   1.76   425.12 .34049E+05 

   1936.06    60.96    0.00   105.9 0.386E-01   1.86   433.87 .35129E+05 

   1995.57    60.96    0.00   113.6 0.359E-01   1.95   442.53 .36209E+05 

   2055.08    60.96    0.00   121.6 0.335E-01   2.05   451.11 .37288E+05 

   2114.59    60.96    0.00   130.0 0.313E-01   2.15   459.61 .38368E+05 

   2174.10    60.96    0.00   138.7 0.293E-01   2.25   468.03 .39447E+05 

   2233.61    60.96    0.00   147.8 0.275E-01   2.36   476.38 .40527E+05 

   2293.12    60.96    0.00   157.2 0.258E-01   2.47   484.65 .41607E+05 

   2352.64    60.96    0.00   167.0 0.243E-01   2.58   492.86 .42686E+05 

   2412.15    60.96    0.00   177.1 0.229E-01   2.69   501.00 .43766E+05 

   2471.66    60.96    0.00   187.6 0.216E-01   2.80   509.07 .44846E+05 

   2531.17    60.96    0.00   198.4 0.204E-01   2.92   517.09 .45925E+05 

   2590.68    60.96    0.00   209.6 0.193E-01   3.04   525.04 .47005E+05 

   2650.19    60.96    0.00   221.2 0.182E-01   3.16   532.93 .48085E+05 

   2709.70    60.96    0.00   233.2 0.173E-01   3.28   540.76 .49164E+05 

   2769.21    60.96    0.00   245.5 0.164E-01   3.40   548.54 .50244E+05 

   2828.72    60.96    0.00   258.2 0.156E-01   3.53   556.26 .51324E+05 

   2888.23    60.96    0.00   271.3 0.148E-01   3.66   563.94 .52403E+05 

   2947.74    60.96    0.00   284.8 0.141E-01   3.79   571.55 .53483E+05 

   3007.25    60.96    0.00   298.7 0.134E-01   3.92   579.12 .54562E+05 

 Cumulative travel time =       54562.4219 sec  (   15.16 hrs) 

 Plume is LATERALLY FULLY MIXED at the end of the buoyant spreading regime. 

  

END OF MOD341: BUOYANT AMBIENT SPREADING                                       

---------------------------------------------------------------------------------              

---------------------------------------------------------------------------------              

BEGIN MOD361: PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT                        

  

  Vertical diffusivity (initial value)   = 0.589E-02 m^2/s 

  Horizontal diffusivity (initial value) = 0.147E-01 m^2/s 

  

 Profile definitions: 

   BV = Gaussian s.d.*sqrt(pi/2) (46%) thickness, measured vertically 

      = or equal to water depth, if fully mixed 

   BH = Gaussian s.d.*sqrt(pi/2) (46%) half-width, 

        measured horizontally in Y-direction 

   S  = hydrodynamic centerline dilution 

   C  = centerline concentration (includes reaction efects, if any) 

   TT = Cumulative travel time 

  

 Plume Stage 2 (bank attached): 

       X        Y       Z        S       C       BV       BH        TT 

   3007.25    60.96    0.00   298.7 0.134E-01   3.92   579.12 .54562E+05 

   3067.10    60.96    0.00   303.9 0.132E-01   3.99   579.12 .55648E+05 

   3126.96    60.96    0.00   309.2 0.129E-01   4.06   579.12 .56734E+05 

   3186.81    60.96    0.00   314.8 0.127E-01   4.13   579.12 .57820E+05 

   3246.67    60.96    0.00   320.5 0.125E-01   4.21   579.12 .58906E+05 

   3306.52    60.96    0.00   326.4 0.122E-01   4.28   579.12 .59992E+05 

   3366.38    60.96    0.00   332.5 0.120E-01   4.37   579.12 .61078E+05 

   3426.23    60.96    0.00   338.8 0.117E-01   4.45   579.12 .62164E+05 

   3486.09    60.96    0.00   345.3 0.115E-01   4.53   579.12 .63250E+05 

   3545.94    60.96    0.00   352.1 0.113E-01   4.62   579.12 .64335E+05 

   3605.80    60.96    0.00   359.1 0.110E-01   4.71   579.12 .65421E+05 

   3665.65    60.96    0.00   366.3 0.108E-01   4.81   579.12 .66507E+05 

   3725.51    60.96    0.00   373.8 0.106E-01   4.91   579.12 .67593E+05 

   3785.36    60.96    0.00   381.6 0.104E-01   5.01   579.12 .68679E+05 

   3845.22    60.96    0.00   389.6 0.101E-01   5.12   579.12 .69765E+05 

   3905.07    60.96    0.00   397.9 0.992E-02   5.22   579.12 .70851E+05 

   3964.93    60.96    0.00   406.5 0.970E-02   5.34   579.12 .71937E+05 

   4024.78    60.96    0.00   415.4 0.948E-02   5.45   579.12 .73023E+05 

   4084.64    60.96    0.00   424.7 0.926E-02   5.58   579.12 .74108E+05 

   4144.49    60.96    0.00   434.2 0.905E-02   5.70   579.12 .75194E+05 

   4204.35    60.96    0.00   444.1 0.884E-02   5.83   579.12 .76280E+05 

   4264.20    60.96    0.00   454.3 0.863E-02   5.96   579.12 .77366E+05 

   4324.06    60.96    0.00   464.9 0.843E-02   6.10   579.12 .78452E+05 

   4383.91    60.96    0.00   475.9 0.822E-02   6.25   579.12 .79538E+05 

   4443.77    60.96    0.00   487.2 0.802E-02   6.40   579.12 .80624E+05 

   4503.62    60.96    0.00   499.0 0.783E-02   6.55   579.12 .81710E+05 

   4563.48    60.96    0.00   511.1 0.763E-02   6.71   579.12 .82796E+05 

   4623.33    60.96    0.00   523.6 0.744E-02   6.87   579.12 .83881E+05 

 Plume interacts with BOTTOM. 

 The passive diffusion plume becomes VERTICALLY FULLY MIXED within this 

   prediction interval. 

   4683.19    60.96    0.00   534.0 0.729E-02   7.01   579.12 .84967E+05 

 Effluent is FULLY MIXED over the entire channel cross-section. 

 Except for possible far-field decay or reaction processes, there are 

   NO FURTHER CHANGES with downstream direction. 

   4743.04    60.96    0.00   534.0 0.728E-02   7.01   579.12 .86053E+05 

   4802.90    60.96    0.00   534.0 0.728E-02   7.01   579.12 .87139E+05 

   4862.75    60.96    0.00   534.0 0.727E-02   7.01   579.12 .88225E+05 

   4922.61    60.96    0.00   534.0 0.726E-02   7.01   579.12 .89311E+05 



   4982.46    60.96    0.00   534.0 0.725E-02   7.01   579.12 .90397E+05 

   5042.32    60.96    0.00   534.0 0.725E-02   7.01   579.12 .91483E+05 

   5102.17    60.96    0.00   534.0 0.724E-02   7.01   579.12 .92569E+05 

   5162.03    60.96    0.00   534.0 0.723E-02   7.01   579.12 .93654E+05 

   5221.88    60.96    0.00   534.0 0.722E-02   7.01   579.12 .94740E+05 

   5281.74    60.96    0.00   534.0 0.722E-02   7.01   579.12 .95826E+05 

   5341.59    60.96    0.00   534.0 0.721E-02   7.01   579.12 .96912E+05 

   5401.45    60.96    0.00   534.0 0.720E-02   7.01   579.12 .97998E+05 

   5461.30    60.96    0.00   534.0 0.719E-02   7.01   579.12 .99084E+05 

   5521.16    60.96    0.00   534.0 0.719E-02   7.01   579.12 .10017E+06 

   5581.01    60.96    0.00   534.0 0.718E-02   7.01   579.12 .10126E+06 

   5640.87    60.96    0.00   534.0 0.717E-02   7.01   579.12 .10234E+06 

   5700.72    60.96    0.00   534.0 0.716E-02   7.01   579.12 .10343E+06 

   5760.58    60.96    0.00   534.0 0.716E-02   7.01   579.12 .10451E+06 

   5820.43    60.96    0.00   534.0 0.715E-02   7.01   579.12 .10560E+06 

   5880.29    60.96    0.00   534.0 0.714E-02   7.01   579.12 .10669E+06 

   5940.14    60.96    0.00   534.0 0.713E-02   7.01   579.12 .10777E+06 

   6000.00    60.96    0.00   534.0 0.713E-02   7.01   579.12 .10886E+06 

 Cumulative travel time =      108856.9375 sec  (   30.24 hrs) 

  

 Simulation limit based on maximum specified distance =   6000.00 m. 

   This is the REGION OF INTEREST limitation. 

  

END OF MOD361: PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT                       

---------------------------------------------------------------------------------              

---------------------------------------------------------------------------------              

CORMIX3: Buoyant Surface Discharges                    End of Prediction File 
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CORMIX SESSION REPORT: 

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

                      CORMIX MIXING ZONE EXPERT SYSTEM 

                          CORMIX Version 12.0GTS 

                       HYDRO3:Version-12.0.1.0  August,2021 

SITE NAME/LABEL:                OxyChem PondCreek 

  DESIGN CASE:                  1 

  FILE NAME:                    C:\Users\EThatche\OneDrive - Jacobs\Documents\CORMIX Models-Misc\Occidental Chemical\oxychem 

iwc-toxicity 2026.prd 

  Using subsystem CORMIX3:     Buoyant Surface Discharges 

  Start of session:             02/11/2026--12:03:52 

***************************************************************************** 

SUMMARY OF INPUT DATA: 

----------------------------------------------------------------------------- 

AMBIENT PARAMETERS: 

  Cross-section                          = bounded 

  Width                           BS     = 579.12 m 

  Channel regularity              ICHREG = 2 

  Ambient flowrate                QA     = 167.52 m^3/s 

  Average depth                   HA     = 7.01 m 

  Depth at discharge              HD     = 4.91 m 

  Ambient velocity                UA     = 0.0413 m/s 

  Darcy-Weisbach friction factor  F      = 0.0420 

    Calculated from Manning's n          = 0.032 

  Wind velocity                   UW     = 2 m/s 

  Stratification Type             STRCND = U 

  Surface temperature                    = 28 degC 

  Bottom temperature                     = 28 degC 

  Calculated FRESH-WATER DENSITY values: 

  Surface density                 RHOAS  = 996.2338 kg/m^3 

  Bottom density                  RHOAB  = 996.2338 kg/m^3 

----------------------------------------------------------------------------- 

DISCHARGE PARAMETERS:             Surface Discharge 

  Discharge located on                   = left bank/shoreline 

  Discharge configuration                = protruding discharge 

  Distance from bank to outlet    DISTB  = 60.96 m 

  Discharge angle                 SIGMA  = 90 deg 

  Depth near discharge outlet     HD0    = 0.76 m 

  Bottom slope at discharge       SLOPE  = 20 deg 

  Rectangular discharge: 

    Discharge cross-section area  A0     = 5.80644 m^2 

    Discharge channel width       B0     = 7.62 m 

    Discharge channel depth       H0     = 0.762 m 

    Discharge aspect ratio        AR     = 0.1 

  Discharge flowrate              Q0     = 0.342634 m^3/s 

  Discharge velocity              U0     = 0.06 m/s 

  Discharge temperature (freshwater)     = 32.22 degC 

  Corresponding density           RHO0   = 994.9548 kg/m^3 

  Density difference              DRHO   = 1.2790 kg/m^3 

  Buoyant acceleration            GP0    = 0.0126 m/s^2 

  Discharge concentration         C0     = 100 % 

  Surface heat exchange coeff.    KS     = 0 m/s 

  Coefficient of decay            KD     = 0 /s 

----------------------------------------------------------------------------- 

DISCHARGE/ENVIRONMENT LENGTH SCALES: 

  LQ  = 2.41 m         Lm  = 3.45 m         Lbb = 61.41 m 

  LM  = 0.82 m 

----------------------------------------------------------------------------- 

NON-DIMENSIONAL PARAMETERS: 

  Densimetric Froude number       FR0    = 0.34 (based on LQ) 

  Channel densimetric Froude no.  FRCH   = 0.60 (based on H0) 

  Velocity ratio                  R      = 1.43 

----------------------------------------------------------------------------- 

MIXING ZONE / TOXIC DILUTION ZONE / AREA OF INTEREST PARAMETERS: 

  Toxic discharge                        = no 

  Water quality standard specified       = no 

  Regulatory mixing zone                 = yes 

  Regulatory mixing zone specification   = trajectory 

  Regulatory mixing zone value           = 24.54 m (m^2 if area) 

  Region of interest                     = 6000 m 

***************************************************************************** 

HYDRODYNAMIC CLASSIFICATION: 

  *------------------------* 

  | FLOW CLASS   = PL1 | 

  *------------------------* 

 

  Limiting Dilution S = (QA/Q0)+ 1.0 = 489.9 

 

***************************************************************************** 

MIXING ZONE EVALUATION (hydrodynamic and regulatory summary): 

 

----------------------------------------------------------------------------- 

X-Y-Z Coordinate system: 

Origin is located at WATER SURFACE and at centerline of discharge channel: 

    60.96 m from the left bank/shore. 

  Number of display steps NSTEP = 50 per module. 

----------------------------------------------------------------------------- 

NEAR-FIELD REGION (NFR) CONDITIONS : 

Note: The NFR is the zone of strong initial mixing.  It has no regulatory 

  implication.  However, this information may be useful for the discharge 



  designer because the mixing in the NFR is usually sensitive to the 

  discharge design conditions. 

  Pollutant concentration at NFR edge  c = 61.005900 % 

  Dilution at edge of NFR              s = 1.6 

  NFR Location:                        x = 55.39 m 

    (centerline coordinates)           y = 0 m 

                                       z = 0 m 

  NFR plume dimensions:  half-width (bh) = 60.30 m 

                          thickness (bv) = 0.23 m 

  Cumulative travel time:       1346.7344 sec. 

----------------------------------------------------------------------------- 

Buoyancy assessment: 

  The effluent density is less than the surrounding ambient water 

  density at the discharge level. 

  Therefore, the effluent is POSITIVELY BUOYANT and will tend to rise towards 

  the surface.  

----------------------------------------------------------------------------- 

FAR-FIELD MIXING SUMMARY: 

  Plume becomes vertically fully mixed WITHIN NEAR-FIELD at 0 m 

  downstream, but RE-STRATIFIES LATER and is not mixed in the far-field. 

  Plume becomes laterally fully mixed at 2047.20 m 

  downstream. 

----------------------------------------------------------------------------- 

PLUME BANK CONTACT SUMMARY: 

  Plume in bounded section contacts nearest bank at -27.70 m downstream. 

  Plume contacts second bank at 2047.20 m downstream. 

************************ TOXIC DILUTION ZONE SUMMARY ************************ 

No TDZ was specified for this simulation. 

********************** REGULATORY MIXING ZONE SUMMARY *********************** 

The plume conditions at the boundary of the specified RMZ are as follows: 

  Pollutant concentration              c = 74.560997  % 

  Corresponding dilution               s = 1.3 

  Plume location:                      x = 24.54 m 

    (centerline coordinates)           y = 0 m 

                                       z = 0 m 

  Plume dimensions:      half-width (bh) = 47.78 m 

                          thickness (bv) = 0.23 m 

  Cumulative travel time:       598.9253 sec. (RMZ is within NFR) 

 

Note: 

Plume concentration c and dilution s values are reported based on prediction  

file values - assuming linear interpolation between predicted points just 

before and just after the RMZ boundary has been detected. 

 

Please ensure a small step size is used in the prediction file to account 

for this linear interpolation. Step size can be controlled by increasing 

(reduces the prediction step size) or decreasing (increases the prediction 

step size) the - Output Steps per Module - in CORMIX input. 

 

----------------------------------------------------------------------------- 

Regulatory Mixing Zone Analysis: 

The specified RMZ occurs within the near-field region (NFR).  This RMZ  

  specification may be highly restrictive. 

 

********************* FINAL DESIGN ADVICE AND COMMENTS ********************** 

REMINDER:  The user must take note that HYDRODYNAMIC MODELING by any known 

  technique is NOT AN EXACT SCIENCE. 

Extensive comparison with field and laboratory data has shown that the 

  CORMIX predictions on dilutions and concentrations (with associated 

  plume geometries) are reliable for the majority of cases and are accurate 

  to within about +-50% (standard deviation). 

As a further safeguard, CORMIX will not give predictions whenever it judges 

  the design configuration as highly complex and uncertain for prediction.



CORMIX3 PREDICTION FILE: 
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                       CORMIX MIXING ZONE EXPERT SYSTEM 

                Subsystem CORMIX3: Buoyant Surface Discharges 

                             CORMIX Version 12.0GTS                   

                     HYDRO3 Version 12.0.1.0 August 2021      

---------------------------------------------------------------------------------              

---------------------------------------------------------------------------------              

CASE DESCRIPTION 

 Site name/label:   OxyChem_PondCreek                                       

 Design case:       1                                                       

 FILE NAME:         C:\...Occidental Chemical\oxychem_iwc-toxicity_2026.prd 

 Time stamp:        02/11/2026--12:03:52     

  

ENVIRONMENT PARAMETERS (metric units) 

 Bounded section 

 BS    =    579.12  AS    =   4059.86  QA    =    167.52  ICHREG= 2 

 HA    =      7.01  HD    =      4.91 

 UA    =      0.041 F     =      0.042 USTAR =0.2990E-02 

 UW    =      2.000 UWSTAR=0.2198E-02 

 Uniform density environment 

 STRCND=  U         RHOAM =  996.2338 

  

DISCHARGE PARAMETERS (metric units) 

 BANK  =  LEFT      DISTB =     60.96  Configuration: protruding_discharge 

 SIGMA =     90.00  HDO   =      0.76  SLOPE =   20.00 deg. 

 Rectangular channel geometry: 

 B0    =      7.620 H0    =      0.762 A0    =0.5806E+01  AR    =      0.100 

 U0    =      0.059 Q0    =      0.343       =0.3426E+00 

 RHO0  =  994.9548  DRHO0 =0.1279E+01  GP0   =0.1259E-01 

 C0    =0.1000E+03  CUNITS=  %                              

 IPOLL =  1         KS    =0.0000E+00  KD    =0.0000E+00 

  

FLUX VARIABLES (metric units) 

 Q0    =0.3426E+00  M0    =0.2022E-01  J0    =0.4314E-02 

 Associated length scales (meters) 

 LQ    =      2.41  LM    =      0.82  Lm    =      3.45  Lb    =     61.41 

  

NON-DIMENSIONAL PARAMETERS 

 FR0   =      0.34  FRCH  =      0.60  R     =      1.43 

  

FLOW CLASSIFICATION 

 333333333333333333333333333333333333333333333333 

 3  Flow class (CORMIX3)      =    PL1          3 

 3  Applicable layer depth HS =     4.91        3 

 3  Limiting Dilution S=QA/Q0 + 1=   489.91     3 

 333333333333333333333333333333333333333333333333 

  

MIXING ZONE / TOXIC DILUTION / REGION OF INTEREST PARAMETERS 

 C0    =0.1000E+03  CUNITS=  %                              

 NTOX  =  0 

 NSTD  =  0 

 REGMZ =  1 

 REGSPC=  4         XREG  =     24.54  WREG  =      0.00  AREG  =      0.00 

 XINT  =   6000.00  XMAX  =   6000.00 

  

X-Y-Z COORDINATE SYSTEM: 

    ORIGIN is located at the WATER SURFACE and at center of discharge 

      channel/outlet:     60.96 m  from the LEFT  bank/shore. 

    X-axis points downstream 

    Y-axis points to left as seen by an observer looking downstream 

    Z-axis points vertically upward (in CORMIX3, all values Z = 0.00) 

NSTEP =  50 display intervals per module 

---------------------------------------------------------------------------------              

---------------------------------------------------------------------------------              

BEGIN MOD301: DISCHARGE MODULE                                                 

  

 Efflux conditions: 

       X        Y       Z        S       C       BV       BH       UC        TT 

      0.00     0.00    0.00     1.0 0.100E+03   0.76     3.81    0.059  .00000E+00 

  

END OF MOD301: DISCHARGE MODULE                                                

---------------------------------------------------------------------------------              

---------------------------------------------------------------------------------              

BEGIN MOD302: ZONE OF FLOW ESTABLISHMENT                                       

  

  Control volume inflow: 

       X        Y       Z        S       C       BV       BH       UC        TT 

      0.00     0.00    0.00     1.0 0.100E+03   0.76     3.81    0.059  .00000E+00 

 

 VERTICAL MIXING occurs in the initial zone of flow establishment. 

  

 Profile definitions: 

   BV = Gaussian 1/e (37%) vertical thickness 

   BH = Gaussian 1/e (37%) horizontal half-width, normal to trajectory 

   S  = hydrodynamic centerline dilution 

   C  = centerline concentration (includes reaction efects, if any) 

   Uc = Local centerline excess velocity (above ambient) 

   TT = Cumulative travel time 

  



  Control volume outflow:                                  SIGMAE=    298.92 

       X        Y       Z        S       C       BV       BH       UC        TT 

      0.12    -0.40    0.00     1.0 0.100E+03   0.91     3.25    0.059  .70947E+01 

 Cumulative travel time =           7.0947 sec  (    0.00 hrs) 

  

END OF MOD302: ZONE OF FLOW ESTABLISHMENT                                      

---------------------------------------------------------------------------------              

---------------------------------------------------------------------------------              

BEGIN MOD331: UPSTREAM INTRUDING PLUME                                         

  

  Control volume inflow: 

       X        Y       Z        S       C       BV       BH        TT 

      0.12    -0.40    0.00     1.0 0.100E+03   0.91     3.25 .70947E+01 

 

 UPSTREAM INTRUSION PROPERTIES: 

        Upstream intrusion length               =      27.70 m 

        X-position of upstream stagnation point =     -27.70 m 

        Thickness in intrusion region           =       0.23 m 

        Half-width at downstream end            =      60.30 m 

        Thickness at downstream end             =       0.23 m 

  

 Profile definitions: 

   BV = top-hat thickness,measured vertically 

   BH = top-hat half-width, measured horizontally from bank/shoreline 

   S  = hydrodynamic average (bulk) dilution 

   C  = average (bulk) concentration (includes reaction effects, if any) 

   TT = Cumulative travel time 

  

       X        Y       Z        S       C       BV       BH        TT 

    -27.70     0.00    0.00  9999.9 0.000E+00   0.00     0.00 .70947E+01 

    -26.03     0.00    0.00     3.3 0.306E+02   0.07     8.53 .70947E+01 

    -17.89     0.00    0.00     1.4 0.725E+02   0.16    20.71 .70947E+01 

     -9.75     0.00    0.00     1.1 0.921E+02   0.21    28.02 .70947E+01 

     -1.61     0.00    0.00     1.0 0.998E+02   0.23    33.79 .70947E+01 

      6.54     0.00    0.00     1.0 0.968E+02   0.23    38.70 .16268E+03 

     14.68     0.00    0.00     1.2 0.866E+02   0.23    43.06 .36002E+03 

     22.82     0.00    0.00     1.3 0.761E+02   0.23    47.02 .55737E+03 

 ** REGULATORY MIXING ZONE BOUNDARY is within the Near-Field Region ** 

 In this prediction interval the plume TRAJECTORY distance meets or exceeds 

 the regulatory value =    24.54 m. 

 This is the extent of the REGULATORY MIXING ZONE. 

     30.96     0.00    0.00     1.5 0.687E+02   0.23    50.66 .75471E+03 

     39.11     0.00    0.00     1.6 0.644E+02   0.23    54.07 .95205E+03 

     47.25     0.00    0.00     1.6 0.623E+02   0.23    57.27 .11494E+04 

     55.39     0.00    0.00     1.6 0.610E+02   0.23    60.30 .13467E+04 

 Cumulative travel time =        1346.7346 sec  (    0.37 hrs) 

  

END OF MOD331: UPSTREAM INTRUDING PLUME                                        

---------------------------------------------------------------------------------              

---------------------------------------------------------------------------------               

** End of NEAR-FIELD REGION (NFR) ** 

---------------------------------------------------------------------------------               

---------------------------------------------------------------------------------              

BEGIN MOD341: BUOYANT AMBIENT SPREADING                                        

  

 Profile definitions: 

   BV = top-hat thickness,measured vertically 

   BH = top-hat half-width, measured horizontally from bank/shoreline 

   S  = hydrodynamic average (bulk) dilution 

   C  = average (bulk) concentration (includes reaction effects, if any) 

   TT = Cumulative travel time 

  

 Plume Stage 2 (bank attached): 

       X        Y       Z        S       C       BV       BH        TT 

     55.39    60.96    0.00     1.6 0.610E+02   7.01     1.94 .13467E+04 

     95.23    60.96    0.00     3.7 0.272E+02   0.64    47.66 .23102E+04 

    135.06    60.96    0.00     4.2 0.241E+02   0.46    74.80 .32737E+04 

    174.90    60.96    0.00     4.5 0.221E+02   0.39    97.07 .42372E+04 

    214.74    60.96    0.00     4.9 0.206E+02   0.35   116.54 .52007E+04 

    254.57    60.96    0.00     5.2 0.192E+02   0.32   134.11 .61641E+04 

    294.41    60.96    0.00     5.6 0.180E+02   0.31   150.28 .71276E+04 

    334.24    60.96    0.00     5.9 0.168E+02   0.30   165.36 .80911E+04 

    374.08    60.96    0.00     6.4 0.157E+02   0.29   179.58 .90546E+04 

    413.92    60.96    0.00     6.8 0.147E+02   0.29   193.09 .10018E+05 

    453.75    60.96    0.00     7.3 0.136E+02   0.29   206.01 .10982E+05 

    493.59    60.96    0.00     7.9 0.127E+02   0.30   218.44 .11945E+05 

    533.43    60.96    0.00     8.5 0.118E+02   0.31   230.45 .12908E+05 

    573.26    60.96    0.00     9.1 0.109E+02   0.31   242.10 .13872E+05 

    613.10    60.96    0.00     9.8 0.102E+02   0.32   253.44 .14835E+05 

    652.93    60.96    0.00    10.6 0.943E+01   0.33   264.50 .15799E+05 

    692.77    60.96    0.00    11.4 0.875E+01   0.34   275.32 .16762E+05 

    732.61    60.96    0.00    12.3 0.813E+01   0.36   285.93 .17726E+05 

    772.44    60.96    0.00    13.2 0.756E+01   0.37   296.34 .18689E+05 

    812.28    60.96    0.00    14.2 0.703E+01   0.38   306.58 .19653E+05 

    852.11    60.96    0.00    15.3 0.654E+01   0.40   316.66 .20616E+05 

    891.95    60.96    0.00    16.4 0.609E+01   0.42   326.59 .21580E+05 

    931.79    60.96    0.00    17.6 0.568E+01   0.43   336.40 .22543E+05 

    971.62    60.96    0.00    18.9 0.530E+01   0.45   346.08 .23507E+05 

   1011.46    60.96    0.00    20.2 0.495E+01   0.47   355.65 .24470E+05 

   1051.29    60.96    0.00    21.6 0.463E+01   0.49   365.11 .25434E+05 



   1091.13    60.96    0.00    23.0 0.434E+01   0.51   374.48 .26397E+05 

   1130.97    60.96    0.00    24.6 0.407E+01   0.53   383.75 .27361E+05 

   1170.80    60.96    0.00    26.2 0.382E+01   0.55   392.93 .28324E+05 

   1210.64    60.96    0.00    27.9 0.359E+01   0.57   402.04 .29288E+05 

   1250.47    60.96    0.00    29.6 0.337E+01   0.60   411.06 .30251E+05 

   1290.31    60.96    0.00    31.5 0.318E+01   0.62   420.01 .31215E+05 

   1330.15    60.96    0.00    33.4 0.300E+01   0.64   428.89 .32178E+05 

   1369.98    60.96    0.00    35.4 0.283E+01   0.67   437.70 .33142E+05 

   1409.82    60.96    0.00    37.4 0.267E+01   0.69   446.45 .34105E+05 

   1449.66    60.96    0.00    39.6 0.253E+01   0.72   455.13 .35068E+05 

   1489.49    60.96    0.00    41.8 0.239E+01   0.75   463.75 .36032E+05 

   1529.33    60.96    0.00    44.1 0.227E+01   0.77   472.32 .36995E+05 

   1569.16    60.96    0.00    46.5 0.215E+01   0.80   480.83 .37959E+05 

   1609.00    60.96    0.00    49.0 0.204E+01   0.83   489.28 .38922E+05 

   1648.84    60.96    0.00    51.6 0.194E+01   0.86   497.69 .39886E+05 

   1688.67    60.96    0.00    54.2 0.184E+01   0.89   506.04 .40849E+05 

   1728.51    60.96    0.00    56.9 0.176E+01   0.92   514.34 .41813E+05 

   1768.34    60.96    0.00    59.8 0.167E+01   0.95   522.60 .42776E+05 

   1808.18    60.96    0.00    62.7 0.160E+01   0.98   530.80 .43740E+05 

   1848.02    60.96    0.00    65.7 0.152E+01   1.01   538.97 .44703E+05 

   1887.85    60.96    0.00    68.8 0.145E+01   1.04   547.09 .45667E+05 

   1927.69    60.96    0.00    72.0 0.139E+01   1.07   555.16 .46630E+05 

   1967.52    60.96    0.00    75.3 0.133E+01   1.11   563.20 .47594E+05 

   2007.36    60.96    0.00    78.6 0.127E+01   1.14   571.19 .48557E+05 

   2047.20    60.96    0.00    82.1 0.122E+01   1.17   579.12 .49521E+05 

 Cumulative travel time =       49520.6953 sec  (   13.76 hrs) 

 Plume is LATERALLY FULLY MIXED at the end of the buoyant spreading regime. 

  

END OF MOD341: BUOYANT AMBIENT SPREADING                                       

---------------------------------------------------------------------------------              

---------------------------------------------------------------------------------              

BEGIN MOD361: PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT                        

  

  Vertical diffusivity (initial value)   = 0.469E-02 m^2/s 

  Horizontal diffusivity (initial value) = 0.117E-01 m^2/s 

  

 Profile definitions: 

   BV = Gaussian s.d.*sqrt(pi/2) (46%) thickness, measured vertically 

      = or equal to water depth, if fully mixed 

   BH = Gaussian s.d.*sqrt(pi/2) (46%) half-width, 

        measured horizontally in Y-direction 

   S  = hydrodynamic centerline dilution 

   C  = centerline concentration (includes reaction efects, if any) 

   TT = Cumulative travel time 

  

 Plume Stage 2 (bank attached): 

       X        Y       Z        S       C       BV       BH        TT 

   2047.20    60.96    0.00    82.1 0.122E+01   1.17   579.12 .49521E+05 

   2126.25    60.96    0.00    82.3 0.122E+01   1.18   579.12 .51433E+05 

   2205.31    60.96    0.00    82.4 0.121E+01   1.18   579.12 .53345E+05 

   2284.36    60.96    0.00    82.6 0.121E+01   1.18   579.12 .55257E+05 

   2363.42    60.96    0.00    82.7 0.121E+01   1.18   579.12 .57169E+05 

   2442.48    60.96    0.00    82.9 0.121E+01   1.19   579.12 .59081E+05 

   2521.53    60.96    0.00    83.1 0.120E+01   1.19   579.12 .60993E+05 

   2600.59    60.96    0.00    83.2 0.120E+01   1.19   579.12 .62905E+05 

   2679.65    60.96    0.00    83.4 0.120E+01   1.19   579.12 .64817E+05 

   2758.70    60.96    0.00    83.5 0.120E+01   1.20   579.12 .66729E+05 

   2837.76    60.96    0.00    83.7 0.119E+01   1.20   579.12 .68641E+05 

   2916.81    60.96    0.00    83.9 0.119E+01   1.20   579.12 .70553E+05 

   2995.87    60.96    0.00    84.0 0.119E+01   1.20   579.12 .72465E+05 

   3074.93    60.96    0.00    84.2 0.119E+01   1.20   579.12 .74377E+05 

   3153.98    60.96    0.00    84.3 0.119E+01   1.21   579.12 .76290E+05 

   3233.04    60.96    0.00    84.5 0.118E+01   1.21   579.12 .78202E+05 

   3312.09    60.96    0.00    84.7 0.118E+01   1.21   579.12 .80114E+05 

   3391.15    60.96    0.00    84.8 0.118E+01   1.21   579.12 .82026E+05 

   3470.21    60.96    0.00    85.0 0.118E+01   1.22   579.12 .83938E+05 

   3549.26    60.96    0.00    85.2 0.117E+01   1.22   579.12 .85850E+05 

   3628.32    60.96    0.00    85.3 0.117E+01   1.22   579.12 .87762E+05 

   3707.38    60.96    0.00    85.5 0.117E+01   1.22   579.12 .89674E+05 

   3786.43    60.96    0.00    85.7 0.117E+01   1.23   579.12 .91586E+05 

   3865.49    60.96    0.00    85.9 0.116E+01   1.23   579.12 .93498E+05 

   3944.54    60.96    0.00    86.0 0.116E+01   1.23   579.12 .95410E+05 

   4023.60    60.96    0.00    86.2 0.116E+01   1.23   579.12 .97322E+05 

   4102.66    60.96    0.00    86.4 0.116E+01   1.24   579.12 .99234E+05 

   4181.71    60.96    0.00    86.5 0.116E+01   1.24   579.12 .10115E+06 

   4260.77    60.96    0.00    86.7 0.115E+01   1.24   579.12 .10306E+06 

   4339.82    60.96    0.00    86.9 0.115E+01   1.24   579.12 .10497E+06 

   4418.88    60.96    0.00    87.1 0.115E+01   1.25   579.12 .10688E+06 

   4497.94    60.96    0.00    87.2 0.115E+01   1.25   579.12 .10879E+06 

   4576.99    60.96    0.00    87.4 0.114E+01   1.25   579.12 .11071E+06 

   4656.05    60.96    0.00    87.6 0.114E+01   1.25   579.12 .11262E+06 

   4735.10    60.96    0.00    87.8 0.114E+01   1.26   579.12 .11453E+06 

   4814.16    60.96    0.00    88.0 0.114E+01   1.26   579.12 .11644E+06 

   4893.22    60.96    0.00    88.1 0.113E+01   1.26   579.12 .11835E+06 

   4972.27    60.96    0.00    88.3 0.113E+01   1.26   579.12 .12027E+06 

   5051.33    60.96    0.00    88.5 0.113E+01   1.27   579.12 .12218E+06 

   5130.39    60.96    0.00    88.7 0.113E+01   1.27   579.12 .12409E+06 

   5209.44    60.96    0.00    88.9 0.113E+01   1.27   579.12 .12600E+06 

   5288.50    60.96    0.00    89.0 0.112E+01   1.27   579.12 .12792E+06 

   5367.55    60.96    0.00    89.2 0.112E+01   1.28   579.12 .12983E+06 



   5446.61    60.96    0.00    89.4 0.112E+01   1.28   579.12 .13174E+06 

   5525.67    60.96    0.00    89.6 0.112E+01   1.28   579.12 .13365E+06 

   5604.72    60.96    0.00    89.8 0.111E+01   1.28   579.12 .13556E+06 

   5683.78    60.96    0.00    90.0 0.111E+01   1.29   579.12 .13748E+06 

   5762.83    60.96    0.00    90.2 0.111E+01   1.29   579.12 .13939E+06 

   5841.89    60.96    0.00    90.3 0.111E+01   1.29   579.12 .14130E+06 

   5920.95    60.96    0.00    90.5 0.110E+01   1.30   579.12 .14321E+06 

   6000.00    60.96    0.00    90.7 0.110E+01   1.30   579.12 .14512E+06 

 Cumulative travel time =      145123.5312 sec  (   40.31 hrs) 

  

 Simulation limit based on maximum specified distance =   6000.00 m. 

   This is the REGION OF INTEREST limitation. 

  

END OF MOD361: PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT                       

---------------------------------------------------------------------------------              

---------------------------------------------------------------------------------              

CORMIX3: Buoyant Surface Discharges                    End of Prediction File 
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Occidental Chemical Corporation
NPDES Permit No. AL0000213

ADEM Form 187, Attachment 2
Biocides and Corrosion Inhibitors

Product Name Product Type Purpose Plant Location Active Ingredient(s)
Frequency

of Use

Estimated
Quantity Used

(lbs/year)
Daily

Usage (lb)

Proposed Discharge
Concentration

(mg/L) *
96-hour Median Tolerance

Limit(s)
EPA Registration

Number
CORTROL IS3000 Boiler Water Treatment Oxygen Scavenger Potassium

Carbonate/Potassium
Bicarbonate Production

Sodium Bisulfite Continuous 2,877 7.88 0.121 Fathead Minnow:  210 mg/L N/A

SOLUS AP24 Boiler Water Treatment Boiler Water
Treatment

Potassium
Carbonate/Potassium
Bicarbonate Production

None listed Continuous 1,161 3.18 0.049 Fathead Minnow:  > 5,000 mg/L N/A

STEAMATE NA715 Boiler Water Treatment Corrosion Inhibitor Potassium
Carbonate/Potassium
Bicarbonate Production

2-Diethylaminoethanol, Cyclohedxylamine,
Morpholine

Continuous 1,492 4.09 0.063 Fathead Minnow:  241 mg/L N/A

Chlorine (liquid gas) Cooling Water
Treatment

Biocide Potassium
Carbonate/Potassium
Bicarbonate Production

Chlorine Continuous 32,850 90.0 0.069 Fish:  0.2135 mg/L
Atlantic Silverside:  0.037 mg/L

N/A

* Proposed Discharge Concentration for chlorine is based on a 95% oxidation rate for the chlorine gas
N/A - Not Applicable



Version:  2.1

Effective Date:  Feb-19-2023

Previous Date:  Apr-28-2020

SAFETY DATA SHEET

SOLUS AP24

1. Identification

SOLUS AP24Product identifier

None.Other means of identification

Internal boiler water treatmentRecommended use

None known.Recommended restrictions

Veolia WTS USA, Inc.

3600 Horizon Blvd.

Trevose, PA  19053

T 215 355 3300, F 215 953 5524

 

Emergency telephone

(800) 877 1940

 

 

Company/undertaking identification

2. Hazard(s) identification

Not classified.Physical hazards

Not classified.Health hazards

Not classified.OSHA defined hazards

Label elements

None.Hazard symbol

Signal word None.

Hazard statement The mixture does not meet the criteria for classification.

Precautionary statement

Prevention Wash  thoroughly after handling.

Response Wash hands after handling.

Storage Store away from incompatible materials.

Disposal Dispose of contents/container to an approved facility.

Hazard(s) not otherwise

classified (HNOC)
None known.

Supplemental information None.

3. Composition/information on ingredients

Mixtures

The manufacturer lists no ingredients as hazardous to health according to OSHA 29 CFR 1910.1200.

Information for specific product ingredients as required by the U.S. OSHA HAZARD
COMMUNICATION STANDARD is listed. Refer to additional sections of this SDS for our
assessment of the potential hazards of this formulation.

Composition comments

4. First-aid measures

Remove victim to fresh air and keep at rest in a position comfortable for breathing.Inhalation

Wash thoroughly with soap and water. Remove contaminated clothing. Wash clothing separately
before reuse. Get medical attention if irritation develops and persists.

Skin contact
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Rinse with water. Get medical attention if irritation develops and persists.Eye contact

Do not feed anything by mouth to an unconscious or convulsive victim. Do NOT induce vomiting!Ingestion

Direct contact with eyes may cause temporary irritation.Most important

symptoms/effects, acute and

delayed

Treat symptomatically.Indication of immediate

medical attention and special

treatment needed

Ensure that medical personnel are aware of the material(s) involved, and take precautions to
protect themselves.

General information

5. Fire-fighting measures

Water fog. Foam. Dry chemical powder. Carbon dioxide (CO2).Suitable extinguishing media

Do not use water jet as an extinguisher, as this will spread the fire.Unsuitable extinguishing

media

During fire, gases hazardous to health may be formed.Specific hazards arising from

the chemical

Wear full protective clothing, including helmet, self-contained positive pressure or pressure
demand breathing apparatus, protective clothing and face mask.

Special protective equipment

and precautions for firefighters

In case of fire and/or explosion do not breathe fumes. Use standard firefighting procedures and
consider the hazards of other involved materials. Move containers from fire area if you can do so
without risk. Cool containers / tanks with water spray.

Fire fighting

equipment/instructions

No unusual fire or explosion hazards noted.General fire hazards

6. Accidental release measures

Keep unnecessary personnel away.Personal precautions,

protective equipment and

emergency procedures

Large Spills: Stop the flow of material, if this is without risk. Dike the spilled material, where this is
possible. Absorb in vermiculite, dry sand or earth and place into containers. Following product
recovery, flush area with water.

Small Spills: Wipe up with absorbent material (e.g. cloth, fleece). Clean surface thoroughly to
remove residual contamination.

Never return spills to original containers for re-use.

Methods and materials for

containment and cleaning up

Water contaminated with this product may be sent to a sanitary sewer treatment facility, or a
permitted waste treatment facility, in accordance with any local agreements.

Environmental precautions

7. Handling and storage

Avoid prolonged exposure.Precautions for safe handling

Store in original tightly closed container.Conditions for safe storage,

including any incompatibilities

8. Exposure controls/personal protection

No biological exposure limits noted for the ingredient(s).Biological limit values

Not available.Appropriate engineering

controls

Individual protection measures, such as personal protective equipment

Splash proof chemical goggles.Eye/face protection

Skin protection

Wear appropriate chemical resistant gloves. The choice of an appropriate glove does not only
depend on its material but also on other quality features and is different from one producer to the
other. Glove selection must take into account any solvents and other hazards present.

Hand protection

Wear suitable protective clothing.Other

If engineering controls do not maintain airborne concentrations below recommended exposure
limits (where applicable) or to an acceptable level (in countries where exposure limits have not
been established), an approved respirator must be worn. A respiratory protection program that
meets OSHA's 29 CFR 1910.34 and ANSI Z88.2 requirements must be followed whenever
workplace conditions warrant a respirator's use.

Respiratory protection

Wear appropriate thermal protective clothing, when necessary.Thermal hazards
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Always observe good personal hygiene measures, such as washing after handling the material
and before eating, drinking, and/or smoking.  Routinely wash work clothing and protective
equipment to remove contaminants.

General hygiene

considerations

9. Physical and chemical properties

LiquidAppearance

Liquid.Physical state

Not available.Form

Yellow to amberColor

Slight ammonia odorOdor

Odor threshold Not available.

pH (concentrated product) 12.3 Neat

Melting point/freezing point 28 °F (-2 °C)

Initial boiling point and boiling

range

219 °F (104 °C)

Flash point Not Applicable

Evaporation rate Slower than Ether

Not applicable.Flammability (solid, gas)

Upper/lower flammability or explosive limits

Explosive limit - lower (%) Not available.

Explosive limit - upper (%) Not available.

Vapor pressure 18 mmHg

Vapor pressure temp. 70 °F (21 °C)

Vapor density < 1

Relative density 1.09

Relative density temperature 70 °F (21 °C)

Solubility(ies)

Solubility (water) 100 %

Partition coefficient

(n-octanol/water)

Not available.

Auto-ignition temperature Not available.

Decomposition temperature Not available.

Viscosity 11 mPa.s

Viscosity temperature 70 °F (21 °C)

Other information

Not explosive.Explosive properties

Not oxidizing.Oxidizing properties

pH in aqueous solution 11 (5% Solution)

Pour point 33 °F (1 °C)

VOC 0 % ESTIMATED

10. Stability and reactivity

The product is stable and non-reactive under normal conditions of use, storage and transport.Reactivity

Material is stable under normal conditions.Chemical stability

Hazardous polymerization does not occur.Possibility of hazardous

reactions

Contact with incompatible materials.Conditions to avoid

Strong oxidizing agents.Incompatible materials

Oxides of carbon, nitrogen, phosphorus, and sulphur evolved in fire.Hazardous decomposition

products

11. Toxicological information

Information on likely routes of exposure

Inhalation May cause irritation to respiratory organs.
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Skin contact Prolonged or repeated contact may cause irritation.

Eye contact Direct contact with eyes may cause temporary irritation.

Ingestion May cause slight gastrointestinal irritation with possible nausea, vomiting, abdominal discomfort
and diarrhea.

Symptoms related to the

physical, chemical and

toxicological characteristics

Direct contact with eyes may cause temporary irritation.

Information on toxicological effects

Acute toxicity

Test ResultsProduct Species

SOLUS AP24

Dermal

Acute

LD50 Rabbit > 5000 mg/kg (Calculated according to
GHS additivity formula)

Oral

LD50 Rat > 5000 mg/kg (Calculated according to
GHS additivity formula)

Prolonged skin contact may cause temporary irritation.Skin corrosion/irritation

Direct contact with eyes may cause temporary irritation.Serious eye damage/eye

irritation

Respiratory or skin sensitization

Respiratory sensitization This product is not expected to cause respiratory sensitization.

This product is not expected to cause skin sensitization.Skin sensitization

No data available to indicate product or any components present at greater than 0.1% are
mutagenic or genotoxic.

Germ cell mutagenicity

Carcinogenicity Not classifiable as to carcinogenicity to humans.

IARC Monographs. Overall Evaluation of Carcinogenicity

Not listed.

OSHA Specifically Regulated Substances (29 CFR 1910.1001-1053)

Not listed.

US. National Toxicology Program (NTP) Report on Carcinogens

Not listed.

This product is not expected to cause reproductive or developmental effects.Reproductive toxicity

Specific target organ toxicity -

single exposure

Not classified.

Specific target organ toxicity -

repeated exposure

Not classified.

Aspiration hazard Based on available data, the classification criteria are not met.

12. Ecological information

Ecotoxicity

Product Test ResultsSpecies

Aquatic

LC50Crustacea 3674 mg/l, 48 hour (pH adjusted)Daphnia magna

NOEL 2500 mg/l, 48 hour (pH adjusted)Daphnia magna

LC50Fish > 5000 mg/l, 96 hour (pH adjusted)Fathead Minnow

> 5000 mg/l, 96 hour (pH adjusted)Rainbow Trout

NOEL 5000 mg/l, 96 hour (pH adjusted)Fathead Minnow

5000 mg/l, 96 hour (pH adjusted)Rainbow Trout

       Bioaccumulative potential

No data available.Mobility in soil

Other adverse effects Not available.
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13. Disposal considerations

Collect and reclaim or dispose in sealed containers at licensed waste disposal site.Disposal instructions

The waste code should be assigned in discussion between the user, the producer and the waste
disposal company.

Hazardous waste code

Dispose of in accordance with local regulations. Empty containers or liners may retain some
product residues. This material and its container must be disposed of in a safe manner (see:
Disposal instructions).

Waste from residues / unused

products

Since emptied containers may retain product residue, follow label warnings even after container is
emptied. Empty containers should be taken to an approved waste handling site for recycling or
disposal.

Contaminated packaging

14. Transport information

DOT

Not regulated as dangerous goods.

IATA

Not regulated as dangerous goods.

IMDG

Not regulated as dangerous goods.

15. Regulatory information

US federal regulations

Toxic Substances Control Act (TSCA)

TSCA Section 12(b) Export Notification (40 CFR 707, Subpt. D)

Not regulated.

CERCLA Hazardous Substance List (40 CFR 302.4)

Not listed.

SARA 304 Emergency release notification

Not regulated.

OSHA Specifically Regulated Substances (29 CFR 1910.1001-1053)

Not listed.

SARA 302 Extremely hazardous substance

Superfund Amendments and Reauthorization Act of 1986 (SARA)

Not listed.

NoSARA 311/312 Hazardous

chemical

SARA 313 (TRI reporting)

Not regulated.

Other federal regulations

Clean Air Act (CAA) Section 112 Hazardous Air Pollutants (HAPs) List

Not regulated.

Clean Air Act (CAA) Section 112(r) Accidental Release Prevention (40 CFR 68.130)

Not regulated.

Contains component(s) regulated under the Safe Drinking Water Act.Safe Drinking Water Act

(SDWA)

Inventory status

Country(s) or region Inventory name On inventory (yes/no)*

YesCanada Domestic Substances List (DSL)

NoCanada Non-Domestic Substances List (NDSL)

YesUnited States & Puerto Rico Toxic Substances Control Act (TSCA) Inventory

*A "Yes" indicates that all components of this product comply with the inventory requirements administered by the governing country(s)
A "No" indicates that one or more components of the product are not listed or exempt from listing on the inventory administered by the governing
country(s).

ALL ingredients in this product are authorized in 21CFR173.310 for use as boiler water additives
where the steam may contact food.
 The maximum level of Solus AP24 permitted in the boiler water where steam contacts food is 625
ppm.

Food and drug administration
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Registration No. – 152247
 Category Code(s):
 G5  Cooling and retort water treatment products G6  Boiler treatment products, steam line
products – food contact

NSF Registered and/or meets

USDA (according to 1998

guidelines):

US state regulations

California Proposition 65

California Safe Drinking Water and Toxic Enforcement Act of 2016 (Proposition 65): This material
is not known to contain any chemicals currently listed as carcinogens or reproductive toxins. For
more information go to www.P65Warnings.ca.gov.

US - California Proposition 65 - CRT: Listed date/Carcinogenic substance

No ingredient listed.

US - California Proposition 65 - CRT: Listed date/Developmental toxin

No ingredient listed.

US - California Proposition 65 - CRT: Listed date/Female reproductive toxin

No ingredient listed.

US - California Proposition 65 - CRT: Listed date/Male reproductive toxin

No ingredient listed.

16. Other information, including date of preparation or last revision

Jan-20-2015Issue date

Feb-19-2023Revision date

Version # 2.1

Health: 0
Flammability: 0
Instability: 0

NFPA ratings

NFPA ratings

00

0

List of abbreviations CAS: Chemical Abstract Service Registration Number
OSHA: Occupational Safety & Health Administration.
ACGIH: American Conference of Governmental Industrial Hygienists
NOEL: No Observed Effect Level
STEL: Short Term Exposure Limit
LC50: Lethal Concentration, 50%
TWA: Time Weighted Average
BOD: Biochemical Oxygen Demand
COD: Chemical Oxygen Demand
TOC: Total Organic Carbon
IATA: International Air Transport Association
NFPA: National Fire Protection Association
IMDG: International Maritime Dangerous Goods Code
LD50: Lethal Dose, 50%

No data availableReferences:

The information provided in this Safety Data Sheet is correct to the best of our knowledge,
information and belief at the date of its publication. The information given is designed only as a
guidance for safe handling, use, processing, storage, transportation, disposal and release and is
not to be considered a warranty or quality specification. The information relates only to the specific
material designated and may not be valid for such material used in combination with any other
materials or in any process, unless specified in the text.

Disclaimer

This document has undergone significant changes and should be reviewed in its entirety.Revision information

This SDS has been prepared by Veolia Water Technologies & Solutions' Regulatory Department
(1-215-355-3300).

Prepared by
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Version:  5.1

Effective Date:  Feb-11-2023

Previous Date:  Apr-28-2020

SAFETY DATA SHEET

STEAMATE* NA715

1. Identification

STEAMATE NA715Product identifier

None.Other means of identification

Condensate return line treatmentRecommended use

None known.Recommended restrictions

Veolia WTS USA, Inc.

3600 Horizon Blvd.

Trevose, PA  19053

T 215 355 3300, F 215 953 5524

 

Emergency telephone

(800) 877 1940

 

 

Company/undertaking identification

2. Hazard(s) identification

Category 4Flammable liquidsPhysical hazards

Category 4Acute toxicity, oralHealth hazards

Category 3Acute toxicity, dermal

Category 4Acute toxicity, inhalation

Category 1BSkin corrosion/irritation

Category 1Serious eye damage/eye irritation

Category 2Reproductive toxicity

Category 3 respiratory tract irritationSpecific target organ toxicity, single exposure

Not classified.OSHA defined hazards

Label elements

Signal word Danger

Hazard statement Combustible liquid. Harmful if swallowed. Toxic in contact with skin. Harmful if inhaled. Causes
severe skin burns and eye damage. Causes serious eye damage. Suspected of damaging fertility
or the unborn child. May cause respiratory irritation.

Precautionary statement

Prevention Obtain special instructions before use. Do not handle until all safety precautions have been read
and understood. Keep away from heat/sparks/open flames/hot surfaces. - No smoking. Do not
breathe mist or vapor. Wash  thoroughly after handling. Do not eat, drink or smoke when using
this product. Use only outdoors or in a well-ventilated area. Wear protective gloves/protective
clothing/eye protection/face protection.
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Response If swallowed: Rinse mouth. Do NOT induce vomiting. If on skin (or hair): Take off immediately all
contaminated clothing. Rinse skin with water/shower. If inhaled: Remove person to fresh air and
keep comfortable for breathing. If in eyes: Rinse cautiously with water for several minutes.
Remove contact lenses, if present and easy to do. Continue rinsing. Immediately call a poison
center/doctor. Take off immediately all contaminated clothing and wash it before reuse. In case of
fire: Use appropriate media to extinguish.

Storage Store in a well-ventilated place. Keep container tightly closed. Store in a well-ventilated place.
Keep cool. Store locked up.

Disposal Dispose of contents/container in accordance with local/regional/national/international regulations.

Hazard(s) not otherwise

classified (HNOC)
None known.

Supplemental information None.

3. Composition/information on ingredients

Mixtures

Components CAS # Percent

100-37-8 20 - 402-Diethylaminoethanol

108-91-8 10 - 20Cyclohexylamine

110-91-8 10 - 20Morpholine

Information for specific product ingredients as required by the U.S. OSHA HAZARD
COMMUNICATION STANDARD is listed. Refer to additional sections of this SDS for our
assessment of the potential hazards of this formulation.

Composition comments

4. First-aid measures

Remove victim to fresh air and keep at rest in a position comfortable for breathing. Oxygen or
artificial respiration if needed. Call a POISON CENTER or doctor/physician if you feel unwell.

Inhalation

Take off immediately all contaminated clothing. Rinse skin with water/shower. Call a physician or
poison control center immediately. Chemical burns must be treated by a physician. Wash
contaminated clothing before reuse.

Skin contact

Immediately flush eyes with plenty of water for at least 15 minutes. Remove contact lenses, if
present and easy to do. Continue rinsing. Call a physician or poison control center immediately.

Eye contact

Call a physician or poison control center immediately. Rinse mouth. Do not induce vomiting. If
vomiting occurs, keep head low so that stomach content doesn't get into the lungs.

Ingestion

Nausea, vomiting. Burning pain and severe corrosive skin damage. Causes serious eye damage.
Symptoms may include stinging, tearing, redness, swelling, and blurred vision. Permanent eye
damage including blindness could result. May cause respiratory irritation. Coughing.

Most important

symptoms/effects, acute and

delayed

Provide general supportive measures and treat symptomatically. Chemical burns: Flush with water
immediately. While flushing, remove clothes which do not adhere to affected area. Call an
ambulance. Continue flushing during transport to hospital. In case of shortness of breath, give
oxygen. Keep victim warm. Keep victim under observation. Symptoms may be delayed.

Indication of immediate

medical attention and special

treatment needed

Take off immediately all contaminated clothing. IF exposed or concerned: Get medical
advice/attention. Ensure that medical personnel are aware of the material(s) involved, and take
precautions to protect themselves. Show this safety data sheet to the doctor in attendance.

General information

5. Fire-fighting measures

Water fog. Alcohol resistant foam. Dry chemical powder. Carbon dioxide (CO2).Suitable extinguishing media

Water. Do not use water jet as an extinguisher, as this will spread the fire.Unsuitable extinguishing

media

The product is combustible, and heating may generate vapors which may form explosive vapor/air
mixtures. During fire, gases hazardous to health may be formed.

Specific hazards arising from

the chemical

Wear full protective clothing, including helmet, self-contained positive pressure or pressure
demand breathing apparatus, protective clothing and face mask.

Special protective equipment

and precautions for firefighters

In case of fire and/or explosion do not breathe fumes. Use standard firefighting procedures and
consider the hazards of other involved materials. Move containers from fire area if you can do so
without risk. Cool containers / tanks with water spray.

Fire fighting

equipment/instructions

Use standard firefighting procedures and consider the hazards of other involved materials.Specific methods

Combustible liquid.General fire hazards
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6. Accidental release measures

Keep unnecessary personnel away. Keep people away from and upwind of spill/leak. Eliminate all
ignition sources (no smoking, flares, sparks, or flames in immediate area). Keep out of low areas.
Wear appropriate protective equipment and clothing during clean-up. Do not breathe mist or vapor.
Do not touch damaged containers or spilled material unless wearing appropriate protective
clothing. Ensure adequate ventilation. Local authorities should be advised if significant spillages
cannot be contained.

Personal precautions,

protective equipment and

emergency procedures

Use water spray to reduce vapors or divert vapor cloud drift. Eliminate all ignition sources (no
smoking, flares, sparks, or flames in immediate area). Keep combustibles (wood, paper, oil, etc.)
away from spilled material. Prevent entry into waterways, sewer, basements or confined areas.

Large Spills: Stop the flow of material, if this is without risk. Dike the spilled material, where this is
possible. Cover with plastic sheet to prevent spreading. Use a non-combustible material like
vermiculite, sand or earth to soak up the product and place into a container for later disposal.
Following product recovery, flush area with water.

Small Spills: Wipe up with absorbent material (e.g. cloth, fleece). Clean surface thoroughly to
remove residual contamination.

Never return spills to original containers for re-use.

Methods and materials for

containment and cleaning up

Avoid discharge into drains, water courses or onto the ground. Water contaminated with this
product may be sent to a sanitary sewer treatment facility, or a permitted waste treatment facility,
in accordance with any local agreements.

Environmental precautions

7. Handling and storage

Keep away from open flames, hot surfaces and sources of ignition. Material can accumulate static
charges which may cause an electrical spark (ignition source). Use proper bonding and/or
grounding procedures. Do not breathe mist or vapor. Do not get this material in contact with eyes.
Do not get this material in contact with skin. Do not taste or swallow. Do not get this material on
clothing. Avoid contact during pregnancy/while nursing. Avoid prolonged exposure. When using,
do not eat, drink or smoke. Use only outdoors or in a well-ventilated area. Wear appropriate
personal protective equipment. Wash hands thoroughly after handling. Wash contaminated
clothing before reuse. Observe good industrial hygiene practices.

Precautions for safe handling

Store locked up. Keep away from heat, sparks and open flame. Store in a cool, dry place out of
direct sunlight. Store in original tightly closed container. Store in a well-ventilated place. Keep in an
area equipped with sprinklers. Store in accordance with local/regional/national/international
regulation.

Conditions for safe storage,

including any incompatibilities

8. Exposure controls/personal protection

Occupational exposure limits

US. OSHA Table Z-1 Limits for Air Contaminants (29 CFR 1910.1000)

ValueComponents Type

PEL 50 mg/m32-Diethylaminoethanol
(CAS 100-37-8)

10 ppm

PEL 70 mg/m3Morpholine (CAS 110-91-8)

20 ppm

US. ACGIH Threshold Limit Values

ValueComponents Type

TWA 2 ppm2-Diethylaminoethanol
(CAS 100-37-8)

TWA 10 ppmCyclohexylamine (CAS
108-91-8)

TWA 20 ppmMorpholine (CAS 110-91-8)

US. NIOSH: Pocket Guide to Chemical Hazards

ValueComponents Type

TWA 50 mg/m32-Diethylaminoethanol
(CAS 100-37-8)

10 ppm

TWA 40 mg/m3Cyclohexylamine (CAS
108-91-8)

Page: 3 / 10

Version number: 5.1

Material name: STEAMATE* NA715



US. NIOSH: Pocket Guide to Chemical Hazards

ValueComponents Type

10 ppm

STEL 105 mg/m3Morpholine (CAS 110-91-8)

30 ppm

TWA 70 mg/m3

20 ppm

No biological exposure limits noted for the ingredient(s).Biological limit values

Exposure guidelines

US ACGIH Threshold Limit Values: Skin designation

2-Diethylaminoethanol (CAS 100-37-8) Danger of cutaneous absorption

Morpholine (CAS 110-91-8) Danger of cutaneous absorption

US. OSHA Table Z-1 Limits for Air Contaminants (29 CFR 1910.1000)

2-Diethylaminoethanol (CAS 100-37-8) Can be absorbed through the skin.

Morpholine (CAS 110-91-8) Can be absorbed through the skin.

Good general ventilation (typically 10 air changes per hour) should be used. Ventilation rates
should be matched to conditions. If applicable, use process enclosures, local exhaust ventilation,
or other engineering controls to maintain airborne levels below recommended exposure limits. If
exposure limits have not been established, maintain airborne levels to an acceptable level. Eye
wash facilities and emergency shower must be available when handling this product.

Appropriate engineering

controls

Individual protection measures, such as personal protective equipment

Wear safety glasses with side shields (or goggles) and a face shield.Eye/face protection

Skin protection

Chemical resistant gloves. The choice of an appropriate glove does not only depend on its material
but also on other quality features and is different from one producer to the other. Glove selection
must take into account any solvents and other hazards present.

Hand protection

Wear appropriate chemical resistant clothing. Use of an impervious apron is recommended.Other

If engineering controls do not maintain airborne concentrations below recommended exposure
limits (where applicable) or to an acceptable level (in countries where exposure limits have not
been established), an approved respirator must be worn. A respiratory protection program that
meets OSHA's 29 CFR 1910.34 and ANSI Z88.2 requirements must be followed whenever
workplace conditions warrant a respirator's use.

Respiratory protection

Wear appropriate thermal protective clothing, when necessary.Thermal hazards

When using, do not eat, drink or smoke. Always observe good personal hygiene measures, such
as washing after handling the material and before eating, drinking, and/or smoking.  Routinely
wash work clothing and protective equipment to remove contaminants.

General hygiene

considerations

9. Physical and chemical properties

LiquidAppearance

Liquid.Physical state

Not available.Form

Colorless to yellowColor

Amine odorOdor

Odor threshold Not available.

pH (concentrated product) 12.7 Neat

Melting point/freezing point -0.04 °F (-18 °C)

Initial boiling point and boiling

range

Not available.

Flash point 144 °F (62 °C) P-M(CC)

Evaporation rate Slower than Ether

Not available.Flammability (solid, gas)

Upper/lower flammability or explosive limits

Explosive limit - lower (%) Not available.

Explosive limit - upper (%) Not available.

Vapor pressure 18 mmHg
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Vapor pressure temp. 70 °F (21 °C)

Vapor density Not available.

Relative density 0.98

Relative density temperature 70 °F (21 °C)

Solubility(ies)

Solubility (water) 100 %

Partition coefficient

(n-octanol/water)

Not available.

Auto-ignition temperature Not available.

Decomposition temperature Not available.

Viscosity Not available.

Other information

VOC 52.5 % ESTIMATED

10. Stability and reactivity

The product is stable and non-reactive under normal conditions of use, storage and transport.Reactivity

Material is stable under normal conditions.Chemical stability

No dangerous reaction known under conditions of normal use.Possibility of hazardous

reactions

Avoid heat, sparks, open flames and other ignition sources. Avoid temperatures exceeding the
flash point. Contact with incompatible materials.

Conditions to avoid

Strong acids. Strong oxidizing agents.Incompatible materials

Oxides of carbon and nitrogen evolved in fire.Hazardous decomposition

products

11. Toxicological information

Information on likely routes of exposure

Inhalation Harmful if inhaled.

Skin contact Toxic in contact with skin. Causes severe skin burns.

Eye contact Causes serious eye damage.

Ingestion Causes digestive tract burns. Harmful if swallowed.

Symptoms related to the

physical, chemical and

toxicological characteristics

Nausea, vomiting. Burning pain and severe corrosive skin damage. Causes serious eye damage.
Symptoms may include stinging, tearing, redness, swelling, and blurred vision. Permanent eye
damage including blindness could result. May cause respiratory irritation. Coughing.

Information on toxicological effects

Acute toxicity Toxic in contact with skin. Harmful if inhaled. Harmful if swallowed. May cause respiratory
irritation.

Test ResultsProduct Species

STEAMATE NA715

Dermal

Acute

LD50 Rabbit 917 mg/kg (Calculated according to GHS
additivity formula)

Inhalation

LC50 Rat 14.58 mg/l, 4 Hours (Calculated according
to GHS additivity formula)

Vapor

Oral

LD50 Rat 821 mg/kg (Calculated according to GHS
additivity formula)
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Test ResultsComponents Species

2-Diethylaminoethanol (CAS 100-37-8)

Dermal

Acute

LD50 Guinea pig 885 mg/kg

Inhalation

LC50 Rat 4.6 mg/l, 4 Hour

Vapor

Oral

LD50 Rat 1320 mg/kg

Cyclohexylamine (CAS 108-91-8)

Dermal

Acute

LD50 Rabbit 277 mg/kg

Oral

LD50 Rat 156 mg/kg

Morpholine (CAS 110-91-8)

Dermal

Acute

LD50 Rabbit 505 mg/kg

Inhalation

LC50 Rat 8 mg/l, 4 Hour

Oral

LD50 Rat 1680 mg/kg

Causes severe skin burns and eye damage.Skin corrosion/irritation

Causes serious eye damage.Serious eye damage/eye

irritation

Respiratory or skin sensitization

Respiratory sensitization This product is not expected to cause respiratory sensitization.

This product is not expected to cause skin sensitization.Skin sensitization

No data available to indicate product or any components present at greater than 0.1% are
mutagenic or genotoxic.

Germ cell mutagenicity

Carcinogenicity This product is not considered to be a carcinogen by IARC, ACGIH, NTP, or OSHA.

IARC Monographs. Overall Evaluation of Carcinogenicity

Morpholine (CAS 110-91-8) 3 Not classifiable as to carcinogenicity to humans.

OSHA Specifically Regulated Substances (29 CFR 1910.1001-1053)

Not listed.

US. National Toxicology Program (NTP) Report on Carcinogens

Not listed.

Suspected of damaging fertility or the unborn child.Reproductive toxicity

Specific target organ toxicity -

single exposure

May cause respiratory irritation.

Specific target organ toxicity -

repeated exposure

Not classified.

Aspiration hazard Based on available data, the classification criteria are not met.

Chronic effects Prolonged inhalation may be harmful.

12. Ecological information

Ecotoxicity

Product Test ResultsSpecies

Aquatic

LC50Crustacea 114.1 mg/L, 48 hourDaphnia magna
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Product Test ResultsSpecies

NOEL 65 mg/L, 48 hourDaphnia magna

LC50Fish 241 mg/L, 96 hour (pH adjusted)Fathead Minnow

NOEL 125 mg/L, 96 hour (pH adjusted)Fathead Minnow

Persistence and degradability

1217 (calculated data)-  COD   (mgO2/g)

0 (calculated data)-  BOD 5  (mgO2/g)

266 (calculated data)-  BOD 28  (mgO2/g)

24 (calculated data)-  Closed Bottle Test (%

Degradation in 28 days)

50 (calculated data)-  Zahn-Wellens Test (%

Degradation in 28 days)

312 (calculated data)-  TOC    (mg C/g)

No data available.Bioaccumulative potential

Partition coefficient n-octanol / water (log Kow)

2-Diethylaminoethanol 0.05

Cyclohexylamine 1.49

Morpholine -0.86

Bioconcentration factor (BCF)

2-Diethylaminoethanol < 6.1

No data available.Mobility in soil

Other adverse effects Not available.

13. Disposal considerations

Collect and reclaim or dispose in sealed containers at licensed waste disposal site. Incinerate the
material under controlled conditions in an approved incinerator. Dispose of contents/container in
accordance with local/regional/national/international regulations.

Disposal instructions

Dispose in accordance with all applicable regulations.Local disposal regulations

The waste code should be assigned in discussion between the user, the producer and the waste
disposal company. D002= Corrosive

Hazardous waste code

Dispose of in accordance with local regulations. Empty containers or liners may retain some
product residues. This material and its container must be disposed of in a safe manner (see:
Disposal instructions).

Waste from residues / unused

products

Since emptied containers may retain product residue, follow label warnings even after container is
emptied. Empty containers should be taken to an approved waste handling site for recycling or
disposal.

Contaminated packaging

14. Transport information

DOT

UN2735UN number

Amines, liquid, corrosive, n.o.s. (Cyclohexylamine, 2-Diethylaminoethanol)UN proper shipping name

8Class

Transport hazard class(es)

-Subsidiary risk

IIPacking group

Not available.Special precautions for user

153ERG number

Some containers may be exempt from Dangerous Goods/Hazmat Transport Regulations, please check BOL for exact container
classification.

IATA

UN2735UN number

Amines, liquid, corrosive, n.o.s. (Cyclohexylamine, 2-Diethylaminoethanol)UN proper shipping name

8Class

Transport hazard class(es)

-Subsidiary risk

IIPacking group
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No.Environmental hazards

153ERG Code

Not available.Special precautions for user

IMDG

UN2735UN number

AMINES, LIQUID, CORROSIVE, N.O.S. (CYCLOHEXYLAMINE, 2-Diethylaminoethanol)UN proper shipping name

8Class

Transport hazard class(es)

-Subsidiary risk

IIPacking group

No.Marine pollutant

Environmental hazards

F-A, S-BEmS

Not available.Special precautions for user

DOT

IATA; IMDG

15. Regulatory information

This product is a "Hazardous Chemical" as defined by the OSHA Hazard Communication
Standard, 29 CFR 1910.1200.

US federal regulations

Toxic Substances Control Act (TSCA)

TSCA Section 12(b) Export Notification (40 CFR 707, Subpt. D)

Not regulated.

CERCLA Hazardous Substance List (40 CFR 302.4)

Not listed.

SARA 304 Emergency release notification

Cyclohexanamine (CAS 108-91-8) 10000 LBS

OSHA Specifically Regulated Substances (29 CFR 1910.1001-1053)

Not listed.

SARA 302 Extremely hazardous substance

Superfund Amendments and Reauthorization Act of 1986 (SARA)

Chemical name CAS number Reportable

quantity

(pounds)

Threshold

planning quantity

(pounds)

Threshold

planning quantity,

lower value

(pounds)

Threshold

planning quantity,

upper value

(pounds)

Cyclohexylamine 108-91-8 10000 10000

YesSARA 311/312 Hazardous

chemical
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Flammable (gases, aerosols, liquids, or solids)
Acute toxicity (any route of exposure)
Skin corrosion or irritation
Serious eye damage or eye irritation
Reproductive toxicity
Specific target organ toxicity (single or repeated exposure)

Classified hazard

categories

SARA 313 (TRI reporting)

Not regulated.

Other federal regulations

Clean Air Act (CAA) Section 112 Hazardous Air Pollutants (HAPs) List

2-methoxyethanol (CAS 109-86-4)

ACETALDEHYDE (CAS 75-07-0)

Aniline (CAS 62-53-3)

Clean Air Act (CAA) Section 112(r) Accidental Release Prevention (40 CFR 68.130)

1,2-Diaminoethane (Ethylene diamine) (CAS 107-15-3)

ACETALDEHYDE (CAS 75-07-0)

Cyclohexylamine (CAS 108-91-8)

Contains component(s) regulated under the Safe Drinking Water Act.Safe Drinking Water Act

(SDWA)

Inventory status

Country(s) or region Inventory name On inventory (yes/no)*

YesCanada Domestic Substances List (DSL)

NoCanada Non-Domestic Substances List (NDSL)

YesUnited States & Puerto Rico Toxic Substances Control Act (TSCA) Inventory

*A "Yes" indicates that all components of this product comply with the inventory requirements administered by the governing country(s)
A "No" indicates that one or more components of the product are not listed or exempt from listing on the inventory administered by the governing
country(s).

ALL ingredients in this product are authorized in 21CFR173.310 for use as boiler water additives
where the steam may contact food.

Food and drug administration

Registration No. – 146016
 Category Code(s):
 G5  Cooling and retort water treatment products
 G6  Boiler treatment products, steam line products – food contact

NSF Registered and/or meets

USDA (according to 1998

guidelines):

US state regulations

California Proposition 65

WARNING: This product can expose you to chemicals including Aniline, which is known to the
State of California to cause cancer, and 2-methoxyethanol, which is known to the State of
California to cause birth defects or other reproductive harm. For more information go
to www.P65Warnings.ca.gov.

WARNING:

US - California Proposition 65 - CRT: Listed date/Carcinogenic substance

ACETALDEHYDE (CAS 75-07-0) Listed: April 1, 1988

Aniline (CAS 62-53-3) Listed: January 1, 1990

US - California Proposition 65 - CRT: Listed date/Developmental toxin

2-methoxyethanol (CAS 109-86-4) Listed: January 1, 1989

US - California Proposition 65 - CRT: Listed date/Female reproductive toxin

No ingredient listed.

US - California Proposition 65 - CRT: Listed date/Male reproductive toxin

2-methoxyethanol (CAS 109-86-4) Listed: January 1, 1989

16. Other information, including date of preparation or last revision

Oct-17-2014Issue date

Feb-11-2023Revision date

Version # 5.1

Health: 3
Flammability: 2
Instability: 0

NFPA ratings

Page: 9 / 10

Version number: 5.1

Material name: STEAMATE* NA715



NFPA ratings

03

2

List of abbreviations CAS: Chemical Abstract Service Registration Number
ACGIH: American Conference of Governmental Industrial Hygienists
NOEL: No Observed Effect Level
STEL: Short Term Exposure Limit
LC50: Lethal Concentration, 50%
LD50: Lethal Dose, 50%
TWA: Time Weighted Average
BOD: Biochemical Oxygen Demand
COD: Chemical Oxygen Demand
TOC: Total Organic Carbon
IATA: International Air Transport Association
IMDG: International Maritime Dangerous Goods Code
TSRN indicates a Trade Secret Registry Number is used in place of the CAS number.
NFPA: National Fire Protection Association
OSHA: Occupational Safety & Health Administration.

No data availableReferences:

The information provided in this Safety Data Sheet is correct to the best of our knowledge,
information and belief at the date of its publication. The information given is designed only as a
guidance for safe handling, use, processing, storage, transportation, disposal and release and is
not to be considered a warranty or quality specification. The information relates only to the specific
material designated and may not be valid for such material used in combination with any other
materials or in any process, unless specified in the text.

Disclaimer

Composition / Information on Ingredients: Ingredients
Exposure controls/personal protection: Appropriate engineering controls
Exposure controls/personal protection: Respiratory protection
Transport Information: Agency Name, Packaging Type, and Transport Mode Selection
Other information, including date of preparation or last revision: Prepared by

Revision information

This SDS has been prepared by Veolia Water Technologies & Solutions' Regulatory Department
(1-215-355-3300).

Prepared by

* Trademark of Veolia. May be registered in one or more countries.
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Version:  4.2

Effective Date:  Feb-11-2023

Previous Date:  Apr-16-2021

SAFETY DATA SHEET

CORTROL* IS3000

1. Identification

CORTROL IS3000Product identifier

None.Other means of identification

Water based dissolved oxygen scavengerRecommended use

Industrial use only.Recommended restrictions

Veolia WTS USA, Inc.

3600 Horizon Blvd.

Trevose, PA  19053

T 215 355 3300, F 215 953 5524

 

Emergency telephone

(800) 877 1940

 

 

Company/undertaking identification

2. Hazard(s) identification

Not classified.Physical hazards

Category 2BSerious eye damage/eye irritationHealth hazards

Category 3 respiratory tract irritationSpecific target organ toxicity, single exposure

Not classified.OSHA defined hazards

Label elements

Signal word Warning

Hazard statement Causes eye irritation. May cause respiratory irritation.

Precautionary statement

Prevention Avoid breathing mist/vapor. Wash  thoroughly after handling. Use only outdoors or in a
well-ventilated area.

Response If inhaled: Remove person to fresh air and keep comfortable for breathing. If in eyes: Rinse
cautiously with water for several minutes. Remove contact lenses, if present and easy to do.
Continue rinsing. If eye irritation persists: Get medical advice/attention.

Storage Store in a well-ventilated place. Keep container tightly closed. Store locked up.

Disposal Dispose of contents/container in accordance with local/regional/national/international regulations.

Hazard(s) not otherwise

classified (HNOC)
None known.

Supplemental information None.

3. Composition/information on ingredients

Mixtures
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Components CAS # Percent

7631-90-5 20 - 40Sodium bisulphite

Information for specific product ingredients as required by the U.S. OSHA HAZARD
COMMUNICATION STANDARD is listed. Refer to additional sections of this SDS for our
assessment of the potential hazards of this formulation.

Composition comments

4. First-aid measures

Remove victim to fresh air and keep at rest in a position comfortable for breathing. Give oxygen if
necessary. Call a poison center or doctor/physician if you feel unwell.

Inhalation

Remove contaminated clothing. Wash thoroughly with soap and water. Get medical attention if
irritation develops and persists. Wash contaminated clothing before reuse. Wash off with soap and
water.

Skin contact

Immediately flush eyes with plenty of water for at least 15 minutes. Remove contact lenses, if
present and easy to do. Continue rinsing. Get medical attention if irritation develops and persists.

Eye contact

Rinse mouth. If ingestion of a large amount does occur, call a poison control center immediately.Ingestion

Irritation of eyes. Exposed individuals may experience eye tearing, redness, and discomfort. May
cause respiratory irritation.

Most important

symptoms/effects, acute and

delayed

Provide general supportive measures and treat symptomatically. Keep victim under observation.
Symptoms may be delayed.

Indication of immediate

medical attention and special

treatment needed

If you feel unwell, seek medical advice (show the label where possible). Ensure that medical
personnel are aware of the material(s) involved, and take precautions to protect themselves.

General information

5. Fire-fighting measures

Water fog. Foam. Dry chemical powder. Carbon dioxide (CO2).Suitable extinguishing media

Do not use water jet as an extinguisher, as this will spread the fire.Unsuitable extinguishing

media

During fire, gases hazardous to health may be formed.Specific hazards arising from

the chemical

Wear full protective clothing, including helmet, self-contained positive pressure or pressure
demand breathing apparatus, protective clothing and face mask.

Special protective equipment

and precautions for firefighters

In case of fire and/or explosion do not breathe fumes. Use standard firefighting procedures and
consider the hazards of other involved materials. Move containers from fire area if you can do so
without risk. Cool containers / tanks with water spray.

Fire fighting

equipment/instructions

Use standard firefighting procedures and consider the hazards of other involved materials.Specific methods

No unusual fire or explosion hazards noted.General fire hazards

6. Accidental release measures

Keep unnecessary personnel away. Wear appropriate protective equipment and clothing during
clean-up. Ensure adequate ventilation. Local authorities should be advised if significant spillages
cannot be contained. Avoid breathing mist/vapor. For personal protection, see section 8 of the
SDS.

Personal precautions,

protective equipment and

emergency procedures

Stop the flow of material, if this is without risk. Following product recovery, flush area with water.

Never return spills to original containers for re-use. For waste disposal, see section 13 of the SDS.

Methods and materials for

containment and cleaning up

Avoid discharge into drains, water courses or onto the ground. Water contaminated with this
product may be sent to a sanitary sewer treatment facility, or a permitted waste treatment facility,
in accordance with any local agreements.

Environmental precautions

7. Handling and storage

Avoid contact with eyes. Avoid prolonged exposure. Vent carefully before opening. Sulfur dioxide
can be formed during the normal use and handling of this product. Provide adequate ventilation.
Wear appropriate personal protective equipment. Observe good industrial hygiene practices. Use
care in handling/storage.

Precautions for safe handling

Store locked up. Store in tightly closed container. Store away from incompatible materials (see
Section 10 of the SDS).

Conditions for safe storage,

including any incompatibilities
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8. Exposure controls/personal protection

Occupational exposure limits

US. ACGIH Threshold Limit Values

ValueComponents Type

TWA 5 mg/m3Sodium bisulphite (CAS
7631-90-5)

US. NIOSH: Pocket Guide to Chemical Hazards

ValueComponents Type

TWA 5 mg/m3Sodium bisulphite (CAS
7631-90-5)

No biological exposure limits noted for the ingredient(s).Biological limit values

Provide adequate ventilation. Provide eyewash station. Good general ventilation (typically 10 air
changes per hour) should be used. Ventilation rates should be matched to conditions. If
applicable, use process enclosures, local exhaust ventilation, or other engineering controls to
maintain airborne levels below recommended exposure limits. If exposure limits have not been
established, maintain airborne levels to an acceptable level.

Appropriate engineering

controls

Individual protection measures, such as personal protective equipment

Wear safety glasses with side shields (or goggles) and a face shield.Eye/face protection

Skin protection

Wear appropriate chemical resistant gloves. The choice of an appropriate glove does not only
depend on its material but also on other quality features and is different from one producer to the
other. Glove selection must take into account any solvents and other hazards present.

Hand protection

Wear appropriate chemical resistant clothing.Other

In case of insufficient ventilation, wear suitable respiratory equipment. A respiratory protection
program that meets OSHA's 29 CFR 1910.34 and ANSI Z88.2 requirements must be followed
whenever workplace conditions warrant a respirator's use.

Respiratory protection

Wear appropriate thermal protective clothing, when necessary.Thermal hazards

Always observe good personal hygiene measures, such as washing after handling the material
and before eating, drinking, and/or smoking.  Routinely wash work clothing and protective
equipment to remove contaminants.

General hygiene

considerations

9. Physical and chemical properties

LiquidAppearance

Liquid.Physical state

Not available.Form

PinkColor

Strong odorOdor

Odor threshold Not available.

pH (concentrated product) 3.2 Neat

Melting point/freezing point 39 °F (4 °C)

Initial boiling point and boiling

range

219 °F (104 °C)

Flash point Not Applicable

Evaporation rate Slower than Ether

Not applicable.Flammability (solid, gas)

Upper/lower flammability or explosive limits

Explosive limit - lower (%) Not available.

Explosive limit - upper (%) Not available.

Vapor pressure 18 mmHg

Vapor pressure temp. 70 °F (21 °C)

Vapor density < 1

Relative density 1.26

Relative density temperature 70 °F (21 °C)
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Solubility(ies)

Solubility (water) 100 %

Partition coefficient

(n-octanol/water)

Not available.

Auto-ignition temperature Not available.

Decomposition temperature Not available.

Viscosity 6 mPa.s

Viscosity temperature 70 °F (21 °C)

Other information

Not explosive.Explosive properties

Not oxidizing.Oxidizing properties

pH in aqueous solution 3.5 (5% Solution)

Pour point 23 °F (-5 °C)

VOC 0 % CALCULATED

10. Stability and reactivity

The product is stable and non-reactive under normal conditions of use, storage and transport.Reactivity

Material is stable under normal conditions.Chemical stability

Hazardous polymerization does not occur. Contact with acid may generate sulfur dioxide gas.Possibility of hazardous

reactions

Keep away from heat, hot surfaces, sparks, open flames and other ignition sources. Contact with
incompatible materials.

Conditions to avoid

Acids. Strong oxidizing agents.Incompatible materials

Elemental oxidesHazardous decomposition

products

11. Toxicological information

Information on likely routes of exposure

Inhalation May cause irritation to the respiratory system. Prolonged inhalation may be harmful.

Skin contact Prolonged or repeated contact may cause irritation.

Eye contact Causes eye irritation.

Ingestion Expected to be a low ingestion hazard.

Symptoms related to the

physical, chemical and

toxicological characteristics

Irritation of eyes. Exposed individuals may experience eye tearing, redness, and discomfort. May
cause respiratory irritation.

Information on toxicological effects

Acute toxicity

Test ResultsProduct Species

CORTROL IS3000

Dermal

Acute

LD50 Rabbit > 5000 mg/kg (Calculated according to
GHS additivity formula)

Inhalation

LC50 Rat 495.5 mg/l/4h (Calculated according to
GHS additivity formula)

Mist

Oral

LD50 Rat 4191 mg/kg (Calculated according to GHS
additivity formula)
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Test ResultsComponents Species

Sodium bisulphite (CAS 7631-90-5)

Dermal

Acute

LD50 Rabbit > 2000 mg/kg

Inhalation

LC50 Rat > 5.5 mg/l, 4 Hour

Oral

LD50 Rat 1420 mg/kg

Prolonged skin contact may cause temporary irritation.Skin corrosion/irritation

Causes eye irritation.Serious eye damage/eye

irritation

Respiratory or skin sensitization

Respiratory sensitization Not a respiratory sensitizer. This product is not expected to cause respiratory sensitization.

This product is not expected to cause skin sensitization.Skin sensitization

No data available to indicate product or any components present at greater than 0.1% are
mutagenic or genotoxic.

Germ cell mutagenicity

Carcinogenicity Not classified.

IARC Monographs. Overall Evaluation of Carcinogenicity

Sodium bisulphite (CAS 7631-90-5) 3 Not classifiable as to carcinogenicity to humans.

OSHA Specifically Regulated Substances (29 CFR 1910.1001-1053)

Not listed.

US. National Toxicology Program (NTP) Report on Carcinogens

Not listed.

This product is not expected to cause reproductive or developmental effects.Reproductive toxicity

Specific target organ toxicity -

single exposure

May cause respiratory irritation.

Specific target organ toxicity -

repeated exposure

Not classified.

Aspiration hazard Based on available data, the classification criteria are not met. Not an aspiration hazard.

Chronic effects Prolonged inhalation may be harmful.

12. Ecological information

Ecotoxicity

Product Test ResultsSpecies

Aquatic

0% MortalityCrustacea 100 mg/L, 48 hourDaphnia magna

100% Mortality 500 mg/L, 48 hourDaphnia magna

LC50 204 mg/L, 48 hour (Estimated)Daphnia magna

NOEL 150 mg/L, 48 hour (Estimated)Daphnia magna

0% MortalityFish 500 mg/L, 48 hourRainbow Trout

100% Mortality 1000 mg/L, 48 hourRainbow Trout

LC50 210 mg/L, 96 hour (Estimated)Fathead Minnow

NOEL 150 mg/L, 96 hour (Estimated)Fathead Minnow

Persistence and degradability

54 (calculated data)-  COD   (mgO2/g)

No data available.Bioaccumulative potential

No data available.Mobility in soil

Other adverse effects Not available.

13. Disposal considerations

Collect and reclaim or dispose in sealed containers at licensed waste disposal site. Dispose of
contents/container in accordance with local/regional/national/international regulations.

Disposal instructions
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Dispose in accordance with all applicable regulations.Local disposal regulations

The waste code should be assigned in discussion between the user, the producer and the waste
disposal company.

Hazardous waste code

Dispose of in accordance with local regulations. Empty containers or liners may retain some
product residues. This material and its container must be disposed of in a safe manner (see:
Disposal instructions).

Waste from residues / unused

products

Since emptied containers may retain product residue, follow label warnings even after container is
emptied. Empty containers should be taken to an approved waste handling site for recycling or
disposal.

Contaminated packaging

14. Transport information

DOT

UN3082UN number

Environmentally hazardous substance, liquid, n.o.s. (SODIUM BISULFITE), RQ(SODIUM
BISULFITE)

UN proper shipping name

9Class

Transport hazard class(es)

-Subsidiary risk

IIIPacking group

Read safety instructions, SDS and emergency procedures before handling.Special precautions for user

171ERG number

Some containers may be exempt from Dangerous Goods/Hazmat Transport Regulations, please check BOL for exact container
classification.

IATA

Not regulated as dangerous goods.

IMDG

Not regulated as dangerous goods.

DOT

15. Regulatory information

This product is a "Hazardous Chemical" as defined by the OSHA Hazard Communication
Standard, 29 CFR 1910.1200.

US federal regulations

Toxic Substances Control Act (TSCA)

TSCA Section 12(b) Export Notification (40 CFR 707, Subpt. D)

Not regulated.

CERCLA Hazardous Substance List (40 CFR 302.4)

Sodium bisulphite (CAS 7631-90-5) Listed.

SARA 304 Emergency release notification

Not regulated.

OSHA Specifically Regulated Substances (29 CFR 1910.1001-1053)

Not listed.

SARA 302 Extremely hazardous substance

Superfund Amendments and Reauthorization Act of 1986 (SARA)

Not listed.

YesSARA 311/312 Hazardous

chemical

Serious eye damage or eye irritation
Specific target organ toxicity (single or repeated exposure)

Classified hazard

categories
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SARA 313 (TRI reporting)

Not regulated.

Other federal regulations

Clean Air Act (CAA) Section 112 Hazardous Air Pollutants (HAPs) List

Not regulated.

Clean Air Act (CAA) Section 112(r) Accidental Release Prevention (40 CFR 68.130)

Not regulated.

Contains component(s) regulated under the Safe Drinking Water Act.Safe Drinking Water Act

(SDWA)

Inventory status

Country(s) or region Inventory name On inventory (yes/no)*

YesCanada Domestic Substances List (DSL)

NoCanada Non-Domestic Substances List (NDSL)

YesUnited States & Puerto Rico Toxic Substances Control Act (TSCA) Inventory

*A "Yes" indicates that all components of this product comply with the inventory requirements administered by the governing country(s)
A "No" indicates that one or more components of the product are not listed or exempt from listing on the inventory administered by the governing
country(s).

ALL ingredients in this product are authorized in 21CFR173.310 for use as boiler water additives
where the steam may contact food.

Food and drug administration

Registration No. – 141465
 Category Code(s):
 G5  Cooling and retort water treatment products
 G6  Boiler treatment products, steam line products – food contact

NSF Registered and/or meets

USDA (according to 1998

guidelines):

US state regulations

California Proposition 65

California Safe Drinking Water and Toxic Enforcement Act of 2016 (Proposition 65): This material
is not known to contain any chemicals currently listed as carcinogens or reproductive toxins. For
more information go to www.P65Warnings.ca.gov.

US - California Proposition 65 - CRT: Listed date/Carcinogenic substance

No ingredient listed.

US - California Proposition 65 - CRT: Listed date/Developmental toxin

No ingredient listed.

US - California Proposition 65 - CRT: Listed date/Female reproductive toxin

No ingredient listed.

US - California Proposition 65 - CRT: Listed date/Male reproductive toxin

No ingredient listed.

16. Other information, including date of preparation or last revision

Oct-17-2014Issue date

Feb-11-2023Revision date

Version # 4.2

Health: 2
Flammability: 0
Instability: 0

NFPA ratings

NFPA ratings

02

0
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List of abbreviations CAS: Chemical Abstract Service Registration Number
OSHA: Occupational Safety & Health Administration.
ACGIH: American Conference of Governmental Industrial Hygienists
TWA: Time Weighted Average
STEL: Short Term Exposure Limit
LD50: Lethal Dose, 50%
LC50: Lethal Concentration, 50%
NOEL: No Observed Effect Level
COD: Chemical Oxygen Demand
BOD: Biochemical Oxygen Demand
TOC: Total Organic Carbon
TSRN indicates a Trade Secret Registry Number is used in place of the CAS number.
IATA: International Air Transport Association
IMDG: International Maritime Dangerous Goods Code
NFPA: National Fire Protection Association
DOT: Department of Transportation (49 CFR 172.101).
GHS: Globally Harmonized System of Classification and Labeling of Chemicals.
IARC: International Agency for Research on Cancer.

No data availableReferences:

The information provided in this Safety Data Sheet is correct to the best of our knowledge,
information and belief at the date of its publication. The information given is designed only as a
guidance for safe handling, use, processing, storage, transportation, disposal and release and is
not to be considered a warranty or quality specification. The information relates only to the specific
material designated and may not be valid for such material used in combination with any other
materials or in any process, unless specified in the text.

Disclaimer

This document has undergone significant changes and should be reviewed in its entirety.Revision information

This SDS has been prepared by Veolia Water Technologies & Solutions' Regulatory Department
(1-215-355-3300).

Prepared by

* Trademark of Veolia. May be registered in one or more countries.
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Acronyms and Abbreviations

1Q10 Lowest 1-day average flow that occurs (on average) once every 10 years

7Q10 Lowest 7-day average flow that occurs (on average) once every 10 years

7Q2 Lowest 7-day average flow that occurs (on average) once every 2 years

ADEM Alabama Department of Environmental Management

BMP best management practices

BPJ best professional judgement

BTA best technology available

CFR Code of Federal Regulations

cfs cubic feet per second

CWIS cooling water intake structure

ELG Effluent Limitation Guidelines

EPA U.S. Environmental Protection Agency

gpm gallons per minute

mgd million gallons per day

mg/L milligrams per liter

NPDES National Pollutant Discharge Elimination System

PDW Phosphate Development Works

s.u. standard units

TVA Tennessee Valley Authority
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1. Introduction
Occidental Chemical Corporation (OxyChem) located in Muscle Shoals, AL is herein submitting
to the Alabama Department of Environmental Management (ADEM) an application for renewal
of its National Pollutant Discharge Elimination System (NPDES) permit number AL0000213 that
was effective on April 1, 2021, and expires on March 31, 2026.  OxyChem is authorized to
discharge treated process wastewater, non-process wastewater, and stormwater to Pond Creek
via three outfalls under its existing NPDES permit.

This NPDES permit application is being submitted to ADEM to provide the information needed
for permit renewal.  This application includes completed ADEM Form 187 and Environmental
Protection Agency (EPA) Forms 1, 2C, 2E, and 2F.

1.1 Facility Description

OxyChem, located in Muscle Shoals, Alabama in Colbert County, produces potassium carbonate
and potassium bicarbonate at the Armand Products plant, which is a joint venture of Occidental
Chemical Corporation and Church & Dwight Company, Inc.

The facility formerly included a chlor-alkali plant that ceased operation on April 28, 2008, has
been decommissioned, and had the chlor-alkali production plant area capped.  No significant
changes have been made to the facility since the current NPDES permit was issued on March 30,
2021.

1.2 Facility Modifications

Production operations at the facility have not had any major changes during the current NPDES
permit period.  Beginning in 2026 OxyChem will start blending a small amount of magnesium
oxide with potassium bicarbonate based on order requests (less than 1% of the total production
will have magnesium oxide added).  This blending process will take place when the anhydrous
potassium bicarbonate is bagged and will not directly contribute to the process wastewater.  Any
exposure of magnesium oxide to the wastewater would be from periodic washdown of
blending/bagging equipment and cleanup of spills from the floor.  As indicated in the EPA Form
2C sample results, OxyChem’s discharge from outfall DSN001 has a small amount of
magnesium present and this additional process isn’t expected to have any significant changes to
the magnesium that may be present in the discharge from outfall DSN001.

OxyChem has utilized two surface water intakes located on the Tennessee River for cooling
water.  These surface water intakes are owned by the Tennessee Valley Authority (TVA) but
operated and maintained by OxyChem.  The Fleet Hollow intake is located on Wilson Lake and
the Phosphate Development Works (PDW) intake is located in Pickwick Lake located
approximately 0.9 miles downstream of Wilson Dam.  The Fleet Hollow intake has been used as
the primary intake, and the PDW intake was used during the warmer months of the year when
the cooling needs of the plant could not be met by the Fleet Hollow Intake.  The location of the
PDW intake downstream of Wilson Dam provides cooler water in the summer months as water is
released from the lower levels of Wilson Lake for power generation.
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OxyChem is currently in the process of replacing two of the three pumps at the PDW intake and
will be replacing the third pump in 2026.  The rotating screen is also being replaced with a
stationary screen that is 5 feet tall by 82 inches wide to protect the new pumps from floating
debris.  Beginning in late 2025 OxyChem will no longer be using the Fleet Hollow intake and will
only be using the PDW intake.  The new pumps being installed at the PDW intake are planned to
be operated at 8,000 gpm (11.5 mgd) based on pressure requirements at the facility.  The
electrical system at the PDW intake will only support the operation of a single pump at a time, so
the maximum pumping capacity for the intake will be approximately 11.5 mgd once the new
pumps are operational.

2. NPDES Permit Outfall Descriptions

OxyChem is permitted to discharge process wastewater, miscellaneous wash down wastewaters,
cooling water, boiler blowdown, tank containment released stormwater, stormwater runoff, and
rinse water from the employee automobile wash via the existing NPDES permit.  OxyChem has
three permitted outfalls in its existing NPDES permit.  Table 2.1 provides a description of each of
these outfalls.

Table 2.1 NPDES Permit Outfall Descriptions

Outfall Receiving Waters Description

DSN001 Pond Creek
Process wastewater, miscellaneous wash down wastewaters, cooling
water, boiler blowdown, tank containment released stormwater, and
stormwater runoff

DSN003
Unnamed Tributary to
Pond Creek

Stormwater runoff associated with railyard and tank car storage for
Occidental Chemical Corporation

DSN006 DSN006
Rinse water (car wash) and stormwater runoff associated with the
employee automobile wash and stormwater from the maintenance
building and employee parking area

Throughout the life of the current NPDES permit OxyChem has implemented many mercury
minimization activities as documented in the annual mercury minimization plan reports
submitted to ADEM.  OxyChem is continually evaluating measures to reduce mercury in the
discharge from outfall DSN001.  Other than these mercury minimization activities, there have
been no changes to the operations at the facility that impact wastewater and/or stormwater
discharged from the permitted outfalls.

3. Outfall Sampling

OxyChem collected samples for completion of the NPES permit renewal application.  Samples
were collected from outfall DSN001 for completion of EPA Forms 2C and 2F.  OxyChem
submitted a representative stormwater sampling request to ADEM on May 20, 2025, to use
outfall DSN003 as representative of outfall DSN006 for the NPDES permit renewal application.
ADEM approved that request on June 9, 2025.  As part of the response to the representative
stormwater sampling request, ADEM indicated a sample of the Tennessee River intake water



6

could be used for the EPA Form 2E requirements for outfall DSN006 because nothing is added
to the intake water prior to use at the employee car wash.

Since Pond Creek is on Alabama’s §303(d) List, ADEM has requested OxyChem to collect
samples from Pond Creek upstream of outfall DSN001 for the parameters on the §303(d) List.
Samples of the Tennessee River intake water and Pond Creek upstream of outfall DSN001 were
collected on July 23, 2025, and the results of those samples are presented in Table 3.1.

Table 3.1 Tennessee River Intake Water and Pond Creek Sample Results

Parameter (units) Pond Creek Upstream of
DSN001

Tenneessee River Intake
Water

BOD5 (mg/L) - 1/ < 5.0

Solids, Total Suspended (mg/L) - 2

Oil & Grease (mg/L) - 7.3

pH (s.u.) 7.60 7.54

Nitrogen, Ammonia Total (mg/L) - < 0.100

Chemical Oxygen Demand (mg/L) - < 15.0

Total Organic Carbon (mg/L) - 2.96

Total Residual Chlorine (mg/L) - 0.08

Cyanide, Total (mg/L) < 0.005 < 0.005

Arsenic, Total (mg/L) < 0.010 < 0.010

Mercury, Total (ng/L) 2/ 1.40 < 0.500
1/ “-“ indicates no sample collected for this parameter
2/ Samples for mercury collected and analyzed in accordance with EPA Methods 1669 and 1631E

As of the date of the NPDES permit renewal application submittal, OxyChem has been unable to
collect a sample of a discharge from outfall DSN003 from a qualifying storm event.  OxyChem
will continue to attempt to collect a sample from outfall DSN003 from a qualifying storm event
and submit the sample results when available.

4. Derivation of Permit Limitations

This section discusses the requested permit limits for OxyChem’s permit renewal.

4.1 Outfall DSN001

OxyChem discharges process wastewater and stormwater via outfall DSN001 to Pond Creek at a
location that is approximately 1.3 miles upstream of the Tennessee River (Pickwick Reservoir).
Process wastewater is from the production of potassium carbonate and potassium bicarbonate
from potassium hydroxide, carbon dioxide, and water.  Since EPA has not promulgated specific
effluent limitation guidelines for the discharges from the production of potassium carbonate or
potassium bicarbonate, best professional judgment and the state water quality standards will be
used in establishing permit limitations.
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This discharge location is within a 24-hour travel time to the Tennessee River so ADEM evaluates
water quality-based limits for outfall DSN001 for Pond Creek and the Tennessee River.  At
outfall DSN001 discharge location, Pond Creek has a designated use classification of
Agricultural and Industrial (A&I).  Pond Creek is also on Alabama’s 2024 §303(d) List for arsenic,
cyanide, mercury, and organic enrichment (BOD).  Sources of the impairments are listed as crop
production (non-irrigated), natural, and urban runoff/storm sewers.  The Tennessee River at the
location where Pond Creek enters has a designated use classification of Public Water Supply,
Swimming, and Fish & Wildlife.

Flow estimates for Pond Creek at outfall DSN001 are the same as those used for the current
NPDES permit:

 7Q10 = 0 cfs
 7Q2 = 0 cfs
 1Q10 = 0 cfs
 Annual Average = 47.2 cfs

Flow estimates for the Tennessee River where Pond Creek enters were provided by ADEM (e-mail
from James Mooney dated August 5, 2025):

 7Q10 = 7,887.9 cfs
 7Q2 = 12,534.0 cfs
 1Q10 = 5,915.8 cfs
 Annual Average = 50,937.0 cfs

The ADEM reasonable potential spreadsheet was used to evaluate the reasonable potential of
the discharge from outfall DSN001 to Pond Creek to exceed water quality criteria.  The following
inputs were used:

 Pond Creek flows statistics presented above
 Upstream Pond Creek flow of 1.80 mgd based on the July 2023 through June 2025

average flows from the Muscle Shoals WWTP (1.33 mgd) and the TVA Environmental
Resource Center (0.47 mgd)

 Upstream mercury concentration in Pond Creek of 1.40 ng/L based on a sample
collected by OxyChem on July 23, 2025

 OxyChem discharge flow of 7.8 mgd
 OxyChem discharge average mercury concentration of 26.5 ng/L and maximum mercury

concentration of 72.5 mg/L (August 2024 – July 2025 data)

Based on the results of the reasonable potential analysis, OxyChem has a reasonable potential
for mercury for the human health consumption of fish only water quality criteria.  The mercury in
the discharge is not associated with current production processes at the facility, it is present in
stormwater from areas of the plant site that were impacted by operations of the former mercury
cell chlor-alkali that ceased operation in 2008.  Since the current permit was issued on March
30, 2021, OxyChem has implemented a mercury minimization plan as required by the NPDES
permit.  The annual reports submitted to ADEM have documented the activities that have been
completed and are planned to continue to reduce mercury in the discharge from DSN001.
These mercury minimization activities have had a measurable impact of reducing mercury in
discharge of outfall DSN001 and OxyChem requests the mercury minimization requirements be
continued in the renewed NPDES permit.
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ADEM informed OxyChem the mixing zone modeling for temperature and instream waste
concentration would need to be updated for this NPDES permit renewal since the previous
modeling was completed in 2014.  The mixing zone model for Pond Creek entering the
Tennessee River was updated using OxyChem’s current outfall DSN001 average discharge flow
of 7.8 mgd and the Tennessee River flows provided by ADEM.  The updated models indicate a
discharge temperature of 90 °F is protective of the Tennessee River water quality criteria of 86 °F
and the instream waste concentration for toxicity testing should be updated to 71%.  A technical
memorandum documenting the mixing zone model results with an ADEM Form 455 – Required
Information for Mixing Zone Modeling is included as Attachment 1.

Considering the revised mixing zone modeling indicates a decrease in the instream waste
concentration of OxyChem’s discharge and there have been no toxicity tests which indicate
toxicity during the current NPDES permit cycle, OxyChem requests the monitoring frequency for
toxicity for outfall DSN001 be changed from semi-annual to annual.

OxyChem requests the renewed NPDES permit to contain the permit limitations for outfall
DSN001 as shown in Table 4.1.
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Table 4.1 Requested Permit Limits and Monitoring Requirements for Outfall DSN001

Parameter (units)
Monthly
Average

Daily
Minimum

Daily
Maximum

Monitoring
Frequency

Temperature (°F) - - 90 1/ Continuous 2/

Oxygen, Dissolved (mg/L) 3/ - 3.0 - Monthly

pH (s.u.) 4/ - Report Report Continuous

Solids, Total Suspended (mg/L) - - Report Monthly

Nitrogen, Ammonia Total (mg/L) - - Report Monthly

Nitrogen, Kjeldahl Total (mg/L) - - Report Monthly 5/

Nitrate + Nitrite, Total (mg/L) - - Report Monthly 5/

Phosphorus, Total (mg/L) - - Report Monthly 5/

Flow (mgd) Report - Report Continuous

Chlorine, Total Residual (mg/L) 6/ - - 0.022 Monthly

Mercury, Total Recoverable (µg/L) 7/ Report - Report Monthly

CBOD5 (mg/L) - - Report Monthly

Arsenic, Total Recoverable (µg/L) - - Report Annually

Cyanide, Free Available (µg/L) 8/ - - Report Annually

Toxicity, Ceriodaphnia Acute
[pass(0)/fail(1)] 9/ - - 0 Annually

Toxicity, Pimephales Acute
[pass(0)/fail(1)] 10/ - - 0 Annually

1/ Temperature shall be reported as the time-weighted average over the course of 24 hours.
2/ “Continuous” as it applies to Temperature means a minimum of one sample taken every 20 minutes
3/ Dissolved oxygen monitoring and compliance shall occur at the base of the flume on the west side of

Alabama Highway 133
4/ Where the pH is measured continuously, the total time during which the pH values are outside the

required range of 6.0 to 8.5 standard units shall not exceed 7 hours and 26 minutes in any calendar
month and no individual excursion outside the range of pH values shall exceed 60 minutes in duration.

5/ Monitoring for total Kjeldahl nitrogen, nitrate + nitrite nitrogen, and total phosphorus shall only be
required during the growing season months of April through September

6/ A measurement of Total Residual Chlorine below 0.05 mg/L shall be considered in compliance with the
permit limitations above and should be reported as NODI-B or *B on the discharge monitoring report

7/ EPA Methods 1631/1669, or alternative methods specifically approved by ADEM, shall be used for the
analysis of mercury

8/ For the purpose of demonstration of compliance with this parameter, “cyanide, free available” and
“cyanide, free” shall be considered equivalent.  The test methods in 40 CFR 136.3 Table 1B for “24.A
Cyanide, Free” or equivalent EPA approved methods shall be used for analysis.

9/ A 48-hour acute toxicity test diluted to an instream waste concentration of 71% shall be conducted
using ceriodaphnia dubia.  Any test where survival in the effluent concentration is less than 90% and
statistically lower than the control indicates acute toxicity.

10/ A 24-hour acute toxicity test using undiluted wastewater shall be conducted using pimephales
promelas.  Any test where survival in the effluent concentration is less than 90% and statistically lower
than the control indicates acute toxicity.



10

The OxyChem NPDES permit also contains limitations and monitoring requirements for outfall
DSN001 for discharges resulting from a qualifying storm event.  Table 4.2 presents a summary
of the monitoring results for the storm event samples for outfall DSN001 from January 2023
through July 2025.  All the monitoring results for pH are within the water quality criteria values
of 6.0 – 8.5 s.u., the maximum oil & grease is less than half the daily maximum permit limit, and
all the chemical oxygen demand results were non-detect.  Based on the quality of the discharge
from storm events, OxyChem requests the monitoring frequency for these storm event
discharges be reduced from quarterly to semi-annually.

Table 4.2 DSN001 Quarterly Storm Event Data Summary for January 2023 through July 2025

Parameter (units)
Current Permit Limitations Current Permit

Monitoring
Frequency

Range of
Monitoring

Results
Monthly
Average

Daily
Maximum

pH (s.u.) Report 1/ Report Quarterly 7.3 – 7.9

Solids, Total Suspended (mg/L) - Report Quarterly 3.0 – 38

Oil & Grease (mg/L) - 15.0 Quarterly 0 – 6.3

Flow (mgd) Report Report Quarterly 3.4 – 9.8

Chemical Oxygen Demand (mg/L) 0.022 0.039 Quarterly ND
1/ Daily Minimum
ND = not detected

4.2 Outfalls DSN003 and DSN006

Table 4.3. presents a summary of discharge data for outfall DSN003 from January 2023 through
July 2025.  Discharges from outfall DSN003 are within the range of expected values from a well-
managed stormwater outfall.  The current NPDES permit requires monitoring at outfall DSN003
on a quarterly basis.  OxyChem requests the monitoring frequency for outfall DSN003 be
changed to semi-annually.  No changes are requested to the permit limitations or monitoring
frequency for outfall DSN006.

Table 4.3 DSN003 Discharge Monitoring Report Data Summary for January 2023 through July 2025

Parameter (units)
Current Permit Limitations Current Permit

Monitoring
Frequency

Range of
Monitoring

ResultsMonthly Average Daily Maximum

pH (s.u.) Report 1/ Report Quarterly 7.1 – 8.4

Solids, Total Suspended
(mg/L)

- Report Quarterly 7.0 – 246

Oil & Grease (mg/L) - 15.0 Quarterly ND – 3.0

Flow (mgd) Report Report Quarterly 0 – 3.2

Chemical Oxygen Demand
(mg/L)

0.022 0.039 Quarterly 18.8 – 107

1/ Daily Minimum
ND = not detected
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4.3 Determination of Best Technology Available (BTA) for OxyChem’s Cooling
Water Intake Structure (CWIS) - §316(b) Requirements

OxyChem receives intake water from two CWIS (Fleet Hollow and Phosphate Development
Works) that are owned by the Tennessee Valley Authority.  The Fleet Hollow intake structure
withdraws water from the Tennessee River (Wilson Reservoir) and Phosphate Development
Works (PDS) intake is also located on the Tennessee River (Pickwick Reservoir).

As mentioned previously, OxyChem will be transitioning to only using the PDW intake in late
2025.  The replacement of the 3 pumps at the PDW intake will reduce the total intake capacity
from 38.9 mgd to 34.5 mgd.  However, the actual capacity of the PDW intake will only be 11.5
mgd because the electrical upgrades for the new pumps will only supply enough power to
operate a single pump at a time.

The 3/8” mesh rotating screen is being replaced with a 1/2" mesh screen.  The 1/2" mesh screen
has an open area of 65%.  The rotating screen that will be removed extended to the bottom of
the intake and the new screen is 5 feet tall by 82 inches wide.  The elevation of the new screen
will be adjusted as the water level in Pickwick Reservoir changes to protect the new pumps from
floating debris.  The area below the 5-foot screen depth will be open to the bottom of the intake.

The Tennessee Valley Authority operating guide for Pickwick Reservoir indicates the normal
operating level in November through March is 409 feet above sea level and for April through
September is 413.75 feet above sea level.  The water level is reduced from the summer pool to
the winter pool level from September through November.  The water depth in the intake was
measured in January 2024 in preparation for replacing the pumps and screen to be
approximately 15 feet.  Based on the TVA operating guide, the water depth in the intake in the
summer months will be approximately 20 feet.

At a 15-foot water depth and open width of 82”, with the top 5 feet screened with a 1/2" mesh
screen with a 65% open area, the through -screen velocity at the maximum design flow of 11.5
mgd will be 0.20 feet per second.  The velocity will be less during the summer months when the
water elevation is increased.  After the modifications to the PDW intake, the maximum through-
screen design velocity of the PDW intake will be 0.20 feet per second.  This value is less than a
maximum through-screen design intake velocity of 0.5 feet per second and meets the best
technology available for minimizing environmental impacts for impingement mortality in 40
CFR 125.94.

There have been no significant changes in operations of the Pickwick or Wilson reservoirs by TVA
nor the biological characteristics of the reservoirs since the previous permit application was
submitted.  The 316(b) Supporting Information:  Cooling Water Intake for Fleet Hollow Intake on
Wilson Reservoir, January 8, 2019, and 316(b) Supporting Information:  Cooling Water Intake for
PDW Intake on Pickwick Reservoir, January 8, 2019, have been included to provide the permit
application requirments in 40 CFR 122.21(r)(2) through (r)(8).

The TVA PDW intake operated by OxyChem meets the BTA requirements in 40 CFR 125.94 and
no permit modifications are required for §316(b) requirements.
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5. Attachments

Attachment A – Occidental Chemical Corporation Tennessee River CORMIX Modeling Technical
Memorandum

Attachment B - ADEM Form 187

Attachment C – EPA Form 1

Attachment D – EPA Form 2C

Attachment E – EPA Form 2E

Attachment F – EPA Form 2F
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Attachment A – Occidental Chemical Corporation Tennessee
River CORMIX Modeling Technical Memorandum



Technical Memorandum

Jacobs Engineering Group Inc. 1

Occidental Chemical Corporation Tennessee River CORMIX Modeling

Date: August 22, 2025 1100 112th Avenue NE
Suite 500
Bellevue, WA 98004-5118
United States

T +1.425.453.5000

www.jacobs.com

Project no: D3619800 Task 7

Attention: Occidental Chemical Corporation, Muscle Shoals, AL

Prepared by: Erin Thatcher, PE

Reviewed by: Johnathan Hall, PE

1 Introduction
Occidental Chemical Corporation (OxyChem) in Muscle Shoals, Alabama discharges effluent to Pond
Creek, which then flows into the Tennessee River (Pickwick Lake), under National Pollutant Discharge
Elimination System (NPDES) Permit No. AL0000213. CORMIX modeling of the discharge’s dilution was
completed in 2014 (CH2M HILL) in response to a request from the NPDES Permit authority, the Alabama
Department of Environmental Management (ADEM). This modeling was completed to 1) confirm that an
effluent temperature limit of 90 degrees Fahrenheit (°F) was protective of the Tennessee River water
quality criteria for temperature (86 °F), and 2) to determine the instream waste concentration (IWC) of the
discharge in the Tennessee River. This technical memorandum provides updated CORMIX dilution
modeling results for the current discharge and receiving water flow rates.

2 Regulatory Criteria
OxyChem’s outfall DSN001 is a surface water outfall that discharges to Pond Creek, which has a use
classification of Agricultural and Industrial Water Supply (A&I). Pond Creek flows into the Tennessee River
(Pickwick Lake), which has a higher classification of Public Water Supply (PWS) and Fish and Wildlife
(F&W), approximately 1.27 miles downstream of the OxyChem discharge. Per ADEM guidance, permit
limitations must be protective of the higher classification of the downstream receiving water because the
discharge reaches it within 24 hours of travel time. Therefore, the OxyChem discharge’s permit limitations
must be protective of the A&I use for Pond Creek as well as the PWS and F&W uses in the Tennessee River
after allowing for mixing.

Federal and state regulations require discharges to waters with F&W use classifications to demonstrate
compliance with acute toxicity at the edge of the zone of initial dilution (ZID), and compliance with chronic
toxicity at the edge of the mixing zone (MZ). The MZ and ZID established for this discharge apply in the
Tennessee River (Pickwick Lake).

ADEM’s guidance documents dictate the dilution modeling should be based on the acute toxicity
guidelines since the completely mixed ratio for OxyChem’s discharge into the Tennessee River at its 7Q10
flow is greater than 100 (i.e., the IWC is less than 1%).  The instream waste concentration for the acute
toxicity is determined by the CORMIX model using the Tennessee River’s 1Q10 flow and limiting ZID.  The
temperature limit is determined by the CORMIX model using the Tennessee River’s 7Q10 flow and the
limiting MZ.
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Mixing Zone.

Per ADEM Admin. Code r. 335-6-6-.15, the MZ is defined as the most stringent of the following criteria:

1. Width Criteria: MZ shall not exceed 50 percent of stream width:

𝑀𝑍 = 0.50 × 𝑆𝑡𝑟𝑒𝑎𝑚 𝑊𝑖𝑑𝑡ℎ = 0.50 × 1,900 𝑓𝑡 = 950 𝑓𝑡

2. Length Criteria: MZ shall not exceed a length of five times the width of the MZ:

𝑀𝑍 = 5 × 𝑀𝑍𝑊𝑖𝑑𝑡ℎ = 5 × 950 𝑓𝑡 = 4,750 𝑓𝑡

3. Area Criteria: MZ must not exceed an area of 25 percent of the stream cross sectional area:

𝑀𝑍 = 0.25 × (𝐶𝑟𝑜𝑠𝑠 − 𝑆𝑒𝑐𝑡𝑖𝑜𝑛𝑎𝑙 𝐴𝑟𝑒𝑎) = 0.25 × (1,900 × 23) = 10,925 𝑓𝑡2

4. The total area of all mixing zones in a lake shall not encompass more than ten percent of the
surface area of the lake, the radius of any one zone shall not be greater than 750 ft.

5. A mixing zone shall not encompass water intakes.

ADEM has advised that the mixing zone criteria for lakes is not applicable to the Tennessee River. The city
of Sheffield has a drinking water intake on the Tennessee River downstream of Pond Creek, but it is over
3.5 miles away and beyond the distance of the mixing zone length criteria.

CORMIX models were completed and evaluated to determine the limiting mixing zone criterion for the
temperature and toxicity scenarios. Based on the CORMIX model results, the limiting mixing zone criterion
for the thermal model and the toxicity model is the width, as shown below in Table 1. CORMIX model
output files for these evaluations are included in Attachment 2.

Table 1. Limiting MZ Criteria Determined by CORMIX3

MZ Criterion Value
Thermal Model Predicted

Dilution at MZB a
Toxicity Model Predicted

Dilution at MZB b

Width 950 ft 26.1 12.6

Length c 4,750 ft 53.4 39.4

Area 10,925 sf 133.1 Outside model predictions

a Model was conducted using a total Pond Creek flow of 9.6 mgd and the 7Q10 flow for the Tennessee
River.

b Model was conducted using the discharge flow of 7.8 mgd from OxyChem and the 1Q10 flow for the
Tennessee River.

c Modeled in CORMIX3 as the length of the plume’s trajectory (not downstream length).

Zone of Initial Dilution.

Per ADEM Admin. Code r. 335-6-6-.03, the length of the ZID is defined as the most stringent of the
following:

1. Fifty times the discharge length scale (DLS) in any spatial direction, where the DLS is the square
root of the cross-sectional area of any discharge outlet:

𝑂𝑢𝑡𝑙𝑒𝑡 𝑐𝑟𝑜𝑠𝑠 𝑠𝑒𝑐𝑡𝑖𝑜𝑛𝑎𝑙 𝑎𝑟𝑒𝑎 = (𝑜𝑢𝑡𝑙𝑒𝑡 𝑤𝑖𝑑𝑡ℎ × 𝑑𝑒𝑝𝑡ℎ) = (25 𝑓𝑡 × 2.5 𝑓𝑡) = 62.5𝑓𝑡2
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50 × 𝐷𝐿𝑆 = 50 ×√𝑂𝑢𝑡𝑙𝑒𝑡 𝑐𝑟𝑜𝑠𝑠 𝑠𝑒𝑐𝑡𝑖𝑜𝑛𝑎𝑙 𝑎𝑟𝑒𝑎 = 50 ×√62.5 = 395.3 𝑓𝑡

2. Five times the water depth in any horizontal direction from the discharge outlet:

5 × 𝑤𝑎𝑡𝑒𝑟 𝑑𝑒𝑝𝑡ℎ = 5 × 23 𝑓𝑡 = 115 𝑓𝑡

3. No more than 10 percent of the distance from the edge of the outfall structure to the leading
edge of the mixing zone in any spatial direction:

0.10 × 𝑀𝑖𝑥𝑖𝑛𝑔 𝑍𝑜𝑛𝑒 = 0.10 × 950 𝑓𝑡 = 95 𝑓𝑡

Therefore, the ZID for the OxyChem discharge is 10 percent of the distance from the edge of the outfall
structure to the leading edge of the MZ in any spatial direction, which is 95 feet from the mouth of Pond
Creek in any spatial direction within the Tennessee River.

Critical conditions for water quality compliance include the lowest 7-day average flow that occurs (on
average) once every 10 years (7Q10), which is zero for Pond Creek (CH2M HILL, 2014). The sum of the
average discharge flow rates from the three main dischargers to Pond Creek was used to evaluate the
excess temperature at the edge of the MZ in the Tennessee River. These three major dischargers are the
OxyChem discharge, the Muscle Shoals Wastewater Treatment Plant (WWTP), and the Tennessee Valley
Authority (TVA) Environmental Research Center (ERC). Only the OxyChem discharge flow rate was used to
determine the IWC at the edge of the ZID. This approach is based on previous communication from ADEM
(CH2M HILL, 2014).

3 Model Inputs
The following sections summarize the inputs and assumptions for the updated CORMIX dilution model to
simulate the discharge plume at critical low flow river conditions for the current discharge and receiving
water flows to determine 1) the excess temperature at the MZ and 2) the IWC at the ZID. This 2025
modeling utilized the CORMIX3 module (surface discharges) within CORMIX Version 12.0.1.0 (August
2021).

3.1 Ambient Conditions

Updated river flows for critical conditions were provided by ADEM based on April 1, 2005, through March
31, 2025, flow data provided by the TVA. Critical conditions for compliance with acute toxicity criteria for
protection of aquatic life include the lowest 1-day average flow that occurs (on average) once every 10
years (1Q10 flow). The current 1Q10 flow for the Tennessee River at the Pond Creek confluence provided
by ADEM is 5,915.8 cfs.

Critical conditions compliance with the temperature criteria for aquatic life include the 7Q10 flow. The
current 7Q10 flow for the Tennessee River provided by ADEM for this analysis is 7,888 cfs.

Other ambient model inputs for critical conditions for both models (temperature and acute IWC) were
brought forward unchanged from the 2014 (CH2M HILL) analysis:

 Average depth:  23 ft

 Depth at discharge:  16.1 ft (30% less than the average depth)

 Bounded river channel width:  1,900 ft

 Ambient water temperature:  28 °C (82.4 °F)
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 Wind speed:  2 m/s (recommended default value from CORMIX that is only meaningful to farfield
dilution)

 Manning’s n:  0.032

3.2 Effluent and Discharge Configuration Parameters

Updated discharge flow rates were obtained for OxyChem and the other two main dischargers to Pond
Creek (Muscle Shoals WWTP and TVA ERC based on July 2003 through June 2025 average discharge
flow). Constellium Muscle Shoals, LLC also discharges to Pond Creek upstream of OxyChem, but it was not
included in the model. Average discharge flow data used in this updated model are as follows:

 OxyChem:  7.79 mgd (used for acute IWC model)

 Muscle Shoals WWTP:  1.33 mgd

 TVA ERC:  0.47 mgd

 Total (used for temperature compliance model):  9.6 mgd

The previous (CH2M HILL 2014) model applied very similar discharge flow rates to these updated values.

The geometry of Pond Creek’s confluence with the Tennessee River are assumed to be the same as that
determined in 2014 based on aerial photography and a reasonable conservative assumption for discharge
channel depth within CORMIX model constraints. The following effluent and discharge configuration
parameters were brought forward unchanged from the 2014 (CH2M HILL) analysis:

 Effluent temperature: 32.22 °C (90 °C), which is the effluent temperature limit for OxyChem in its
NPDES permit

 Discharge excess concentration

o Temperature compliance model:

 Excess temperature of 4.22 °C (excess above ambient temperature of 28 °C)

 Heat loss coefficient of 25 W/m2 °C based on CORMIX User Manual
recommendations (EPA, 2021)

o Acute IWC model: 100% (conservative pollutant)

 Discharge located on left bank

 Protruding discharge configuration

 Distance from bank: 200 ft

 Horizontal angle: 90 degrees

 Bottom slope: 20 degrees

 Local depth at discharge outlet: 2.5 ft

 Discharge width: 25 ft

 Discharge depth: 2.5 ft
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4 Modeling Results
CORMIX assigns a flow class to the discharge of PL1, which is characterized by an area of upstream
intrusion where the discharge plume spreads upstream because of its buoyancy combined with weak
ambient crosscurrents. This behavior is apparent in the graphical representations of the modeled plumes
shown below in Figure 1 (temperature compliance model) and Figure 2 (acute IWC model).

The model predictions of excess temperature and IWC correspond to hydrodynamic average (bulk)
dilutions at the distances and are calculated with linear interpolation from the model prediction files. The
temperature compliance model predicts an excess temperature of 0.16 °C at the MZB width of 289.56 m
(950 ft). This means the mixed temperature at the MZB under critical conditions would be 28.16 °C and
the effluent temperature limit of 90 °F (32.2 °C) is protective of the Tennessee River water quality criteria
of 86 °F (30 °C).

The IWC model predicts an IWC of 70.5% at the downstream ZID of 28.9 m (95 ft) with the current flow
rates (ambient and discharge), and the upstream ZID of -28.9 m (95 ft) is beyond the model-predicted
plume boundary. The model-predicted IWC just within the upstream ZID boundary is 30.6% at a distance
of 26 m. Table 2 below summarizes the current and previous (2014) model results.

The ADEM required information for mixing zone modeling (ADEM Form 455) is included as Attachment 1.
The full CORMIX model output files are included as Attachment 2.
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Table 2. CORMIX Model Results Summary

Dilution Model Parameter 2014 (CH2M HILL) 2025 (Current Analysis)

Temperature Model

Muscle Shoals WWTP Flow to
Pond Creek

1.3 mgd 1.3 mgd

TVA ERC Flow to Pond Creek 1.4 mgd 0.47 mgd

OxyChem Discharge Flow to
Pond Creek

7.3 mgd 7.8 mgd

Total Discharge Flow to
Tennessee River (Muscle Shoals,
TVA ERC, and OxyChem)

10.0 mgd 9.6 mgd

7Q10 River Flow 6,750 cfs 7,888 cfs

Mixing Zone Boundary (MZB) Distance of 228.6 m (750 ft) Width of 289.6 m (950 ft)

Excess Temperature (°C) at MZB 0.91 °C 0.16 °C

Instream Waste Concentration (IWC) Model

Discharge Flow (OxyChem
Average Flow Only)

7.3 mgd 7.8 mgd

1Q10 River Flow 5,060 cfs 5,916 cfs

Zone of Initial Dilution (ZID) 22.86 m (75 ft) 28.96 m (95 ft)

IWC at Upstream ZID 82.2% N/A a

(30.6% at 26 m)

IWC at Downstream ZID 87.9% 70.5%

a IWC at the upstream ZID was outside the boundaries for the model predictions.  Predicted IWC would
be less than the 30.6% at the boundary distance of 26 m.
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Figure 1. Plan View of CORMIX3 Model-Predicted Discharge Plume for the Temperature Compliance
Analysis (CorVue image from CORMIX)

Figure 2. Plan View of CORMIX3 Model-Predicted Discharge Plume for the Acute IWC Analysis (CorVue
image from CORMIX)
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Attachment 1 – ADEM Form 455 - Required Information for
Mixing Zone Modeling



ADEM Form 455 8/02 M/Y m1 

REQUIRED INFORMATION FOR MIXING ZONE MODELING 
 

GENERAL INFORMATION 
1. Applicant Name: ________________________________________________________________________ 

2. Permit No.:   

3. Project Name (if different from applicant): ____________________________________________________ 

4. Contact name and phone number: ___________________________________________________________ 

5. Date submitted: _________________________________________________________________________ 

5. Facility type (new, existing or upgrade): ______________________________________________________ 

 
AMBIENT CONDITIONS 

1. Receiving waterbody: ____________________________________________________________________ 

2. Width of waterbody at discharge point (m): ___________________________________________________ 

3. Depth of waterbody at discharge point (m): ___________________________________________________ 

4. Average depth of waterbody at discharge point (m): ____________________________________________ 

 
DISCHARGE TYPE: 

Submerged endpipe or submerged multiport diffuser? ______________________________________________ 

Effluent Density (kg/m3):    

Note: Fill out box A below for endpipe discharges; box B for diffuser discharges. 

 
A. DISCHARGE CONDITIONS FOR SUBMERGED ENDPIPE DISCHARGES 

1. Nearest bank (right or left) to the outfall looking downstream: ______________________________________ 

2. Distance from nearest bank to discharge (m): ___________________________________________________ 

3. Endpipe diameter (m): ___________________ 4. Contraction ratio (if known): _________________ 

5. Height of discharge above stream bottom (m): __________________________________________________ 

6. Effluent flow rate (mgd): ___________________________________________________________________ 

 
B. DISCHARGE CONDITIONS FOR SUBMERGED MULTIPORT DIFFUSERS 

NOTE: 
Diffuser length is defined as the distance between the first and last diffuser ports. 
 
1. Diffuser length (m): ______________________________________________________________________ 

2. Nearest bank (right or left) to the outfall looking downstream: ____________________________________ 

3. Distance from nearest bank to first diffuser port (m): ____________________________________________ 

4. Total number of ports: ________________ 5. Diameter of a single port (m): __________________ 

6. Distance between adjacent ports (i.e., port spacing, m): __________________________________________ 

7. Height of ports above stream bottom (m): _____________________________________________________ 

8. Port contraction ratio (if known): ___________________________________________________________ 

9. Diameter of diffuser manifold (m): __________________________________________________________ 

10. Effluent flow rate (mgd): __________________________________________________________________ 

 
SPECIAL REQUIREMENTS 

1. Please submit a map displaying the outfall location along with the appropriate latitude/longitude coordinates. 

2. Please submit the appropriate engineering plans that depict the outfall configuration. 

 

Occidental Chemical Corporation

AL0000213

                                    

David Mullins, 256-389-2224

Existing

Tennessee River (Pickwick Lake) at Pond Creek

579.12 m (1900 ft)

16.1 m (4.91 ft)

7.01 m (23 ft)

Surface Endpipe (Pond Creek into the Tennessee River)

994.9584

Left

60.96 m (200 ft) based on delta where Pond Creek enters the TN River

2.5ft x 25ft channel

N/A

7.8 mgd (0.420222 m3/s)
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Attachment 2 – CORMIX Model Output Files



************************** FLOW CLASS DESCRIPTION *************************** 

 

The following description of flow class PL1 applies to the FULL WATER DEPTH at the discharge site: 

 

FLOW_CLASS_PL1 

 

The discharge is issued with relatively low velocity and high buoyancy 

into an environment with a relatively low ambient velocity. For this  

reason, the effluent will spread upstream along the shoreline against 

the ambient current. The receiving water is relatively deep in the  

vicinity of the discharge so no significant interaction with the  

bottom takes place in the near-field. 

 

The flow will consist of the following flow regimes: 

 

1) Upstream intrusion: Upstream of the discharge will be a steady 

   layer of effluent. This upstream spreading is caused by the strong  

   buoyancy of the effluent and a relatively weak ambient crossflow. 

   This regime ends just downstream of the discharge where far-field 

   buoyant spreading takes over.   

 

2) Far-field buoyant spreading: The plume spreads laterally along the 

   surface while being advected downstream with the ambient current.  

   The mixing rate is relatively small and the thickness may decrease  

   in this regime. The plume remains attached to the shoreline. 

 

3) Passive ambient diffusion: The ambient turbulence becomes the 

   predominant mixing process in this regime. The plume will grow in 

   both the vertical and horizontal directions at a rate that is 

   dependent on the magnitude of the ambient turbulence. The flow may 

   interact with the bottom or the opposite shoreline in this regime. 

 

 

END OF FLOW CLASS DESCRIPTION ***********************************************



CORMIX SESSION REPORT: 

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

                      CORMIX MIXING ZONE EXPERT SYSTEM 

                          CORMIX Version 12.0GTS 

                       HYDRO3:Version-12.0.1.0  August,2021 

SITE NAME/LABEL:                OxyChem PondCreek 

  DESIGN CASE:                  50 Percent of Stream Width 

  FILE NAME:                    \\montgomery\Proj\OccidentalChemicalCo\D3619800 Muscle Shoals\2025 CORMIX Modeling\Modeling 

Files\oxychem thermal 2025.prd 

  Using subsystem CORMIX3:     Buoyant Surface Discharges 

  Start of session:             08/14/2025--12:13:23 

***************************************************************************** 

SUMMARY OF INPUT DATA: 

----------------------------------------------------------------------------- 

AMBIENT PARAMETERS: 

  Cross-section                          = bounded 

  Width                           BS     = 579.12 m 

  Channel regularity              ICHREG = 2 

  Ambient flowrate                QA     = 223.36 m^3/s 

  Average depth                   HA     = 7.01 m 

  Depth at discharge              HD     = 4.91 m 

  Ambient velocity                UA     = 0.0550 m/s 

  Darcy-Weisbach friction factor  F      = 0.0420 

    Calculated from Manning's n          = 0.032 

  Wind velocity                   UW     = 2 m/s 

  Stratification Type             STRCND = U 

  Surface temperature                    = 28 degC 

  Bottom temperature                     = 28 degC 

  Calculated FRESH-WATER DENSITY values: 

  Surface density                 RHOAS  = 996.2338 kg/m^3 

  Bottom density                  RHOAB  = 996.2338 kg/m^3 

----------------------------------------------------------------------------- 

DISCHARGE PARAMETERS:             Surface Discharge 

  Discharge located on                   = left bank/shoreline 

  Discharge configuration                = protruding discharge 

  Distance from bank to outlet    DISTB  = 60.96 m 

  Discharge angle                 SIGMA  = 90 deg 

  Depth near discharge outlet     HD0    = 0.76 m 

  Bottom slope at discharge       SLOPE  = 20 deg 

  Rectangular discharge: 

    Discharge cross-section area  A0     = 5.80644 m^2 

    Discharge channel width       B0     = 7.62 m 

    Discharge channel depth       H0     = 0.762 m 

    Discharge aspect ratio        AR     = 0.1 

  Discharge flowrate              Q0     = 0.420222 m^3/s 

  Discharge velocity              U0     = 0.07 m/s 

  Discharge temperature (freshwater)     = 32.22 degC 

  Corresponding density           RHO0   = 994.9548 kg/m^3 

  Density difference              DRHO   = 1.2790 kg/m^3 

  Buoyant acceleration            GP0    = 0.0126 m/s^2 

  Discharge concentration         C0     = 4.22 deg.C 

  Surface heat exchange coeff.    KS     = 0.000006 m/s 

  Coefficient of decay            KD     = 0 /s 

----------------------------------------------------------------------------- 

DISCHARGE/ENVIRONMENT LENGTH SCALES: 

  LQ  = 2.41 m         Lm  = 3.17 m         Lbb = 31.77 m 

  LM  = 1.00 m 

----------------------------------------------------------------------------- 

NON-DIMENSIONAL PARAMETERS: 

  Densimetric Froude number       FR0    = 0.42 (based on LQ) 

  Channel densimetric Froude no.  FRCH   = 0.74 (based on H0) 

  Velocity ratio                  R      = 1.32 

----------------------------------------------------------------------------- 

MIXING ZONE / TOXIC DILUTION ZONE / AREA OF INTEREST PARAMETERS: 

  Toxic discharge                        = no 

  Water quality standard specified       = no 

  Regulatory mixing zone                 = yes 

  Regulatory mixing zone specification   = width 

  Regulatory mixing zone value           = 289.56 m (m^2 if area) 

  Region of interest                     = 6000 m 

***************************************************************************** 

HYDRODYNAMIC CLASSIFICATION: 

  *------------------------* 

  | FLOW CLASS   = PL1 | 

  *------------------------* 

 

  Limiting Dilution S = (QA/Q0)+ 1.0 = 532.5 

 

***************************************************************************** 

MIXING ZONE EVALUATION (hydrodynamic and regulatory summary): 

 

----------------------------------------------------------------------------- 

X-Y-Z Coordinate system: 

Origin is located at WATER SURFACE and at centerline of discharge channel: 

    60.96 m from the left bank/shore. 

  Number of display steps NSTEP = 50 per module. 

----------------------------------------------------------------------------- 

NEAR-FIELD REGION (NFR) CONDITIONS : 

Note: The NFR is the zone of strong initial mixing.  It has no regulatory 

  implication.  However, this information may be useful for the discharge 



  designer because the mixing in the NFR is usually sensitive to the 

  discharge design conditions. 

  Pollutant concentration at NFR edge  c = 2.8787 deg.C 

  Dilution at edge of NFR              s = 1.5 

  NFR Location:                        x = 34.24 m 

    (centerline coordinates)           y = 0 m 

                                       z = 0 m 

  NFR plume dimensions:  half-width (bh) = 36.81 m 

                          thickness (bv) = 0.30 m 

  Cumulative travel time:       626.0216 sec. 

----------------------------------------------------------------------------- 

Buoyancy assessment: 

  The effluent density is less than the surrounding ambient water 

  density at the discharge level. 

  Therefore, the effluent is POSITIVELY BUOYANT and will tend to rise towards 

  the surface.  

----------------------------------------------------------------------------- 

FAR-FIELD MIXING SUMMARY: 

  Plume is vertically fully mixed WITHIN NEAR-FIELD (or a fraction thereof), 

  but RE-STRATIFIES LATER. 

  Plume becomes vertically fully mixed again at 5730.36 m downstream. 

----------------------------------------------------------------------------- 

PLUME BANK CONTACT SUMMARY: 

  Plume in bounded section contacts one bank only at -17.12 m downstream. 

************************ TOXIC DILUTION ZONE SUMMARY ************************ 

No TDZ was specified for this simulation. 

********************** REGULATORY MIXING ZONE SUMMARY *********************** 

The plume conditions at the boundary of the specified RMZ are as follows: 

  Pollutant concentration              c = 0.159422  deg.C 

  Corresponding dilution               s = 26.1 

  Plume location:                      x = 1028.84 m 

    (centerline coordinates)           y = 60.96 m 

                                       z = 0 m 

  Plume dimensions:      half-width (bh) = 289.56 m 

                          thickness (bv) = 0.69 m 

  Cumulative travel time:       18670.0820 sec. 

REGULATORY MIXING ZONE criteria were satisfied in the Upstream Intrusion region. 

Carefully review the prediction file. 

 

 

Note: 

Plume concentration c and dilution s values are reported based on prediction  

file values - assuming linear interpolation between predicted points just 

before and just after the RMZ boundary has been detected. 

 

Please ensure a small step size is used in the prediction file to account 

for this linear interpolation. Step size can be controlled by increasing 

(reduces the prediction step size) or decreasing (increases the prediction 

step size) the - Output Steps per Module - in CORMIX input. 

 

********************* FINAL DESIGN ADVICE AND COMMENTS ********************** 

REMINDER:  The user must take note that HYDRODYNAMIC MODELING by any known 

  technique is NOT AN EXACT SCIENCE. 

Extensive comparison with field and laboratory data has shown that the 

  CORMIX predictions on dilutions and concentrations (with associated 

  plume geometries) are reliable for the majority of cases and are accurate 

  to within about +-50% (standard deviation). 

As a further safeguard, CORMIX will not give predictions whenever it judges 

  the design configuration as highly complex and uncertain for prediction.



CORMIX3 PREDICTION FILE: 

33333333333333333333333333333333333333333333333333333333333333333333333333333333 

                       CORMIX MIXING ZONE EXPERT SYSTEM 

                Subsystem CORMIX3: Buoyant Surface Discharges 

                             CORMIX Version 12.0GTS                   

                     HYDRO3 Version 12.0.1.0 August 2021      

---------------------------------------------------------------------------------              

---------------------------------------------------------------------------------              

CASE DESCRIPTION 

 Site name/label:   OxyChem_PondCreek                                       

 Design case:       50 Percent of Stream Width                              

 FILE NAME:         \\m..._Modeling\Modeling Files\oxychem_thermal_2025.prd 

 Time stamp:        08/14/2025--12:13:23     

  

ENVIRONMENT PARAMETERS (metric units) 

 Bounded section 

 BS    =    579.12  AS    =   4059.86  QA    =    223.36  ICHREG= 2 

 HA    =      7.01  HD    =      4.91 

 UA    =      0.055 F     =      0.042 USTAR =0.3987E-02 

 UW    =      2.000 UWSTAR=0.2198E-02 

 Uniform density environment 

 STRCND=  U         RHOAM =  996.2338 

  

DISCHARGE PARAMETERS (metric units) 

 BANK  =  LEFT      DISTB =     60.96  Configuration: protruding_discharge 

 SIGMA =     90.00  HDO   =      0.76  SLOPE =   20.00 deg. 

 Rectangular channel geometry: 

 B0    =      7.620 H0    =      0.762 A0    =0.5806E+01  AR    =      0.100 

 U0    =      0.072 Q0    =      0.420       =0.4202E+00 

 RHO0  =  994.9548  DRHO0 =0.1279E+01  GP0   =0.1259E-01 

 C0    =0.4220E+01  CUNITS=  deg.C                          

 IPOLL =  3         KS    =0.5971E-05  KD    =0.0000E+00 

  

FLUX VARIABLES (metric units) 

 Q0    =0.4202E+00  M0    =0.3041E-01  J0    =0.5291E-02 

 Associated length scales (meters) 

 LQ    =      2.41  LM    =      1.00  Lm    =      3.17  Lb    =     31.77 

  

NON-DIMENSIONAL PARAMETERS 

 FR0   =      0.42  FRCH  =      0.74  R     =      1.32 

  

FLOW CLASSIFICATION 

 333333333333333333333333333333333333333333333333 

 3  Flow class (CORMIX3)      =    PL1          3 

 3  Applicable layer depth HS =     4.91        3 

 3  Limiting Dilution S=QA/Q0 + 1=   532.54     3 

 333333333333333333333333333333333333333333333333 

  

MIXING ZONE / TOXIC DILUTION / REGION OF INTEREST PARAMETERS 

 C0    =0.4220E+01  CUNITS=  deg.C                          

 NTOX  =  0 

 NSTD  =  0 

 REGMZ =  1 

 REGSPC=  2         XREG  =      0.00  WREG  =    289.56  AREG  =      0.00 

 XINT  =   6000.00  XMAX  =   6000.00 

  

X-Y-Z COORDINATE SYSTEM: 

    ORIGIN is located at the WATER SURFACE and at center of discharge 

      channel/outlet:     60.96 m  from the LEFT  bank/shore. 

    X-axis points downstream 

    Y-axis points to left as seen by an observer looking downstream 

    Z-axis points vertically upward (in CORMIX3, all values Z = 0.00) 

NSTEP =  50 display intervals per module 

---------------------------------------------------------------------------------              

  

NOTE on dilution/concentration values for this HEATED DISCHARGE (IPOLL=3): 

   S  = hydrodynamic dilutions, include buoyancy (heat) loss effects 

   C  = corresponding temperature values (in "deg.C"!) include heat loss 

---------------------------------------------------------------------------------              

BEGIN MOD301: DISCHARGE MODULE                                                 

  

 Efflux conditions: 

       X        Y       Z        S       C       BV       BH       UC        TT 

      0.00     0.00    0.00     1.0 0.422E+01   0.76     3.81    0.072  .00000E+00 

  

END OF MOD301: DISCHARGE MODULE                                                

---------------------------------------------------------------------------------              

---------------------------------------------------------------------------------              

BEGIN MOD302: ZONE OF FLOW ESTABLISHMENT                                       

  

  Control volume inflow: 

       X        Y       Z        S       C       BV       BH       UC        TT 

      0.00     0.00    0.00     1.0 0.422E+01   0.76     3.81    0.072  .00000E+00 

 

 VERTICAL MIXING occurs in the initial zone of flow establishment. 

  

 Profile definitions: 

   BV = Gaussian 1/e (37%) vertical thickness 

   BH = Gaussian 1/e (37%) horizontal half-width, normal to trajectory 

   S  = hydrodynamic centerline dilution 



   C  = centerline concentration (includes reaction efects, if any) 

   Uc = Local centerline excess velocity (above ambient) 

   TT = Cumulative travel time 

  

  Control volume outflow:                                  SIGMAE=    303.03 

       X        Y       Z        S       C       BV       BH       UC        TT 

      0.14    -0.43    0.00     1.0 0.422E+01   0.92     3.21    0.072  .62202E+01 

 Cumulative travel time =           6.2202 sec  (    0.00 hrs) 

  

END OF MOD302: ZONE OF FLOW ESTABLISHMENT                                      

---------------------------------------------------------------------------------              

---------------------------------------------------------------------------------              

BEGIN MOD331: UPSTREAM INTRUDING PLUME                                         

  

  Control volume inflow: 

       X        Y       Z        S       C       BV       BH        TT 

      0.14    -0.43    0.00     1.0 0.422E+01   0.92     3.21 .62202E+01 

 

 UPSTREAM INTRUSION PROPERTIES: 

        Upstream intrusion length               =      17.12 m 

        X-position of upstream stagnation point =     -17.12 m 

        Thickness in intrusion region           =       0.30 m 

        Half-width at downstream end            =      36.81 m 

        Thickness at downstream end             =       0.30 m 

  

 Profile definitions: 

   BV = top-hat thickness,measured vertically 

   BH = top-hat half-width, measured horizontally from bank/shoreline 

   S  = hydrodynamic average (bulk) dilution 

   C  = average (bulk) concentration (includes reaction effects, if any) 

   TT = Cumulative travel time 

  

       X        Y       Z        S       C       BV       BH        TT 

    -17.12     0.00    0.00  9999.9 0.000E+00   0.00     0.00 .62202E+01 

    -16.09     0.00    0.00     3.3 0.129E+01   0.09     5.21 .62202E+01 

    -11.06     0.00    0.00     1.4 0.306E+01   0.22    12.65 .62202E+01 

     -6.03     0.00    0.00     1.1 0.388E+01   0.28    17.11 .62202E+01 

     -0.99     0.00    0.00     1.0 0.421E+01   0.30    20.63 .62202E+01 

      4.04     0.00    0.00     1.0 0.412E+01   0.30    23.63 .77189E+02 

      9.07     0.00    0.00     1.1 0.380E+01   0.30    26.29 .16866E+03 

     14.10     0.00    0.00     1.2 0.344E+01   0.30    28.71 .26013E+03 

     19.14     0.00    0.00     1.3 0.317E+01   0.30    30.93 .35161E+03 

     24.17     0.00    0.00     1.4 0.301E+01   0.30    33.01 .44308E+03 

     29.20     0.00    0.00     1.4 0.293E+01   0.30    34.96 .53455E+03 

     34.24     0.00    0.00     1.5 0.288E+01   0.30    36.81 .62602E+03 

 Cumulative travel time =         626.0216 sec  (    0.17 hrs) 

  

END OF MOD331: UPSTREAM INTRUDING PLUME                                        

---------------------------------------------------------------------------------              

---------------------------------------------------------------------------------               

** End of NEAR-FIELD REGION (NFR) ** 

---------------------------------------------------------------------------------               

---------------------------------------------------------------------------------              

BEGIN MOD341: BUOYANT AMBIENT SPREADING                                        

  

 Profile definitions: 

   BV = top-hat thickness,measured vertically 

   BH = top-hat half-width, measured horizontally from bank/shoreline 

   S  = hydrodynamic average (bulk) dilution 

   C  = average (bulk) concentration (includes reaction effects, if any) 

   TT = Cumulative travel time 

  

 Plume Stage 2 (bank attached): 

       X        Y       Z        S       C       BV       BH        TT 

     34.24    60.96    0.00     1.5 0.288E+01   7.01     1.59 .62602E+03 

     86.14    60.96    0.00     3.4 0.123E+01   0.57    45.54 .15677E+04 

    138.04    60.96    0.00     3.9 0.108E+01   0.42    71.36 .25093E+04 

    189.95    60.96    0.00     4.3 0.968E+00   0.36    92.43 .34510E+04 

    241.85    60.96    0.00     4.8 0.876E+00   0.33   110.75 .43926E+04 

    293.76    60.96    0.00     5.3 0.790E+00   0.32   127.22 .53343E+04 

    345.66    60.96    0.00     5.9 0.710E+00   0.32   142.32 .62759E+04 

    397.57    60.96    0.00     6.6 0.635E+00   0.32   156.39 .72176E+04 

    449.47    60.96    0.00     7.4 0.565E+00   0.33   169.63 .81593E+04 

    501.38    60.96    0.00     8.3 0.502E+00   0.35   182.22 .91009E+04 

    553.28    60.96    0.00     9.4 0.446E+00   0.37   194.26 .10043E+05 

    605.19    60.96    0.00    10.6 0.396E+00   0.39   205.85 .10984E+05 

    657.09    60.96    0.00    11.9 0.351E+00   0.42   217.05 .11926E+05 

    709.00    60.96    0.00    13.4 0.312E+00   0.45   227.92 .12868E+05 

    760.90    60.96    0.00    15.0 0.278E+00   0.48   238.50 .13809E+05 

    812.81    60.96    0.00    16.8 0.248E+00   0.51   248.82 .14751E+05 

    864.71    60.96    0.00    18.7 0.222E+00   0.55   258.91 .15692E+05 

    916.62    60.96    0.00    20.9 0.199E+00   0.59   268.80 .16634E+05 

    968.52    60.96    0.00    23.2 0.180E+00   0.63   278.50 .17576E+05 

   1020.43    60.96    0.00    25.6 0.162E+00   0.68   288.03 .18517E+05 

 ** REGULATORY MIXING ZONE BOUNDARY ** 

 In this prediction interval the TOTAL plume width meets or exceeds 

 the regulatory value =   289.56 m. 

 This is the extent of the REGULATORY MIXING ZONE. 

   1072.33    60.96    0.00    28.3 0.147E+00   0.73   297.40 .19459E+05 

   1124.24    60.96    0.00    31.2 0.133E+00   0.77   306.63 .20401E+05 
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MZB = width (BH) of 289.56 m (950 ft)



   1176.14    60.96    0.00    34.2 0.121E+00   0.83   315.71 .21342E+05 

   1228.05    60.96    0.00    37.5 0.111E+00   0.88   324.67 .22284E+05 

   1279.95    60.96    0.00    40.9 0.101E+00   0.93   333.51 .23226E+05 

   1331.86    60.96    0.00    44.5 0.928E-01   0.99   342.24 .24167E+05 

   1383.76    60.96    0.00    48.4 0.854E-01   1.05   350.86 .25109E+05 

   1435.67    60.96    0.00    52.5 0.787E-01   1.11   359.37 .26051E+05 

   1487.57    60.96    0.00    56.8 0.727E-01   1.18   367.79 .26992E+05 

   1539.48    60.96    0.00    61.3 0.673E-01   1.24   376.12 .27934E+05 

   1591.38    60.96    0.00    66.0 0.624E-01   1.31   384.36 .28876E+05 

   1643.29    60.96    0.00    70.9 0.580E-01   1.38   392.51 .29817E+05 

   1695.19    60.96    0.00    76.1 0.540E-01   1.45   400.59 .30759E+05 

   1747.10    60.96    0.00    81.5 0.504E-01   1.52   408.58 .31701E+05 

   1799.00    60.96    0.00    87.1 0.471E-01   1.60   416.51 .32642E+05 

   1850.90    60.96    0.00    93.0 0.441E-01   1.67   424.36 .33584E+05 

   1902.81    60.96    0.00    99.1 0.414E-01   1.75   432.14 .34526E+05 

   1954.71    60.96    0.00   105.5 0.388E-01   1.83   439.85 .35467E+05 

   2006.62    60.96    0.00   112.1 0.365E-01   1.91   447.50 .36409E+05 

   2058.52    60.96    0.00   118.9 0.344E-01   1.99   455.08 .37351E+05 

   2110.43    60.96    0.00   126.0 0.324E-01   2.08   462.61 .38292E+05 

   2162.33    60.96    0.00   133.4 0.306E-01   2.16   470.07 .39234E+05 

   2214.24    60.96    0.00   141.0 0.289E-01   2.25   477.48 .40175E+05 

   2266.14    60.96    0.00   148.9 0.274E-01   2.34   484.83 .41117E+05 

   2318.05    60.96    0.00   157.0 0.259E-01   2.43   492.13 .42059E+05 

   2369.95    60.96    0.00   165.4 0.246E-01   2.52   499.38 .43000E+05 

   2421.86    60.96    0.00   174.0 0.234E-01   2.62   506.58 .43942E+05 

   2473.76    60.96    0.00   182.9 0.222E-01   2.71   513.72 .44884E+05 

   2525.67    60.96    0.00   192.1 0.211E-01   2.81   520.82 .45825E+05 

   2577.57    60.96    0.00   201.6 0.201E-01   2.91   527.88 .46767E+05 

   2629.48    60.96    0.00   211.3 0.192E-01   3.01   534.88 .47709E+05 

 Cumulative travel time =       47708.7266 sec  (   13.25 hrs) 

  

END OF MOD341: BUOYANT AMBIENT SPREADING                                       

---------------------------------------------------------------------------------              

---------------------------------------------------------------------------------              

BEGIN MOD361: PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT                        

  

  Vertical diffusivity (initial value)   = 0.589E-02 m^2/s 

  Horizontal diffusivity (initial value) = 0.147E-01 m^2/s 

  

 Profile definitions: 

   BV = Gaussian s.d.*sqrt(pi/2) (46%) thickness, measured vertically 

      = or equal to water depth, if fully mixed 

   BH = Gaussian s.d.*sqrt(pi/2) (46%) half-width, 

        measured horizontally in Y-direction 

   S  = hydrodynamic centerline dilution 

   C  = centerline concentration (includes reaction efects, if any) 

   TT = Cumulative travel time 

  

 Plume Stage 2 (bank attached): 

       X        Y       Z        S       C       BV       BH        TT 

   2629.48    60.96    0.00   211.3 0.192E-01   3.01   534.88 .47709E+05 

   2696.89    60.96    0.00   214.1 0.189E-01   3.05   534.93 .48932E+05 

   2764.30    60.96    0.00   216.9 0.187E-01   3.09   534.99 .50155E+05 

   2831.71    60.96    0.00   219.8 0.184E-01   3.13   535.04 .51378E+05 

   2899.12    60.96    0.00   222.9 0.181E-01   3.18   535.09 .52601E+05 

   2966.53    60.96    0.00   226.0 0.178E-01   3.22   535.15 .53823E+05 

   3033.94    60.96    0.00   229.1 0.176E-01   3.26   535.20 .55046E+05 

   3101.35    60.96    0.00   232.4 0.173E-01   3.31   535.25 .56269E+05 

   3168.76    60.96    0.00   235.8 0.170E-01   3.36   535.30 .57492E+05 

   3236.17    60.96    0.00   239.3 0.168E-01   3.41   535.36 .58715E+05 

   3303.58    60.96    0.00   242.9 0.165E-01   3.46   535.41 .59938E+05 

   3370.99    60.96    0.00   246.6 0.163E-01   3.51   535.46 .61161E+05 

   3438.40    60.96    0.00   250.4 0.160E-01   3.56   535.52 .62384E+05 

   3505.81    60.96    0.00   254.3 0.157E-01   3.62   535.57 .63607E+05 

   3573.22    60.96    0.00   258.4 0.155E-01   3.68   535.62 .64830E+05 

   3640.63    60.96    0.00   262.6 0.152E-01   3.74   535.67 .66053E+05 

   3708.04    60.96    0.00   266.9 0.149E-01   3.80   535.73 .67276E+05 

   3775.45    60.96    0.00   271.3 0.147E-01   3.86   535.78 .68499E+05 

   3842.86    60.96    0.00   275.9 0.144E-01   3.93   535.83 .69722E+05 

   3910.27    60.96    0.00   280.7 0.142E-01   3.99   535.89 .70945E+05 

   3977.69    60.96    0.00   285.6 0.139E-01   4.06   535.94 .72168E+05 

   4045.10    60.96    0.00   290.7 0.136E-01   4.13   535.99 .73391E+05 

   4112.51    60.96    0.00   295.9 0.134E-01   4.21   536.04 .74614E+05 

   4179.92    60.96    0.00   301.3 0.131E-01   4.29   536.10 .75837E+05 

   4247.33    60.96    0.00   306.9 0.129E-01   4.36   536.15 .77060E+05 

   4314.74    60.96    0.00   312.7 0.126E-01   4.45   536.20 .78283E+05 

   4382.15    60.96    0.00   318.8 0.124E-01   4.53   536.25 .79506E+05 

   4449.56    60.96    0.00   325.0 0.121E-01   4.62   536.31 .80728E+05 

   4516.97    60.96    0.00   331.4 0.119E-01   4.71   536.36 .81951E+05 

   4584.38    60.96    0.00   338.1 0.116E-01   4.80   536.41 .83174E+05 

   4651.79    60.96    0.00   344.9 0.114E-01   4.90   536.47 .84397E+05 

   4719.20    60.96    0.00   352.1 0.111E-01   5.00   536.52 .85620E+05 

   4786.61    60.96    0.00   359.5 0.109E-01   5.11   536.57 .86843E+05 

   4854.02    60.96    0.00   367.2 0.107E-01   5.22   536.62 .88066E+05 

   4921.43    60.96    0.00   375.1 0.104E-01   5.33   536.68 .89289E+05 

   4988.84    60.96    0.00   383.3 0.102E-01   5.44   536.73 .90512E+05 

   5056.25    60.96    0.00   391.9 0.996E-02   5.57   536.78 .91735E+05 

   5123.67    60.96    0.00   400.7 0.973E-02   5.69   536.83 .92958E+05 

   5191.08    60.96    0.00   409.9 0.951E-02   5.82   536.89 .94181E+05 

   5258.49    60.96    0.00   419.4 0.928E-02   5.95   536.94 .95404E+05 



   5325.90    60.96    0.00   429.2 0.906E-02   6.09   536.99 .96627E+05 

   5393.31    60.96    0.00   439.4 0.884E-02   6.24   537.05 .97850E+05 

   5460.72    60.96    0.00   450.0 0.862E-02   6.39   537.10 .99073E+05 

   5528.13    60.96    0.00   460.9 0.841E-02   6.54   537.15 .10030E+06 

   5595.54    60.96    0.00   472.3 0.820E-02   6.70   537.20 .10152E+06 

   5662.95    60.96    0.00   484.0 0.799E-02   6.87   537.26 .10274E+06 

 Plume interacts with BOTTOM. 

 The passive diffusion plume becomes VERTICALLY FULLY MIXED within this 

   prediction interval. 

   5730.36    60.96    0.00   494.1 0.782E-02   7.01   537.31 .10396E+06 

   5797.77    60.96    0.00   494.1 0.781E-02   7.01   537.36 .10519E+06 

   5865.18    60.96    0.00   494.2 0.780E-02   7.01   537.41 .10641E+06 

   5932.59    60.96    0.00   494.2 0.779E-02   7.01   537.47 .10763E+06 

   6000.00    60.96    0.00   494.3 0.779E-02   7.01   537.52 .10886E+06 

 Cumulative travel time =      108856.4609 sec  (   30.24 hrs) 

  

 Simulation limit based on maximum specified distance =   6000.00 m. 

   This is the REGION OF INTEREST limitation. 

  

END OF MOD361: PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT                       

---------------------------------------------------------------------------------              

---------------------------------------------------------------------------------              

CORMIX3: Buoyant Surface Discharges                    End of Prediction File 
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CORMIX SESSION REPORT: 

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

                      CORMIX MIXING ZONE EXPERT SYSTEM 

                          CORMIX Version 12.0GTS 

                       HYDRO3:Version-12.0.1.0  August,2021 

SITE NAME/LABEL:                OxyChem PondCreek 

  DESIGN CASE:                  50 Percent of Stream Width 

  FILE NAME:                    \\montgomery\Proj\OccidentalChemicalCo\D3619800 Muscle Shoals\2025 CORMIX Modeling\Modeling 

Files\oxychem iwc-toxicity 2025.prd 

  Using subsystem CORMIX3:     Buoyant Surface Discharges 

  Start of session:             08/14/2025--12:57:17 

***************************************************************************** 

SUMMARY OF INPUT DATA: 

----------------------------------------------------------------------------- 

AMBIENT PARAMETERS: 

  Cross-section                          = bounded 

  Width                           BS     = 579.12 m 

  Channel regularity              ICHREG = 2 

  Ambient flowrate                QA     = 167.52 m^3/s 

  Average depth                   HA     = 7.01 m 

  Depth at discharge              HD     = 4.91 m 

  Ambient velocity                UA     = 0.0413 m/s 

  Darcy-Weisbach friction factor  F      = 0.0420 

    Calculated from Manning's n          = 0.032 

  Wind velocity                   UW     = 2 m/s 

  Stratification Type             STRCND = U 

  Surface temperature                    = 28 degC 

  Bottom temperature                     = 28 degC 

  Calculated FRESH-WATER DENSITY values: 

  Surface density                 RHOAS  = 996.2338 kg/m^3 

  Bottom density                  RHOAB  = 996.2338 kg/m^3 

----------------------------------------------------------------------------- 

DISCHARGE PARAMETERS:             Surface Discharge 

  Discharge located on                   = left bank/shoreline 

  Discharge configuration                = protruding discharge 

  Distance from bank to outlet    DISTB  = 60.96 m 

  Discharge angle                 SIGMA  = 90 deg 

  Depth near discharge outlet     HD0    = 0.76 m 

  Bottom slope at discharge       SLOPE  = 20 deg 

  Rectangular discharge: 

    Discharge cross-section area  A0     = 5.80644 m^2 

    Discharge channel width       B0     = 7.62 m 

    Discharge channel depth       H0     = 0.762 m 

    Discharge aspect ratio        AR     = 0.1 

  Discharge flowrate              Q0     = 0.342634 m^3/s 

  Discharge velocity              U0     = 0.06 m/s 

  Discharge temperature (freshwater)     = 32.22 degC 

  Corresponding density           RHO0   = 994.9548 kg/m^3 

  Density difference              DRHO   = 1.2790 kg/m^3 

  Buoyant acceleration            GP0    = 0.0126 m/s^2 

  Discharge concentration         C0     = 100 % 

  Surface heat exchange coeff.    KS     = 0 m/s 

  Coefficient of decay            KD     = 0 /s 

----------------------------------------------------------------------------- 

DISCHARGE/ENVIRONMENT LENGTH SCALES: 

  LQ  = 2.41 m         Lm  = 3.45 m         Lbb = 61.41 m 

  LM  = 0.82 m 

----------------------------------------------------------------------------- 

NON-DIMENSIONAL PARAMETERS: 

  Densimetric Froude number       FR0    = 0.34 (based on LQ) 

  Channel densimetric Froude no.  FRCH   = 0.60 (based on H0) 

  Velocity ratio                  R      = 1.43 

----------------------------------------------------------------------------- 

MIXING ZONE / TOXIC DILUTION ZONE / AREA OF INTEREST PARAMETERS: 

  Toxic discharge                        = no 

  Water quality standard specified       = no 

  Regulatory mixing zone                 = yes 

  Regulatory mixing zone specification   = width 

  Regulatory mixing zone value           = 289.56 m (m^2 if area) 

  Region of interest                     = 6000 m 

***************************************************************************** 

HYDRODYNAMIC CLASSIFICATION: 

  *------------------------* 

  | FLOW CLASS   = PL1 | 

  *------------------------* 

 

  Limiting Dilution S = (QA/Q0)+ 1.0 = 489.9 

 

***************************************************************************** 

MIXING ZONE EVALUATION (hydrodynamic and regulatory summary): 

 

----------------------------------------------------------------------------- 

X-Y-Z Coordinate system: 

Origin is located at WATER SURFACE and at centerline of discharge channel: 

    60.96 m from the left bank/shore. 

  Number of display steps NSTEP = 50 per module. 

----------------------------------------------------------------------------- 

NEAR-FIELD REGION (NFR) CONDITIONS : 

Note: The NFR is the zone of strong initial mixing.  It has no regulatory 

  implication.  However, this information may be useful for the discharge 



  designer because the mixing in the NFR is usually sensitive to the 

  discharge design conditions. 

  Pollutant concentration at NFR edge  c = 61.005900 % 

  Dilution at edge of NFR              s = 1.6 

  NFR Location:                        x = 55.39 m 

    (centerline coordinates)           y = 0 m 

                                       z = 0 m 

  NFR plume dimensions:  half-width (bh) = 60.30 m 

                          thickness (bv) = 0.23 m 

  Cumulative travel time:       1346.7344 sec. 

----------------------------------------------------------------------------- 

Buoyancy assessment: 

  The effluent density is less than the surrounding ambient water 

  density at the discharge level. 

  Therefore, the effluent is POSITIVELY BUOYANT and will tend to rise towards 

  the surface.  

----------------------------------------------------------------------------- 

FAR-FIELD MIXING SUMMARY: 

  Plume becomes vertically fully mixed WITHIN NEAR-FIELD at 0 m 

  downstream, but RE-STRATIFIES LATER and is not mixed in the far-field. 

  Plume becomes laterally fully mixed at 2047.20 m 

  downstream. 

----------------------------------------------------------------------------- 

PLUME BANK CONTACT SUMMARY: 

  Plume in bounded section contacts nearest bank at -27.70 m downstream. 

  Plume contacts second bank at 2047.20 m downstream. 

************************ TOXIC DILUTION ZONE SUMMARY ************************ 

No TDZ was specified for this simulation. 

********************** REGULATORY MIXING ZONE SUMMARY *********************** 

The plume conditions at the boundary of the specified RMZ are as follows: 

  Pollutant concentration              c = 7.92676  % 

  Corresponding dilution               s = 12.6 

  Plume location:                      x = 746.45 m 

    (centerline coordinates)           y = 60.96 m 

                                       z = 0 m 

  Plume dimensions:      half-width (bh) = 289.56 m 

                          thickness (bv) = 0.36 m 

  Cumulative travel time:       18060.5957 sec. 

REGULATORY MIXING ZONE criteria were satisfied in the Upstream Intrusion region. 

Carefully review the prediction file. 

 

 

Note: 

Plume concentration c and dilution s values are reported based on prediction  

file values - assuming linear interpolation between predicted points just 

before and just after the RMZ boundary has been detected. 

 

Please ensure a small step size is used in the prediction file to account 

for this linear interpolation. Step size can be controlled by increasing 

(reduces the prediction step size) or decreasing (increases the prediction 

step size) the - Output Steps per Module - in CORMIX input. 

 

********************* FINAL DESIGN ADVICE AND COMMENTS ********************** 

REMINDER:  The user must take note that HYDRODYNAMIC MODELING by any known 

  technique is NOT AN EXACT SCIENCE. 

Extensive comparison with field and laboratory data has shown that the 

  CORMIX predictions on dilutions and concentrations (with associated 

  plume geometries) are reliable for the majority of cases and are accurate 

  to within about +-50% (standard deviation). 

As a further safeguard, CORMIX will not give predictions whenever it judges 

  the design configuration as highly complex and uncertain for prediction.



CORMIX3 PREDICTION FILE: 

33333333333333333333333333333333333333333333333333333333333333333333333333333333 

                       CORMIX MIXING ZONE EXPERT SYSTEM 

                Subsystem CORMIX3: Buoyant Surface Discharges 

                             CORMIX Version 12.0GTS                   

                     HYDRO3 Version 12.0.1.0 August 2021      

---------------------------------------------------------------------------------              

---------------------------------------------------------------------------------              

CASE DESCRIPTION 

 Site name/label:   OxyChem_PondCreek                                       

 Design case:       50 Percent of Stream Width                              

 FILE NAME:         \\m...ling\Modeling Files\oxychem_iwc-toxicity_2025.prd 

 Time stamp:        08/14/2025--12:57:17     

  

ENVIRONMENT PARAMETERS (metric units) 

 Bounded section 

 BS    =    579.12  AS    =   4059.86  QA    =    167.52  ICHREG= 2 

 HA    =      7.01  HD    =      4.91 

 UA    =      0.041 F     =      0.042 USTAR =0.2990E-02 

 UW    =      2.000 UWSTAR=0.2198E-02 

 Uniform density environment 

 STRCND=  U         RHOAM =  996.2338 

  

DISCHARGE PARAMETERS (metric units) 

 BANK  =  LEFT      DISTB =     60.96  Configuration: protruding_discharge 

 SIGMA =     90.00  HDO   =      0.76  SLOPE =   20.00 deg. 

 Rectangular channel geometry: 

 B0    =      7.620 H0    =      0.762 A0    =0.5806E+01  AR    =      0.100 

 U0    =      0.059 Q0    =      0.343       =0.3426E+00 

 RHO0  =  994.9548  DRHO0 =0.1279E+01  GP0   =0.1259E-01 

 C0    =0.1000E+03  CUNITS=  %                              

 IPOLL =  1         KS    =0.0000E+00  KD    =0.0000E+00 

  

FLUX VARIABLES (metric units) 

 Q0    =0.3426E+00  M0    =0.2022E-01  J0    =0.4314E-02 

 Associated length scales (meters) 

 LQ    =      2.41  LM    =      0.82  Lm    =      3.45  Lb    =     61.41 

  

NON-DIMENSIONAL PARAMETERS 

 FR0   =      0.34  FRCH  =      0.60  R     =      1.43 

  

FLOW CLASSIFICATION 

 333333333333333333333333333333333333333333333333 

 3  Flow class (CORMIX3)      =    PL1          3 

 3  Applicable layer depth HS =     4.91        3 

 3  Limiting Dilution S=QA/Q0 + 1=   489.91     3 

 333333333333333333333333333333333333333333333333 

  

MIXING ZONE / TOXIC DILUTION / REGION OF INTEREST PARAMETERS 

 C0    =0.1000E+03  CUNITS=  %                              

 NTOX  =  0 

 NSTD  =  0 

 REGMZ =  1 

 REGSPC=  2         XREG  =      0.00  WREG  =    289.56  AREG  =      0.00 

 XINT  =   6000.00  XMAX  =   6000.00 

  

X-Y-Z COORDINATE SYSTEM: 

    ORIGIN is located at the WATER SURFACE and at center of discharge 

      channel/outlet:     60.96 m  from the LEFT  bank/shore. 

    X-axis points downstream 

    Y-axis points to left as seen by an observer looking downstream 

    Z-axis points vertically upward (in CORMIX3, all values Z = 0.00) 

NSTEP =  50 display intervals per module 

---------------------------------------------------------------------------------              

---------------------------------------------------------------------------------              

BEGIN MOD301: DISCHARGE MODULE                                                 

  

 Efflux conditions: 

       X        Y       Z        S       C       BV       BH       UC        TT 

      0.00     0.00    0.00     1.0 0.100E+03   0.76     3.81    0.059  .00000E+00 

  

END OF MOD301: DISCHARGE MODULE                                                

---------------------------------------------------------------------------------              

---------------------------------------------------------------------------------              

BEGIN MOD302: ZONE OF FLOW ESTABLISHMENT                                       

  

  Control volume inflow: 

       X        Y       Z        S       C       BV       BH       UC        TT 

      0.00     0.00    0.00     1.0 0.100E+03   0.76     3.81    0.059  .00000E+00 

 

 VERTICAL MIXING occurs in the initial zone of flow establishment. 

  

 Profile definitions: 

   BV = Gaussian 1/e (37%) vertical thickness 

   BH = Gaussian 1/e (37%) horizontal half-width, normal to trajectory 

   S  = hydrodynamic centerline dilution 

   C  = centerline concentration (includes reaction efects, if any) 

   Uc = Local centerline excess velocity (above ambient) 

   TT = Cumulative travel time 

  



  Control volume outflow:                                  SIGMAE=    298.92 

       X        Y       Z        S       C       BV       BH       UC        TT 

      0.12    -0.40    0.00     1.0 0.100E+03   0.91     3.25    0.059  .70947E+01 

 Cumulative travel time =           7.0947 sec  (    0.00 hrs) 

  

END OF MOD302: ZONE OF FLOW ESTABLISHMENT                                      

---------------------------------------------------------------------------------              

---------------------------------------------------------------------------------              

BEGIN MOD331: UPSTREAM INTRUDING PLUME                                         

  

  Control volume inflow: 

       X        Y       Z        S       C       BV       BH        TT 

      0.12    -0.40    0.00     1.0 0.100E+03   0.91     3.25 .70947E+01 

 

 UPSTREAM INTRUSION PROPERTIES: 

        Upstream intrusion length               =      27.70 m 

        X-position of upstream stagnation point =     -27.70 m 

        Thickness in intrusion region           =       0.23 m 

        Half-width at downstream end            =      60.30 m 

        Thickness at downstream end             =       0.23 m 

  

 Profile definitions: 

   BV = top-hat thickness,measured vertically 

   BH = top-hat half-width, measured horizontally from bank/shoreline 

   S  = hydrodynamic average (bulk) dilution 

   C  = average (bulk) concentration (includes reaction effects, if any) 

   TT = Cumulative travel time 

  

       X        Y       Z        S       C       BV       BH        TT 

    -27.70     0.00    0.00  9999.9 0.000E+00   0.00     0.00 .70947E+01 

    -26.03     0.00    0.00     3.3 0.306E+02   0.07     8.53 .70947E+01 

    -17.89     0.00    0.00     1.4 0.725E+02   0.16    20.71 .70947E+01 

     -9.75     0.00    0.00     1.1 0.921E+02   0.21    28.02 .70947E+01 

     -1.61     0.00    0.00     1.0 0.998E+02   0.23    33.79 .70947E+01 

      6.54     0.00    0.00     1.0 0.968E+02   0.23    38.70 .16268E+03 

     14.68     0.00    0.00     1.2 0.866E+02   0.23    43.06 .36002E+03 

     22.82     0.00    0.00     1.3 0.761E+02   0.23    47.02 .55737E+03 

     30.96     0.00    0.00     1.5 0.687E+02   0.23    50.66 .75471E+03 

     39.11     0.00    0.00     1.6 0.644E+02   0.23    54.07 .95205E+03 

     47.25     0.00    0.00     1.6 0.623E+02   0.23    57.27 .11494E+04 

     55.39     0.00    0.00     1.6 0.610E+02   0.23    60.30 .13467E+04 

 Cumulative travel time =        1346.7346 sec  (    0.37 hrs) 

  

END OF MOD331: UPSTREAM INTRUDING PLUME                                        

---------------------------------------------------------------------------------              

---------------------------------------------------------------------------------               

** End of NEAR-FIELD REGION (NFR) ** 

---------------------------------------------------------------------------------               

---------------------------------------------------------------------------------              

BEGIN MOD341: BUOYANT AMBIENT SPREADING                                        

  

 Profile definitions: 

   BV = top-hat thickness,measured vertically 

   BH = top-hat half-width, measured horizontally from bank/shoreline 

   S  = hydrodynamic average (bulk) dilution 

   C  = average (bulk) concentration (includes reaction effects, if any) 

   TT = Cumulative travel time 

  

 Plume Stage 2 (bank attached): 

       X        Y       Z        S       C       BV       BH        TT 

     55.39    60.96    0.00     1.6 0.610E+02   7.01     1.94 .13467E+04 

     95.23    60.96    0.00     3.7 0.272E+02   0.64    47.66 .23102E+04 

    135.06    60.96    0.00     4.2 0.241E+02   0.46    74.80 .32737E+04 

    174.90    60.96    0.00     4.5 0.221E+02   0.39    97.07 .42372E+04 

    214.74    60.96    0.00     4.9 0.206E+02   0.35   116.54 .52007E+04 

    254.57    60.96    0.00     5.2 0.192E+02   0.32   134.11 .61641E+04 

    294.41    60.96    0.00     5.6 0.180E+02   0.31   150.28 .71276E+04 

    334.24    60.96    0.00     5.9 0.168E+02   0.30   165.36 .80911E+04 

    374.08    60.96    0.00     6.4 0.157E+02   0.29   179.58 .90546E+04 

    413.92    60.96    0.00     6.8 0.147E+02   0.29   193.09 .10018E+05 

    453.75    60.96    0.00     7.3 0.136E+02   0.29   206.01 .10982E+05 

    493.59    60.96    0.00     7.9 0.127E+02   0.30   218.44 .11945E+05 

    533.43    60.96    0.00     8.5 0.118E+02   0.31   230.45 .12908E+05 

    573.26    60.96    0.00     9.1 0.109E+02   0.31   242.10 .13872E+05 

    613.10    60.96    0.00     9.8 0.102E+02   0.32   253.44 .14835E+05 

    652.93    60.96    0.00    10.6 0.943E+01   0.33   264.50 .15799E+05 

    692.77    60.96    0.00    11.4 0.875E+01   0.34   275.32 .16762E+05 

    732.61    60.96    0.00    12.3 0.813E+01   0.36   285.93 .17726E+05 

 ** REGULATORY MIXING ZONE BOUNDARY ** 

 In this prediction interval the TOTAL plume width meets or exceeds 

 the regulatory value =   289.56 m. 

 This is the extent of the REGULATORY MIXING ZONE. 

    772.44    60.96    0.00    13.2 0.756E+01   0.37   296.34 .18689E+05 

    812.28    60.96    0.00    14.2 0.703E+01   0.38   306.58 .19653E+05 

    852.11    60.96    0.00    15.3 0.654E+01   0.40   316.66 .20616E+05 

    891.95    60.96    0.00    16.4 0.609E+01   0.42   326.59 .21580E+05 

    931.79    60.96    0.00    17.6 0.568E+01   0.43   336.40 .22543E+05 

    971.62    60.96    0.00    18.9 0.530E+01   0.45   346.08 .23507E+05 

   1011.46    60.96    0.00    20.2 0.495E+01   0.47   355.65 .24470E+05 

   1051.29    60.96    0.00    21.6 0.463E+01   0.49   365.11 .25434E+05 
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   1091.13    60.96    0.00    23.0 0.434E+01   0.51   374.48 .26397E+05 

   1130.97    60.96    0.00    24.6 0.407E+01   0.53   383.75 .27361E+05 

   1170.80    60.96    0.00    26.2 0.382E+01   0.55   392.93 .28324E+05 

   1210.64    60.96    0.00    27.9 0.359E+01   0.57   402.04 .29288E+05 

   1250.47    60.96    0.00    29.6 0.337E+01   0.60   411.06 .30251E+05 

   1290.31    60.96    0.00    31.5 0.318E+01   0.62   420.01 .31215E+05 

   1330.15    60.96    0.00    33.4 0.300E+01   0.64   428.89 .32178E+05 

   1369.98    60.96    0.00    35.4 0.283E+01   0.67   437.70 .33142E+05 

   1409.82    60.96    0.00    37.4 0.267E+01   0.69   446.45 .34105E+05 

   1449.66    60.96    0.00    39.6 0.253E+01   0.72   455.13 .35068E+05 

   1489.49    60.96    0.00    41.8 0.239E+01   0.75   463.75 .36032E+05 

   1529.33    60.96    0.00    44.1 0.227E+01   0.77   472.32 .36995E+05 

   1569.16    60.96    0.00    46.5 0.215E+01   0.80   480.83 .37959E+05 

   1609.00    60.96    0.00    49.0 0.204E+01   0.83   489.28 .38922E+05 

   1648.84    60.96    0.00    51.6 0.194E+01   0.86   497.69 .39886E+05 

   1688.67    60.96    0.00    54.2 0.184E+01   0.89   506.04 .40849E+05 

   1728.51    60.96    0.00    56.9 0.176E+01   0.92   514.34 .41813E+05 

   1768.34    60.96    0.00    59.8 0.167E+01   0.95   522.60 .42776E+05 

   1808.18    60.96    0.00    62.7 0.160E+01   0.98   530.80 .43740E+05 

   1848.02    60.96    0.00    65.7 0.152E+01   1.01   538.97 .44703E+05 

   1887.85    60.96    0.00    68.8 0.145E+01   1.04   547.09 .45667E+05 

   1927.69    60.96    0.00    72.0 0.139E+01   1.07   555.16 .46630E+05 

   1967.52    60.96    0.00    75.3 0.133E+01   1.11   563.20 .47594E+05 

   2007.36    60.96    0.00    78.6 0.127E+01   1.14   571.19 .48557E+05 

   2047.20    60.96    0.00    82.1 0.122E+01   1.17   579.12 .49521E+05 

 Cumulative travel time =       49520.6953 sec  (   13.76 hrs) 

 Plume is LATERALLY FULLY MIXED at the end of the buoyant spreading regime. 

  

END OF MOD341: BUOYANT AMBIENT SPREADING                                       

---------------------------------------------------------------------------------              

---------------------------------------------------------------------------------              

BEGIN MOD361: PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT                        

  

  Vertical diffusivity (initial value)   = 0.469E-02 m^2/s 

  Horizontal diffusivity (initial value) = 0.117E-01 m^2/s 

  

 Profile definitions: 

   BV = Gaussian s.d.*sqrt(pi/2) (46%) thickness, measured vertically 

      = or equal to water depth, if fully mixed 

   BH = Gaussian s.d.*sqrt(pi/2) (46%) half-width, 

        measured horizontally in Y-direction 

   S  = hydrodynamic centerline dilution 

   C  = centerline concentration (includes reaction efects, if any) 

   TT = Cumulative travel time 

  

 Plume Stage 2 (bank attached): 

       X        Y       Z        S       C       BV       BH        TT 

   2047.20    60.96    0.00    82.1 0.122E+01   1.17   579.12 .49521E+05 

   2126.25    60.96    0.00    82.3 0.122E+01   1.18   579.12 .51433E+05 

   2205.31    60.96    0.00    82.4 0.121E+01   1.18   579.12 .53345E+05 

   2284.36    60.96    0.00    82.6 0.121E+01   1.18   579.12 .55257E+05 

   2363.42    60.96    0.00    82.7 0.121E+01   1.18   579.12 .57169E+05 

   2442.48    60.96    0.00    82.9 0.121E+01   1.19   579.12 .59081E+05 

   2521.53    60.96    0.00    83.1 0.120E+01   1.19   579.12 .60993E+05 

   2600.59    60.96    0.00    83.2 0.120E+01   1.19   579.12 .62905E+05 

   2679.65    60.96    0.00    83.4 0.120E+01   1.19   579.12 .64817E+05 

   2758.70    60.96    0.00    83.5 0.120E+01   1.20   579.12 .66729E+05 

   2837.76    60.96    0.00    83.7 0.119E+01   1.20   579.12 .68641E+05 

   2916.81    60.96    0.00    83.9 0.119E+01   1.20   579.12 .70553E+05 

   2995.87    60.96    0.00    84.0 0.119E+01   1.20   579.12 .72465E+05 

   3074.93    60.96    0.00    84.2 0.119E+01   1.20   579.12 .74377E+05 

   3153.98    60.96    0.00    84.3 0.119E+01   1.21   579.12 .76290E+05 

   3233.04    60.96    0.00    84.5 0.118E+01   1.21   579.12 .78202E+05 

   3312.09    60.96    0.00    84.7 0.118E+01   1.21   579.12 .80114E+05 

   3391.15    60.96    0.00    84.8 0.118E+01   1.21   579.12 .82026E+05 

   3470.21    60.96    0.00    85.0 0.118E+01   1.22   579.12 .83938E+05 

   3549.26    60.96    0.00    85.2 0.117E+01   1.22   579.12 .85850E+05 

   3628.32    60.96    0.00    85.3 0.117E+01   1.22   579.12 .87762E+05 

   3707.38    60.96    0.00    85.5 0.117E+01   1.22   579.12 .89674E+05 

   3786.43    60.96    0.00    85.7 0.117E+01   1.23   579.12 .91586E+05 

   3865.49    60.96    0.00    85.9 0.116E+01   1.23   579.12 .93498E+05 

   3944.54    60.96    0.00    86.0 0.116E+01   1.23   579.12 .95410E+05 

   4023.60    60.96    0.00    86.2 0.116E+01   1.23   579.12 .97322E+05 

   4102.66    60.96    0.00    86.4 0.116E+01   1.24   579.12 .99234E+05 

   4181.71    60.96    0.00    86.5 0.116E+01   1.24   579.12 .10115E+06 

   4260.77    60.96    0.00    86.7 0.115E+01   1.24   579.12 .10306E+06 

   4339.82    60.96    0.00    86.9 0.115E+01   1.24   579.12 .10497E+06 

   4418.88    60.96    0.00    87.1 0.115E+01   1.25   579.12 .10688E+06 

   4497.94    60.96    0.00    87.2 0.115E+01   1.25   579.12 .10879E+06 

   4576.99    60.96    0.00    87.4 0.114E+01   1.25   579.12 .11071E+06 

   4656.05    60.96    0.00    87.6 0.114E+01   1.25   579.12 .11262E+06 

   4735.10    60.96    0.00    87.8 0.114E+01   1.26   579.12 .11453E+06 

   4814.16    60.96    0.00    88.0 0.114E+01   1.26   579.12 .11644E+06 

   4893.22    60.96    0.00    88.1 0.113E+01   1.26   579.12 .11835E+06 

   4972.27    60.96    0.00    88.3 0.113E+01   1.26   579.12 .12027E+06 

   5051.33    60.96    0.00    88.5 0.113E+01   1.27   579.12 .12218E+06 

   5130.39    60.96    0.00    88.7 0.113E+01   1.27   579.12 .12409E+06 

   5209.44    60.96    0.00    88.9 0.113E+01   1.27   579.12 .12600E+06 

   5288.50    60.96    0.00    89.0 0.112E+01   1.27   579.12 .12792E+06 

   5367.55    60.96    0.00    89.2 0.112E+01   1.28   579.12 .12983E+06 



   5446.61    60.96    0.00    89.4 0.112E+01   1.28   579.12 .13174E+06 

   5525.67    60.96    0.00    89.6 0.112E+01   1.28   579.12 .13365E+06 

   5604.72    60.96    0.00    89.8 0.111E+01   1.28   579.12 .13556E+06 

   5683.78    60.96    0.00    90.0 0.111E+01   1.29   579.12 .13748E+06 

   5762.83    60.96    0.00    90.2 0.111E+01   1.29   579.12 .13939E+06 

   5841.89    60.96    0.00    90.3 0.111E+01   1.29   579.12 .14130E+06 

   5920.95    60.96    0.00    90.5 0.110E+01   1.30   579.12 .14321E+06 

   6000.00    60.96    0.00    90.7 0.110E+01   1.30   579.12 .14512E+06 

 Cumulative travel time =      145123.5312 sec  (   40.31 hrs) 

  

 Simulation limit based on maximum specified distance =   6000.00 m. 

   This is the REGION OF INTEREST limitation. 

  

END OF MOD361: PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT                       

---------------------------------------------------------------------------------              

---------------------------------------------------------------------------------              

CORMIX3: Buoyant Surface Discharges                    End of Prediction File 
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Thatcher, Erin AAB00055413
Text Box
CORMIX Output Files for Limiting MZ Criteria Determination (MZ Length and Area)



CORMIX SESSION REPORT: 

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

                      CORMIX MIXING ZONE EXPERT SYSTEM 

                          CORMIX Version 12.0GTS 

                       HYDRO3:Version-12.0.1.0  August,2021 

SITE NAME/LABEL:                OxyChem PondCreek 

  DESIGN CASE:                  MZ Length 

  FILE NAME:                    \\montgomery\Proj\OccidentalChemicalCo\D3619800 Muscle Shoals\2025 CORMIX Modeling\Modeling 

Files\oxychem thermal 2025.prd 

  Using subsystem CORMIX3:     Buoyant Surface Discharges 

  Start of session:             08/14/2025--12:21:17 

***************************************************************************** 

SUMMARY OF INPUT DATA: 

----------------------------------------------------------------------------- 

AMBIENT PARAMETERS: 

  Cross-section                          = bounded 

  Width                           BS     = 579.12 m 

  Channel regularity              ICHREG = 2 

  Ambient flowrate                QA     = 223.36 m^3/s 

  Average depth                   HA     = 7.01 m 

  Depth at discharge              HD     = 4.91 m 

  Ambient velocity                UA     = 0.0550 m/s 

  Darcy-Weisbach friction factor  F      = 0.0420 

    Calculated from Manning's n          = 0.032 

  Wind velocity                   UW     = 2 m/s 

  Stratification Type             STRCND = U 

  Surface temperature                    = 28 degC 

  Bottom temperature                     = 28 degC 

  Calculated FRESH-WATER DENSITY values: 

  Surface density                 RHOAS  = 996.2338 kg/m^3 

  Bottom density                  RHOAB  = 996.2338 kg/m^3 

----------------------------------------------------------------------------- 

DISCHARGE PARAMETERS:             Surface Discharge 

  Discharge located on                   = left bank/shoreline 

  Discharge configuration                = protruding discharge 

  Distance from bank to outlet    DISTB  = 60.96 m 

  Discharge angle                 SIGMA  = 90 deg 

  Depth near discharge outlet     HD0    = 0.76 m 

  Bottom slope at discharge       SLOPE  = 20 deg 

  Rectangular discharge: 

    Discharge cross-section area  A0     = 5.80644 m^2 

    Discharge channel width       B0     = 7.62 m 

    Discharge channel depth       H0     = 0.762 m 

    Discharge aspect ratio        AR     = 0.1 

  Discharge flowrate              Q0     = 0.420222 m^3/s 

  Discharge velocity              U0     = 0.07 m/s 

  Discharge temperature (freshwater)     = 32.22 degC 

  Corresponding density           RHO0   = 994.9548 kg/m^3 

  Density difference              DRHO   = 1.2790 kg/m^3 

  Buoyant acceleration            GP0    = 0.0126 m/s^2 

  Discharge concentration         C0     = 4.22 deg.C 

  Surface heat exchange coeff.    KS     = 0.000006 m/s 

  Coefficient of decay            KD     = 0 /s 

----------------------------------------------------------------------------- 

DISCHARGE/ENVIRONMENT LENGTH SCALES: 

  LQ  = 2.41 m         Lm  = 3.17 m         Lbb = 31.77 m 

  LM  = 1.00 m 

----------------------------------------------------------------------------- 

NON-DIMENSIONAL PARAMETERS: 

  Densimetric Froude number       FR0    = 0.42 (based on LQ) 

  Channel densimetric Froude no.  FRCH   = 0.74 (based on H0) 

  Velocity ratio                  R      = 1.32 

----------------------------------------------------------------------------- 

MIXING ZONE / TOXIC DILUTION ZONE / AREA OF INTEREST PARAMETERS: 

  Toxic discharge                        = no 

  Water quality standard specified       = no 

  Regulatory mixing zone                 = yes 

  Regulatory mixing zone specification   = trajectory 

  Regulatory mixing zone value           = 1447.80 m (m^2 if area) 

  Region of interest                     = 6000 m 

***************************************************************************** 

HYDRODYNAMIC CLASSIFICATION: 

  *------------------------* 

  | FLOW CLASS   = PL1 | 

  *------------------------* 

 

  Limiting Dilution S = (QA/Q0)+ 1.0 = 532.5 

 

***************************************************************************** 

MIXING ZONE EVALUATION (hydrodynamic and regulatory summary): 

 

----------------------------------------------------------------------------- 

X-Y-Z Coordinate system: 

Origin is located at WATER SURFACE and at centerline of discharge channel: 

    60.96 m from the left bank/shore. 

  Number of display steps NSTEP = 50 per module. 

----------------------------------------------------------------------------- 

NEAR-FIELD REGION (NFR) CONDITIONS : 

Note: The NFR is the zone of strong initial mixing.  It has no regulatory 

  implication.  However, this information may be useful for the discharge 



  designer because the mixing in the NFR is usually sensitive to the 

  discharge design conditions. 

  Pollutant concentration at NFR edge  c = 2.8787 deg.C 

  Dilution at edge of NFR              s = 1.5 

  NFR Location:                        x = 34.24 m 

    (centerline coordinates)           y = 0 m 

                                       z = 0 m 

  NFR plume dimensions:  half-width (bh) = 36.81 m 

                          thickness (bv) = 0.30 m 

  Cumulative travel time:       626.0216 sec. 

----------------------------------------------------------------------------- 

Buoyancy assessment: 

  The effluent density is less than the surrounding ambient water 

  density at the discharge level. 

  Therefore, the effluent is POSITIVELY BUOYANT and will tend to rise towards 

  the surface.  

----------------------------------------------------------------------------- 

FAR-FIELD MIXING SUMMARY: 

  Plume is vertically fully mixed WITHIN NEAR-FIELD (or a fraction thereof), 

  but RE-STRATIFIES LATER. 

  Plume becomes vertically fully mixed again at 5730.36 m downstream. 

----------------------------------------------------------------------------- 

PLUME BANK CONTACT SUMMARY: 

  Plume in bounded section contacts one bank only at -17.12 m downstream. 

************************ TOXIC DILUTION ZONE SUMMARY ************************ 

No TDZ was specified for this simulation. 

********************** REGULATORY MIXING ZONE SUMMARY *********************** 

The plume conditions at the boundary of the specified RMZ are as follows: 

  Pollutant concentration              c = 0.077413  deg.C 

  Corresponding dilution               s = 53.4 

  Plume location:                      x = 1446.52 m 

    (centerline coordinates)           y = 60.96 m 

                                       z = 0 m 

  Plume dimensions:      half-width (bh) = 361.14 m 

                          thickness (bv) = 1.13 m 

  Cumulative travel time:       26247.5117 sec. 

 

Note: 

Plume concentration c and dilution s values are reported based on prediction  

file values - assuming linear interpolation between predicted points just 

before and just after the RMZ boundary has been detected. 

 

Please ensure a small step size is used in the prediction file to account 

for this linear interpolation. Step size can be controlled by increasing 

(reduces the prediction step size) or decreasing (increases the prediction 

step size) the - Output Steps per Module - in CORMIX input. 

 

********************* FINAL DESIGN ADVICE AND COMMENTS ********************** 

REMINDER:  The user must take note that HYDRODYNAMIC MODELING by any known 

  technique is NOT AN EXACT SCIENCE. 

Extensive comparison with field and laboratory data has shown that the 

  CORMIX predictions on dilutions and concentrations (with associated 

  plume geometries) are reliable for the majority of cases and are accurate 

  to within about +-50% (standard deviation). 

As a further safeguard, CORMIX will not give predictions whenever it judges 

  the design configuration as highly complex and uncertain for prediction.



CORMIX3 PREDICTION FILE: 

33333333333333333333333333333333333333333333333333333333333333333333333333333333 

                       CORMIX MIXING ZONE EXPERT SYSTEM 

                Subsystem CORMIX3: Buoyant Surface Discharges 

                             CORMIX Version 12.0GTS                   

                     HYDRO3 Version 12.0.1.0 August 2021      

---------------------------------------------------------------------------------              

---------------------------------------------------------------------------------              

CASE DESCRIPTION 

 Site name/label:   OxyChem_PondCreek                                       

 Design case:       MZ Length                                               

 FILE NAME:         \\m..._Modeling\Modeling Files\oxychem_thermal_2025.prd 

 Time stamp:        08/14/2025--12:21:17     

  

ENVIRONMENT PARAMETERS (metric units) 

 Bounded section 

 BS    =    579.12  AS    =   4059.86  QA    =    223.36  ICHREG= 2 

 HA    =      7.01  HD    =      4.91 

 UA    =      0.055 F     =      0.042 USTAR =0.3987E-02 

 UW    =      2.000 UWSTAR=0.2198E-02 

 Uniform density environment 

 STRCND=  U         RHOAM =  996.2338 

  

DISCHARGE PARAMETERS (metric units) 

 BANK  =  LEFT      DISTB =     60.96  Configuration: protruding_discharge 

 SIGMA =     90.00  HDO   =      0.76  SLOPE =   20.00 deg. 

 Rectangular channel geometry: 

 B0    =      7.620 H0    =      0.762 A0    =0.5806E+01  AR    =      0.100 

 U0    =      0.072 Q0    =      0.420       =0.4202E+00 

 RHO0  =  994.9548  DRHO0 =0.1279E+01  GP0   =0.1259E-01 

 C0    =0.4220E+01  CUNITS=  deg.C                          

 IPOLL =  3         KS    =0.5971E-05  KD    =0.0000E+00 

  

FLUX VARIABLES (metric units) 

 Q0    =0.4202E+00  M0    =0.3041E-01  J0    =0.5291E-02 

 Associated length scales (meters) 

 LQ    =      2.41  LM    =      1.00  Lm    =      3.17  Lb    =     31.77 

  

NON-DIMENSIONAL PARAMETERS 

 FR0   =      0.42  FRCH  =      0.74  R     =      1.32 

  

FLOW CLASSIFICATION 

 333333333333333333333333333333333333333333333333 

 3  Flow class (CORMIX3)      =    PL1          3 

 3  Applicable layer depth HS =     4.91        3 

 3  Limiting Dilution S=QA/Q0 + 1=   532.54     3 

 333333333333333333333333333333333333333333333333 

  

MIXING ZONE / TOXIC DILUTION / REGION OF INTEREST PARAMETERS 

 C0    =0.4220E+01  CUNITS=  deg.C                          

 NTOX  =  0 

 NSTD  =  0 

 REGMZ =  1 

 REGSPC=  4         XREG  =   1447.80  WREG  =      0.00  AREG  =      0.00 

 XINT  =   6000.00  XMAX  =   6000.00 

  

X-Y-Z COORDINATE SYSTEM: 

    ORIGIN is located at the WATER SURFACE and at center of discharge 

      channel/outlet:     60.96 m  from the LEFT  bank/shore. 

    X-axis points downstream 

    Y-axis points to left as seen by an observer looking downstream 

    Z-axis points vertically upward (in CORMIX3, all values Z = 0.00) 

NSTEP =  50 display intervals per module 

---------------------------------------------------------------------------------              

  

NOTE on dilution/concentration values for this HEATED DISCHARGE (IPOLL=3): 

   S  = hydrodynamic dilutions, include buoyancy (heat) loss effects 

   C  = corresponding temperature values (in "deg.C"!) include heat loss 

---------------------------------------------------------------------------------              

BEGIN MOD301: DISCHARGE MODULE                                                 

  

 Efflux conditions: 

       X        Y       Z        S       C       BV       BH       UC        TT 

      0.00     0.00    0.00     1.0 0.422E+01   0.76     3.81    0.072  .00000E+00 

  

END OF MOD301: DISCHARGE MODULE                                                

---------------------------------------------------------------------------------              

---------------------------------------------------------------------------------              

BEGIN MOD302: ZONE OF FLOW ESTABLISHMENT                                       

  

  Control volume inflow: 

       X        Y       Z        S       C       BV       BH       UC        TT 

      0.00     0.00    0.00     1.0 0.422E+01   0.76     3.81    0.072  .00000E+00 

 

 VERTICAL MIXING occurs in the initial zone of flow establishment. 

  

 Profile definitions: 

   BV = Gaussian 1/e (37%) vertical thickness 

   BH = Gaussian 1/e (37%) horizontal half-width, normal to trajectory 

   S  = hydrodynamic centerline dilution 



   C  = centerline concentration (includes reaction efects, if any) 

   Uc = Local centerline excess velocity (above ambient) 

   TT = Cumulative travel time 

  

  Control volume outflow:                                  SIGMAE=    303.03 

       X        Y       Z        S       C       BV       BH       UC        TT 

      0.14    -0.43    0.00     1.0 0.422E+01   0.92     3.21    0.072  .62202E+01 

 Cumulative travel time =           6.2202 sec  (    0.00 hrs) 

  

END OF MOD302: ZONE OF FLOW ESTABLISHMENT                                      

---------------------------------------------------------------------------------              

---------------------------------------------------------------------------------              

BEGIN MOD331: UPSTREAM INTRUDING PLUME                                         

  

  Control volume inflow: 

       X        Y       Z        S       C       BV       BH        TT 

      0.14    -0.43    0.00     1.0 0.422E+01   0.92     3.21 .62202E+01 

 

 UPSTREAM INTRUSION PROPERTIES: 

        Upstream intrusion length               =      17.12 m 

        X-position of upstream stagnation point =     -17.12 m 

        Thickness in intrusion region           =       0.30 m 

        Half-width at downstream end            =      36.81 m 

        Thickness at downstream end             =       0.30 m 

  

 Profile definitions: 

   BV = top-hat thickness,measured vertically 

   BH = top-hat half-width, measured horizontally from bank/shoreline 

   S  = hydrodynamic average (bulk) dilution 

   C  = average (bulk) concentration (includes reaction effects, if any) 

   TT = Cumulative travel time 

  

       X        Y       Z        S       C       BV       BH        TT 

    -17.12     0.00    0.00  9999.9 0.000E+00   0.00     0.00 .62202E+01 

    -16.09     0.00    0.00     3.3 0.129E+01   0.09     5.21 .62202E+01 

    -11.06     0.00    0.00     1.4 0.306E+01   0.22    12.65 .62202E+01 

     -6.03     0.00    0.00     1.1 0.388E+01   0.28    17.11 .62202E+01 

     -0.99     0.00    0.00     1.0 0.421E+01   0.30    20.63 .62202E+01 

      4.04     0.00    0.00     1.0 0.412E+01   0.30    23.63 .77189E+02 

      9.07     0.00    0.00     1.1 0.380E+01   0.30    26.29 .16866E+03 

     14.10     0.00    0.00     1.2 0.344E+01   0.30    28.71 .26013E+03 

     19.14     0.00    0.00     1.3 0.317E+01   0.30    30.93 .35161E+03 

     24.17     0.00    0.00     1.4 0.301E+01   0.30    33.01 .44308E+03 

     29.20     0.00    0.00     1.4 0.293E+01   0.30    34.96 .53455E+03 

     34.24     0.00    0.00     1.5 0.288E+01   0.30    36.81 .62602E+03 

 Cumulative travel time =         626.0216 sec  (    0.17 hrs) 

  

END OF MOD331: UPSTREAM INTRUDING PLUME                                        

---------------------------------------------------------------------------------              

---------------------------------------------------------------------------------               

** End of NEAR-FIELD REGION (NFR) ** 

---------------------------------------------------------------------------------               

---------------------------------------------------------------------------------              

BEGIN MOD341: BUOYANT AMBIENT SPREADING                                        

  

 Profile definitions: 

   BV = top-hat thickness,measured vertically 

   BH = top-hat half-width, measured horizontally from bank/shoreline 

   S  = hydrodynamic average (bulk) dilution 

   C  = average (bulk) concentration (includes reaction effects, if any) 

   TT = Cumulative travel time 

  

 Plume Stage 2 (bank attached): 

       X        Y       Z        S       C       BV       BH        TT 

     34.24    60.96    0.00     1.5 0.288E+01   7.01     1.59 .62602E+03 

     86.14    60.96    0.00     3.4 0.123E+01   0.57    45.54 .15677E+04 

    138.04    60.96    0.00     3.9 0.108E+01   0.42    71.36 .25093E+04 

    189.95    60.96    0.00     4.3 0.968E+00   0.36    92.43 .34510E+04 

    241.85    60.96    0.00     4.8 0.876E+00   0.33   110.75 .43926E+04 

    293.76    60.96    0.00     5.3 0.790E+00   0.32   127.22 .53343E+04 

    345.66    60.96    0.00     5.9 0.710E+00   0.32   142.32 .62759E+04 

    397.57    60.96    0.00     6.6 0.635E+00   0.32   156.39 .72176E+04 

    449.47    60.96    0.00     7.4 0.565E+00   0.33   169.63 .81593E+04 

    501.38    60.96    0.00     8.3 0.502E+00   0.35   182.22 .91009E+04 

    553.28    60.96    0.00     9.4 0.446E+00   0.37   194.26 .10043E+05 

    605.19    60.96    0.00    10.6 0.396E+00   0.39   205.85 .10984E+05 

    657.09    60.96    0.00    11.9 0.351E+00   0.42   217.05 .11926E+05 

    709.00    60.96    0.00    13.4 0.312E+00   0.45   227.92 .12868E+05 

    760.90    60.96    0.00    15.0 0.278E+00   0.48   238.50 .13809E+05 

    812.81    60.96    0.00    16.8 0.248E+00   0.51   248.82 .14751E+05 

    864.71    60.96    0.00    18.7 0.222E+00   0.55   258.91 .15692E+05 

    916.62    60.96    0.00    20.9 0.199E+00   0.59   268.80 .16634E+05 

    968.52    60.96    0.00    23.2 0.180E+00   0.63   278.50 .17576E+05 

   1020.43    60.96    0.00    25.6 0.162E+00   0.68   288.03 .18517E+05 

   1072.33    60.96    0.00    28.3 0.147E+00   0.73   297.40 .19459E+05 

   1124.24    60.96    0.00    31.2 0.133E+00   0.77   306.63 .20401E+05 

   1176.14    60.96    0.00    34.2 0.121E+00   0.83   315.71 .21342E+05 

   1228.05    60.96    0.00    37.5 0.111E+00   0.88   324.67 .22284E+05 

   1279.95    60.96    0.00    40.9 0.101E+00   0.93   333.51 .23226E+05 

   1331.86    60.96    0.00    44.5 0.928E-01   0.99   342.24 .24167E+05 



   1383.76    60.96    0.00    48.4 0.854E-01   1.05   350.86 .25109E+05 

   1435.67    60.96    0.00    52.5 0.787E-01   1.11   359.37 .26051E+05 

 ** REGULATORY MIXING ZONE BOUNDARY ** 

 In this prediction interval the plume TRAJECTORY distance meets or exceeds 

 the regulatory value =  1447.80 m. 

 This is the extent of the REGULATORY MIXING ZONE. 

   1487.57    60.96    0.00    56.8 0.727E-01   1.18   367.79 .26992E+05 

   1539.48    60.96    0.00    61.3 0.673E-01   1.24   376.12 .27934E+05 

   1591.38    60.96    0.00    66.0 0.624E-01   1.31   384.36 .28876E+05 

   1643.29    60.96    0.00    70.9 0.580E-01   1.38   392.51 .29817E+05 

   1695.19    60.96    0.00    76.1 0.540E-01   1.45   400.59 .30759E+05 

   1747.10    60.96    0.00    81.5 0.504E-01   1.52   408.58 .31701E+05 

   1799.00    60.96    0.00    87.1 0.471E-01   1.60   416.51 .32642E+05 

   1850.90    60.96    0.00    93.0 0.441E-01   1.67   424.36 .33584E+05 

   1902.81    60.96    0.00    99.1 0.414E-01   1.75   432.14 .34526E+05 

   1954.71    60.96    0.00   105.5 0.388E-01   1.83   439.85 .35467E+05 

   2006.62    60.96    0.00   112.1 0.365E-01   1.91   447.50 .36409E+05 

   2058.52    60.96    0.00   118.9 0.344E-01   1.99   455.08 .37351E+05 

   2110.43    60.96    0.00   126.0 0.324E-01   2.08   462.61 .38292E+05 

   2162.33    60.96    0.00   133.4 0.306E-01   2.16   470.07 .39234E+05 

   2214.24    60.96    0.00   141.0 0.289E-01   2.25   477.48 .40175E+05 

   2266.14    60.96    0.00   148.9 0.274E-01   2.34   484.83 .41117E+05 

   2318.05    60.96    0.00   157.0 0.259E-01   2.43   492.13 .42059E+05 

   2369.95    60.96    0.00   165.4 0.246E-01   2.52   499.38 .43000E+05 

   2421.86    60.96    0.00   174.0 0.234E-01   2.62   506.58 .43942E+05 

   2473.76    60.96    0.00   182.9 0.222E-01   2.71   513.72 .44884E+05 

   2525.67    60.96    0.00   192.1 0.211E-01   2.81   520.82 .45825E+05 

   2577.57    60.96    0.00   201.6 0.201E-01   2.91   527.88 .46767E+05 

   2629.48    60.96    0.00   211.3 0.192E-01   3.01   534.88 .47709E+05 

 Cumulative travel time =       47708.7266 sec  (   13.25 hrs) 

  

END OF MOD341: BUOYANT AMBIENT SPREADING                                       

---------------------------------------------------------------------------------              

---------------------------------------------------------------------------------              

BEGIN MOD361: PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT                        

  

  Vertical diffusivity (initial value)   = 0.589E-02 m^2/s 

  Horizontal diffusivity (initial value) = 0.147E-01 m^2/s 

  

 Profile definitions: 

   BV = Gaussian s.d.*sqrt(pi/2) (46%) thickness, measured vertically 

      = or equal to water depth, if fully mixed 

   BH = Gaussian s.d.*sqrt(pi/2) (46%) half-width, 

        measured horizontally in Y-direction 

   S  = hydrodynamic centerline dilution 

   C  = centerline concentration (includes reaction efects, if any) 

   TT = Cumulative travel time 

  

 Plume Stage 2 (bank attached): 

       X        Y       Z        S       C       BV       BH        TT 

   2629.48    60.96    0.00   211.3 0.192E-01   3.01   534.88 .47709E+05 

   2696.89    60.96    0.00   214.1 0.189E-01   3.05   534.93 .48932E+05 

   2764.30    60.96    0.00   216.9 0.187E-01   3.09   534.99 .50155E+05 

   2831.71    60.96    0.00   219.8 0.184E-01   3.13   535.04 .51378E+05 

   2899.12    60.96    0.00   222.9 0.181E-01   3.18   535.09 .52601E+05 

   2966.53    60.96    0.00   226.0 0.178E-01   3.22   535.15 .53823E+05 

   3033.94    60.96    0.00   229.1 0.176E-01   3.26   535.20 .55046E+05 

   3101.35    60.96    0.00   232.4 0.173E-01   3.31   535.25 .56269E+05 

   3168.76    60.96    0.00   235.8 0.170E-01   3.36   535.30 .57492E+05 

   3236.17    60.96    0.00   239.3 0.168E-01   3.41   535.36 .58715E+05 

   3303.58    60.96    0.00   242.9 0.165E-01   3.46   535.41 .59938E+05 

   3370.99    60.96    0.00   246.6 0.163E-01   3.51   535.46 .61161E+05 

   3438.40    60.96    0.00   250.4 0.160E-01   3.56   535.52 .62384E+05 

   3505.81    60.96    0.00   254.3 0.157E-01   3.62   535.57 .63607E+05 

   3573.22    60.96    0.00   258.4 0.155E-01   3.68   535.62 .64830E+05 

   3640.63    60.96    0.00   262.6 0.152E-01   3.74   535.67 .66053E+05 

   3708.04    60.96    0.00   266.9 0.149E-01   3.80   535.73 .67276E+05 

   3775.45    60.96    0.00   271.3 0.147E-01   3.86   535.78 .68499E+05 

   3842.86    60.96    0.00   275.9 0.144E-01   3.93   535.83 .69722E+05 

   3910.27    60.96    0.00   280.7 0.142E-01   3.99   535.89 .70945E+05 

   3977.69    60.96    0.00   285.6 0.139E-01   4.06   535.94 .72168E+05 

   4045.10    60.96    0.00   290.7 0.136E-01   4.13   535.99 .73391E+05 

   4112.51    60.96    0.00   295.9 0.134E-01   4.21   536.04 .74614E+05 

   4179.92    60.96    0.00   301.3 0.131E-01   4.29   536.10 .75837E+05 

   4247.33    60.96    0.00   306.9 0.129E-01   4.36   536.15 .77060E+05 

   4314.74    60.96    0.00   312.7 0.126E-01   4.45   536.20 .78283E+05 

   4382.15    60.96    0.00   318.8 0.124E-01   4.53   536.25 .79506E+05 

   4449.56    60.96    0.00   325.0 0.121E-01   4.62   536.31 .80728E+05 

   4516.97    60.96    0.00   331.4 0.119E-01   4.71   536.36 .81951E+05 

   4584.38    60.96    0.00   338.1 0.116E-01   4.80   536.41 .83174E+05 

   4651.79    60.96    0.00   344.9 0.114E-01   4.90   536.47 .84397E+05 

   4719.20    60.96    0.00   352.1 0.111E-01   5.00   536.52 .85620E+05 

   4786.61    60.96    0.00   359.5 0.109E-01   5.11   536.57 .86843E+05 

   4854.02    60.96    0.00   367.2 0.107E-01   5.22   536.62 .88066E+05 

   4921.43    60.96    0.00   375.1 0.104E-01   5.33   536.68 .89289E+05 

   4988.84    60.96    0.00   383.3 0.102E-01   5.44   536.73 .90512E+05 

   5056.25    60.96    0.00   391.9 0.996E-02   5.57   536.78 .91735E+05 

   5123.67    60.96    0.00   400.7 0.973E-02   5.69   536.83 .92958E+05 

   5191.08    60.96    0.00   409.9 0.951E-02   5.82   536.89 .94181E+05 

   5258.49    60.96    0.00   419.4 0.928E-02   5.95   536.94 .95404E+05 



   5325.90    60.96    0.00   429.2 0.906E-02   6.09   536.99 .96627E+05 

   5393.31    60.96    0.00   439.4 0.884E-02   6.24   537.05 .97850E+05 

   5460.72    60.96    0.00   450.0 0.862E-02   6.39   537.10 .99073E+05 

   5528.13    60.96    0.00   460.9 0.841E-02   6.54   537.15 .10030E+06 

   5595.54    60.96    0.00   472.3 0.820E-02   6.70   537.20 .10152E+06 

   5662.95    60.96    0.00   484.0 0.799E-02   6.87   537.26 .10274E+06 

 Plume interacts with BOTTOM. 

 The passive diffusion plume becomes VERTICALLY FULLY MIXED within this 

   prediction interval. 

   5730.36    60.96    0.00   494.1 0.782E-02   7.01   537.31 .10396E+06 

   5797.77    60.96    0.00   494.1 0.781E-02   7.01   537.36 .10519E+06 

   5865.18    60.96    0.00   494.2 0.780E-02   7.01   537.41 .10641E+06 

   5932.59    60.96    0.00   494.2 0.779E-02   7.01   537.47 .10763E+06 

   6000.00    60.96    0.00   494.3 0.779E-02   7.01   537.52 .10886E+06 

 Cumulative travel time =      108856.4609 sec  (   30.24 hrs) 

  

 Simulation limit based on maximum specified distance =   6000.00 m. 

   This is the REGION OF INTEREST limitation. 

  

END OF MOD361: PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT                       

---------------------------------------------------------------------------------              

---------------------------------------------------------------------------------              

CORMIX3: Buoyant Surface Discharges                    End of Prediction File 

33333333333333333333333333333333333333333333333333333333333333333333333333333333 



CORMIX SESSION REPORT: 

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

                      CORMIX MIXING ZONE EXPERT SYSTEM 

                          CORMIX Version 12.0GTS 

                       HYDRO3:Version-12.0.1.0  August,2021 

SITE NAME/LABEL:                OxyChem PondCreek 

  DESIGN CASE:                  MZ Area 

  FILE NAME:                    \\montgomery\Proj\OccidentalChemicalCo\D3619800 Muscle Shoals\2025 CORMIX Modeling\Modeling 

Files\oxychem thermal 2025.prd 

  Using subsystem CORMIX3:     Buoyant Surface Discharges 

  Start of session:             08/14/2025--12:24:58 

***************************************************************************** 

SUMMARY OF INPUT DATA: 

----------------------------------------------------------------------------- 

AMBIENT PARAMETERS: 

  Cross-section                          = bounded 

  Width                           BS     = 579.12 m 

  Channel regularity              ICHREG = 2 

  Ambient flowrate                QA     = 223.36 m^3/s 

  Average depth                   HA     = 7.01 m 

  Depth at discharge              HD     = 4.91 m 

  Ambient velocity                UA     = 0.0550 m/s 

  Darcy-Weisbach friction factor  F      = 0.0420 

    Calculated from Manning's n          = 0.032 

  Wind velocity                   UW     = 2 m/s 

  Stratification Type             STRCND = U 

  Surface temperature                    = 28 degC 

  Bottom temperature                     = 28 degC 

  Calculated FRESH-WATER DENSITY values: 

  Surface density                 RHOAS  = 996.2338 kg/m^3 

  Bottom density                  RHOAB  = 996.2338 kg/m^3 

----------------------------------------------------------------------------- 

DISCHARGE PARAMETERS:             Surface Discharge 

  Discharge located on                   = left bank/shoreline 

  Discharge configuration                = protruding discharge 

  Distance from bank to outlet    DISTB  = 60.96 m 

  Discharge angle                 SIGMA  = 90 deg 

  Depth near discharge outlet     HD0    = 0.76 m 

  Bottom slope at discharge       SLOPE  = 20 deg 

  Rectangular discharge: 

    Discharge cross-section area  A0     = 5.80644 m^2 

    Discharge channel width       B0     = 7.62 m 

    Discharge channel depth       H0     = 0.762 m 

    Discharge aspect ratio        AR     = 0.1 

  Discharge flowrate              Q0     = 0.420222 m^3/s 

  Discharge velocity              U0     = 0.07 m/s 

  Discharge temperature (freshwater)     = 32.22 degC 

  Corresponding density           RHO0   = 994.9548 kg/m^3 

  Density difference              DRHO   = 1.2790 kg/m^3 

  Buoyant acceleration            GP0    = 0.0126 m/s^2 

  Discharge concentration         C0     = 4.22 deg.C 

  Surface heat exchange coeff.    KS     = 0.000006 m/s 

  Coefficient of decay            KD     = 0 /s 

----------------------------------------------------------------------------- 

DISCHARGE/ENVIRONMENT LENGTH SCALES: 

  LQ  = 2.41 m         Lm  = 3.17 m         Lbb = 31.77 m 

  LM  = 1.00 m 

----------------------------------------------------------------------------- 

NON-DIMENSIONAL PARAMETERS: 

  Densimetric Froude number       FR0    = 0.42 (based on LQ) 

  Channel densimetric Froude no.  FRCH   = 0.74 (based on H0) 

  Velocity ratio                  R      = 1.32 

----------------------------------------------------------------------------- 

MIXING ZONE / TOXIC DILUTION ZONE / AREA OF INTEREST PARAMETERS: 

  Toxic discharge                        = no 

  Water quality standard specified       = no 

  Regulatory mixing zone                 = yes 

  Regulatory mixing zone specification   = area 

  Regulatory mixing zone value           = 1014.97 m (m^2 if area) 

  Region of interest                     = 6000 m 

***************************************************************************** 

HYDRODYNAMIC CLASSIFICATION: 

  *------------------------* 

  | FLOW CLASS   = PL1 | 

  *------------------------* 

 

  Limiting Dilution S = (QA/Q0)+ 1.0 = 532.5 

 

***************************************************************************** 

MIXING ZONE EVALUATION (hydrodynamic and regulatory summary): 

 

----------------------------------------------------------------------------- 

X-Y-Z Coordinate system: 

Origin is located at WATER SURFACE and at centerline of discharge channel: 

    60.96 m from the left bank/shore. 

  Number of display steps NSTEP = 50 per module. 

----------------------------------------------------------------------------- 

NEAR-FIELD REGION (NFR) CONDITIONS : 

Note: The NFR is the zone of strong initial mixing.  It has no regulatory 

  implication.  However, this information may be useful for the discharge 



  designer because the mixing in the NFR is usually sensitive to the 

  discharge design conditions. 

  Pollutant concentration at NFR edge  c = 2.8787 deg.C 

  Dilution at edge of NFR              s = 1.5 

  NFR Location:                        x = 34.24 m 

    (centerline coordinates)           y = 0 m 

                                       z = 0 m 

  NFR plume dimensions:  half-width (bh) = 36.81 m 

                          thickness (bv) = 0.30 m 

  Cumulative travel time:       626.0216 sec. 

----------------------------------------------------------------------------- 

Buoyancy assessment: 

  The effluent density is less than the surrounding ambient water 

  density at the discharge level. 

  Therefore, the effluent is POSITIVELY BUOYANT and will tend to rise towards 

  the surface.  

----------------------------------------------------------------------------- 

FAR-FIELD MIXING SUMMARY: 

  Plume is vertically fully mixed WITHIN NEAR-FIELD (or a fraction thereof), 

  but RE-STRATIFIES LATER. 

  Plume becomes vertically fully mixed again at 5730.36 m downstream. 

----------------------------------------------------------------------------- 

PLUME BANK CONTACT SUMMARY: 

  Plume in bounded section contacts one bank only at -17.12 m downstream. 

************************ TOXIC DILUTION ZONE SUMMARY ************************ 

No TDZ was specified for this simulation. 

********************** REGULATORY MIXING ZONE SUMMARY *********************** 

The plume conditions at the boundary of the specified RMZ are as follows: 

  Pollutant concentration              c = 0.030674  deg.C 

  Corresponding dilution               s = 133.1 

  Plume location:                      x = 2160.51 m 

    (centerline coordinates)           y = 60.96 m 

                                       z = 0 m 

  Plume dimensions:      half-width (bh) = 469.81 m 

                          thickness (bv) = 2.16 m 

  Cumulative travel time:       39200.7891 sec. 

REGULATORY MIXING ZONE criteria were satisfied in the Upstream Intrusion region. 

Carefully review the prediction file. 

 

 

Note: 

Plume concentration c and dilution s values are reported based on prediction  

file values - assuming linear interpolation between predicted points just 

before and just after the RMZ boundary has been detected. 

 

Please ensure a small step size is used in the prediction file to account 

for this linear interpolation. Step size can be controlled by increasing 

(reduces the prediction step size) or decreasing (increases the prediction 

step size) the - Output Steps per Module - in CORMIX input. 

 

********************* FINAL DESIGN ADVICE AND COMMENTS ********************** 

REMINDER:  The user must take note that HYDRODYNAMIC MODELING by any known 

  technique is NOT AN EXACT SCIENCE. 

Extensive comparison with field and laboratory data has shown that the 

  CORMIX predictions on dilutions and concentrations (with associated 

  plume geometries) are reliable for the majority of cases and are accurate 

  to within about +-50% (standard deviation). 

As a further safeguard, CORMIX will not give predictions whenever it judges 

  the design configuration as highly complex and uncertain for prediction.



CORMIX3 PREDICTION FILE: 

33333333333333333333333333333333333333333333333333333333333333333333333333333333 

                       CORMIX MIXING ZONE EXPERT SYSTEM 

                Subsystem CORMIX3: Buoyant Surface Discharges 

                             CORMIX Version 12.0GTS                   

                     HYDRO3 Version 12.0.1.0 August 2021      

---------------------------------------------------------------------------------              

---------------------------------------------------------------------------------              

CASE DESCRIPTION 

 Site name/label:   OxyChem_PondCreek                                       

 Design case:       MZ Area                                                 

 FILE NAME:         \\m..._Modeling\Modeling Files\oxychem_thermal_2025.prd 

 Time stamp:        08/14/2025--12:24:58     

  

ENVIRONMENT PARAMETERS (metric units) 

 Bounded section 

 BS    =    579.12  AS    =   4059.86  QA    =    223.36  ICHREG= 2 

 HA    =      7.01  HD    =      4.91 

 UA    =      0.055 F     =      0.042 USTAR =0.3987E-02 

 UW    =      2.000 UWSTAR=0.2198E-02 

 Uniform density environment 

 STRCND=  U         RHOAM =  996.2338 

  

DISCHARGE PARAMETERS (metric units) 

 BANK  =  LEFT      DISTB =     60.96  Configuration: protruding_discharge 

 SIGMA =     90.00  HDO   =      0.76  SLOPE =   20.00 deg. 

 Rectangular channel geometry: 

 B0    =      7.620 H0    =      0.762 A0    =0.5806E+01  AR    =      0.100 

 U0    =      0.072 Q0    =      0.420       =0.4202E+00 

 RHO0  =  994.9548  DRHO0 =0.1279E+01  GP0   =0.1259E-01 

 C0    =0.4220E+01  CUNITS=  deg.C                          

 IPOLL =  3         KS    =0.5971E-05  KD    =0.0000E+00 

  

FLUX VARIABLES (metric units) 

 Q0    =0.4202E+00  M0    =0.3041E-01  J0    =0.5291E-02 

 Associated length scales (meters) 

 LQ    =      2.41  LM    =      1.00  Lm    =      3.17  Lb    =     31.77 

  

NON-DIMENSIONAL PARAMETERS 

 FR0   =      0.42  FRCH  =      0.74  R     =      1.32 

  

FLOW CLASSIFICATION 

 333333333333333333333333333333333333333333333333 

 3  Flow class (CORMIX3)      =    PL1          3 

 3  Applicable layer depth HS =     4.91        3 

 3  Limiting Dilution S=QA/Q0 + 1=   532.54     3 

 333333333333333333333333333333333333333333333333 

  

MIXING ZONE / TOXIC DILUTION / REGION OF INTEREST PARAMETERS 

 C0    =0.4220E+01  CUNITS=  deg.C                          

 NTOX  =  0 

 NSTD  =  0 

 REGMZ =  1 

 REGSPC=  3         XREG  =      0.00  WREG  =      0.00  AREG  =   1014.97 

 XINT  =   6000.00  XMAX  =   6000.00 

  

X-Y-Z COORDINATE SYSTEM: 

    ORIGIN is located at the WATER SURFACE and at center of discharge 

      channel/outlet:     60.96 m  from the LEFT  bank/shore. 

    X-axis points downstream 

    Y-axis points to left as seen by an observer looking downstream 

    Z-axis points vertically upward (in CORMIX3, all values Z = 0.00) 

NSTEP =  50 display intervals per module 

---------------------------------------------------------------------------------              

  

NOTE on dilution/concentration values for this HEATED DISCHARGE (IPOLL=3): 

   S  = hydrodynamic dilutions, include buoyancy (heat) loss effects 

   C  = corresponding temperature values (in "deg.C"!) include heat loss 

---------------------------------------------------------------------------------              

BEGIN MOD301: DISCHARGE MODULE                                                 

  

 Efflux conditions: 

       X        Y       Z        S       C       BV       BH       UC        TT 

      0.00     0.00    0.00     1.0 0.422E+01   0.76     3.81    0.072  .00000E+00 

  

END OF MOD301: DISCHARGE MODULE                                                

---------------------------------------------------------------------------------              

---------------------------------------------------------------------------------              

BEGIN MOD302: ZONE OF FLOW ESTABLISHMENT                                       

  

  Control volume inflow: 

       X        Y       Z        S       C       BV       BH       UC        TT 

      0.00     0.00    0.00     1.0 0.422E+01   0.76     3.81    0.072  .00000E+00 

 

 VERTICAL MIXING occurs in the initial zone of flow establishment. 

  

 Profile definitions: 

   BV = Gaussian 1/e (37%) vertical thickness 

   BH = Gaussian 1/e (37%) horizontal half-width, normal to trajectory 

   S  = hydrodynamic centerline dilution 



   C  = centerline concentration (includes reaction efects, if any) 

   Uc = Local centerline excess velocity (above ambient) 

   TT = Cumulative travel time 

  

  Control volume outflow:                                  SIGMAE=    303.03 

       X        Y       Z        S       C       BV       BH       UC        TT 

      0.14    -0.43    0.00     1.0 0.422E+01   0.92     3.21    0.072  .62202E+01 

 Cumulative travel time =           6.2202 sec  (    0.00 hrs) 

  

END OF MOD302: ZONE OF FLOW ESTABLISHMENT                                      

---------------------------------------------------------------------------------              

---------------------------------------------------------------------------------              

BEGIN MOD331: UPSTREAM INTRUDING PLUME                                         

  

  Control volume inflow: 

       X        Y       Z        S       C       BV       BH        TT 

      0.14    -0.43    0.00     1.0 0.422E+01   0.92     3.21 .62202E+01 

 

 UPSTREAM INTRUSION PROPERTIES: 

        Upstream intrusion length               =      17.12 m 

        X-position of upstream stagnation point =     -17.12 m 

        Thickness in intrusion region           =       0.30 m 

        Half-width at downstream end            =      36.81 m 

        Thickness at downstream end             =       0.30 m 

  

 Profile definitions: 

   BV = top-hat thickness,measured vertically 

   BH = top-hat half-width, measured horizontally from bank/shoreline 

   S  = hydrodynamic average (bulk) dilution 

   C  = average (bulk) concentration (includes reaction effects, if any) 

   TT = Cumulative travel time 

  

       X        Y       Z        S       C       BV       BH        TT 

    -17.12     0.00    0.00  9999.9 0.000E+00   0.00     0.00 .62202E+01 

    -16.09     0.00    0.00     3.3 0.129E+01   0.09     5.21 .62202E+01 

    -11.06     0.00    0.00     1.4 0.306E+01   0.22    12.65 .62202E+01 

     -6.03     0.00    0.00     1.1 0.388E+01   0.28    17.11 .62202E+01 

     -0.99     0.00    0.00     1.0 0.421E+01   0.30    20.63 .62202E+01 

      4.04     0.00    0.00     1.0 0.412E+01   0.30    23.63 .77189E+02 

      9.07     0.00    0.00     1.1 0.380E+01   0.30    26.29 .16866E+03 

     14.10     0.00    0.00     1.2 0.344E+01   0.30    28.71 .26013E+03 

     19.14     0.00    0.00     1.3 0.317E+01   0.30    30.93 .35161E+03 

     24.17     0.00    0.00     1.4 0.301E+01   0.30    33.01 .44308E+03 

     29.20     0.00    0.00     1.4 0.293E+01   0.30    34.96 .53455E+03 

     34.24     0.00    0.00     1.5 0.288E+01   0.30    36.81 .62602E+03 

 Cumulative travel time =         626.0216 sec  (    0.17 hrs) 

  

END OF MOD331: UPSTREAM INTRUDING PLUME                                        

---------------------------------------------------------------------------------              

---------------------------------------------------------------------------------               

** End of NEAR-FIELD REGION (NFR) ** 

---------------------------------------------------------------------------------               

---------------------------------------------------------------------------------              

BEGIN MOD341: BUOYANT AMBIENT SPREADING                                        

  

 Profile definitions: 

   BV = top-hat thickness,measured vertically 

   BH = top-hat half-width, measured horizontally from bank/shoreline 

   S  = hydrodynamic average (bulk) dilution 

   C  = average (bulk) concentration (includes reaction effects, if any) 

   TT = Cumulative travel time 

  

 Plume Stage 2 (bank attached): 

       X        Y       Z        S       C       BV       BH        TT 

     34.24    60.96    0.00     1.5 0.288E+01   7.01     1.59 .62602E+03 

     86.14    60.96    0.00     3.4 0.123E+01   0.57    45.54 .15677E+04 

    138.04    60.96    0.00     3.9 0.108E+01   0.42    71.36 .25093E+04 

    189.95    60.96    0.00     4.3 0.968E+00   0.36    92.43 .34510E+04 

    241.85    60.96    0.00     4.8 0.876E+00   0.33   110.75 .43926E+04 

    293.76    60.96    0.00     5.3 0.790E+00   0.32   127.22 .53343E+04 

    345.66    60.96    0.00     5.9 0.710E+00   0.32   142.32 .62759E+04 

    397.57    60.96    0.00     6.6 0.635E+00   0.32   156.39 .72176E+04 

    449.47    60.96    0.00     7.4 0.565E+00   0.33   169.63 .81593E+04 

    501.38    60.96    0.00     8.3 0.502E+00   0.35   182.22 .91009E+04 

    553.28    60.96    0.00     9.4 0.446E+00   0.37   194.26 .10043E+05 

    605.19    60.96    0.00    10.6 0.396E+00   0.39   205.85 .10984E+05 

    657.09    60.96    0.00    11.9 0.351E+00   0.42   217.05 .11926E+05 

    709.00    60.96    0.00    13.4 0.312E+00   0.45   227.92 .12868E+05 

    760.90    60.96    0.00    15.0 0.278E+00   0.48   238.50 .13809E+05 

    812.81    60.96    0.00    16.8 0.248E+00   0.51   248.82 .14751E+05 

    864.71    60.96    0.00    18.7 0.222E+00   0.55   258.91 .15692E+05 

    916.62    60.96    0.00    20.9 0.199E+00   0.59   268.80 .16634E+05 

    968.52    60.96    0.00    23.2 0.180E+00   0.63   278.50 .17576E+05 

   1020.43    60.96    0.00    25.6 0.162E+00   0.68   288.03 .18517E+05 

   1072.33    60.96    0.00    28.3 0.147E+00   0.73   297.40 .19459E+05 

   1124.24    60.96    0.00    31.2 0.133E+00   0.77   306.63 .20401E+05 

   1176.14    60.96    0.00    34.2 0.121E+00   0.83   315.71 .21342E+05 

   1228.05    60.96    0.00    37.5 0.111E+00   0.88   324.67 .22284E+05 

   1279.95    60.96    0.00    40.9 0.101E+00   0.93   333.51 .23226E+05 

   1331.86    60.96    0.00    44.5 0.928E-01   0.99   342.24 .24167E+05 



   1383.76    60.96    0.00    48.4 0.854E-01   1.05   350.86 .25109E+05 

   1435.67    60.96    0.00    52.5 0.787E-01   1.11   359.37 .26051E+05 

   1487.57    60.96    0.00    56.8 0.727E-01   1.18   367.79 .26992E+05 

   1539.48    60.96    0.00    61.3 0.673E-01   1.24   376.12 .27934E+05 

   1591.38    60.96    0.00    66.0 0.624E-01   1.31   384.36 .28876E+05 

   1643.29    60.96    0.00    70.9 0.580E-01   1.38   392.51 .29817E+05 

   1695.19    60.96    0.00    76.1 0.540E-01   1.45   400.59 .30759E+05 

   1747.10    60.96    0.00    81.5 0.504E-01   1.52   408.58 .31701E+05 

   1799.00    60.96    0.00    87.1 0.471E-01   1.60   416.51 .32642E+05 

   1850.90    60.96    0.00    93.0 0.441E-01   1.67   424.36 .33584E+05 

   1902.81    60.96    0.00    99.1 0.414E-01   1.75   432.14 .34526E+05 

   1954.71    60.96    0.00   105.5 0.388E-01   1.83   439.85 .35467E+05 

   2006.62    60.96    0.00   112.1 0.365E-01   1.91   447.50 .36409E+05 

   2058.52    60.96    0.00   118.9 0.344E-01   1.99   455.08 .37351E+05 

   2110.43    60.96    0.00   126.0 0.324E-01   2.08   462.61 .38292E+05 

 ** REGULATORY MIXING ZONE BOUNDARY ** 

 In this prediction interval the plume area meets or exceeds 

 the regulatory value =  1014.97 m^2. 

 This is the extent of the REGULATORY MIXING ZONE. 

   2162.33    60.96    0.00   133.4 0.306E-01   2.16   470.07 .39234E+05 

   2214.24    60.96    0.00   141.0 0.289E-01   2.25   477.48 .40175E+05 

   2266.14    60.96    0.00   148.9 0.274E-01   2.34   484.83 .41117E+05 

   2318.05    60.96    0.00   157.0 0.259E-01   2.43   492.13 .42059E+05 

   2369.95    60.96    0.00   165.4 0.246E-01   2.52   499.38 .43000E+05 

   2421.86    60.96    0.00   174.0 0.234E-01   2.62   506.58 .43942E+05 

   2473.76    60.96    0.00   182.9 0.222E-01   2.71   513.72 .44884E+05 

   2525.67    60.96    0.00   192.1 0.211E-01   2.81   520.82 .45825E+05 

   2577.57    60.96    0.00   201.6 0.201E-01   2.91   527.88 .46767E+05 

   2629.48    60.96    0.00   211.3 0.192E-01   3.01   534.88 .47709E+05 

 Cumulative travel time =       47708.7266 sec  (   13.25 hrs) 

  

END OF MOD341: BUOYANT AMBIENT SPREADING                                       

---------------------------------------------------------------------------------              

---------------------------------------------------------------------------------              

BEGIN MOD361: PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT                        

  

  Vertical diffusivity (initial value)   = 0.589E-02 m^2/s 

  Horizontal diffusivity (initial value) = 0.147E-01 m^2/s 

  

 Profile definitions: 

   BV = Gaussian s.d.*sqrt(pi/2) (46%) thickness, measured vertically 

      = or equal to water depth, if fully mixed 

   BH = Gaussian s.d.*sqrt(pi/2) (46%) half-width, 

        measured horizontally in Y-direction 

   S  = hydrodynamic centerline dilution 

   C  = centerline concentration (includes reaction efects, if any) 

   TT = Cumulative travel time 

  

 Plume Stage 2 (bank attached): 

       X        Y       Z        S       C       BV       BH        TT 

   2629.48    60.96    0.00   211.3 0.192E-01   3.01   534.88 .47709E+05 

   2696.89    60.96    0.00   214.1 0.189E-01   3.05   534.93 .48932E+05 

   2764.30    60.96    0.00   216.9 0.187E-01   3.09   534.99 .50155E+05 

   2831.71    60.96    0.00   219.8 0.184E-01   3.13   535.04 .51378E+05 

   2899.12    60.96    0.00   222.9 0.181E-01   3.18   535.09 .52601E+05 

   2966.53    60.96    0.00   226.0 0.178E-01   3.22   535.15 .53823E+05 

   3033.94    60.96    0.00   229.1 0.176E-01   3.26   535.20 .55046E+05 

   3101.35    60.96    0.00   232.4 0.173E-01   3.31   535.25 .56269E+05 

   3168.76    60.96    0.00   235.8 0.170E-01   3.36   535.30 .57492E+05 

   3236.17    60.96    0.00   239.3 0.168E-01   3.41   535.36 .58715E+05 

   3303.58    60.96    0.00   242.9 0.165E-01   3.46   535.41 .59938E+05 

   3370.99    60.96    0.00   246.6 0.163E-01   3.51   535.46 .61161E+05 

   3438.40    60.96    0.00   250.4 0.160E-01   3.56   535.52 .62384E+05 

   3505.81    60.96    0.00   254.3 0.157E-01   3.62   535.57 .63607E+05 

   3573.22    60.96    0.00   258.4 0.155E-01   3.68   535.62 .64830E+05 

   3640.63    60.96    0.00   262.6 0.152E-01   3.74   535.67 .66053E+05 

   3708.04    60.96    0.00   266.9 0.149E-01   3.80   535.73 .67276E+05 

   3775.45    60.96    0.00   271.3 0.147E-01   3.86   535.78 .68499E+05 

   3842.86    60.96    0.00   275.9 0.144E-01   3.93   535.83 .69722E+05 

   3910.27    60.96    0.00   280.7 0.142E-01   3.99   535.89 .70945E+05 

   3977.69    60.96    0.00   285.6 0.139E-01   4.06   535.94 .72168E+05 

   4045.10    60.96    0.00   290.7 0.136E-01   4.13   535.99 .73391E+05 

   4112.51    60.96    0.00   295.9 0.134E-01   4.21   536.04 .74614E+05 

   4179.92    60.96    0.00   301.3 0.131E-01   4.29   536.10 .75837E+05 

   4247.33    60.96    0.00   306.9 0.129E-01   4.36   536.15 .77060E+05 

   4314.74    60.96    0.00   312.7 0.126E-01   4.45   536.20 .78283E+05 

   4382.15    60.96    0.00   318.8 0.124E-01   4.53   536.25 .79506E+05 

   4449.56    60.96    0.00   325.0 0.121E-01   4.62   536.31 .80728E+05 

   4516.97    60.96    0.00   331.4 0.119E-01   4.71   536.36 .81951E+05 

   4584.38    60.96    0.00   338.1 0.116E-01   4.80   536.41 .83174E+05 

   4651.79    60.96    0.00   344.9 0.114E-01   4.90   536.47 .84397E+05 

   4719.20    60.96    0.00   352.1 0.111E-01   5.00   536.52 .85620E+05 

   4786.61    60.96    0.00   359.5 0.109E-01   5.11   536.57 .86843E+05 

   4854.02    60.96    0.00   367.2 0.107E-01   5.22   536.62 .88066E+05 

   4921.43    60.96    0.00   375.1 0.104E-01   5.33   536.68 .89289E+05 

   4988.84    60.96    0.00   383.3 0.102E-01   5.44   536.73 .90512E+05 

   5056.25    60.96    0.00   391.9 0.996E-02   5.57   536.78 .91735E+05 

   5123.67    60.96    0.00   400.7 0.973E-02   5.69   536.83 .92958E+05 

   5191.08    60.96    0.00   409.9 0.951E-02   5.82   536.89 .94181E+05 

   5258.49    60.96    0.00   419.4 0.928E-02   5.95   536.94 .95404E+05 



   5325.90    60.96    0.00   429.2 0.906E-02   6.09   536.99 .96627E+05 

   5393.31    60.96    0.00   439.4 0.884E-02   6.24   537.05 .97850E+05 

   5460.72    60.96    0.00   450.0 0.862E-02   6.39   537.10 .99073E+05 

   5528.13    60.96    0.00   460.9 0.841E-02   6.54   537.15 .10030E+06 

   5595.54    60.96    0.00   472.3 0.820E-02   6.70   537.20 .10152E+06 

   5662.95    60.96    0.00   484.0 0.799E-02   6.87   537.26 .10274E+06 

 Plume interacts with BOTTOM. 

 The passive diffusion plume becomes VERTICALLY FULLY MIXED within this 

   prediction interval. 

   5730.36    60.96    0.00   494.1 0.782E-02   7.01   537.31 .10396E+06 

   5797.77    60.96    0.00   494.1 0.781E-02   7.01   537.36 .10519E+06 

   5865.18    60.96    0.00   494.2 0.780E-02   7.01   537.41 .10641E+06 

   5932.59    60.96    0.00   494.2 0.779E-02   7.01   537.47 .10763E+06 

   6000.00    60.96    0.00   494.3 0.779E-02   7.01   537.52 .10886E+06 

 Cumulative travel time =      108856.4609 sec  (   30.24 hrs) 

  

 Simulation limit based on maximum specified distance =   6000.00 m. 

   This is the REGION OF INTEREST limitation. 

  

END OF MOD361: PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT                       

---------------------------------------------------------------------------------              

---------------------------------------------------------------------------------              

CORMIX3: Buoyant Surface Discharges                    End of Prediction File 
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CORMIX SESSION REPORT: 

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

                      CORMIX MIXING ZONE EXPERT SYSTEM 

                          CORMIX Version 12.0GTS 

                       HYDRO3:Version-12.0.1.0  August,2021 

SITE NAME/LABEL:                OxyChem PondCreek 

  DESIGN CASE:                  MZ Length 

  FILE NAME:                    \\montgomery\Proj\OccidentalChemicalCo\D3619800 Muscle Shoals\2025 CORMIX Modeling\Modeling 

Files\oxychem iwc-toxicity 2025.prd 

  Using subsystem CORMIX3:     Buoyant Surface Discharges 

  Start of session:             08/14/2025--13:03:47 

***************************************************************************** 

SUMMARY OF INPUT DATA: 

----------------------------------------------------------------------------- 

AMBIENT PARAMETERS: 

  Cross-section                          = bounded 

  Width                           BS     = 579.12 m 

  Channel regularity              ICHREG = 2 

  Ambient flowrate                QA     = 167.52 m^3/s 

  Average depth                   HA     = 7.01 m 

  Depth at discharge              HD     = 4.91 m 

  Ambient velocity                UA     = 0.0413 m/s 

  Darcy-Weisbach friction factor  F      = 0.0420 

    Calculated from Manning's n          = 0.032 

  Wind velocity                   UW     = 2 m/s 

  Stratification Type             STRCND = U 

  Surface temperature                    = 28 degC 

  Bottom temperature                     = 28 degC 

  Calculated FRESH-WATER DENSITY values: 

  Surface density                 RHOAS  = 996.2338 kg/m^3 

  Bottom density                  RHOAB  = 996.2338 kg/m^3 

----------------------------------------------------------------------------- 

DISCHARGE PARAMETERS:             Surface Discharge 

  Discharge located on                   = left bank/shoreline 

  Discharge configuration                = protruding discharge 

  Distance from bank to outlet    DISTB  = 60.96 m 

  Discharge angle                 SIGMA  = 90 deg 

  Depth near discharge outlet     HD0    = 0.76 m 

  Bottom slope at discharge       SLOPE  = 20 deg 

  Rectangular discharge: 

    Discharge cross-section area  A0     = 5.80644 m^2 

    Discharge channel width       B0     = 7.62 m 

    Discharge channel depth       H0     = 0.762 m 

    Discharge aspect ratio        AR     = 0.1 

  Discharge flowrate              Q0     = 0.342634 m^3/s 

  Discharge velocity              U0     = 0.06 m/s 

  Discharge temperature (freshwater)     = 32.22 degC 

  Corresponding density           RHO0   = 994.9548 kg/m^3 

  Density difference              DRHO   = 1.2790 kg/m^3 

  Buoyant acceleration            GP0    = 0.0126 m/s^2 

  Discharge concentration         C0     = 100 % 

  Surface heat exchange coeff.    KS     = 0 m/s 

  Coefficient of decay            KD     = 0 /s 

----------------------------------------------------------------------------- 

DISCHARGE/ENVIRONMENT LENGTH SCALES: 

  LQ  = 2.41 m         Lm  = 3.45 m         Lbb = 61.41 m 

  LM  = 0.82 m 

----------------------------------------------------------------------------- 

NON-DIMENSIONAL PARAMETERS: 

  Densimetric Froude number       FR0    = 0.34 (based on LQ) 

  Channel densimetric Froude no.  FRCH   = 0.60 (based on H0) 

  Velocity ratio                  R      = 1.43 

----------------------------------------------------------------------------- 

MIXING ZONE / TOXIC DILUTION ZONE / AREA OF INTEREST PARAMETERS: 

  Toxic discharge                        = no 

  Water quality standard specified       = no 

  Regulatory mixing zone                 = yes 

  Regulatory mixing zone specification   = trajectory 

  Regulatory mixing zone value           = 1447.80 m (m^2 if area) 

  Region of interest                     = 6000 m 

***************************************************************************** 

HYDRODYNAMIC CLASSIFICATION: 

  *------------------------* 

  | FLOW CLASS   = PL1 | 

  *------------------------* 

 

  Limiting Dilution S = (QA/Q0)+ 1.0 = 489.9 

 

***************************************************************************** 

MIXING ZONE EVALUATION (hydrodynamic and regulatory summary): 

 

----------------------------------------------------------------------------- 

X-Y-Z Coordinate system: 

Origin is located at WATER SURFACE and at centerline of discharge channel: 

    60.96 m from the left bank/shore. 

  Number of display steps NSTEP = 50 per module. 

----------------------------------------------------------------------------- 

NEAR-FIELD REGION (NFR) CONDITIONS : 

Note: The NFR is the zone of strong initial mixing.  It has no regulatory 

  implication.  However, this information may be useful for the discharge 



  designer because the mixing in the NFR is usually sensitive to the 

  discharge design conditions. 

  Pollutant concentration at NFR edge  c = 61.005900 % 

  Dilution at edge of NFR              s = 1.6 

  NFR Location:                        x = 55.39 m 

    (centerline coordinates)           y = 0 m 

                                       z = 0 m 

  NFR plume dimensions:  half-width (bh) = 60.30 m 

                          thickness (bv) = 0.23 m 

  Cumulative travel time:       1346.7344 sec. 

----------------------------------------------------------------------------- 

Buoyancy assessment: 

  The effluent density is less than the surrounding ambient water 

  density at the discharge level. 

  Therefore, the effluent is POSITIVELY BUOYANT and will tend to rise towards 

  the surface.  

----------------------------------------------------------------------------- 

FAR-FIELD MIXING SUMMARY: 

  Plume becomes vertically fully mixed WITHIN NEAR-FIELD at 0 m 

  downstream, but RE-STRATIFIES LATER and is not mixed in the far-field. 

  Plume becomes laterally fully mixed at 2047.20 m 

  downstream. 

----------------------------------------------------------------------------- 

PLUME BANK CONTACT SUMMARY: 

  Plume in bounded section contacts nearest bank at -27.70 m downstream. 

  Plume contacts second bank at 2047.20 m downstream. 

************************ TOXIC DILUTION ZONE SUMMARY ************************ 

No TDZ was specified for this simulation. 

********************** REGULATORY MIXING ZONE SUMMARY *********************** 

The plume conditions at the boundary of the specified RMZ are as follows: 

  Pollutant concentration              c = 2.537877  % 

  Corresponding dilution               s = 39.4 

  Plume location:                      x = 1446.52 m 

    (centerline coordinates)           y = 60.96 m 

                                       z = 0 m 

  Plume dimensions:      half-width (bh) = 454.45 m 

                          thickness (bv) = 0.72 m 

  Cumulative travel time:       34992.5781 sec. 

 

Note: 

Plume concentration c and dilution s values are reported based on prediction  

file values - assuming linear interpolation between predicted points just 

before and just after the RMZ boundary has been detected. 

 

Please ensure a small step size is used in the prediction file to account 

for this linear interpolation. Step size can be controlled by increasing 

(reduces the prediction step size) or decreasing (increases the prediction 

step size) the - Output Steps per Module - in CORMIX input. 

 

********************* FINAL DESIGN ADVICE AND COMMENTS ********************** 

REMINDER:  The user must take note that HYDRODYNAMIC MODELING by any known 

  technique is NOT AN EXACT SCIENCE. 

Extensive comparison with field and laboratory data has shown that the 

  CORMIX predictions on dilutions and concentrations (with associated 

  plume geometries) are reliable for the majority of cases and are accurate 

  to within about +-50% (standard deviation). 

As a further safeguard, CORMIX will not give predictions whenever it judges 

  the design configuration as highly complex and uncertain for prediction.



CORMIX3 PREDICTION FILE: 

33333333333333333333333333333333333333333333333333333333333333333333333333333333 

                       CORMIX MIXING ZONE EXPERT SYSTEM 

                Subsystem CORMIX3: Buoyant Surface Discharges 

                             CORMIX Version 12.0GTS                   

                     HYDRO3 Version 12.0.1.0 August 2021      

---------------------------------------------------------------------------------              

---------------------------------------------------------------------------------              

CASE DESCRIPTION 

 Site name/label:   OxyChem_PondCreek                                       

 Design case:       MZ Length                                               

 FILE NAME:         \\m...ling\Modeling Files\oxychem_iwc-toxicity_2025.prd 

 Time stamp:        08/14/2025--13:03:47     

  

ENVIRONMENT PARAMETERS (metric units) 

 Bounded section 

 BS    =    579.12  AS    =   4059.86  QA    =    167.52  ICHREG= 2 

 HA    =      7.01  HD    =      4.91 

 UA    =      0.041 F     =      0.042 USTAR =0.2990E-02 

 UW    =      2.000 UWSTAR=0.2198E-02 

 Uniform density environment 

 STRCND=  U         RHOAM =  996.2338 

  

DISCHARGE PARAMETERS (metric units) 

 BANK  =  LEFT      DISTB =     60.96  Configuration: protruding_discharge 

 SIGMA =     90.00  HDO   =      0.76  SLOPE =   20.00 deg. 

 Rectangular channel geometry: 

 B0    =      7.620 H0    =      0.762 A0    =0.5806E+01  AR    =      0.100 

 U0    =      0.059 Q0    =      0.343       =0.3426E+00 

 RHO0  =  994.9548  DRHO0 =0.1279E+01  GP0   =0.1259E-01 

 C0    =0.1000E+03  CUNITS=  %                              

 IPOLL =  1         KS    =0.0000E+00  KD    =0.0000E+00 

  

FLUX VARIABLES (metric units) 

 Q0    =0.3426E+00  M0    =0.2022E-01  J0    =0.4314E-02 

 Associated length scales (meters) 

 LQ    =      2.41  LM    =      0.82  Lm    =      3.45  Lb    =     61.41 

  

NON-DIMENSIONAL PARAMETERS 

 FR0   =      0.34  FRCH  =      0.60  R     =      1.43 

  

FLOW CLASSIFICATION 

 333333333333333333333333333333333333333333333333 

 3  Flow class (CORMIX3)      =    PL1          3 

 3  Applicable layer depth HS =     4.91        3 

 3  Limiting Dilution S=QA/Q0 + 1=   489.91     3 

 333333333333333333333333333333333333333333333333 

  

MIXING ZONE / TOXIC DILUTION / REGION OF INTEREST PARAMETERS 

 C0    =0.1000E+03  CUNITS=  %                              

 NTOX  =  0 

 NSTD  =  0 

 REGMZ =  1 

 REGSPC=  4         XREG  =   1447.80  WREG  =      0.00  AREG  =      0.00 

 XINT  =   6000.00  XMAX  =   6000.00 

  

X-Y-Z COORDINATE SYSTEM: 

    ORIGIN is located at the WATER SURFACE and at center of discharge 

      channel/outlet:     60.96 m  from the LEFT  bank/shore. 

    X-axis points downstream 

    Y-axis points to left as seen by an observer looking downstream 

    Z-axis points vertically upward (in CORMIX3, all values Z = 0.00) 

NSTEP =  50 display intervals per module 

---------------------------------------------------------------------------------              

---------------------------------------------------------------------------------              

BEGIN MOD301: DISCHARGE MODULE                                                 

  

 Efflux conditions: 

       X        Y       Z        S       C       BV       BH       UC        TT 

      0.00     0.00    0.00     1.0 0.100E+03   0.76     3.81    0.059  .00000E+00 

  

END OF MOD301: DISCHARGE MODULE                                                

---------------------------------------------------------------------------------              

---------------------------------------------------------------------------------              

BEGIN MOD302: ZONE OF FLOW ESTABLISHMENT                                       

  

  Control volume inflow: 

       X        Y       Z        S       C       BV       BH       UC        TT 

      0.00     0.00    0.00     1.0 0.100E+03   0.76     3.81    0.059  .00000E+00 

 

 VERTICAL MIXING occurs in the initial zone of flow establishment. 

  

 Profile definitions: 

   BV = Gaussian 1/e (37%) vertical thickness 

   BH = Gaussian 1/e (37%) horizontal half-width, normal to trajectory 

   S  = hydrodynamic centerline dilution 

   C  = centerline concentration (includes reaction efects, if any) 

   Uc = Local centerline excess velocity (above ambient) 

   TT = Cumulative travel time 

  



  Control volume outflow:                                  SIGMAE=    298.92 

       X        Y       Z        S       C       BV       BH       UC        TT 

      0.12    -0.40    0.00     1.0 0.100E+03   0.91     3.25    0.059  .70947E+01 

 Cumulative travel time =           7.0947 sec  (    0.00 hrs) 

  

END OF MOD302: ZONE OF FLOW ESTABLISHMENT                                      

---------------------------------------------------------------------------------              

---------------------------------------------------------------------------------              

BEGIN MOD331: UPSTREAM INTRUDING PLUME                                         

  

  Control volume inflow: 

       X        Y       Z        S       C       BV       BH        TT 

      0.12    -0.40    0.00     1.0 0.100E+03   0.91     3.25 .70947E+01 

 

 UPSTREAM INTRUSION PROPERTIES: 

        Upstream intrusion length               =      27.70 m 

        X-position of upstream stagnation point =     -27.70 m 

        Thickness in intrusion region           =       0.23 m 

        Half-width at downstream end            =      60.30 m 

        Thickness at downstream end             =       0.23 m 

  

 Profile definitions: 

   BV = top-hat thickness,measured vertically 

   BH = top-hat half-width, measured horizontally from bank/shoreline 

   S  = hydrodynamic average (bulk) dilution 

   C  = average (bulk) concentration (includes reaction effects, if any) 

   TT = Cumulative travel time 

  

       X        Y       Z        S       C       BV       BH        TT 

    -27.70     0.00    0.00  9999.9 0.000E+00   0.00     0.00 .70947E+01 

    -26.03     0.00    0.00     3.3 0.306E+02   0.07     8.53 .70947E+01 

    -17.89     0.00    0.00     1.4 0.725E+02   0.16    20.71 .70947E+01 

     -9.75     0.00    0.00     1.1 0.921E+02   0.21    28.02 .70947E+01 

     -1.61     0.00    0.00     1.0 0.998E+02   0.23    33.79 .70947E+01 

      6.54     0.00    0.00     1.0 0.968E+02   0.23    38.70 .16268E+03 

     14.68     0.00    0.00     1.2 0.866E+02   0.23    43.06 .36002E+03 

     22.82     0.00    0.00     1.3 0.761E+02   0.23    47.02 .55737E+03 

     30.96     0.00    0.00     1.5 0.687E+02   0.23    50.66 .75471E+03 

     39.11     0.00    0.00     1.6 0.644E+02   0.23    54.07 .95205E+03 

     47.25     0.00    0.00     1.6 0.623E+02   0.23    57.27 .11494E+04 

     55.39     0.00    0.00     1.6 0.610E+02   0.23    60.30 .13467E+04 

 Cumulative travel time =        1346.7346 sec  (    0.37 hrs) 

  

END OF MOD331: UPSTREAM INTRUDING PLUME                                        

---------------------------------------------------------------------------------              

---------------------------------------------------------------------------------               

** End of NEAR-FIELD REGION (NFR) ** 

---------------------------------------------------------------------------------               

---------------------------------------------------------------------------------              

BEGIN MOD341: BUOYANT AMBIENT SPREADING                                        

  

 Profile definitions: 

   BV = top-hat thickness,measured vertically 

   BH = top-hat half-width, measured horizontally from bank/shoreline 

   S  = hydrodynamic average (bulk) dilution 

   C  = average (bulk) concentration (includes reaction effects, if any) 

   TT = Cumulative travel time 

  

 Plume Stage 2 (bank attached): 

       X        Y       Z        S       C       BV       BH        TT 

     55.39    60.96    0.00     1.6 0.610E+02   7.01     1.94 .13467E+04 

     95.23    60.96    0.00     3.7 0.272E+02   0.64    47.66 .23102E+04 

    135.06    60.96    0.00     4.2 0.241E+02   0.46    74.80 .32737E+04 

    174.90    60.96    0.00     4.5 0.221E+02   0.39    97.07 .42372E+04 

    214.74    60.96    0.00     4.9 0.206E+02   0.35   116.54 .52007E+04 

    254.57    60.96    0.00     5.2 0.192E+02   0.32   134.11 .61641E+04 

    294.41    60.96    0.00     5.6 0.180E+02   0.31   150.28 .71276E+04 

    334.24    60.96    0.00     5.9 0.168E+02   0.30   165.36 .80911E+04 

    374.08    60.96    0.00     6.4 0.157E+02   0.29   179.58 .90546E+04 

    413.92    60.96    0.00     6.8 0.147E+02   0.29   193.09 .10018E+05 

    453.75    60.96    0.00     7.3 0.136E+02   0.29   206.01 .10982E+05 

    493.59    60.96    0.00     7.9 0.127E+02   0.30   218.44 .11945E+05 

    533.43    60.96    0.00     8.5 0.118E+02   0.31   230.45 .12908E+05 

    573.26    60.96    0.00     9.1 0.109E+02   0.31   242.10 .13872E+05 

    613.10    60.96    0.00     9.8 0.102E+02   0.32   253.44 .14835E+05 

    652.93    60.96    0.00    10.6 0.943E+01   0.33   264.50 .15799E+05 

    692.77    60.96    0.00    11.4 0.875E+01   0.34   275.32 .16762E+05 

    732.61    60.96    0.00    12.3 0.813E+01   0.36   285.93 .17726E+05 

    772.44    60.96    0.00    13.2 0.756E+01   0.37   296.34 .18689E+05 

    812.28    60.96    0.00    14.2 0.703E+01   0.38   306.58 .19653E+05 

    852.11    60.96    0.00    15.3 0.654E+01   0.40   316.66 .20616E+05 

    891.95    60.96    0.00    16.4 0.609E+01   0.42   326.59 .21580E+05 

    931.79    60.96    0.00    17.6 0.568E+01   0.43   336.40 .22543E+05 

    971.62    60.96    0.00    18.9 0.530E+01   0.45   346.08 .23507E+05 

   1011.46    60.96    0.00    20.2 0.495E+01   0.47   355.65 .24470E+05 

   1051.29    60.96    0.00    21.6 0.463E+01   0.49   365.11 .25434E+05 

   1091.13    60.96    0.00    23.0 0.434E+01   0.51   374.48 .26397E+05 

   1130.97    60.96    0.00    24.6 0.407E+01   0.53   383.75 .27361E+05 

   1170.80    60.96    0.00    26.2 0.382E+01   0.55   392.93 .28324E+05 

   1210.64    60.96    0.00    27.9 0.359E+01   0.57   402.04 .29288E+05 



   1250.47    60.96    0.00    29.6 0.337E+01   0.60   411.06 .30251E+05 

   1290.31    60.96    0.00    31.5 0.318E+01   0.62   420.01 .31215E+05 

   1330.15    60.96    0.00    33.4 0.300E+01   0.64   428.89 .32178E+05 

   1369.98    60.96    0.00    35.4 0.283E+01   0.67   437.70 .33142E+05 

   1409.82    60.96    0.00    37.4 0.267E+01   0.69   446.45 .34105E+05 

 ** REGULATORY MIXING ZONE BOUNDARY ** 

 In this prediction interval the plume TRAJECTORY distance meets or exceeds 

 the regulatory value =  1447.80 m. 

 This is the extent of the REGULATORY MIXING ZONE. 

   1449.66    60.96    0.00    39.6 0.253E+01   0.72   455.13 .35068E+05 

   1489.49    60.96    0.00    41.8 0.239E+01   0.75   463.75 .36032E+05 

   1529.33    60.96    0.00    44.1 0.227E+01   0.77   472.32 .36995E+05 

   1569.16    60.96    0.00    46.5 0.215E+01   0.80   480.83 .37959E+05 

   1609.00    60.96    0.00    49.0 0.204E+01   0.83   489.28 .38922E+05 

   1648.84    60.96    0.00    51.6 0.194E+01   0.86   497.69 .39886E+05 

   1688.67    60.96    0.00    54.2 0.184E+01   0.89   506.04 .40849E+05 

   1728.51    60.96    0.00    56.9 0.176E+01   0.92   514.34 .41813E+05 

   1768.34    60.96    0.00    59.8 0.167E+01   0.95   522.60 .42776E+05 

   1808.18    60.96    0.00    62.7 0.160E+01   0.98   530.80 .43740E+05 

   1848.02    60.96    0.00    65.7 0.152E+01   1.01   538.97 .44703E+05 

   1887.85    60.96    0.00    68.8 0.145E+01   1.04   547.09 .45667E+05 

   1927.69    60.96    0.00    72.0 0.139E+01   1.07   555.16 .46630E+05 

   1967.52    60.96    0.00    75.3 0.133E+01   1.11   563.20 .47594E+05 

   2007.36    60.96    0.00    78.6 0.127E+01   1.14   571.19 .48557E+05 

   2047.20    60.96    0.00    82.1 0.122E+01   1.17   579.12 .49521E+05 

 Cumulative travel time =       49520.6953 sec  (   13.76 hrs) 

 Plume is LATERALLY FULLY MIXED at the end of the buoyant spreading regime. 

  

END OF MOD341: BUOYANT AMBIENT SPREADING                                       

---------------------------------------------------------------------------------              

---------------------------------------------------------------------------------              

BEGIN MOD361: PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT                        

  

  Vertical diffusivity (initial value)   = 0.469E-02 m^2/s 

  Horizontal diffusivity (initial value) = 0.117E-01 m^2/s 

  

 Profile definitions: 

   BV = Gaussian s.d.*sqrt(pi/2) (46%) thickness, measured vertically 

      = or equal to water depth, if fully mixed 

   BH = Gaussian s.d.*sqrt(pi/2) (46%) half-width, 

        measured horizontally in Y-direction 

   S  = hydrodynamic centerline dilution 

   C  = centerline concentration (includes reaction efects, if any) 

   TT = Cumulative travel time 

  

 Plume Stage 2 (bank attached): 

       X        Y       Z        S       C       BV       BH        TT 

   2047.20    60.96    0.00    82.1 0.122E+01   1.17   579.12 .49521E+05 

   2126.25    60.96    0.00    82.3 0.122E+01   1.18   579.12 .51433E+05 

   2205.31    60.96    0.00    82.4 0.121E+01   1.18   579.12 .53345E+05 

   2284.36    60.96    0.00    82.6 0.121E+01   1.18   579.12 .55257E+05 

   2363.42    60.96    0.00    82.7 0.121E+01   1.18   579.12 .57169E+05 

   2442.48    60.96    0.00    82.9 0.121E+01   1.19   579.12 .59081E+05 

   2521.53    60.96    0.00    83.1 0.120E+01   1.19   579.12 .60993E+05 

   2600.59    60.96    0.00    83.2 0.120E+01   1.19   579.12 .62905E+05 

   2679.65    60.96    0.00    83.4 0.120E+01   1.19   579.12 .64817E+05 

   2758.70    60.96    0.00    83.5 0.120E+01   1.20   579.12 .66729E+05 

   2837.76    60.96    0.00    83.7 0.119E+01   1.20   579.12 .68641E+05 

   2916.81    60.96    0.00    83.9 0.119E+01   1.20   579.12 .70553E+05 

   2995.87    60.96    0.00    84.0 0.119E+01   1.20   579.12 .72465E+05 

   3074.93    60.96    0.00    84.2 0.119E+01   1.20   579.12 .74377E+05 

   3153.98    60.96    0.00    84.3 0.119E+01   1.21   579.12 .76290E+05 

   3233.04    60.96    0.00    84.5 0.118E+01   1.21   579.12 .78202E+05 

   3312.09    60.96    0.00    84.7 0.118E+01   1.21   579.12 .80114E+05 

   3391.15    60.96    0.00    84.8 0.118E+01   1.21   579.12 .82026E+05 

   3470.21    60.96    0.00    85.0 0.118E+01   1.22   579.12 .83938E+05 

   3549.26    60.96    0.00    85.2 0.117E+01   1.22   579.12 .85850E+05 

   3628.32    60.96    0.00    85.3 0.117E+01   1.22   579.12 .87762E+05 

   3707.38    60.96    0.00    85.5 0.117E+01   1.22   579.12 .89674E+05 

   3786.43    60.96    0.00    85.7 0.117E+01   1.23   579.12 .91586E+05 

   3865.49    60.96    0.00    85.9 0.116E+01   1.23   579.12 .93498E+05 

   3944.54    60.96    0.00    86.0 0.116E+01   1.23   579.12 .95410E+05 

   4023.60    60.96    0.00    86.2 0.116E+01   1.23   579.12 .97322E+05 

   4102.66    60.96    0.00    86.4 0.116E+01   1.24   579.12 .99234E+05 

   4181.71    60.96    0.00    86.5 0.116E+01   1.24   579.12 .10115E+06 

   4260.77    60.96    0.00    86.7 0.115E+01   1.24   579.12 .10306E+06 

   4339.82    60.96    0.00    86.9 0.115E+01   1.24   579.12 .10497E+06 

   4418.88    60.96    0.00    87.1 0.115E+01   1.25   579.12 .10688E+06 

   4497.94    60.96    0.00    87.2 0.115E+01   1.25   579.12 .10879E+06 

   4576.99    60.96    0.00    87.4 0.114E+01   1.25   579.12 .11071E+06 

   4656.05    60.96    0.00    87.6 0.114E+01   1.25   579.12 .11262E+06 

   4735.10    60.96    0.00    87.8 0.114E+01   1.26   579.12 .11453E+06 

   4814.16    60.96    0.00    88.0 0.114E+01   1.26   579.12 .11644E+06 

   4893.22    60.96    0.00    88.1 0.113E+01   1.26   579.12 .11835E+06 

   4972.27    60.96    0.00    88.3 0.113E+01   1.26   579.12 .12027E+06 

   5051.33    60.96    0.00    88.5 0.113E+01   1.27   579.12 .12218E+06 

   5130.39    60.96    0.00    88.7 0.113E+01   1.27   579.12 .12409E+06 

   5209.44    60.96    0.00    88.9 0.113E+01   1.27   579.12 .12600E+06 

   5288.50    60.96    0.00    89.0 0.112E+01   1.27   579.12 .12792E+06 

   5367.55    60.96    0.00    89.2 0.112E+01   1.28   579.12 .12983E+06 



   5446.61    60.96    0.00    89.4 0.112E+01   1.28   579.12 .13174E+06 

   5525.67    60.96    0.00    89.6 0.112E+01   1.28   579.12 .13365E+06 

   5604.72    60.96    0.00    89.8 0.111E+01   1.28   579.12 .13556E+06 

   5683.78    60.96    0.00    90.0 0.111E+01   1.29   579.12 .13748E+06 

   5762.83    60.96    0.00    90.2 0.111E+01   1.29   579.12 .13939E+06 

   5841.89    60.96    0.00    90.3 0.111E+01   1.29   579.12 .14130E+06 

   5920.95    60.96    0.00    90.5 0.110E+01   1.30   579.12 .14321E+06 

   6000.00    60.96    0.00    90.7 0.110E+01   1.30   579.12 .14512E+06 

 Cumulative travel time =      145123.5312 sec  (   40.31 hrs) 

  

 Simulation limit based on maximum specified distance =   6000.00 m. 

   This is the REGION OF INTEREST limitation. 

  

END OF MOD361: PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT                       

---------------------------------------------------------------------------------              

---------------------------------------------------------------------------------              

CORMIX3: Buoyant Surface Discharges                    End of Prediction File 
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CORMIX SESSION REPORT: 

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

                      CORMIX MIXING ZONE EXPERT SYSTEM 

                          CORMIX Version 12.0GTS 

                       HYDRO3:Version-12.0.1.0  August,2021 

SITE NAME/LABEL:                OxyChem PondCreek 

  DESIGN CASE:                  MZ Area 

  FILE NAME:                    \\montgomery\Proj\OccidentalChemicalCo\D3619800 Muscle Shoals\2025 CORMIX Modeling\Modeling 

Files\oxychem iwc-toxicity 2025.prd 

  Using subsystem CORMIX3:     Buoyant Surface Discharges 

  Start of session:             08/14/2025--13:07:26 

***************************************************************************** 

SUMMARY OF INPUT DATA: 

----------------------------------------------------------------------------- 

AMBIENT PARAMETERS: 

  Cross-section                          = bounded 

  Width                           BS     = 579.12 m 

  Channel regularity              ICHREG = 2 

  Ambient flowrate                QA     = 167.52 m^3/s 

  Average depth                   HA     = 7.01 m 

  Depth at discharge              HD     = 4.91 m 

  Ambient velocity                UA     = 0.0413 m/s 

  Darcy-Weisbach friction factor  F      = 0.0420 

    Calculated from Manning's n          = 0.032 

  Wind velocity                   UW     = 2 m/s 

  Stratification Type             STRCND = U 

  Surface temperature                    = 28 degC 

  Bottom temperature                     = 28 degC 

  Calculated FRESH-WATER DENSITY values: 

  Surface density                 RHOAS  = 996.2338 kg/m^3 

  Bottom density                  RHOAB  = 996.2338 kg/m^3 

----------------------------------------------------------------------------- 

DISCHARGE PARAMETERS:             Surface Discharge 

  Discharge located on                   = left bank/shoreline 

  Discharge configuration                = protruding discharge 

  Distance from bank to outlet    DISTB  = 60.96 m 

  Discharge angle                 SIGMA  = 90 deg 

  Depth near discharge outlet     HD0    = 0.76 m 

  Bottom slope at discharge       SLOPE  = 20 deg 

  Rectangular discharge: 

    Discharge cross-section area  A0     = 5.80644 m^2 

    Discharge channel width       B0     = 7.62 m 

    Discharge channel depth       H0     = 0.762 m 

    Discharge aspect ratio        AR     = 0.1 

  Discharge flowrate              Q0     = 0.342634 m^3/s 

  Discharge velocity              U0     = 0.06 m/s 

  Discharge temperature (freshwater)     = 32.22 degC 

  Corresponding density           RHO0   = 994.9548 kg/m^3 

  Density difference              DRHO   = 1.2790 kg/m^3 

  Buoyant acceleration            GP0    = 0.0126 m/s^2 

  Discharge concentration         C0     = 100 % 

  Surface heat exchange coeff.    KS     = 0 m/s 

  Coefficient of decay            KD     = 0 /s 

----------------------------------------------------------------------------- 

DISCHARGE/ENVIRONMENT LENGTH SCALES: 

  LQ  = 2.41 m         Lm  = 3.45 m         Lbb = 61.41 m 

  LM  = 0.82 m 

----------------------------------------------------------------------------- 

NON-DIMENSIONAL PARAMETERS: 

  Densimetric Froude number       FR0    = 0.34 (based on LQ) 

  Channel densimetric Froude no.  FRCH   = 0.60 (based on H0) 

  Velocity ratio                  R      = 1.43 

----------------------------------------------------------------------------- 

MIXING ZONE / TOXIC DILUTION ZONE / AREA OF INTEREST PARAMETERS: 

  Toxic discharge                        = no 

  Water quality standard specified       = no 

  Regulatory mixing zone                 = yes 

  Regulatory mixing zone specification   = area 

  Regulatory mixing zone value           = 1014.97 m (m^2 if area) 

  Region of interest                     = 6000 m 

***************************************************************************** 

HYDRODYNAMIC CLASSIFICATION: 

  *------------------------* 

  | FLOW CLASS   = PL1 | 

  *------------------------* 

 

  Limiting Dilution S = (QA/Q0)+ 1.0 = 489.9 

 

***************************************************************************** 

MIXING ZONE EVALUATION (hydrodynamic and regulatory summary): 

 

----------------------------------------------------------------------------- 

X-Y-Z Coordinate system: 

Origin is located at WATER SURFACE and at centerline of discharge channel: 

    60.96 m from the left bank/shore. 

  Number of display steps NSTEP = 50 per module. 

----------------------------------------------------------------------------- 

NEAR-FIELD REGION (NFR) CONDITIONS : 

Note: The NFR is the zone of strong initial mixing.  It has no regulatory 

  implication.  However, this information may be useful for the discharge 



  designer because the mixing in the NFR is usually sensitive to the 

  discharge design conditions. 

  Pollutant concentration at NFR edge  c = 61.005900 % 

  Dilution at edge of NFR              s = 1.6 

  NFR Location:                        x = 55.39 m 

    (centerline coordinates)           y = 0 m 

                                       z = 0 m 

  NFR plume dimensions:  half-width (bh) = 60.30 m 

                          thickness (bv) = 0.23 m 

  Cumulative travel time:       1346.7344 sec. 

----------------------------------------------------------------------------- 

Buoyancy assessment: 

  The effluent density is less than the surrounding ambient water 

  density at the discharge level. 

  Therefore, the effluent is POSITIVELY BUOYANT and will tend to rise towards 

  the surface.  

----------------------------------------------------------------------------- 

FAR-FIELD MIXING SUMMARY: 

  Plume becomes vertically fully mixed WITHIN NEAR-FIELD at 0 m 

  downstream, but RE-STRATIFIES LATER and is not mixed in the far-field. 

  Plume becomes laterally fully mixed at 2047.20 m 

  downstream. 

----------------------------------------------------------------------------- 

PLUME BANK CONTACT SUMMARY: 

  Plume in bounded section contacts nearest bank at -27.70 m downstream. 

  Plume contacts second bank at 2047.20 m downstream. 

************************ TOXIC DILUTION ZONE SUMMARY ************************ 

No TDZ was specified for this simulation. 

********************** REGULATORY MIXING ZONE SUMMARY *********************** 

An RMZ was specified but its boundary was not encountered within the 

  predicted plume region. 

In a subsequent analysis, use an ROI that extends further downstream. 

********************* FINAL DESIGN ADVICE AND COMMENTS ********************** 

REMINDER:  The user must take note that HYDRODYNAMIC MODELING by any known 

  technique is NOT AN EXACT SCIENCE. 

Extensive comparison with field and laboratory data has shown that the 

  CORMIX predictions on dilutions and concentrations (with associated 

  plume geometries) are reliable for the majority of cases and are accurate 

  to within about +-50% (standard deviation). 

As a further safeguard, CORMIX will not give predictions whenever it judges 

  the design configuration as highly complex and uncertain for prediction.



CORMIX3 PREDICTION FILE: 

33333333333333333333333333333333333333333333333333333333333333333333333333333333 

                       CORMIX MIXING ZONE EXPERT SYSTEM 

                Subsystem CORMIX3: Buoyant Surface Discharges 

                             CORMIX Version 12.0GTS                   

                     HYDRO3 Version 12.0.1.0 August 2021      

---------------------------------------------------------------------------------              

---------------------------------------------------------------------------------              

CASE DESCRIPTION 

 Site name/label:   OxyChem_PondCreek                                       

 Design case:       MZ Area                                                 

 FILE NAME:         \\m...ling\Modeling Files\oxychem_iwc-toxicity_2025.prd 

 Time stamp:        08/14/2025--13:07:26     

  

ENVIRONMENT PARAMETERS (metric units) 

 Bounded section 

 BS    =    579.12  AS    =   4059.86  QA    =    167.52  ICHREG= 2 

 HA    =      7.01  HD    =      4.91 

 UA    =      0.041 F     =      0.042 USTAR =0.2990E-02 

 UW    =      2.000 UWSTAR=0.2198E-02 

 Uniform density environment 

 STRCND=  U         RHOAM =  996.2338 

  

DISCHARGE PARAMETERS (metric units) 

 BANK  =  LEFT      DISTB =     60.96  Configuration: protruding_discharge 

 SIGMA =     90.00  HDO   =      0.76  SLOPE =   20.00 deg. 

 Rectangular channel geometry: 

 B0    =      7.620 H0    =      0.762 A0    =0.5806E+01  AR    =      0.100 

 U0    =      0.059 Q0    =      0.343       =0.3426E+00 

 RHO0  =  994.9548  DRHO0 =0.1279E+01  GP0   =0.1259E-01 

 C0    =0.1000E+03  CUNITS=  %                              

 IPOLL =  1         KS    =0.0000E+00  KD    =0.0000E+00 

  

FLUX VARIABLES (metric units) 

 Q0    =0.3426E+00  M0    =0.2022E-01  J0    =0.4314E-02 

 Associated length scales (meters) 

 LQ    =      2.41  LM    =      0.82  Lm    =      3.45  Lb    =     61.41 

  

NON-DIMENSIONAL PARAMETERS 

 FR0   =      0.34  FRCH  =      0.60  R     =      1.43 

  

FLOW CLASSIFICATION 

 333333333333333333333333333333333333333333333333 

 3  Flow class (CORMIX3)      =    PL1          3 

 3  Applicable layer depth HS =     4.91        3 

 3  Limiting Dilution S=QA/Q0 + 1=   489.91     3 

 333333333333333333333333333333333333333333333333 

  

MIXING ZONE / TOXIC DILUTION / REGION OF INTEREST PARAMETERS 

 C0    =0.1000E+03  CUNITS=  %                              

 NTOX  =  0 

 NSTD  =  0 

 REGMZ =  1 

 REGSPC=  3         XREG  =      0.00  WREG  =      0.00  AREG  =   1014.97 

 XINT  =   6000.00  XMAX  =   6000.00 

  

X-Y-Z COORDINATE SYSTEM: 

    ORIGIN is located at the WATER SURFACE and at center of discharge 

      channel/outlet:     60.96 m  from the LEFT  bank/shore. 

    X-axis points downstream 

    Y-axis points to left as seen by an observer looking downstream 

    Z-axis points vertically upward (in CORMIX3, all values Z = 0.00) 

NSTEP =  50 display intervals per module 

---------------------------------------------------------------------------------              

---------------------------------------------------------------------------------              

BEGIN MOD301: DISCHARGE MODULE                                                 

  

 Efflux conditions: 

       X        Y       Z        S       C       BV       BH       UC        TT 

      0.00     0.00    0.00     1.0 0.100E+03   0.76     3.81    0.059  .00000E+00 

  

END OF MOD301: DISCHARGE MODULE                                                

---------------------------------------------------------------------------------              

---------------------------------------------------------------------------------              

BEGIN MOD302: ZONE OF FLOW ESTABLISHMENT                                       

  

  Control volume inflow: 

       X        Y       Z        S       C       BV       BH       UC        TT 

      0.00     0.00    0.00     1.0 0.100E+03   0.76     3.81    0.059  .00000E+00 

 

 VERTICAL MIXING occurs in the initial zone of flow establishment. 

  

 Profile definitions: 

   BV = Gaussian 1/e (37%) vertical thickness 

   BH = Gaussian 1/e (37%) horizontal half-width, normal to trajectory 

   S  = hydrodynamic centerline dilution 

   C  = centerline concentration (includes reaction efects, if any) 

   Uc = Local centerline excess velocity (above ambient) 

   TT = Cumulative travel time 

  



  Control volume outflow:                                  SIGMAE=    298.92 

       X        Y       Z        S       C       BV       BH       UC        TT 

      0.12    -0.40    0.00     1.0 0.100E+03   0.91     3.25    0.059  .70947E+01 

 Cumulative travel time =           7.0947 sec  (    0.00 hrs) 

  

END OF MOD302: ZONE OF FLOW ESTABLISHMENT                                      

---------------------------------------------------------------------------------              

---------------------------------------------------------------------------------              

BEGIN MOD331: UPSTREAM INTRUDING PLUME                                         

  

  Control volume inflow: 

       X        Y       Z        S       C       BV       BH        TT 

      0.12    -0.40    0.00     1.0 0.100E+03   0.91     3.25 .70947E+01 

 

 UPSTREAM INTRUSION PROPERTIES: 

        Upstream intrusion length               =      27.70 m 

        X-position of upstream stagnation point =     -27.70 m 

        Thickness in intrusion region           =       0.23 m 

        Half-width at downstream end            =      60.30 m 

        Thickness at downstream end             =       0.23 m 

  

 Profile definitions: 

   BV = top-hat thickness,measured vertically 

   BH = top-hat half-width, measured horizontally from bank/shoreline 

   S  = hydrodynamic average (bulk) dilution 

   C  = average (bulk) concentration (includes reaction effects, if any) 

   TT = Cumulative travel time 

  

       X        Y       Z        S       C       BV       BH        TT 

    -27.70     0.00    0.00  9999.9 0.000E+00   0.00     0.00 .70947E+01 

    -26.03     0.00    0.00     3.3 0.306E+02   0.07     8.53 .70947E+01 

    -17.89     0.00    0.00     1.4 0.725E+02   0.16    20.71 .70947E+01 

     -9.75     0.00    0.00     1.1 0.921E+02   0.21    28.02 .70947E+01 

     -1.61     0.00    0.00     1.0 0.998E+02   0.23    33.79 .70947E+01 

      6.54     0.00    0.00     1.0 0.968E+02   0.23    38.70 .16268E+03 

     14.68     0.00    0.00     1.2 0.866E+02   0.23    43.06 .36002E+03 

     22.82     0.00    0.00     1.3 0.761E+02   0.23    47.02 .55737E+03 

     30.96     0.00    0.00     1.5 0.687E+02   0.23    50.66 .75471E+03 

     39.11     0.00    0.00     1.6 0.644E+02   0.23    54.07 .95205E+03 

     47.25     0.00    0.00     1.6 0.623E+02   0.23    57.27 .11494E+04 

     55.39     0.00    0.00     1.6 0.610E+02   0.23    60.30 .13467E+04 

 Cumulative travel time =        1346.7346 sec  (    0.37 hrs) 

  

END OF MOD331: UPSTREAM INTRUDING PLUME                                        

---------------------------------------------------------------------------------              

---------------------------------------------------------------------------------               

** End of NEAR-FIELD REGION (NFR) ** 

---------------------------------------------------------------------------------               

---------------------------------------------------------------------------------              

BEGIN MOD341: BUOYANT AMBIENT SPREADING                                        

  

 Profile definitions: 

   BV = top-hat thickness,measured vertically 

   BH = top-hat half-width, measured horizontally from bank/shoreline 

   S  = hydrodynamic average (bulk) dilution 

   C  = average (bulk) concentration (includes reaction effects, if any) 

   TT = Cumulative travel time 

  

 Plume Stage 2 (bank attached): 

       X        Y       Z        S       C       BV       BH        TT 

     55.39    60.96    0.00     1.6 0.610E+02   7.01     1.94 .13467E+04 

     95.23    60.96    0.00     3.7 0.272E+02   0.64    47.66 .23102E+04 

    135.06    60.96    0.00     4.2 0.241E+02   0.46    74.80 .32737E+04 

    174.90    60.96    0.00     4.5 0.221E+02   0.39    97.07 .42372E+04 

    214.74    60.96    0.00     4.9 0.206E+02   0.35   116.54 .52007E+04 

    254.57    60.96    0.00     5.2 0.192E+02   0.32   134.11 .61641E+04 

    294.41    60.96    0.00     5.6 0.180E+02   0.31   150.28 .71276E+04 

    334.24    60.96    0.00     5.9 0.168E+02   0.30   165.36 .80911E+04 

    374.08    60.96    0.00     6.4 0.157E+02   0.29   179.58 .90546E+04 

    413.92    60.96    0.00     6.8 0.147E+02   0.29   193.09 .10018E+05 

    453.75    60.96    0.00     7.3 0.136E+02   0.29   206.01 .10982E+05 

    493.59    60.96    0.00     7.9 0.127E+02   0.30   218.44 .11945E+05 

    533.43    60.96    0.00     8.5 0.118E+02   0.31   230.45 .12908E+05 

    573.26    60.96    0.00     9.1 0.109E+02   0.31   242.10 .13872E+05 

    613.10    60.96    0.00     9.8 0.102E+02   0.32   253.44 .14835E+05 

    652.93    60.96    0.00    10.6 0.943E+01   0.33   264.50 .15799E+05 

    692.77    60.96    0.00    11.4 0.875E+01   0.34   275.32 .16762E+05 

    732.61    60.96    0.00    12.3 0.813E+01   0.36   285.93 .17726E+05 

    772.44    60.96    0.00    13.2 0.756E+01   0.37   296.34 .18689E+05 

    812.28    60.96    0.00    14.2 0.703E+01   0.38   306.58 .19653E+05 

    852.11    60.96    0.00    15.3 0.654E+01   0.40   316.66 .20616E+05 

    891.95    60.96    0.00    16.4 0.609E+01   0.42   326.59 .21580E+05 

    931.79    60.96    0.00    17.6 0.568E+01   0.43   336.40 .22543E+05 

    971.62    60.96    0.00    18.9 0.530E+01   0.45   346.08 .23507E+05 

   1011.46    60.96    0.00    20.2 0.495E+01   0.47   355.65 .24470E+05 

   1051.29    60.96    0.00    21.6 0.463E+01   0.49   365.11 .25434E+05 

   1091.13    60.96    0.00    23.0 0.434E+01   0.51   374.48 .26397E+05 

   1130.97    60.96    0.00    24.6 0.407E+01   0.53   383.75 .27361E+05 

   1170.80    60.96    0.00    26.2 0.382E+01   0.55   392.93 .28324E+05 

   1210.64    60.96    0.00    27.9 0.359E+01   0.57   402.04 .29288E+05 



   1250.47    60.96    0.00    29.6 0.337E+01   0.60   411.06 .30251E+05 

   1290.31    60.96    0.00    31.5 0.318E+01   0.62   420.01 .31215E+05 

   1330.15    60.96    0.00    33.4 0.300E+01   0.64   428.89 .32178E+05 

   1369.98    60.96    0.00    35.4 0.283E+01   0.67   437.70 .33142E+05 

   1409.82    60.96    0.00    37.4 0.267E+01   0.69   446.45 .34105E+05 

   1449.66    60.96    0.00    39.6 0.253E+01   0.72   455.13 .35068E+05 

   1489.49    60.96    0.00    41.8 0.239E+01   0.75   463.75 .36032E+05 

   1529.33    60.96    0.00    44.1 0.227E+01   0.77   472.32 .36995E+05 

   1569.16    60.96    0.00    46.5 0.215E+01   0.80   480.83 .37959E+05 

   1609.00    60.96    0.00    49.0 0.204E+01   0.83   489.28 .38922E+05 

   1648.84    60.96    0.00    51.6 0.194E+01   0.86   497.69 .39886E+05 

   1688.67    60.96    0.00    54.2 0.184E+01   0.89   506.04 .40849E+05 

   1728.51    60.96    0.00    56.9 0.176E+01   0.92   514.34 .41813E+05 

   1768.34    60.96    0.00    59.8 0.167E+01   0.95   522.60 .42776E+05 

   1808.18    60.96    0.00    62.7 0.160E+01   0.98   530.80 .43740E+05 

   1848.02    60.96    0.00    65.7 0.152E+01   1.01   538.97 .44703E+05 

   1887.85    60.96    0.00    68.8 0.145E+01   1.04   547.09 .45667E+05 

   1927.69    60.96    0.00    72.0 0.139E+01   1.07   555.16 .46630E+05 

   1967.52    60.96    0.00    75.3 0.133E+01   1.11   563.20 .47594E+05 

   2007.36    60.96    0.00    78.6 0.127E+01   1.14   571.19 .48557E+05 

   2047.20    60.96    0.00    82.1 0.122E+01   1.17   579.12 .49521E+05 

 Cumulative travel time =       49520.6953 sec  (   13.76 hrs) 

 Plume is LATERALLY FULLY MIXED at the end of the buoyant spreading regime. 

  

END OF MOD341: BUOYANT AMBIENT SPREADING                                       

---------------------------------------------------------------------------------              

---------------------------------------------------------------------------------              

BEGIN MOD361: PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT                        

  

  Vertical diffusivity (initial value)   = 0.469E-02 m^2/s 

  Horizontal diffusivity (initial value) = 0.117E-01 m^2/s 

  

 Profile definitions: 

   BV = Gaussian s.d.*sqrt(pi/2) (46%) thickness, measured vertically 

      = or equal to water depth, if fully mixed 

   BH = Gaussian s.d.*sqrt(pi/2) (46%) half-width, 

        measured horizontally in Y-direction 

   S  = hydrodynamic centerline dilution 

   C  = centerline concentration (includes reaction efects, if any) 

   TT = Cumulative travel time 

  

 Plume Stage 2 (bank attached): 

       X        Y       Z        S       C       BV       BH        TT 

   2047.20    60.96    0.00    82.1 0.122E+01   1.17   579.12 .49521E+05 

   2126.25    60.96    0.00    82.3 0.122E+01   1.18   579.12 .51433E+05 

   2205.31    60.96    0.00    82.4 0.121E+01   1.18   579.12 .53345E+05 

   2284.36    60.96    0.00    82.6 0.121E+01   1.18   579.12 .55257E+05 

   2363.42    60.96    0.00    82.7 0.121E+01   1.18   579.12 .57169E+05 

   2442.48    60.96    0.00    82.9 0.121E+01   1.19   579.12 .59081E+05 

   2521.53    60.96    0.00    83.1 0.120E+01   1.19   579.12 .60993E+05 

   2600.59    60.96    0.00    83.2 0.120E+01   1.19   579.12 .62905E+05 

   2679.65    60.96    0.00    83.4 0.120E+01   1.19   579.12 .64817E+05 

   2758.70    60.96    0.00    83.5 0.120E+01   1.20   579.12 .66729E+05 

   2837.76    60.96    0.00    83.7 0.119E+01   1.20   579.12 .68641E+05 

   2916.81    60.96    0.00    83.9 0.119E+01   1.20   579.12 .70553E+05 

   2995.87    60.96    0.00    84.0 0.119E+01   1.20   579.12 .72465E+05 

   3074.93    60.96    0.00    84.2 0.119E+01   1.20   579.12 .74377E+05 

   3153.98    60.96    0.00    84.3 0.119E+01   1.21   579.12 .76290E+05 

   3233.04    60.96    0.00    84.5 0.118E+01   1.21   579.12 .78202E+05 

   3312.09    60.96    0.00    84.7 0.118E+01   1.21   579.12 .80114E+05 

   3391.15    60.96    0.00    84.8 0.118E+01   1.21   579.12 .82026E+05 

   3470.21    60.96    0.00    85.0 0.118E+01   1.22   579.12 .83938E+05 

   3549.26    60.96    0.00    85.2 0.117E+01   1.22   579.12 .85850E+05 

   3628.32    60.96    0.00    85.3 0.117E+01   1.22   579.12 .87762E+05 

   3707.38    60.96    0.00    85.5 0.117E+01   1.22   579.12 .89674E+05 

   3786.43    60.96    0.00    85.7 0.117E+01   1.23   579.12 .91586E+05 

   3865.49    60.96    0.00    85.9 0.116E+01   1.23   579.12 .93498E+05 

   3944.54    60.96    0.00    86.0 0.116E+01   1.23   579.12 .95410E+05 

   4023.60    60.96    0.00    86.2 0.116E+01   1.23   579.12 .97322E+05 

   4102.66    60.96    0.00    86.4 0.116E+01   1.24   579.12 .99234E+05 

   4181.71    60.96    0.00    86.5 0.116E+01   1.24   579.12 .10115E+06 

   4260.77    60.96    0.00    86.7 0.115E+01   1.24   579.12 .10306E+06 

   4339.82    60.96    0.00    86.9 0.115E+01   1.24   579.12 .10497E+06 

   4418.88    60.96    0.00    87.1 0.115E+01   1.25   579.12 .10688E+06 

   4497.94    60.96    0.00    87.2 0.115E+01   1.25   579.12 .10879E+06 

   4576.99    60.96    0.00    87.4 0.114E+01   1.25   579.12 .11071E+06 

   4656.05    60.96    0.00    87.6 0.114E+01   1.25   579.12 .11262E+06 

   4735.10    60.96    0.00    87.8 0.114E+01   1.26   579.12 .11453E+06 

   4814.16    60.96    0.00    88.0 0.114E+01   1.26   579.12 .11644E+06 

   4893.22    60.96    0.00    88.1 0.113E+01   1.26   579.12 .11835E+06 

   4972.27    60.96    0.00    88.3 0.113E+01   1.26   579.12 .12027E+06 

   5051.33    60.96    0.00    88.5 0.113E+01   1.27   579.12 .12218E+06 

   5130.39    60.96    0.00    88.7 0.113E+01   1.27   579.12 .12409E+06 

   5209.44    60.96    0.00    88.9 0.113E+01   1.27   579.12 .12600E+06 

   5288.50    60.96    0.00    89.0 0.112E+01   1.27   579.12 .12792E+06 

   5367.55    60.96    0.00    89.2 0.112E+01   1.28   579.12 .12983E+06 

   5446.61    60.96    0.00    89.4 0.112E+01   1.28   579.12 .13174E+06 

   5525.67    60.96    0.00    89.6 0.112E+01   1.28   579.12 .13365E+06 

   5604.72    60.96    0.00    89.8 0.111E+01   1.28   579.12 .13556E+06 

   5683.78    60.96    0.00    90.0 0.111E+01   1.29   579.12 .13748E+06 



   5762.83    60.96    0.00    90.2 0.111E+01   1.29   579.12 .13939E+06 

   5841.89    60.96    0.00    90.3 0.111E+01   1.29   579.12 .14130E+06 

   5920.95    60.96    0.00    90.5 0.110E+01   1.30   579.12 .14321E+06 

   6000.00    60.96    0.00    90.7 0.110E+01   1.30   579.12 .14512E+06 

 Cumulative travel time =      145123.5312 sec  (   40.31 hrs) 

  

 Simulation limit based on maximum specified distance =   6000.00 m. 

   This is the REGION OF INTEREST limitation. 

  

END OF MOD361: PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT                       

---------------------------------------------------------------------------------              

---------------------------------------------------------------------------------              

CORMIX3: Buoyant Surface Discharges                    End of Prediction File 

33333333333333333333333333333333333333333333333333333333333333333333333333333333 
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ALABAMA DEPARTMENT OF ENVIRONMENTAL MANAGEMENT (ADEM)
NPDES INDIVIDUAL PERMIT APPLICATION

SUPPLEMENTARY INFORMATION FOR INDUSTRIAL FACILITIES

Instructions:  This form should be used to submit the required supplementary information for an application for an NPDES individual permit for industrial facilities.
The completed application should be submitted to ADEM in duplicate.  If insufficient space is available to address any item, please continue on an attached sheet of paper.
Please mark “N/A” in the appropriate box when an item is not applicable to the applicant. Please type or print legibly in blue or black ink. Mail the completed
application to:

ADEM-Water Division
Industrial Section
P O Box 301463
Montgomery, AL  36130-1463

PURPOSE OF THIS APPLICATION

Initial Permit Application for New Facility* Initial Permit Application for Existing Facility*
Modification of Existing Permit Reissuance of Existing Permit
Revocation & Reissuance of Existing Permit * An application for participation in the ADEM’s Electronic Environmental (E2) Reporting must be

submitted to allow permittee to electronically submit reports as required.

SECTION A – GENERAL INFORMATION

1. Permittee Name:__________________________________________________________________________________________

2. NPDES Permit Number:  AL________________ (not applicable if initial permit application)

3. SID Permit Number (if applicable):  IU________________

4. NPDES General Permit Number (if applicable):  ALG____________

5. Facility Location (Front Gate): Latitude: _______________________   Longitude: _______________________

6. Responsible Official (as described on the last page of this application):

Name: ________________________________________ Title: _________________________________________________

Zip: _____________________

Address:

City:

Phone Number:

State:

Email Address:

Name: ________________________________________ Title: _________________________________________________

Email Address:

 Corporation  General Partnership  Limited Partnership  Limited Liability Company  Sole Proprietorship

 Other (Please Specify)  __________________________________________________________________________________

Address:

City: County: State: Zip:

b) Parent Corporation of Applicant:

Name:

Address:

City: State: Zip: _____________________

7. Designated Discharge Monitoring Report (DMR) Contact:

Phone Number:

8. Type of Business Entity:

8. Complete this section if the Applicant’s business entity is a Corporation

a) Location of Incorporation:

Occidental Chemical Corporation

0000213

34° 46' 14.33" N -87° 38' 3.09" E

David Mullins Plant Manager

1000 North Wilson Dam Road

Muscle Shoals AL 35661

256-389-2224 david_w._mullins@oxy.com

Bryan Lindsey Health, Environmental, Safety & Security Superintendent

256-389-2219 bryan_lindsey@oxy.com

1633 Broadway

New York New York NY 10019

Occidental Petroleum Corporation

5 Greenway Plaza, Suite 110

Houston TX 77046
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c) Subsidiary Corporation(s) of Applicant:

Name:

Address:

City: State: Zip: _____________________

d) Corporate Officers:

Name:

Address:

City: State: Zip: _____________________

Name:

Address:

City: State: Zip: _____________________

e) Agent designated by the corporation for purposes of service:

Name:

Address:

City: State: Zip: _____________________

Name:

Address:

City: State: Zip: ___________

Name:

Address:

City: State: Zip: ___________

Name:

Address:

City: State: Zip: _____________________

if any, against the Applicant, its parent corporation or subsidiary corporations within the State of Alabama within the past five years
(attach additional sheets if necessary):

Facility Name Permit Number Type of Action Date of Action

9. If the Applicant’s business entity is a Partnership, please list the general partners.

10. If the Applicant’s business entity is a Proprietorship, please enter the proprietor’s information.

11. Identify all Administrative Complaints, Notices of Violation, Directives, Administrative Orders, or Litigation concerning water

Armand Products Company (a joint partnership between Occidental Chemical Corporation and Church & Dwight Co., Inc.)

500 Charles Ewing Boulevard

Ewing NJ 08628

Wade Alleman, President

14555 Dallas Parkway, Suite 400

Dallas TX 75254

CT Corporation System

2 North Jackson Street, Suite 605

Montgomery AL 36104
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SECTION B – BUSINESS ACTIVITY

If your facility conducts or will be conducting any of the processes listed below (regardless of whether they generate wastewater, waste
sludge, or hazardous waste), place a check beside the category of business activity (check all that apply):

Industrial Categories

Aluminum Forming Metal Molding and Casting

Asbestos Manufacturing Metal Products

Battery Manufacturing Nonferrous Metals Forming

Can Making Nonferrous Metals Manufacturing

Canned and Preserved Fruit and Vegetables Oil and Gas Extraction

Canned and Preserved Seafood Organic Chemicals Manufacturing

Cement Manufacturing Paint and Ink Formulating

Centralized Waste Treatment Paving and Roofing Manufacturing

Carbon Black Pesticides Manufacturing

Coal Mining Petroleum Refining

Coil Coating Phosphate Manufacturing

Copper Forming Photographic

Electric and Electronic Components Manufacturing Pharmaceutical

Electroplating Plastic & Synthetic Materials

Explosives Manufacturing Plastics Processing Manufacturing

Feedlots Porcelain Enamel

Ferroalloy Manufacturing Pulp, Paper, and Fiberboard Manufacturing

Fertilizer Manufacturing Rubber

Foundries (Metal Molding and Casting) Soap and Detergent Manufacturing

Glass Manufacturing Steam and Electric

Grain Mills Sugar Processing

Gum and Wood Chemicals Manufacturing Textile Mills

Inorganic Chemicals Timber Products

Iron and Steel Transportation Equipment Cleaning

Leather Tanning and Finishing Waste Combustion

Metal Finishing Other (specify)___________________________________

Meat Products

A facility with processes inclusive in these business areas may be covered by Environmental Protection (EPA) categorical standards.
These facilities are termed “categorical users”.

SECTION C – WASTEWATER DISCHARGE INFORMATION

1. Do you share an outfall with another facility?  Yes  No  (If no, continue to C.2)
For each shared outfall, provide the following:

Applicant s
Outfall No. Name of Other Permittee/Facility NPDES

Permit No.
Where is sample collected

by Applicant?

Potassium Carbonate & Potassium Bicarbonate
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2. Do you have, or plan to have, automatic sampling equipment or continuous wastewater flow metering equipment at this facility?

Current: Flow Metering  Yes  No  N/A
Sampling Equipment  Yes  No  N/A

Planned: Flow Metering  Yes  No  N/A
Sampling Equipment  Yes  No  N/A

If so, please attach a schematic diagram of the sewer system indicating the present or future location of this equipment and describe
the equipment below:

3. Are any process changes or expansions planned during the next three years that could alter wastewater volumes or characteristics?

 Yes  No (If no, continue to C.4)

Briefly describe these changes and their anticipated effects on the wastewater volume and characteristics:

4. List the trade name and chemical composition of all biocides and corrosion inhibitors used:

Trade Name Chemical Composition

For each biocide and/or corrosion inhibitor used, please include the following information:

(1) 96-hour median tolerance limit data for organisms representative of the biota of the waterway into which the discharge will
ultimately reach,

(2) quantities to be used,
(3) frequencies of use,
(4) proposed discharge concentrations, and
(5) EPA registration number, if applicable

SECTION D – WATER SUPPLY

Water Sources (check as many as are applicable):

Private Well Surface Water

Municipal Water Utility (Specify City): Other (Specify): ______________________________

IF MORE THAN ONE WELL OR SURFACE INTAKE, PROVIDE DATA FOR EACH ON AN ATTACHMENT

City: MGD* Well: MGD* Well Depth: Ft. Latitude: Longitude:

Surface Intake Volume: MGD* Intake Elevation in Relation to Bottom: Ft.

Intake Elevation: Ft. Latitude: Longitude:

Name of Surface Water Source:

* MGD – Million Gallons per Day

For outfall DSN001 the facility uses a refrigerated composite sampler and continuously recording pH, temperature, and flow meters.

See ADEM Form 187 Attachment 2

0.053

8.1

Tennessee River - Wilson and Pickwick Reservoirs (see attachment for additional details)
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Cooling Water Intake Structure Information

Complete D.1 and D.2 if your water supply is provided by an outside source and not by an onsite water intake structure? (e.g.,
another industry, municipality, etc…)

1. Does the provider of your source water operate a surface water intake?  Yes  No
(If yes, continue, if no, go to Section E.)

a) Name of Provider: b) Location of Provider:

c) Latitude: Longitude:

2. Is the provider a public water system (defined as a system which provides water to the public for human consumption or which
provides only treated water, not raw water)?  Yes  No  (If yes, go to Section E, if no, continue.)

Only to be completed if you have a cooling water intake structure or the provider of your water supply uses an intake structure
and does not treat the raw water.

3. Is any water withdrawn from the source water used for cooling?  Yes  No

4. Using the average monthly measurements over any 12-month period, approximately what percentage of water withdrawn is
used exclusively for cooling purposes?   ___________%

5. Does the cooling water consist of treated effluent that would otherwise be discharged?  Yes  No
(If yes, go to Section E, if no, complete D.6 – D.17)

6. a. Is the cooling water used in a once-through cooling system?  Yes  No

b. Is the cooling water used in a closed cycle cooling system?  Yes  No

7. When was the intake installed? ____________________________________________________________________________
(Please provide dates for all major construction/installation of intake components including screens)

8. What is the maximum intake volume? _________________
(maximum pumping capacity in gallons per day)

9. What is the average intake volume? ___________________
(average intake pump rate in gallons per day average in any 30-day period)

10. What is the actual intake flow (AIF) as defined in 40 CFR §125.92(a)? _________MGD

11. How is the intake operated? (e.g., continuously, intermittently, batch) ______________________________________________

12. What is the mesh size of the screen on your intake?____________________________________________________________

13. What is the intake screen flow-through area?_________________________________________________________________

14. What is the through-screen design intake flow velocity?  ___________ft/sec

15. What is the through-screen actual velocity (in ft/sec)?  ___________ft/sec

16. What is the mechanism for cleaning the screen? (e.g., does it rotate for cleaning) ____________________________________

17. Do you have any additional fish detraction technology on your intake?  Yes  No

18. Have there been any studies to determine the impact of the intake on aquatic organisms?  Yes  No   (If yes, please
provide.)

19. Attach a site map showing the location of the water intake in relation to the facility, shoreline, water depth, etc.

Tennessee Valley Authority (see attachment for additional details)

13

PDW Intake - 1952, Fleet Hollow Intake - 1964
See ADEM Form 187 Attachment 1

See ADEM Form 187 Attachment 1

See ADEM Form 187 Attachment 1

Continuously, but only one intake at a time

3/8" for both intakes
PDW - 123 sq. ft, Fleet Hollow - 347 sq. ft.

0.20
0.04

both have rotating screens
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SECTION E – WASTE STORAGE AND DISPOSAL INFORMATION

Provide a description of the location of all sites involved in the storage of solids or liquids that could be accidentally discharged to a water
of the state, either directly or indirectly via such avenues as storm water drainage, municipal wastewater systems, etc., which are located
at the facility for which the NPDES application is being made. Where possible, the location should be noted on a map and included with
this application:

Description of Waste Description of Storage Location

SECTION F – COASTAL ZONE INFORMATION

Is the discharge(s) located within the 10-foot elevation contour and within the limits of Mobile or Baldwin County?  Yes  No
If yes, complete items F.1 – F.12:

Yes No
1. Does the project require new construction? ......................................................................................................

2. Will the project be a source of new air emissions? ...........................................................................................

3. Does the project involve dredging and/or filling of a wetland area or water way? .............................................

If Yes, has the Corps of Engineers (COE) permit been received? ....................................................................
COE Project No. _________________________

4. Does the project involve wetlands and/or submersed grassbeds? ...................................................................

5. Are oyster reefs located near the project site? ..................................................................................................
If Yes, include a map showing project and discharge location with respect to oyster reefs

6. Does the project involve the site development, construction and operation of an energy facility as defined in
ADEM Admin. Code r. 335-8-1-.02(bb)? ...........................................................................................................

7. Does the project involve mitigation of shoreline or coastal area erosion? .........................................................

8. Does the project involve construction on beaches or dune areas? ...................................................................

9. Will the project interfere with public access to coastal waters? .........................................................................

10. Does the project lie within the 100-year floodplain? ..........................................................................................

11. Does the project involve the registration, sale, use, or application of pesticides? .............................................

12. Does the project propose or require construction of a new well or to alter an existing groundwater well to
pump more than 50 gallons per day (GPD)?.....................................................................................................

If yes, has the applicable permit for groundwater recovery or for groundwater well installation been
obtained? ..........................................................................................................................................................

SECTION G – ANTI-DEGRADATION EVALUATION

In accordance with 40 CFR §131.12 and the ADEM Admin. Code r. 335-6-10-.04 for anti-degradation, the following information must be
provided, if applicable. It is the applicant’s responsibility to demonstrate the social and economic importance of the proposed activity. If
further information is required to make this demonstration, attach additional sheets to the application.

1. Is this a new or increased discharge that began after April 3, 1991?  Yes  No
If yes, complete G.2 below. If no, go to Section H.

2. Has an Anti-Degradation Analysis been previously conducted and submitted to the Department for the new or increased discharge
referenced in G.1?  Yes  No

If yes, do not complete this section.  If no, and the discharge is to a Tier II waterbody as defined in ADEM Admin. Code r.
335-6-10-.12(4), complete G.2.A – G.2.F below and ADEM Forms 311 and 313 (attached).  ADEM Form 313 must be provided for
each alternative considered technically viable.

None
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Information required for new or increased discharges to high quality waters:

A. What environmental or public health problem will the discharger be correcting?

B. How much will the discharger be increasing employment (at its existing facility or as the result of locating a new facility)?

C. How much reduction in employment will the discharger be avoiding?

D. How much additional state or local taxes will the discharger be paying?

E. What public service to the community will the discharger be providing?

F. What economic or social benefit will the discharger be providing to the community?

SECTION H – EPA Application Forms

All Applicants must submit EPA permit application forms.  More than one application form may be required from a facility depending
on the number and types of discharges or outfalls found.  The EPA application forms are found on the Department’s website at

.  The EPA application forms must be submitted in duplicate as follows:

1. All applicants must submit Form 1.

2. Applicants for existing industrial facilities (including manufacturing facilities, commercial facilities, mining activities, and
silvicultural activities) which discharge process wastewater must submit Form 2C.

3. Applicants for new industrial facilities which propose to discharge process wastewater must submit Form 2D.

4. Applicants for new and existing industrial facilities which discharge only non-process wastewater (i.e., non-contact cooling
water and/or sanitary wastewater) must submit Form 2E.

5. Applicants for new and existing facilities whose discharge is composed entirely of storm water associated with industrial
activity must submit Form 2F, unless exempted by § 122.26(c)(1)(ii).  If the discharge is composed of storm water and non-
storm water, the applicant must also submit Forms 2C, 2D, and/or 2E, as appropriate (in addition to Form 2F).

SECTION I – ENGINEERING REPORT/BMP PLAN REQUIREMENTS

See ADEM 335-6-6-.08(i) & (j)
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SECTION J– RECEIVING WATERS

Outfall No. Receiving Water(s) 303(d) Segment? Included in TMDL?*

 Yes No  Yes No

 Yes No  Yes No

 Yes No  Yes No

 Yes No  Yes No

 Yes No  Yes No

*If a TMDL Compliance Schedule is requested, the following should be attached as supporting documentation:

(1) Justification for the requested Compliance Schedule (e.g. time for design and installation of control equipment, etc.);

(2) Monitoring results for the pollutant(s) of concern which have not previously been submitted to the Department (sample collection
dates, analytical results (mass and concentration), methods utilized, MDL/ML, etc. should be submitted as available);

(3) Requested interim limitations, if applicable;

(4) Date of final compliance with the TMDL limitations; and,

(5) Any other additional information available to support requested compliance schedule.

SECTION K – APPLICATION CERTIFICATION

The information contained in this form must be certified by a responsible official as defined in ADEM Administrative Code r. 335-6-6-.09
“signatories to permit applications and reports” (see below).

“I certify under penalty of law that this document and all attachments were prepared under my direction or supervision in accordance with
a system designed to assure that qualified personnel properly gather and evaluate the information submitted. Based on my inquiry of the
person or persons who manage the system, or those persons directly responsible for gathering the information, the information submitted
is, to the best of my knowledge and belief, true, accurate, and complete.  I am aware that there are significant penalties for submitting
false information including the possibility of fine and imprisonment for knowing violations.”

Signature of Responsible Official: Date Signed:

Name: _____________________________________________ Title: _________________________________________________

If the Responsible Official signing this application is not identified in Section A.7, provide the following information:

Mailing Address:

City: State: Zip: _____________________

Phone Number: Email Address:

335-6-6-.09  SIGNATORIES TO PERMIT APPLICATIONS AND REPORTS.

(1) The application for an NPDES permit shall be signed by a responsible official, as indicated below:

(a) In the case of a corporation, by a principal executive officer of at least the level of vice president, or a manager assigned or delegated in
accordance with corporate procedures, with such delegation submitted in writing if required by the Department, who is responsible for
manufacturing, production, or operating facilities and is authorized to make management decisions which govern the operation of the
regulated facility;

(b) In the case of a partnership, by a general partner;

(c) In the case of a sole proprietorship, by the proprietor; or

(d) In the case of a municipal, state, federal, or other public entity, by either a principal executive officer, or ranking elected official.

DSN001 Pond Creek

DSN003 Unnamed Tributary to Pond Creek

DSN005 Pond Creek

David Mullins Plant Manager



Occidental Chemical Corporation
NPDES Permit AL0000213

ADEM Form 187, Attachment 1
Site Map

Location of Sampling 
Equipment



Occidental Chemical Corporation
NPDES Permit No. AL0000213

ADEM Form 187, Attachment 2
Biocides and Corrosion Inhibitors

Product Name Product Type Purpose Plant Location Active Ingredient(s)
Frequency

of Use

Estimated
Quantity Used

(lbs/year)
Daily

Usage (lb)

Proposed Discharge
Concentration

(mg/L) *
96-hour Median Tolerance

Limit(s)
EPA Registration

Number
CORTROL IS3000 Boiler Water Treatment Oxygen Scavenger Potassium

Carbonate/Potassium
Bicarbonate Production

Sodium Bisulfite Continuous 2,877 7.88 0.121 Fathead Minnow:  210 mg/L N/A

SOLUS AP24 Boiler Water Treatment Boiler Water
Treatment

Potassium
Carbonate/Potassium
Bicarbonate Production

None listed Continuous 1,161 3.18 0.049 Fathead Minnow:  > 5,000 mg/L N/A

STEAMATE NA715 Boiler Water Treatment Corrosion Inhibitor Potassium
Carbonate/Potassium
Bicarbonate Production

2-Diethylaminoethanol, Cyclohedxylamine,
Morpholine

Continuous 1,492 4.09 0.063 Fathead Minnow:  241 mg/L N/A

Chlorine (liquid gas) Cooling Water
Treatment

Biocide Potassium
Carbonate/Potassium
Bicarbonate Production

Chlorine Continuous 32,850 90.0 0.069 Fish:  0.2135 mg/L
Atlantic Silverside:  0.037 mg/L

N/A

* Proposed Discharge Concentration for chlorine is based on a 95% oxidation rate for the chlorine gas
N/A - Not Applicable



Occidental Chemical Corporation
NPDES Permit AL0000213

ADEM Form 187, Attachment 3
Water Supply Information

Occidental Chemical Corporation (OxyChem) utilizes two surface water intakes constructed and owned by the
Tennessee Valley Authority (TVA) on the Tennessee River to provide cooling water for the facility.  The Fleet Hollow
intake is located upstream of Wilson Dam and the Phosphate Development Works intake is located downstream of
Wilson Dam.  The latitude and longitude of the intakes is noted in Table 1.  Typically the Fleet Hollow intake is used
during cooler months when the cooling demand for the facility is lower, and the Phosphate Development Works
intake is utilize during warmer months when the cooling demand for the facility is higher.

Table 1. Surface Water Intake Locations

Intake Name Latitude Longitude

Fleet Hollow 34° 47’ 20.26” N -87° 37’ 25.68” E

Phosphate Development Works 34° 47’ 29.40” N -87° 38’ 26.27” E

For the past several years OxyChem is the only facility that has used the Fleet Hollow and Phosphate Development
Works intakes and has been responsible for maintaining the intakes.  OxyChem is currently installing new pumps
in the Phosphate Development Works intake and replacing the rotating screens with a stationary screen.
Beginning in late 2025, OxyChem will only utilize this intake and no longer be using the Fleet Hollow intake.

Two of the pumps will be replaced in late summer/fall 2025 and the third pump will be replaced in 2026.  The new
pumps are planned to be operated at 8,000 gallons per minute (11.5 million gallons per day) based on pressure
requirements at the facility.  The electrical system at the Phosphate Development Works intake will only support
the operation of a single pump at a time, so the maximum pumping capacity for the intake will be approximately
11.5 million gallons per day.

The 3/8” mesh rotating screen is being replaced with a 1/2" mesh screen.  The 1/2" mesh screen has an open area
of 65%.  The rotating screen that will be removed extended to the bottom of the intake and the new screen is 5 feet
tall by 82 inches wide.  The elevation of the new screen will be adjusted as the water level in Pickwick Reservoir
changes to protect the new pumps from floating debris.  The area below the 5-foot screen depth will be open to the
bottom of the intake.  The screens will be visually inspected on a routine basis and cleaned as needed.  When a
screen is removed for cleaning, a duplicate spare screen will be put in its place to protect the pumps.

The Tennessee Valley Authority operating guide for Pickwick Reservoir indicates the normal operating level in
November through March is 409 feet above sea level and for April through September is 413.75 feet above sea
level.  The water level is reduced from the summer pool to the winter pool level from September through
November.  The water depth in the intake was measured in January 2024, in preparation for replacing the pumps
and screen, to be approximately 15 feet.

Based on information in the previous permit application, the Phosphate Development Works intake pumps had a
maximum design pump rate of 38.9 mgd.  Even when all three pumps are replaced, the maximum design pump
rate will be approximatley 11.5 mgd because the electrical supply will only allow a singe pump to be operated at
any time.  At a 15-foot water depth and open width of 82”, with the top 5 feet screened with a 1/2" mesh screen with
a 65% open area, the through -screen velocity at the maximum design flow of 11.5 mgd will be 0.20 feet per
second.  The velocity will be less during the summer months with the water elevation is increased.  The updated
intake design flow through-screen velocity meets the best technology available for minimizing adverse
environmental impact (BTA) requirements for impingement in 40 CFR 125.94.



There have been no significant changes in operations of the reservoirs by TVA nor the biological characteristics
since the previous permit application was submitted.  The 316(b) Supporting Information:  Cooling Water Intake for
Fleet Hollow Intake on Wilson Reservoir, January 8, 2019, and 316(b) Supporting Information:  Cooling Water Intake
for PDW Intake on Pickwick Reservoir, January 8, 2019, have been included to document the source water physical
data and baseline biological characterstics of the Tennessee River.

























































































































































































































































































































































































Attachment C – EPA Form 1
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	Grab Sample Taken During First 30 MinutesO and grease: < 1.5 mg/L
	Grab Sample Taken During First 30 MinutesO and grease_2: 
	Number of Storm Events SampledO and grease: 1
	Source of Information new sourcenew dischargers only use codes in nstructionsO and grease: 
	Grab Sample Taken During First 30 MinutesB ochem cal oxygen demand BOD5: < 5.0 mg/L
	FlowWeighted CompositeB ochem cal oxygen demand BOD5: < 5.0 mg/L
	Grab Sample Taken During First 30 MinutesB ochem cal oxygen demand BOD5_2: 
	FlowWeighted CompositeB ochem cal oxygen demand BOD5_2: 
	Number of Storm Events SampledB ochem cal oxygen demand BOD5: 1
	Source of Information new sourcenew dischargers only use codes in nstructionsB ochem cal oxygen demand BOD5: 
	Grab Sample Taken During First 30 MinutesChemica oxygen demand COD: 50.4 mg/L
	FlowWeighted CompositeChemica oxygen demand COD: 116 mg/L
	Grab Sample Taken During First 30 MinutesChemica oxygen demand COD_2: 
	FlowWeighted CompositeChemica oxygen demand COD_2: 
	Number of Storm Events SampledChemica oxygen demand COD: 1
	Source of Information new sourcenew dischargers only use codes in nstructionsChemica oxygen demand COD: 
	Grab Sample Taken During First 30 MinutesTotal suspended solids TSS: 72.5 mg/L
	FlowWeighted CompositeTotal suspended solids TSS: 20.2 mg/L
	Grab Sample Taken During First 30 MinutesTotal suspended solids TSS_2: 
	FlowWeighted CompositeTotal suspended solids TSS_2: 
	Number of Storm Events SampledTotal suspended solids TSS: 1
	Source of Information new sourcenew dischargers only use codes in nstructionsTotal suspended solids TSS: 
	Grab Sample Taken During First 30 MinutesTotal phosphorus: < 1.00 mg/L
	FlowWeighted CompositeTotal phosphorus: < 0.500 mg/L
	Grab Sample Taken During First 30 MinutesTotal phosphorus_2: 
	FlowWeighted CompositeTotal phosphorus_2: 
	Number of Storm Events SampledTotal phosphorus: 1
	Source of Information new sourcenew dischargers only use codes in nstructionsTotal phosphorus: 
	Grab Sample Taken During First 30 MinutesTotal K eldahl n trogen TKN: 2.72 mg/L
	FlowWeighted CompositeTotal K eldahl n trogen TKN: 0.763 mg/L
	Grab Sample Taken During First 30 MinutesTotal K eldahl n trogen TKN_2: 
	FlowWeighted CompositeTotal K eldahl n trogen TKN_2: 
	Number of Storm Events SampledTotal K eldahl n trogen TKN: 1
	Source of Information new sourcenew dischargers only use codes in nstructionsTotal K eldahl n trogen TKN: 
	Grab Sample Taken During First 30 MinutesTotal nitrogen as N: 2.72 mg/L
	FlowWeighted CompositeTotal nitrogen as N: 0.763 mg/L
	Grab Sample Taken During First 30 MinutesTotal nitrogen as N_2: 
	FlowWeighted CompositeTotal nitrogen as N_2: 
	Number of Storm Events SampledTotal nitrogen as N: 1
	Source of Information new sourcenew dischargers only use codes in nstructionsTotal nitrogen as N: 
	Grab Sample Taken During First 30 MinutespH min mum: 6.87
	Grab Sample Taken During First 30 MinutespH min mum_2: 
	Number of Storm Events SampledpH minimum: 1
	Source of Information new sourcenew dischargers only use codes in nstructionspH min mum: 
	Grab Sample Taken During First 30 MinutespH max mum: 
	Grab Sample Taken During First 30 MinutespH max mum_2: 
	Number of Storm Events SampledpH maximum: 
	Source of Information new sourcenew dischargers only use codes in nstructionsRow9: 
	EPA Identification Number: ALD004019642
	NPDES Permit Number: AL0000213
	Facility Name: Occidental Chemical Corp.
	Outfall Number: DSN003
	Pollutant and CAS Number if availableRow1: Total Ammonia Nitrogen
	Grab Sample Taken During First 30 MinutesRow1: 0.124 mg/L
	FlowWeighted CompositeRow1: < 0.100 mg/L
	Grab Sample Taken During First 30 MinutesRow1_2: 
	FlowWeighted CompositeRow1_2: 
	Number of Storm Events SampledRow1: 1
	Source of Information new sourcenew dischargers only use codes in nstructionsRow1: 
	Pollutant and CAS Number if availableRow2: Mercury, Total Recoverable
	Grab Sample Taken During First 30 MinutesRow2: 44.0 ng/L
	FlowWeighted CompositeRow2: 71.8 ng/L
	Grab Sample Taken During First 30 MinutesRow2_2: 
	FlowWeighted CompositeRow2_2: 
	Number of Storm Events SampledRow2: 1
	Source of Information new sourcenew dischargers only use codes in nstructionsRow2: 
	Pollutant and CAS Number if availableRow3: Arsenic, Total Recoverable
	Grab Sample Taken During First 30 MinutesRow3: < 0.010 mg/L
	FlowWeighted CompositeRow3: < 0.010 mg/L
	Grab Sample Taken During First 30 MinutesRow3_2: 
	FlowWeighted CompositeRow3_2: 
	Number of Storm Events SampledRow3: 1
	Source of Information new sourcenew dischargers only use codes in nstructionsRow3: 
	Pollutant and CAS Number if availableRow4: Cyanide, Total
	Grab Sample Taken During First 30 MinutesRow4: < 0.002 mg/L
	FlowWeighted CompositeRow4: N/A
	Grab Sample Taken During First 30 MinutesRow4_2: 
	FlowWeighted CompositeRow4_2: 
	Number of Storm Events SampledRow4: 1
	Source of Information new sourcenew dischargers only use codes in nstructionsRow4: 
	Pollutant and CAS Number if availableRow5: 
	Grab Sample Taken During First 30 MinutesRow5: 
	FlowWeighted CompositeRow5: 
	Grab Sample Taken During First 30 MinutesRow5_2: 
	FlowWeighted CompositeRow5_2: 
	Number of Storm Events SampledRow5: 
	Source of Information new sourcenew dischargers only use codes in nstructionsRow5: 
	Pollutant and CAS Number if availableRow6: 
	Grab Sample Taken During First 30 MinutesRow6: 
	FlowWeighted CompositeRow6: 
	Grab Sample Taken During First 30 MinutesRow6_2: 
	FlowWeighted CompositeRow6_2: 
	Number of Storm Events SampledRow6: 
	Source of Information new sourcenew dischargers only use codes in nstructionsRow6: 
	Pollutant and CAS Number if availableRow7: 
	Grab Sample Taken During First 30 MinutesRow7: 
	FlowWeighted CompositeRow7: 
	Grab Sample Taken During First 30 MinutesRow7_2: 
	FlowWeighted CompositeRow7_2: 
	Number of Storm Events SampledRow7: 
	Source of Information new sourcenew dischargers only use codes in nstructionsRow7: 
	Pollutant and CAS Number if availableRow8: 
	Grab Sample Taken During First 30 MinutesRow8: 
	FlowWeighted CompositeRow8: 
	Grab Sample Taken During First 30 MinutesRow8_2: 
	FlowWeighted CompositeRow8_2: 
	Number of Storm Events SampledRow8: 
	Source of Information new sourcenew dischargers only use codes in nstructionsRow8: 
	Pollutant and CAS Number if availableRow9: 
	Grab Sample Taken During First 30 MinutesRow9: 
	FlowWeighted CompositeRow9: 
	Grab Sample Taken During First 30 MinutesRow9_2: 
	FlowWeighted CompositeRow9_2: 
	Number of Storm Events SampledRow9: 
	Source of Information new sourcenew dischargers only use codes in nstructionsRow9_2: 
	Pollutant and CAS Number if availableRow10: 
	Grab Sample Taken During First 30 MinutesRow10: 
	FlowWeighted CompositeRow10: 
	Grab Sample Taken During First 30 MinutesRow10_2: 
	FlowWeighted CompositeRow10_2: 
	Number of Storm Events SampledRow10: 
	Source of Information new sourcenew dischargers only use codes in nstructionsRow10: 
	Pollutant and CAS Number if availableRow11: 
	Grab Sample Taken During First 30 MinutesRow11: 
	FlowWeighted CompositeRow11: 
	Grab Sample Taken During First 30 MinutesRow11_2: 
	FlowWeighted CompositeRow11_2: 
	Number of Storm Events SampledRow11: 
	Source of Information new sourcenew dischargers only use codes in nstructionsRow11: 
	Pollutant and CAS Number if availableRow12: 
	Grab Sample Taken During First 30 MinutesRow12: 
	FlowWeighted CompositeRow12: 
	Grab Sample Taken During First 30 MinutesRow12_2: 
	FlowWeighted CompositeRow12_2: 
	Number of Storm Events SampledRow12: 
	Source of Information new sourcenew dischargers only use codes in nstructionsRow12: 
	Pollutant and CAS Number if availableRow13: 
	Grab Sample Taken During First 30 MinutesRow13: 
	FlowWeighted CompositeRow13: 
	Grab Sample Taken During First 30 MinutesRow13_2: 
	FlowWeighted CompositeRow13_2: 
	Number of Storm Events SampledRow13: 
	Source of Information new sourcenew dischargers only use codes in nstructionsRow13: 
	Pollutant and CAS Number if availableRow14: 
	Grab Sample Taken During First 30 MinutesRow14: 
	FlowWeighted CompositeRow14: 
	Grab Sample Taken During First 30 MinutesRow14_2: 
	FlowWeighted CompositeRow14_2: 
	Number of Storm Events SampledRow14: 
	Source of Information new sourcenew dischargers only use codes in nstructionsRow14: 
	Pollutant and CAS Number if availableRow15: 
	Grab Sample Taken During First 30 MinutesRow15: 
	FlowWeighted CompositeRow15: 
	Grab Sample Taken During First 30 MinutesRow15_2: 
	FlowWeighted CompositeRow15_2: 
	Number of Storm Events SampledRow15: 
	Source of Information new sourcenew dischargers only use codes in nstructionsRow15: 
	Pollutant and CAS Number if availableRow16: 
	Grab Sample Taken During First 30 MinutesRow16: 
	FlowWeighted CompositeRow16: 
	Grab Sample Taken During First 30 MinutesRow16_2: 
	FlowWeighted CompositeRow16_2: 
	Number of Storm Events SampledRow16: 
	Source of Information new sourcenew dischargers only use codes in nstructionsRow16: 
	Pollutant and CAS Number if availableRow1_2: Parameters from Exhibits 2F-2, 2F-3, and 2F-4
	Grab Sample Taken During First 30 MinutesRow1_3: 
	FlowWeighted CompositeRow1_3: 
	Grab Sample Taken During First 30 MinutesRow1_4: 
	FlowWeighted CompositeRow1_4: 
	Number of Storm Events SampledRow1_2: 
	Source of Information new sourcenew dischargers only use codes in nstructionsRow1_2: 
	Pollutant and CAS Number if availableRow2_2: believed present are included in Table B
	Grab Sample Taken During First 30 MinutesRow2_3: 
	FlowWeighted CompositeRow2_3: 
	Grab Sample Taken During First 30 MinutesRow2_4: 
	FlowWeighted CompositeRow2_4: 
	Number of Storm Events SampledRow2_2: 
	Source of Information new sourcenew dischargers only use codes in nstructionsRow2_2: 
	Pollutant and CAS Number if availableRow3_2: 
	Grab Sample Taken During First 30 MinutesRow3_3: 
	FlowWeighted CompositeRow3_3: 
	Grab Sample Taken During First 30 MinutesRow3_4: 
	FlowWeighted CompositeRow3_4: 
	Number of Storm Events SampledRow3_2: 
	Source of Information new sourcenew dischargers only use codes in nstructionsRow3_2: 
	Pollutant and CAS Number if availableRow4_2: 
	Grab Sample Taken During First 30 MinutesRow4_3: 
	FlowWeighted CompositeRow4_3: 
	Grab Sample Taken During First 30 MinutesRow4_4: 
	FlowWeighted CompositeRow4_4: 
	Number of Storm Events SampledRow4_2: 
	Source of Information new sourcenew dischargers only use codes in nstructionsRow4_2: 
	Pollutant and CAS Number if availableRow5_2: 
	Grab Sample Taken During First 30 MinutesRow5_3: 
	FlowWeighted CompositeRow5_3: 
	Grab Sample Taken During First 30 MinutesRow5_4: 
	FlowWeighted CompositeRow5_4: 
	Number of Storm Events SampledRow5_2: 
	Source of Information new sourcenew dischargers only use codes in nstructionsRow5_2: 
	Pollutant and CAS Number if availableRow6_2: 
	Grab Sample Taken During First 30 MinutesRow6_3: 
	FlowWeighted CompositeRow6_3: 
	Grab Sample Taken During First 30 MinutesRow6_4: 
	FlowWeighted CompositeRow6_4: 
	Number of Storm Events SampledRow6_2: 
	Source of Information new sourcenew dischargers only use codes in nstructionsRow6_2: 
	Pollutant and CAS Number if availableRow7_2: 
	Grab Sample Taken During First 30 MinutesRow7_3: 
	FlowWeighted CompositeRow7_3: 
	Grab Sample Taken During First 30 MinutesRow7_4: 
	FlowWeighted CompositeRow7_4: 
	Number of Storm Events SampledRow7_2: 
	Source of Information new sourcenew dischargers only use codes in nstructionsRow7_2: 
	Pollutant and CAS Number if availableRow8_2: 
	Grab Sample Taken During First 30 MinutesRow8_3: 
	FlowWeighted CompositeRow8_3: 
	Grab Sample Taken During First 30 MinutesRow8_4: 
	FlowWeighted CompositeRow8_4: 
	Number of Storm Events SampledRow8_2: 
	Source of Information new sourcenew dischargers only use codes in nstructionsRow8_2: 
	Pollutant and CAS Number if availableRow9_2: 
	Grab Sample Taken During First 30 MinutesRow9_3: 
	FlowWeighted CompositeRow9_3: 
	Grab Sample Taken During First 30 MinutesRow9_4: 
	FlowWeighted CompositeRow9_4: 
	Number of Storm Events SampledRow9_2: 
	Source of Information new sourcenew dischargers only use codes in nstructionsRow9_3: 
	Pollutant and CAS Number if availableRow10_2: 
	Grab Sample Taken During First 30 MinutesRow10_3: 
	FlowWeighted CompositeRow10_3: 
	Grab Sample Taken During First 30 MinutesRow10_4: 
	FlowWeighted CompositeRow10_4: 
	Number of Storm Events SampledRow10_2: 
	Source of Information new sourcenew dischargers only use codes in nstructionsRow10_2: 
	Pollutant and CAS Number if availableRow11_2: 
	Grab Sample Taken During First 30 MinutesRow11_3: 
	FlowWeighted CompositeRow11_3: 
	Grab Sample Taken During First 30 MinutesRow11_4: 
	FlowWeighted CompositeRow11_4: 
	Number of Storm Events SampledRow11_2: 
	Source of Information new sourcenew dischargers only use codes in nstructionsRow11_2: 
	Pollutant and CAS Number if availableRow12_2: 
	Grab Sample Taken During First 30 MinutesRow12_3: 
	FlowWeighted CompositeRow12_3: 
	Grab Sample Taken During First 30 MinutesRow12_4: 
	FlowWeighted CompositeRow12_4: 
	Number of Storm Events SampledRow12_2: 
	Source of Information new sourcenew dischargers only use codes in nstructionsRow12_2: 
	Pollutant and CAS Number if availableRow13_2: 
	Grab Sample Taken During First 30 MinutesRow13_3: 
	FlowWeighted CompositeRow13_3: 
	Grab Sample Taken During First 30 MinutesRow13_4: 
	FlowWeighted CompositeRow13_4: 
	Number of Storm Events SampledRow13_2: 
	Source of Information new sourcenew dischargers only use codes in nstructionsRow13_2: 
	Pollutant and CAS Number if availableRow14_2: 
	Grab Sample Taken During First 30 MinutesRow14_3: 
	FlowWeighted CompositeRow14_3: 
	Grab Sample Taken During First 30 MinutesRow14_4: 
	FlowWeighted CompositeRow14_4: 
	Number of Storm Events SampledRow14_2: 
	Source of Information new sourcenew dischargers only use codes in nstructionsRow14_2: 
	Pollutant and CAS Number if availableRow15_2: 
	Grab Sample Taken During First 30 MinutesRow15_3: 
	FlowWeighted CompositeRow15_3: 
	Grab Sample Taken During First 30 MinutesRow15_4: 
	FlowWeighted CompositeRow15_4: 
	Number of Storm Events SampledRow15_2: 
	Source of Information new sourcenew dischargers only use codes in nstructionsRow15_2: 
	Pollutant and CAS Number if availableRow16_2: 
	Grab Sample Taken During First 30 MinutesRow16_3: 
	FlowWeighted CompositeRow16_3: 
	Grab Sample Taken During First 30 MinutesRow16_4: 
	FlowWeighted CompositeRow16_4: 
	Number of Storm Events SampledRow16_2: 
	Source of Information new sourcenew dischargers only use codes in nstructionsRow16_2: 
	Table D-Date of Storm Event: 12/18/2025
	Table D-Duration of Storm Event in hours: 2.33 hours
	Table D-Total Rainfall During Storm Event in inches: 0.97 inches
	Number of Hours Between Beginning of Storm Measured and End of Previous Measurable Rain EventRow1: 336
	Maximum Flow Rate During Rain Event in gpm or specify un tsRow1: 5.90 mgd
	Total Flow from Rain Event in gallons or specify units: 573,989 gallons
	Provide a description on the method of flow measurement or estimate: Rational Method was used to calculate the stormwater flow using a runoff coefficient of 0.95 for impervious areas and a runoff coefficient of 0.6 for the remaining drainage area.
	Click to beginning of Form: 


