
 

 

 

 

 

 

 

Appendix A 

Ocean Outfall Legislation, Florida Statutes Chapter 2008-232 Section 403.086 

Wastewater Disposal/ Ocean Outfall 

 

 

 

 

 

 

 

 



 



 

Title XXIX 

PUBLIC HEALTH 

Chapter 403  

ENVIRONMENTAL CONTROL 

 

 

403.086 Sewage disposal facilities; advanced and secondary waste treatment.— 

(1)(a) Neither the Department of Health nor any other state agency, county, special district, or 

municipality shall approve construction of any facilities for sanitary sewage disposal which do not 

provide for secondary waste treatment and, in addition thereto, advanced waste treatment as 

deemed necessary and ordered by the department. 

(b) No facilities for sanitary sewage disposal constructed after June 14, 1978, shall dispose of 

any wastes by deep well injection without providing for secondary waste treatment and, in 

addition thereto, advanced waste treatment deemed necessary by the department to protect 

adequately the beneficial use of the receiving waters. 

(c) Notwithstanding any other provisions of this chapter or chapter 373, facilities for sanitary 

sewage disposal may not dispose of any wastes into Old Tampa Bay, Tampa Bay, Hillsborough Bay, 

Boca Ciega Bay, St. Joseph Sound, Clearwater Bay, Sarasota Bay, Little Sarasota Bay, Roberts Bay, 

Lemon Bay, or Charlotte Harbor Bay, or into any river, stream, channel, canal, bay, bayou, sound, 

or other water tributary thereto, without providing advanced waste treatment, as defined in 

subsection (4), approved by the department. This paragraph shall not apply to facilities which were 

permitted by February 1, 1987, and which discharge secondary treated effluent, followed by water 

hyacinth treatment, to tributaries of tributaries of the named waters; or to facilities permitted to 

discharge to the nontidally influenced portions of the Peace River. 

(2) Any facilities for sanitary sewage disposal shall provide for secondary waste treatment and, 

in addition thereto, advanced waste treatment as deemed necessary and ordered by the 

Department of Environmental Protection. Failure to conform shall be punishable by a civil penalty 

of $500 for each 24-hour day or fraction thereof that such failure is allowed to continue thereafter. 

(3) This section shall not be construed to prohibit or regulate septic tanks or other means of 

individual waste disposal which are otherwise subject to state regulation. 

(4) For purposes of this section, the term “advanced waste treatment” means that treatment 

which will provide a reclaimed water product that: 

(a) Contains not more, on a permitted annual average basis, than the following concentrations: 

1. Biochemical Oxygen Demand 

(CBOD5). . . . . . . . . . 5mg/l 

2. Suspended Solids. . . . . . . . . . 5mg/l 

3. Total Nitrogen, expressed as N. . . . . . . . . . 3mg/l 

4. Total Phosphorus, expressed as P. . . . . . . . . . 1mg/l 

(b) Has received high level disinfection, as defined by rule of the department. 



In those waters where the concentrations of phosphorus have been shown not to be a limiting 

nutrient or a contaminant, the department may waive or alter the compliance levels for 

phosphorus until there is a demonstration that phosphorus is a limiting nutrient or a contaminant. 

(5)(a) Notwithstanding any other provisions of this chapter or chapter 373, when a reclaimed 

water product has been established to be in compliance with the standards set forth in subsection 

(4), that water shall be presumed to be allowable, and its discharge shall be permitted in the 

waters described in paragraph (1)(c) at a reasonably accessible point where such discharge results 

in minimal negative impact. This presumption may be overcome only by a demonstration that one 

or more of the following would occur: 

1. That the discharge of reclaimed water that meets the standards set forth in subsection (4) 

will be, by itself, a cause of considerable degradation to an Outstanding Florida Water or to other 

waters and is not clearly in the public interest. 

2. That the reclaimed water discharge will have a substantial negative impact on an approved 

shellfish harvesting area or a water used as a public domestic water supply. 

3. That the increased volume of fresh water contributed by the reclaimed water product will 

seriously alter the natural fresh-salt water balance of the receiving water after reasonable 

opportunity for mixing. 

(b) If one or more of the conditions described in subparagraphs (a)1.-3. have been 

demonstrated, remedies may include, but are not limited to, the following: 

1. Require more stringent effluent limitations; 

2. Order the point or method of discharge changed; 

3. Limit the duration or volume of the discharge; or 

4. Prohibit the discharge only if no other alternative is in the public interest. 

(6) Any facility covered in paragraph (1)(c) shall be permitted to discharge if it meets the 

standards set forth in subsections (4) and (5). All of the facilities covered in paragraph (1)(c) shall 

be required to meet the standards set forth in subsections (4) and (5). 

(7)(a) The department shall allow backup discharges pursuant to permit only. The backup 

discharge shall be limited to 30 percent of the permitted reuse capacity on an annual basis. For 

purposes of this subsection, a “backup discharge” is a surface water discharge that occurs as part 

of a functioning reuse system which has been permitted under department rules and which 

provides reclaimed water for irrigation of public access areas, residential properties, or edible food 

crops, or for industrial cooling or other acceptable reuse purposes. Backup discharges may occur 

during periods of reduced demand for reclaimed water in the reuse system. 

(b) Notwithstanding any other provisions of this chapter or chapter 373, backup discharges of 

reclaimed water meeting the standards as set forth in subsection (4) shall be presumed to be 



allowable and shall be permitted in all waters in the state at a reasonably accessible point where 

such discharge results in minimal negative impact. Wet weather discharges as provided in s. 

2(3)(c), chapter 90-262, Laws of Florida, shall include backup discharges as provided in this 

section. The presumption of the allowability of a backup discharge may be overcome only by a 

demonstration that one or more of the following conditions is present: 

1. The discharge will be to an Outstanding Florida Water, except as provided in chapter 90-262, 

Laws of Florida; 

2. The discharge will be to Class I or Class II waters; 

3. The increased volume of fresh water contributed by a backup discharge will seriously alter 

the natural freshwater to saltwater balance of receiving waters after reasonable opportunity for 

mixing; 

4. The discharge will be to a water body having a pollutant load reduction goal established by a 

water management district or the department, and the discharge will cause or contribute to a 

violation of the established goal; 

5. The discharge fails to meet the requirements of the antidegradation policy contained in 

department rules; or 

6. The discharge will be to waters that the department determines require more stringent 

nutrient limits than those set forth in subsection (4). 

(c) Any backup discharge shall be subject to the provisions of the antidegradation policy 

contained in department rules. 

(d) If one or more of the conditions described in paragraph (b) have been demonstrated, a 

backup discharge may still be allowed in conjunction with one or more of the remedies provided in 

paragraph (5)(b) or other suitable measures. 

(e) The department shall allow lower levels of treatment of reclaimed water if the applicant 

affirmatively demonstrates that water quality standards will be met during periods of backup 

discharge and if all other requirements of this subsection are met. 

(8) The department may require backflow prevention devices on potable water lines within 

reclaimed water service areas to protect public health and safety. The department shall establish 

rules that determine when backflow prevention devices on potable water lines are necessary and 

when such devices are not necessary. 

(9) The Legislature finds that the discharge of domestic wastewater through ocean outfalls 

wastes valuable water supplies that should be reclaimed for beneficial purposes to meet public and 

natural systems demands. The Legislature also finds that discharge of domestic wastewater through 

ocean outfalls compromises the coastal environment, quality of life, and local economies that 

depend on those resources. The Legislature declares that more stringent treatment and 

management requirements for such domestic wastewater and the subsequent, timely elimination 



of ocean outfalls as a primary means of domestic wastewater discharge are in the public interest. 

(a) The construction of new ocean outfalls for domestic wastewater discharge and the 

expansion of existing ocean outfalls for this purpose, along with associated pumping and piping 

systems, are prohibited. Each domestic wastewater ocean outfall shall be limited to the discharge 

capacity specified in the department permit authorizing the outfall in effect on July 1, 2008, which 

discharge capacity shall not be increased. Maintenance of existing, department-authorized 

domestic wastewater ocean outfalls and associated pumping and piping systems is allowed, subject 

to the requirements of this section. The department is directed to work with the United States 

Environmental Protection Agency to ensure that the requirements of this subsection are 

implemented consistently for all domestic wastewater facilities in Florida which discharge through 

ocean outfalls. 

(b) The discharge of domestic wastewater through ocean outfalls shall meet advanced 

wastewater treatment and management requirements no later than December 31, 2018. For 

purposes of this subsection, the term “advanced wastewater treatment and management 

requirements” means the advanced waste treatment requirements set forth in subsection (4), a 

reduction in outfall baseline loadings of total nitrogen and total phosphorus which is equivalent to 

that which would be achieved by the advanced waste treatment requirements in subsection (4), or 

a reduction in cumulative outfall loadings of total nitrogen and total phosphorus occurring between 

December 31, 2008, and December 31, 2025, which is equivalent to that which would be achieved 

if the advanced waste treatment requirements in subsection (4) were fully implemented beginning 

December 31, 2018, and continued through December 31, 2025. The department shall establish the 

average baseline loadings of total nitrogen and total phosphorus for each outfall using monitoring 

data available for calendar years 2003 through 2007 and shall establish required loading reductions 

based on this baseline. The baseline loadings and required loading reductions of total nitrogen and 

total phosphorus shall be expressed as an average annual daily loading value. The advanced 

wastewater treatment and management requirements of this paragraph shall be deemed to be met 

for any domestic wastewater facility discharging through an ocean outfall on July 1, 2008, which 

has installed no later than December 31, 2018, a fully operational reuse system comprising 100 

percent of the facility’s annual average daily flow for reuse activities authorized by the 

department. 

(c) Each domestic wastewater facility that discharges through an ocean outfall on July 1, 2008, 

shall install a functioning reuse system no later than December 31, 2025. For purposes of this 

subsection, a “functioning reuse system” means an environmentally, economically, and technically 

feasible system that provides a minimum of 60 percent of the facility’s actual flow on an annual 

basis for irrigation of public access areas, residential properties, or agricultural crops; aquifer 

recharge; groundwater recharge; industrial cooling; or other acceptable reuse purposes authorized 



by the department. For purposes of this subsection, the term “facility’s actual flow on an annual 

basis” means the annual average flow of domestic wastewater discharging through the facility’s 

ocean outfall, as determined by the department, using monitoring data available for calendar years 

2003 through 2007. Flows diverted from facilities to other facilities that provide 100 percent reuse 

of the diverted flows prior to December 31, 2025, shall be considered to contribute to meeting the 

60 percent reuse requirement. For utilities operating more than one outfall, the reuse requirement 

can be met if the combined actual reuse flows from facilities served by the outfalls is at least 60 

percent of the sum of the total actual flows from the facilities, including flows diverted to other 

facilities for 100 percent reuse prior to December 31, 2025. In the event treatment in addition to 

the advanced wastewater treatment and management requirements described in paragraph (b) is 

needed in order to support a functioning reuse system, such treatment shall be fully operational no 

later than December 31, 2025. 

(d) The discharge of domestic wastewater through ocean outfalls is prohibited after December 

31, 2025, except as a backup discharge that is part of a functioning reuse system authorized by the 

department as provided for in paragraph (c). A backup discharge may occur only during periods of 

reduced demand for reclaimed water in the reuse system, such as periods of wet weather, and 

shall comply with the advanced wastewater treatment and management requirements of paragraph 

(b). 

(e) The holder of a department permit authorizing the discharge of domestic wastewater 

through an ocean outfall as of July 1, 2008, shall submit to the secretary of the department the 

following: 

1. A detailed plan to meet the requirements of this subsection, including an identification of all 

land acquisition and facilities necessary to provide for reuse of the domestic wastewater; an 

analysis of the costs to meet the requirements; and a financing plan for meeting the requirements, 

including identifying any actions necessary to implement the financing plan, such as bond issuance 

or other borrowing, assessments, rate increases, fees, other charges, or other financing 

mechanisms. The plan shall include a detailed schedule for the completion of all necessary actions 

and shall be accompanied by supporting data and other documentation. The plan shall be 

submitted no later than July 1, 2013. 

2. No later than July 1, 2016, an update of the plan required in subparagraph 1. documenting 

any refinements or changes in the costs, actions, or financing necessary to eliminate the ocean 

outfall discharge in accordance with this subsection or a written statement that the plan is current 

and accurate. 

(f) By December 31, 2009, and by December 31 every 5 years thereafter, the holder of a 

department permit authorizing the discharge of domestic wastewater through an ocean outfall 

shall submit to the secretary of the department a report summarizing the actions accomplished to 



date and the actions remaining and proposed to meet the requirements of this subsection, 

including progress toward meeting the specific deadlines set forth in paragraphs (b) through (e). 

The report shall include the detailed schedule for and status of the evaluation of reuse and disposal 

options, preparation of preliminary design reports, preparation and submittal of permit 

applications, construction initiation, construction progress milestones, construction completion, 

initiation of operation, and continuing operation and maintenance. 

(g) No later than July 1, 2010, and by July 1 every 5 years thereafter, the department shall 

submit a report to the Governor, the President of the Senate, and the Speaker of the House of 

Representatives on the implementation of this subsection. The report shall summarize progress to 

date, including the increased amount of reclaimed water provided and potable water offsets 

achieved, and identify any obstacles to continued progress, including all instances of substantial 

noncompliance. 

(h) By February 1, 2012, the department shall submit a report to the Governor and Legislature 

detailing the results and recommendations from phases 1 through 3 of its ongoing study on 

reclaimed water use. 

(i) The renewal of each permit that authorizes the discharge of domestic wastewater through 

an ocean outfall as of July 1, 2008, shall be accompanied by an order in accordance with s. 

403.088(2)(e) and (f) which establishes an enforceable compliance schedule consistent with the 

requirements of this subsection. 

(j) An entity that diverts wastewater flow from a receiving facility that discharges domestic 

wastewater through an ocean outfall must meet the 60 percent reuse requirement of paragraph 

(c). Reuse by the diverting entity of the diverted flows shall be credited to the diverting entity. 

The diverted flow shall also be correspondingly deducted from the receiving facility’s actual flow 

on an annual basis from which the required reuse is calculated pursuant to paragraph (c), and the 

receiving facility’s reuse requirement shall be recalculated accordingly. 

(10) The Legislature finds that the discharge of inadequately treated and managed domestic 

wastewater from dozens of small wastewater facilities and thousands of septic tanks and other 

onsite systems in the Florida Keys compromises the quality of the coastal environment, including 

nearshore and offshore waters, and threatens the quality of life and local economies that depend 

on those resources. The Legislature also finds that the only practical and cost-effective way to 

fundamentally improve wastewater management in the Florida Keys is for the local governments in 

Monroe County, including those special districts established for the purpose of collection, 

transmission, treatment, or disposal of sewage, to timely complete the wastewater or sewage 

treatment and disposal facilities initiated under the work program of Administration Commission 

rule 28-20, Florida Administrative Code, and the Monroe County Sanitary Master Wastewater Plan, 

dated June 2000. The Legislature therefore declares that the construction and operation of 



comprehensive central wastewater systems in accordance with this subsection is in the public 

interest. To give effect to those findings, the requirements of this subsection apply to all domestic 

wastewater facilities in Monroe County, including privately owned facilities, unless otherwise 

provided under this subsection. 

(a) The discharge of domestic wastewater into surface waters is prohibited. 

(b) Monroe County, each municipality, and those special districts established for the purpose of 

collection, transmission, treatment, or disposal of sewage in Monroe County shall complete the 

wastewater collection, treatment, and disposal facilities within its jurisdiction designated as hot 

spots in the Monroe County Sanitary Master Wastewater Plan, dated June 2000, specifically listed in 

Exhibits 6-1 through 6-3 of Chapter 6 of the plan and mapped in Exhibit F-1 of Appendix F of the 

plan. The required facilities and connections, and any additional facilities or other adjustments 

required by rules adopted by the Administration Commission under s. 380.0552, must be completed 

by December 31, 2015, pursuant to specific schedules established by the commission. Domestic 

wastewater facilities located outside local government and special district service areas must meet 

the treatment and disposal requirements of this subsection by December 31, 2015. 

(c) After December 31, 2015, all new or expanded domestic wastewater discharges must comply 

with the treatment and disposal requirements of this subsection and department rules. 

(d) Wastewater treatment facilities having design capacities: 

1. Greater than or equal to 100,000 gallons per day must provide basic disinfection as defined 

by department rule and the level of treatment which, on a permitted annual average basis, 

produces an effluent that contains no more than the following concentrations: 

a. Biochemical Oxygen Demand (CBOD5) of 5 mg/l. 

b. Suspended Solids of 5 mg/l. 

c. Total Nitrogen, expressed as N, of 3 mg/l. 

d. Total Phosphorus, expressed as P, of 1 mg/l. 

2. Less than 100,000 gallons per day must provide basic disinfection as defined by department 

rule and the level of treatment which, on a permitted annual average basis, produces an effluent 

that contains no more than the following concentrations: 

a. Biochemical Oxygen Demand (CBOD5) of 10 mg/l. 

b. Suspended Solids of 10 mg/l. 

c. Total Nitrogen, expressed as N, of 10 mg/l. 

d. Total Phosphorus, expressed as P, of 1 mg/l. 

(e) Class V injection wells, as defined by department or Department of Health rule, must meet 

the following requirements and otherwise comply with department or Department of Health rules, 

as applicable: 

1. If the design capacity of the facility is less than 1 million gallons per day, the injection well 



must be at least 90 feet deep and cased to a minimum depth of 60 feet or to such greater cased 

depth and total well depth as may be required by department rule. 

2. Except as provided in subparagraph 3. for backup wells, if the design capacity of the facility 

is equal to or greater than 1 million gallons per day, each primary injection well must be cased to a 

minimum depth of 2,000 feet or to such greater depth as may be required by department rule. 

3. If an injection well is used as a backup to a primary injection well, the following conditions 

apply: 

a. The backup well may be used only when the primary injection well is out of service because 

of equipment failure, power failure, or the need for mechanical integrity testing or repair; 

b. The backup well may not be used for more than a total of 500 hours during any 5-year period 

unless specifically authorized in writing by the department; 

c. The backup well must be at least 90 feet deep and cased to a minimum depth of 60 feet, or 

to such greater cased depth and total well depth as may be required by department rule; and 

d. Fluid injected into the backup well must meet the requirements of paragraph (d). 

(f) The requirements of paragraphs (d) and (e) do not apply to: 

1. Class I injection wells as defined by department rule, including any authorized mechanical 

integrity tests; 

2. Authorized mechanical integrity tests associated with Class V wells as defined by department 

rule; or 

3. The following types of reuse systems authorized by department rule: 

a. Slow-rate land application systems; 

b. Industrial uses of reclaimed water; and 

c. Use of reclaimed water for toilet flushing, fire protection, vehicle washing, construction dust 

control, and decorative water features. 

However, disposal systems serving as backups to reuse systems must comply with the other 

provisions of this subsection. 

(g) For wastewater treatment facilities in operation as of July 1, 2010, which are located within 

areas to be served by Monroe County, municipalities in Monroe County, or those special districts 

established for the purpose of collection, transmission, treatment, or disposal of sewage but which 

are owned by other entities, the requirements of paragraphs (d) and (e) do not apply until January 

1, 2016. Wastewater operating permits issued pursuant to this chapter and in effect for these 

facilities as of June 30, 2010, are extended until December 31, 2015, or until the facility is 

connected to a local government central wastewater system, whichever occurs first. Wastewater 

treatment facilities in operation after December 31, 2015, must comply with the treatment and 

disposal requirements of this subsection and department rules. 



(h) If it is demonstrated that a discharge, even if the discharge is otherwise in compliance with 

this subsection, will cause or contribute to a violation of state water quality standards, the 

department shall: 

1. Require more stringent effluent limitations; 

2. Order the point or method of discharge changed; 

3. Limit the duration or volume of the discharge; or 

4. Prohibit the discharge. 

(i) All sewage treatment facilities must monitor effluent for total nitrogen and total phosphorus 

concentration as required by department rule. 

(j) The department shall require the levels of operator certification and staffing necessary to 

ensure proper operation and maintenance of sewage facilities. 

(k) The department may adopt rules necessary to carry out this subsection. 

(l) The authority of a local government, including a special district, to mandate connection of a 

wastewater facility, as defined by department rule, is governed by s. 4, chapter 99-395, Laws of 

Florida. 

 

 

History.—ss. 1, 2, 3, ch. 71-259; s. 2, ch. 71-137; s. 1, ch. 72-58; s. 271, ch. 77-147; s. 1, ch. 78-206; s. 75, ch. 

79-65; s. 1, ch. 80-371; s. 1, ch. 81-246; s. 262, ch. 81-259; s. 2, ch. 86-173; s. 1, ch. 87-303; s. 71, ch. 93-213; s. 2, 

ch. 94-153; s. 361, ch. 94-356; s. 158, ch. 99-8; s. 25, ch. 2000-153; s. 12, ch. 2000-211; s. 6, ch. 2008-232; s. 38, 

ch. 2010-205. 
 

 

 

 

 

 

 

 



 



 

 

 

 

 

 

 

Appendix B 

Amendment to Ocean Outfall Legislation 

Florida Statutes Chapter 2013-31 

 

 

 

 

 

 

 



 













 



 

 

 

 

 

 

Appendix C 

Joint Participation Agreement between Miami Dade County and Florida Power 

& Light Company Providing for Development of a Reclaimed Water Project 

 

 

 

 

 

 

 

 

 



 



























































































 

 

 

 

 

 

Appendix D 

Exhibit D-3, Capital Project Cost in 2012 dollars with a 3.2% inflation starting in 

Fiscal Year from Consent Decree 

 

 

 

 

 

 

 

 

 



 



Project No. Fiscal Year FY 11-12 FY 12-13 FY 13-14 FY 14-15 FY 15-16 FY 16-17 FY 17-18 FY 18-19 FY 19-20 FY 20-21 FY 21-22 FY 22-23 FY 23-24 FY 24-25 FY 25-26 FY 26-27 Total

1.1 Headworks -                        -                            -                        -                           41,839                    6,538                      154,902                  371,647                  153,416                  -                           -                           -                           -                           -                           -                           -                               728,343                        

1.2 Oxygen Production -                        -                            -                        391,105                  105,193                  349,832                  3,378,841              3,324,558              -                           -                           -                           -                           -                           -                           -                           -                               7,549,529                     

1.3 Oxygenation Trains -                        -                            -                        -                           -                           910,149                  210,883                  1,322,071              2,255,770              2,327,955              2,383,075              2,479,328              2,558,666              2,640,544              1,032,878              -                               18,121,319                   

1.4 Chlorine Building -                        -                            -                        -                           -                           -                           -                           148,232                  21,135                    960,840                  1,390,501              -                           -                           -                           -                           -                               2,520,707                     

1.5 Effluent Pump Station -                        -                            -                        -                           125,103                  1,308,685              323,343                  1,960,610              9,031,048              9,294,577              4,966,818              -                           -                           -                           -                           -                               27,010,183                   

1.6 Gravity Sludge Thickeners -                        -                            -                        -                           -                           -                           272,875                  71,985                    268,563                  2,299,141              2,333,710              -                           -                           -                           -                           -                               5,246,274                     

1.7 Digesters and Control Buildings -                        -                            2,454,906            590,571                  1,444,494              8,121,074              8,380,949              8,649,139              8,950,366              9,211,541              729,251                  -                           -                           -                           -                           -                               48,532,291                   

1.8 Dewatering Facility -                        -                            259,953               685,556                  138,425                  2,651,363              5,840,442              6,027,336              1,005,459              -                           -                           -                           -                           -                           -                           -                               16,608,534                   

1.9 FOG Removal Facility -                        -                            53,280                  8,604                      219,033                  542,799                  104,360                  -                           -                           -                           -                           -                           -                           -                           -                           -                               928,077                        

1.10 Odor Control -                        -                            -                        -                           -                           -                           -                           443,513                  94,217                    1,051,540              4,125,980              2,414,817              -                           -                           -                           -                               8,130,067                     

1.11 General Electrical -                        -                            -                        -                           -                           680,600                  125,643                  2,054,136              6,206,975              3,097,789              -                           -                           -                           -                           -                           -                               12,165,144                   

1.12 Chlorine Contact Chamber Structural -                        -                            -                        -                           82,826                    316,825                  56,682                    1,364,987              2,946,125              2,168,155              -                           -                           -                           -                           -                           -                               6,935,601                     

154,476,068                

2.1 Electrical Improvements -                        -                            -                        -                           -                           1,583,061              325,834                  10,191,482            16,291,983            -                           -                           -                           -                           -                           -                           -                               28,392,361                   

2.2 Building improvements -                        -                            258,096               116,239                  4,545                      5,294,696              -                           -                           -                           -                           -                           -                           -                           -                           -                           -                               5,673,576                     

2.3 Headworks Plant 1 -                        -                            1,102,202            273,958                  2,475,309              15,803,377            983,013                  -                           -                           -                           -                           -                           -                           -                           -                           -                               20,637,859                   

2.4 Headworks Plant 2 -                        -                            520,763               727,956                  140,863                  9,116,827              10,384,926            -                           -                           -                           -                           -                           -                           -                           -                           -                               20,891,336                   

2.5 Oxygenation Trains Plant 1 -                        -                            352,796               98,579                    -                           3,156,909              3,274,552              -                           -                           -                           -                           -                           -                           -                           -                           -                               6,882,836                     

2.6 Oxygenation Trains Plant 2 -                        -                            -                        -                           794,684                  222,050                  491,555                  3,061,827              3,683,324              3,801,190              3,902,915              -                           -                           -                           -                           -                               15,957,546                   

2.7 Secondary Clarifiers Plant 1 -                        -                            -                        -                           -                           -                           -                           -                           -                           236,638                  80,905                    1,064                      1,541,485              1,608,439              1,450,715              -                               4,919,245                     

2.8 Secondary Clarifiers Plant 2 -                        -                            -                        -                           224,618                  213,187                  19,997                    1,090,489              1,377,561              1,417,758              1,463,127              1,435,483              -                           -                           -                           -                               7,242,220                     

2.9 RS Pump Stations Plant 1 -                        -                            -                        -                           -                           -                           -                           -                           -                           454,178                  155,282                  2,042                      2,958,554              3,087,058              2,784,340              -                               9,441,453                     

2.10 RS Pump Stations Plant 2 -                        -                            -                        -                           443,831                  421,248                  39,514                    2,154,741              2,721,978              2,801,407              2,891,052              2,836,431              -                           -                           -                           -                               14,310,201                   

2.11 Effluent Pump Station -                        -                            -                        -                           -                           552,191                  113,655                  2,852,708              6,407,518              -                           -                           -                           -                           -                           -                           -                               9,926,072                     

2.12 Sludge Thickeners Plant 1 -                        -                            -                        -                           -                           546,298                  186,780                  2,456                      6,570,272              3,850,434              -                           -                           -                           -                           -                           -                               11,156,240                   

2.13 Sludge Thickeners Plant 2 -                        -                            -                        -                           561,391                  77,681                    2,739,338              5,796,932              376,975                  -                           -                           -                           -                           -                           -                           -                               9,552,318                     

2.14 Digesters Plant 1 -                        -                            -                        -                           -                           -                           -                           -                           1,207,784              700,764                  1,776,844              15,513,866            17,991,722            17,881,588            5,611,977              -                               60,684,546                   

2.15 Digesters Plant 2 -                        -                            1,665,295            1,452,860              8,484,586              18,247,999            18,821,982            19,344,453            18,271,910            19,429,354            17,043,429            -                           -                           -                           -                           -                               122,761,868                

2.16 Dewatering Building -                        -                            -                        -                           1,393,675              3,843,931              1,302,317              7,289,016              45,885,816            40,238,100            -                           -                           -                           -                           -                           -                               99,952,854                   

2.17 Chlorination Facilities -                        -                            867,598               247,011                  936,785                  14,662,561            -                           -                           -                           -                           -                           -                           -                           -                           -                           -                               16,713,956                   

2.18 Odor Control Systems -                        -                            -                        -                           -                           1,125,307              228,456                  4,986,019              13,868,541            -                           -                           -                           -                           -                           -                           -                               20,208,323                   

2.19 Co-Gen Facility -                        -                            479,041               1,092,598              417,016                  2,070,650              17,332,719            8,919,180              -                           -                           -                           -                           -                           -                           -                           -                               30,311,204                   

2.20 Septage Unloading -                        -                            -                        -                           -                           -                           -                           1,549,079              394,410                  4,683,584              22,434,543            -                           -                           -                           -                           -                               29,061,616                   

2.21 Pump Station 1 -                        -                            -                        -                           -                           722,605                  65,664                    9,805,232              982,013                  -                           -                           -                           -                           -                           -                           -                               11,575,513                   

2.22 Pump Station 2 -                        -                            -                        335,348                  30,474                    4,569,620              435,919                  -                           -                           -                           -                           -                           -                           -                           -                           -                               5,371,361                     

2.23 O2 Plant Process Controls Phase 2 -                        -                            29,932                  2,651                      267,233                  183,093                  -                           -                           -                           -                           -                           -                           -                           -                           -                           -                               482,909                        

2.24 Gas Monitoring -                        -                            -                        20,571                    2,306                      312,036                  -                           -                           -                           -                           -                           -                           -                           -                           -                           -                               334,913                        

2.25 Ventilation Improvements -                        -                            -                        -                           -                           -                           -                           -                           -                           150,050                  33,312                    352,802                  1,567,735              663,075                  -                           -                               2,766,973                     

2.26 Rehabilitation of Walkways and Stairways -                        -                            155,070               160,032                  165,606                  170,438                  175,892                  181,521                  187,843                  193,324                  199,511                  205,895                  213,066                  219,283                  226,300                  231,622                      2,685,405                     

2.27 Oxygen Production -                        -                            -                        985,349                  648,868                  104,942                  9,076,204              12,477,462            3,210,366              -                           -                           -                           -                           -                           -                           -                               26,503,191                   

2.28 SCADA RTU Upgrades -                        -                            396,000               -                           -                           -                           -                           -                           -                           -                           -                           -                           -                           -                           -                           -                               396,000                        

2.29 High Strength Influent Impact Study -                        780,780                   763,620               -                           -                           -                           -                           -                           -                           -                           -                           -                           -                           -                           -                           -                               1,544,400                     

596,338,296                

3.1 Headworks and Sludge Degritting Transfer -                        1,639,000                491,699               -                           17,047,686            9,091,560              3,507,930              -                           -                           -                           -                           -                           -                           -                           -                           -                               31,777,875                   

3.2 Primary Clarifiers and Odor Control -                        -                            -                        -                           2,612,761              494,222                  4,829,504              15,159,812            15,687,789            8,846,884              -                           -                           -                           -                           -                           -                               47,630,971                   

3.3 Oxygenation Trains -                        -                            -                        -                           -                           -                           -                           1,270,471              466,019                  15,199                    10,447,256            11,179,751            3,445,446              -                           -                           -                               26,824,143                   

3.4 Oxygen Production -                        -                            -                        -                           -                           -                           -                           -                           252,409                  198,663                  24,580                    4,850,151              1,813,787              -                           -                           -                               7,139,589                     

3.5 Secondary Clarifiers -                        -                            -                        -                           -                           -                           -                           2,693,973              1,951,120              429,938                  8,238,951              13,094,717            13,550,772            13,946,188            14,392,466            13,347,376                81,645,502                   

3.6 Disinfection -                        -                            -                        -                           -                           1,101,627              153,361                  5,799,971              11,666,790            -                           -                           -                           -                           -                           -                           -                               18,721,749                   

3.7 Effluent Disposal -                        -                            -                        -                           1,372,663              398,129                  359,972                  7,533,010              7,795,365              8,022,837              2,018,853              -                           -                           -                           -                           -                               27,500,829                   

3.8 Plant Wide Electrical -                        -                            244,034               275,217                  284,803                  286,490                  89,794                    3,251,687              4,854,550              4,996,207              4,576,909              -                           -                           -                           -                           -                               18,859,689                   

3.9 Flood Mitigation -                        -                            187,928               90,573                    10,977                    4,038,111              -                           -                           -                           -                           -                           -                           -                           -                           -                           -                               4,327,589                     

3.10 Yard Piping Replacement -                        -                            -                        -                           234,813                  79,320                    1,900                      1,367,338              1,450,730              1,493,063              274,396                  -                           -                           -                           -                           -                               4,901,560                     

3.11 SCADA RTU Upgrades -                        -                            803,000               397,320                  -                           -                           -                           -                           -                           -                           -                           -                           -                           -                           -                           -                               1,200,320                     

270,529,817                

4.1 Collection System I/I Repairs -                        -                            8,000,001            8,256,001              8,543,536              8,792,839              9,074,210              9,364,584              9,690,729              9,973,507              10,292,659            10,622,024            10,991,962            11,312,711            11,674,718            11,949,282                138,538,762                

4.2 Government Cut FM - Phase 1& 2 (construction ongoing) -                        35,187,000             -                        -                           -                           -                           -                           -                           -                           -                           -                           -                           -                           -                           -                           -                               35,187,000                   

4.3 Government Cut FM - Phase 3 -                        7,280,002                1,170,001            21,903,244            56,665,193            30,357,681            -                           -                           -                           -                           -                           -                           -                           -                           -                           -                               117,376,121                

4.4 North Dade 72 inch PCCP FM Rehabilitation -                        -                            1,418,160            161,284                  6,167,132              11,115,002            4,902,538              -                           -                           -                           -                           -                           -                           -                           -                           -                               23,764,116                   

4.5 South Dade 54 inch PCCP FM Rehabilitation -                        -                            1,088,205            151,492                  5,004,319              10,590,039            1,736,650              -                           -                           -                           -                           -                           -                           -                           -                           -                               18,570,705                   

4.6 Replacement of Tamiami Canal Aerial Crossing FM's at NW 37th Ave -                        -                            46,464                  3,030                      610,749                  67,200                    -                           -                           -                           -                           -                           -                           -                           -                           -                           -                               727,443                        

4.7 Replacement of 18 inch DIP FM in Miami Lakes -                        -                            140,614               15,879                    1,117,718              1,049,122              -                           -                           -                           -                           -                           -                           -                           -                           -                           -                               2,323,333                     

4.8 Rehabilitation of 54 inch PCCP FM in the City of Miami -                        -                            656,196               74,100                    5,216,016              4,895,901              -                           -                           -                           -                           -                           -                           -                           -                           -                           -                               10,842,213                   

4.9 Replace Approximately 30 miles of AC FM Transmission System -                        -                            2,531,777            855,518                  20,484                    15,559,048            16,416,757            16,942,093            383,216                  -                           -                           -                           -                           -                           -                           -                               52,708,893                   

4.10 Opa-Locka Airport 48" PCCP force main replacement -                        -                            1,263,122            306,376                  2,522,364              14,617,293            4,959,467              -                           -                           -                           -                           -                           -                           -                           -                           -                               23,668,622                   

423,707,208                

5.1 Upgrade of PS#0418 -                        -                            1,314,411            253,448                  2,768,448              8,912,982              9,198,198              1,430,383              -                           -                           -                           -                           -                           -                           -                           -                               23,877,869                   

5.2 Upgrade of PS#0691 -                        -                            312,822               79,649                    313,521                  2,228,245              2,299,548              773,707                  -                           -                           -                           -                           -                           -                           -                           -                               6,007,492                     

5.3 Upgrade of PS#0692 -                        -                            312,822               79,649                    313,521                  2,228,245              2,299,548              773,707                  -                           -                           -                           -                           -                           -                           -                           -                               6,007,492                     

5.4 Replacement of Switchgear PS#0414 -                        -                            82,090                  15,903                    220,424                  715,769                  447,252                  -                           -                           -                           -                           -                           -                           -                           -                           -                               1,481,438                     

5.5 Replacement of Switchgear and Rehabilitation of Wet well PS#0415 -                        -                            250,256               63,718                    250,817                  1,782,597              1,839,640              618,966                  -                           -                           -                           -                           -                           -                           -                           -                               4,805,995                     

5.6 Replacement of Switchgear PS#0416 -                        -                            82,090                  15,903                    220,424                  715,769                  447,252                  -                           -                           -                           -                           -                           -                           -                           -                           -                               1,481,438                     

5.7 Replacement of Switchgear and Rehabilitation of Wet well PS#0417 -                        -                            166,839               42,477                    167,211                  1,188,400              1,226,428              412,644                  -                           -                           -                           -                           -                           -                           -                           -                               3,203,999                     

5.8 Replacement of Electrical and Mechanical Equipment in PS#0107 -                        -                            208,548               53,097                    209,014                  1,485,496              1,533,032              515,804                  -                           -                           -                           -                           -                           -                           -                           -                               4,004,992                     

5.9 Replacement of Plumbing and Electrical Equipment at PS#0301 -                        -                            251,740               48,772                    675,966                  2,195,023              1,371,571              -                           -                           -                           -                           -                           -                           -                           -                           -                               4,543,072                     

5.10 Upgrade of PS#0488 -                        -                            164,178               31,809                    440,848                  1,431,539              894,504                  -                           -                           -                           -                           -                           -                           -                           -                           -                               2,962,877                     

5.11 Installation of 60 inch FM from Kendall Dr to PS#0536 -                        -                            328,356               63,618                    881,694                  2,863,073              1,789,005              -                           -                           -                           -                           -                           -                           -                           -                           -                               5,925,746                     

5.12 Replacement of Switchgear at PS#0187 -                        -                            197,015               38,171                    529,016                  1,717,844              1,073,403              -                           -                           -                           -                           -                           -                           -                           -                           -                               3,555,449                     

5.13 Refurbish Emergency Generators and Controls at Regional Pump stations -                        -                            195,639               12,758                    2,845,744              -                           -                           -                           -                           -                           -                           -                           -                           -                           -                           -                               3,054,141                     

5.14 Upgrade of PS #0086, 0492 -                        1,402,501                724,888               -                           -                           -                           -                           -                           -                           -                           -                           -                           -                           -                           -                           -                               2,127,389                     

5.15 Upgrade of PS #0065, 0201, 0334, 0374, 0607 -                        -                            413,901               3,576,929              1,844,840              -                           -                           -                           -                           -                           -                           -                           -                           -                           -                           -                               5,835,671                     

5.16 Upgrade of PS #00198, 0437, 0466, 0680 -                        -                            -                        269,264                  2,333,790              1,203,314              -                           -                           -                           -                           -                           -                           -                           -                           -                           -                               3,806,369                     

5.17 Upgrade of PS #0037, 0351, 0370, 0403 -                        -                            -                        -                           380,968                  3,292,323              1,698,051              -                           -                           -                           -                           -                           -                           -                           -                           -                               5,371,342                     

5.18 Upgrade of PS #0441, 0491, 0710, 0827, 0852, 1236 -                        -                            -                        -                           -                           533,841                  4,613,465              2,379,445              -                           -                           -                           -                           -                           -                           -                           -                               7,526,751                     

5.19 SCADA RTU Upgrades -                        -                            3,957,005            4,083,629              1,962,827              -                           -                           -                           -                           -                           -                           -                           -                           -                           -                           -                               10,003,462                   

105,582,981                

Expenses -                        46,289,283             36,362,353          48,407,817            142,938,988          242,916,618          161,610,220          185,728,407          206,570,083          142,344,615          101,783,858          64,988,372            56,633,195            51,358,886            37,173,395            25,528,280                1,550,634,370             

 Exhibit D-3 Capital Project Costs  in 2012 dollars with 3.2% inflation starting in Fiscal Year 2014-2015

South District 

WWTP

Central District 

WWTP

North District 

WWTP

Sewer Pump 

Station Systems

Wastewater 

Collection and 

Transmission 

Lines



 



 

 

 

 

 

 

Appendix E 

Flow Projection by Pump Station 

 

 

 

 

 

 

 

 

 



 



Dry Weather AADF Peak Hour Min Max

[1]  [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12]

1 1 25.128 29.219 86.655 CD - - - 54.180 212.011 No

2 2 11.950 13.896 40.039 CD - - - 17.370 62.430 No

3 4 0.727 0.845 1.756 1 CD - - * * -

4 5 0.293 0.341 1.627 2 CD - - * * -

5 6 0.715 0.831 2.097 2 CD - - * * -

6 7 0.600 0.697 1.686 1 CD - - * * -

7 8 3.080 3.582 7.883 CD - - - * * -

8 9 3.119 3.627 10.691 1 CD - - * * -

9 10 1.064 1.237 2.620 1 CD - - * * -

10 0010-P 0.020 0.023 0.105 CD - - - 0.020 0.100 -

11 11 1.915 2.227 5.074 1 CD - - * * -

12 0011-F1 0.014 0.016 0.075 ** ** ** ** ** ** -

13 0011-F2 0.006 0.007 0.034 ** ** ** ** ** ** -

14 0011-F4 0.002 0.002 0.009 ** ** ** ** ** ** -

15 12 0.135 0.157 0.271 1 CD - - * * -

16 13 0.023 0.026 0.068 1 CD - - * * -

17 14 1.310 1.524 4.025 187 CD - - 1.250 4.340 Yes

18 0014-F1 0.032 0.038 0.173 CD - - - 0.030 0.170 -

19 16 1.245 1.448 4.273 1 CD - - * * -

20 17 0.261 0.304 0.913 1 CD - - * * -

21 0017-F1 0.014 0.016 0.073 ** ** ** ** ** ** -

22 18 0.101 0.118 0.273 1 CD - - * * -

23 19 0.521 0.605 1.418 187 CD - - 0.670 2.560 No

24 20 0.249 0.290 0.789 1 CD - - * * -

25 21 0.112 0.130 0.438 2 CD - - * * -

26 22 0.213 0.247 1.144 19 187 CD - * * -

27 23 0.022 0.025 0.068 68 9 1 CD * * -

28 26 0.630 0.732 2.344 187 CD - - 0.620 2.690 No

29 27 0.853 0.992 5.199 187 CD - - 0.860 5.200 No

30 28 0.126 0.146 0.351 26 187 CD - * * -

31 29 0.147 0.171 0.583 6 2 CD - * * -

32 32 0.011 0.012 0.080 152 1 CD - * * -

33 33 0.047 0.055 0.139 16 1 CD - * * -

34 34 0.047 0.055 0.137 152 1 CD - * * -

35 35 0.087 0.101 0.217 6 2 CD - * * -

36 37 0.011 0.013 0.027 48 2 CD - * * -

37 38 0.024 0.028 0.062 48 2 CD - * * -

38 41 0.032 0.037 0.101 62 2 CD - * * -

39 42 0.549 0.638 2.021 2 CD - - * * -

40 44 0.617 0.717 1.883 2 CD - - * * -

41 45 0.013 0.015 0.055 1 CD - - * * -

42 46 0.057 0.066 0.178 6 2 CD - * * -

43 47 0.365 0.425 1.107 6 2 CD - * * -

44 48 1.205 1.401 2.683 2 CD - - * * -

45 0048-F1 0.008 0.010 0.045 ** ** ** ** ** ** -

46 49 0.778 0.905 2.650 2 CD - - * * -

47 50 0.181 0.211 0.516 1 CD - - * * -

48 51 0.126 0.146 0.404 2 CD - - * * -

49 52 0.228 0.265 0.686 2 CD - - * * -

50 53 0.004 0.004 0.079 11 1 CD - * * -

51 54 4.637 5.392 10.363 1 CD - - * * -

52 55 0.406 0.472 1.329 1 CD - - * * -

53 56 0.293 0.341 0.790 1 CD - - * * -

54 57 0.070 0.081 0.192 58 2 CD - * * -

55 58 0.299 0.348 0.862 2 CD - - * * -

56 59 0.056 0.065 0.170 1 CD - - * * -

57 60 0.019 0.022 0.144 CD - - - 0.010 0.140 No

58 61 0.155 0.180 0.454 1 CD - - * * -

59 62 1.035 1.204 4.202 2 CD - - * * -

60 63 0.029 0.034 0.076 1 CD - - * * -

61 64 0.235 0.274 0.492 1 CD - - * * -

62 65 0.307 0.357 0.772 9 1 CD - * * -

63 66 0.022 0.025 0.114 9 1 CD - * * -

64 67 0.117 0.136 0.530 9 1 CD - * * -

65 68 0.113 0.131 0.374 9 1 CD - * * -

66 69 0.460 0.535 1.277 1 CD - - * * -

67 70 0.004 0.005 0.029 80 78 117 1 * * -

68 71 0.070 0.082 0.279 1 CD - - * * -

69 72 0.642 0.746 2.303 54 1 CD - * * -

70 73 0.029 0.034 0.115 1 CD - - * * -

71 74 0.455 0.529 1.618 1 CD - - * * -

72 75 0.272 0.316 1.298 1 CD - - * * -

73 76 0.295 0.343 0.977 54 1 CD - * * -

74 77 0.197 0.229 0.853 1 CD - - * * -

No. Station/Basin

2035 Station Basin Flow, [MGD]

Downstream Stations / WWTP

Model Input Flow, [MGD] 72-

Hour Hydrograph
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Dry Weather AADF Peak Hour Min Max

[1]  [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12]

No. Station/Basin

2035 Station Basin Flow, [MGD]

Downstream Stations / WWTP

Model Input Flow, [MGD] 72-

Hour Hydrograph Upgrade 

Required

75 78 0.161 0.187 0.855 117 1 CD - * * -

76 79 0.137 0.160 1.356 1 CD - - * * -

77 80 0.174 0.202 0.423 78 117 1 CD * * -

78 81 0.008 0.010 0.059 83 1 CD - * * -

79 82 0.023 0.027 0.091 79 1 CD - * * -

80 83 0.129 0.149 0.811 1 CD - - * * -

81 84 0.085 0.099 0.316 48 2 CD - * * -

82 85 0.424 0.493 1.591 54 1 CD - * * -

83 86 0.248 0.289 0.825 1 CD - - * * -

84 0086-F1 0.005 0.005 0.025 ** ** ** ** ** ** -

85 0086-F2 0.010 0.012 0.055 ** ** ** ** ** ** -

86 0086-F3 0.026 0.030 0.139 ** ** ** ** ** ** -

87 0086-F4 0.009 0.010 0.046 ** ** ** ** ** ** -

88 0086-F5 0.026 0.030 0.139 ** ** ** ** ** ** -

89 87 0.196 0.228 0.784 187 CD - - 0.120 0.780 No

90 88 0.020 0.023 0.110 102 1 CD - * * -

91 89 0.004 0.005 0.036 102 1 CD - * * -

92 90 0.063 0.073 0.155 187 CD - - 0.040 0.150 No

93 91 0.286 0.333 1.566 187 CD - - 0.090 1.570 No

94 92 0.085 0.099 0.517 187 CD - - 0.100 0.520 No

95 93 0.064 0.074 0.282 187 CD - - 0.060 0.280 No

96 94 0.153 0.177 0.731 187 CD - - 0.070 0.730 No

97 0094-F1 0.058 0.068 0.311 SD - - - 0.060 0.310 -

98 95 0.025 0.029 0.095 CD - - - 0.010 0.100 No

99 96 0.023 0.027 0.054 CD - - - 0.010 0.050 No

100 97 0.557 0.647 1.815 187 CD - - 0.220 1.810 No

101 98 0.106 0.123 0.379 187 CD - - 0.130 0.380 No

102 99 0.138 0.161 0.545 187 CD - - 0.050 0.540 No

103 0099-F2 0.079 0.092 0.346 SD - - - 0.060 0.350 -

104 100 0.195 0.227 0.406 1 CD - - * * -

105 101 0.291 0.338 1.201 1 CD - - * * -

106 102 0.265 0.308 1.058 1 CD - - * * -

107 103 0.077 0.089 0.261 1 CD - - * * -

108 0103-F1 0.183 0.213 0.733 ** ** ** ** ** ** -

109 104 0.388 0.451 1.192 1 CD - - * * -

110 105 0.135 0.157 0.591 187 CD - - 0.060 0.590 No

111 106 0.369 0.429 0.898 1 CD - - * * -

112 107 0.377 0.439 1.374 1 CD - - * * -

113 0107-F3 0.004 0.004 0.020 ** ** ** ** ** ** -

114 108 0.035 0.041 0.210 187 CD - - 0.040 0.210 No

115 109 0.898 1.045 2.651 187 CD - - 0.720 2.650 Yes

116 0109-F1 0.107 0.124 0.468 CD - - - 0.090 0.470 -

117 110 0.293 0.341 1.585 187 CD - - 0.470 1.590 Yes

118 0110-F1 0.069 0.080 0.368 ** ** ** ** ** ** -

119 0110-F2 0.050 0.058 0.268 CD - - - 0.050 0.270 -

120 111 0.119 0.138 0.449 187 CD - - 0.080 0.450 No

121 112 1.934 2.249 5.177 1 CD - - * * -

122 0112-F2 0.028 0.033 0.151 ** ** ** ** ** ** -

123 113 0.183 0.213 0.774 187 CD - - 0.120 0.770 No

124 114 0.234 0.272 1.247 187 CD - - 0.120 1.250 Yes

125 115 0.787 0.916 2.675 1 CD - - * * -

126 0115-F1 0.122 0.142 0.535 ** ** ** ** ** ** -

127 0115-F2 0.033 0.038 0.174 ** ** ** ** ** ** -

128 116 0.057 0.067 0.261 187 CD - - 0.070 0.260 No

129 117 1.767 2.055 8.605 1 CD - - * * -

130 118 0.055 0.064 0.313 14 187 CD - * * -

131 119 0.069 0.080 0.363 187 CD - - 0.070 0.360 No

132 120 1.290 1.500 3.792 187 CD - - 1.120 3.790 No

133 121 0.668 0.777 2.109 187 CD - - 0.480 2.110 No

134 0121-F1 0.024 0.028 0.127 CD - - - 0.020 0.130 -

135 122 0.060 0.070 0.133 CD - - - 0.040 0.130 No

136 123 0.052 0.061 0.202 187 CD - - 0.020 0.200 Yes

137 124 0.105 0.122 0.595 187 CD - - 0.120 0.590 No

138 125 0.380 0.441 1.345 187 CD - - 0.260 1.370 No

139 126 0.063 0.074 0.293 187 CD - - 0.020 0.290 No

140 127 0.012 0.013 0.031 125 187 CD - * * -

141 128 0.315 0.366 1.127 187 CD - - 0.250 1.130 Yes

142 129 0.302 0.351 0.945 187 CD - - 0.220 0.950 No

143 130 0.359 0.418 0.866 CD - - - 0.360 0.960 Yes

144 0130-F1 0.001 0.001 0.003 ** ** ** ** ** ** -

145 131 0.088 0.102 0.253 CD - - - 0.090 0.250 Yes

146 0131-F1 0.023 0.026 0.122 ** ** ** ** ** ** -

147 132 0.021 0.024 0.097 130 CD - - * * -

148 133 0.120 0.140 0.182 CD - - - 0.060 0.180 No

149 0133-F1 0.001 0.001 0.003 ** ** ** ** ** ** -

150 134 0.059 0.068 0.118 CD - - - 0.020 0.120 No

E - 2 See   page  19 for Legend



Dry Weather AADF Peak Hour Min Max

[1]  [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12]

No. Station/Basin

2035 Station Basin Flow, [MGD]

Downstream Stations / WWTP

Model Input Flow, [MGD] 72-

Hour Hydrograph Upgrade 

Required

151 135 0.216 0.251 0.544 CD - - - 0.140 0.540 No

152 136 0.321 0.374 0.853 CD - - - 0.330 1.200 No

153 137 0.070 0.082 0.350 136 CD - - * * -

154 138 0.107 0.124 0.283 CD - - - 0.060 0.280 Yes

155 139 0.015 0.017 0.060 187 CD - - 0.010 0.060 No

156 140 0.025 0.029 0.122 187 CD - - 0.030 0.120 No

157 142 0.278 0.324 1.188 187 CD - - 0.260 1.190 No

158 0142-F1 0.124 0.144 0.543 CD - - - 0.100 0.540 -

159 0142-F2 0.057 0.067 0.306 ** ** ** ** ** ** -

160 0142-F3 0.052 0.060 0.275 ** ** ** ** ** ** -

161 143 0.094 0.109 0.516 187 CD - - 0.110 0.520 No

162 144 0.603 0.701 3.794 0536 & 0559 SD - - 0.760 3.790 Yes

163 0144-F1 0.034 0.039 0.180 ** ** ** ** ** ** -

164 0144-F2 0.058 0.067 0.307 ** ** ** ** ** ** -

165 145 0.755 0.878 2.495 187 CD - - 0.710 2.500 Yes

166 146 0.123 0.143 0.282 CD - - - 0.060 0.280 No

167 147 0.287 0.334 1.065 187 CD - - 0.220 1.070 No

168 148 0.095 0.111 0.525 187 CD - - 0.110 0.520 No

169 149 0.990 1.152 3.105 187 CD - - 0.770 3.100 Yes

170 150 0.244 0.283 1.228 187 CD - - 0.250 1.230 No

171 151 0.024 0.028 0.065 187 CD - - 0.010 0.070 No

172 0151-F1 0.070 0.082 0.376 ** ** ** ** ** ** -

173 0151-F2 0.252 0.293 1.011 CD - - - 0.200 1.010 -

174 152 2.014 2.342 8.010 1 CD - - * * -

175 153 0.195 0.226 1.029 0536 & 0559 SD - - 0.210 1.030 No

176 0153-F1 0.000 ** ** ** ** ** ** -

177 0153-F3 0.054 0.062 0.286 CD - - - 0.050 0.290 -

178 0153-F4 0.017 0.020 0.091 CD - - - 0.020 0.090 -

179 0153-F6 0.000 ** ** ** ** ** ** -

180 0153-F7 0.000 ** ** ** ** ** ** -

181 0153-F8 0.043 0.050 0.230 ** ** ** ** ** ** -

182 0153-F9 0.038 0.044 0.202 ** ** ** ** ** ** -

183 154 0.059 0.068 0.467 187 CD - - 0.060 0.470 No

184 0154-F1 3.455 4.017 12.741 CD - - - 3.340 12.740 -

185 155 0.187 0.217 1.254 187 CD - - 0.180 1.250 No

186 156 0.452 0.526 1.027 1 CD - - * * -

187 157 0.412 0.479 1.643 187 CD - - 0.280 1.640 Yes

188 0157-F1 0.048 0.055 0.254 CD - - - 0.050 0.250 -

189 158 0.194 0.226 1.136 187 CD - - 0.220 1.140 Yes

190 159 0.083 0.096 0.498 187 CD - - 0.100 0.500 No

191 160 0.317 0.369 1.245 187 CD - - 0.120 1.240 No

192 0160-P 0.008 0.010 0.045 CD - - - 0.010 0.040 -

193 161 0.028 0.032 0.267 187 CD - - 0.010 0.270 Yes

194 162 0.058 0.067 0.356 187 CD - - 0.030 0.360 No

195 163 0.089 0.104 0.436 187 CD - - 0.060 0.440 No

196 164 0.022 0.026 0.216 1 CD - - * * -

197 165 0.222 0.258 0.700 187 CD - - 0.120 0.700 Yes

198 166 0.080 0.093 0.581 187 CD - - 0.090 0.580 No

199 167 0.043 0.050 0.077 1 CD - - * * -

200 168 0.062 0.073 0.155 187 CD - - 0.040 0.160 No

201 0168-P 0.136 0.159 0.600 CD - - - 0.110 0.600 -

202 169 0.030 0.035 0.272 187 CD - - 0.050 0.270 No

203 170 0.173 0.201 0.531 CD - - - 0.110 0.530 No

204 171 1.256 1.461 7.370 1 CD - - * * -

205 172 0.209 0.243 1.195 187 CD - - 0.090 1.190 No

206 173 0.156 0.182 0.817 187 CD - - 0.160 0.820 Yes

207 0173-F2 0.005 0.005 0.024 CD - - - 0.000 0.020 -

208 0173-F3 0.002 0.002 0.009 ** ** ** ** ** ** -

209 174 0.041 0.047 0.206 187 CD - - 0.040 0.210 No

210 0174-F3 0.006 0.007 0.032 CD - - - 0.010 0.030 -

211 175 0.852 0.991 2.258 187 CD - - 0.650 2.260 No

212 0175-F1 0.071 0.083 0.381 ** ** ** ** ** ** -

213 0175-F2 0.032 0.037 0.172 ** ** ** ** ** ** -

214 176 0.857 0.996 3.478 1 CD - - * * -

215 177 0.847 0.985 3.650 0536 & 0559 SD - - 1.340 4.940 Yes

216 179 0.033 0.039 0.159 177 0536 & 0559 SD - * * -

217 180 0.087 0.101 0.995 177 0536 & 0559 SD - * * -

218 181 0.022 0.026 0.080 177 0536 & 0559 SD - * * -

219 0181-F1 0.007 0.008 0.036 ** ** ** ** ** ** -

220 0181-F2 0.030 0.035 0.160 ** ** ** ** ** ** -

221 182 0.039 0.045 0.091 187 CD - - 0.020 0.090 No

222 183 0.196 0.228 1.066 0536 & 0559 SD - - 0.160 1.070 No

223 184 0.424 0.493 3.238 0536 & 0559 SD - - 0.450 3.240 No

224 185 0.148 0.172 0.791 0536 & 0559 SD - - 0.050 0.790 No

225 186 0.438 0.510 0.977 1 CD - - * * -

226 188 0.106 0.124 0.571 187 CD - - 0.040 0.570 No
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227 189 0.059 0.069 0.407 187 CD - - 0.080 0.410 No

228 190 0.534 0.621 2.357 1 CD - - * * -

229 191 0.044 0.051 0.137 1 CD - - * * -

230 192 0.105 0.122 0.631 187 CD - - 0.090 0.630 No

231 193 0.044 0.051 0.259 187 CD - - 0.050 0.260 No

232 194 0.026 0.030 0.340 187 CD - - 0.020 0.340 No

233 195 0.023 0.027 0.195 187 CD - - 0.040 0.190 No

234 0195-F1 0.029 0.034 0.155 SD - - - 0.030 0.150 -

235 0195-F2 0.000 0.000 0.000 ** ** ** ** ** ** -

236 0195-F3 0.000 ** ** ** ** ** ** -

237 196 0.648 0.753 2.822 187 CD - - 0.730 2.820 Yes

238 197 0.095 0.111 0.420 187 CD - - 0.090 0.420 No

239 198 0.693 0.806 2.203 187 CD - - 0.640 2.200 Yes

240 0198-F1 0.027 0.031 0.142 ** ** ** ** ** ** -

241 199 0.014 0.017 0.052 187 CD - - 0.010 0.050 Yes

242 0199-F1 0.371 0.431 1.311 CD - - - 0.310 1.310 -

243 200 0.100 0.116 0.228 190 1 CD - * * -

244 201 0.446 0.519 1.924 187 CD - - 0.410 1.920 Yes

245 202 0.076 0.088 0.400 187 CD - - 0.080 0.400 No

246 203 0.137 0.159 0.546 187 CD - - 0.080 0.550 No

247 204 0.133 0.154 0.833 0536 & 0559 SD - - 0.120 0.830 No

248 206 0.215 0.249 1.553 0536 & 0559 SD - - 0.100 1.550 No

249 0206-F3 0.036 0.042 0.192 CD - - - 0.030 0.190 -

250 207 0.149 0.173 0.770 0536 & 0559 SD - - 0.050 0.770 No

251 0207-F1 0.003 0.003 0.015 ** ** ** ** ** ** -

252 0207-F2 0.003 0.003 0.016 ** ** ** ** ** ** -

253 208 0.047 0.054 0.154 187 CD - - 0.030 0.150 No

254 209 0.083 0.096 0.971 0536 & 0559 SD - - 0.030 0.970 No

255 210 0.078 0.091 0.512 187 CD - - 0.020 0.510 Yes

256 211 0.023 0.027 0.069 0536 & 0559 SD - - 0.000 0.070 No

257 212 0.191 0.222 0.560 0536 & 0559 SD - - 0.080 0.560 No

258 213 0.175 0.204 1.256 0536 & 0559 SD - - 0.110 1.260 Yes

259 0213-F1 0.037 0.043 0.197 ** ** ** ** ** ** -

260 0213-F2 0.144 0.168 0.578 SD - - - 0.110 0.580 -

261 214 0.153 0.178 0.971 0536 & 0559 SD - - 0.180 0.970 No

262 0214-F1 0.103 0.119 0.451 SD - - - 0.080 0.450 -

263 215 0.149 0.174 0.794 0536 & 0559 SD - - 0.070 0.790 No

264 0215-F1 0.037 0.043 0.196 ** ** ** ** ** ** -

265 0215-F2 0.036 0.042 0.192 ** ** ** ** ** ** -

266 0215-F3 0.039 0.046 0.210 ** ** ** ** ** ** -

267 0215-F4 0.014 0.017 0.077 ** ** ** ** ** ** -

268 0215-F5 0.024 0.028 0.128 ** ** ** ** ** ** -

269 216 0.378 0.439 0.997 0536 & 0559 SD - - 0.140 1.000 Yes

270 0216-F2 0.023 0.027 0.122 ** ** ** ** ** ** -

271 0216-F3 0.022 0.025 0.117 ** ** ** ** ** ** -

272 0216-F4 0.029 0.034 0.154 SD - - - 0.030 0.150 -

273 0216-F5 0.025 0.029 0.132 ** ** ** ** ** ** -

274 217 0.169 0.197 1.200 0536 & 0559 SD - - 0.050 1.200 No

275 218 0.044 0.052 0.119 187 CD - - 0.020 0.120 No

276 219 0.032 0.037 0.088 0536 & 0559 SD - - 0.020 0.090 No

277 0219-F1 0.012 0.014 0.063 ** ** ** ** ** ** -

278 0219-F2 0.020 0.023 0.107 ** ** ** ** ** ** -

279 220 0.343 0.399 0.869 0536 & 0559 SD - - 0.130 0.870 No

280 221 0.039 0.045 0.073 0536 & 0559 SD - - 0.010 0.070 No

281 222 0.231 0.269 1.152 0536 & 0559 SD - - 0.130 1.150 No

282 223 0.255 0.297 0.921 0536 & 0559 SD - - 0.170 0.920 No

283 224 0.039 0.045 0.975 0536 & 0559 SD - - 0.230 0.980 No

284 225 0.739 0.860 2.034 0536 & 0559 SD - - 0.440 2.850 Yes

285 0225-F1 0.150 0.175 0.601 ** ** ** ** ** ** -

286 226 0.081 0.094 0.130 0536 & 0559 SD - - 0.030 0.130 Yes

287 227 0.109 0.127 0.473 0536 & 0559 SD - - 0.040 0.470 No

288 229 0.021 0.024 0.114 0536 & 0559 SD - - 0.010 0.110 No

289 230 0.306 0.356 0.790 0536 & 0559 SD - - 0.160 0.790 No

290 231 0.133 0.155 0.305 0536 & 0559 SD - - 0.060 0.300 No

291 232 0.379 0.441 1.605 0536 & 0559 SD - - 0.160 1.600 No

292 234 0.196 0.228 0.399 0536 & 0559 SD - - 0.130 0.400 No

293 235 0.292 0.340 0.877 0536 & 0559 SD - - 0.080 0.880 No

294 236 0.347 0.403 1.067 0536 & 0559 SD - - 0.350 1.070 No

295 237 0.387 0.450 1.178 0536 & 0559 SD - - 0.130 1.180 No

296 238 0.140 0.163 0.742 0536 & 0559 SD - - 0.150 0.740 No

297 239 0.443 0.515 1.147 0536 & 0559 SD - - 0.240 1.150 No

298 240 0.016 0.019 0.047 0536 & 0559 SD - - 0.010 0.050 No

299 241 0.044 0.051 0.202 0536 & 0559 SD - - 0.080 0.200 No

300 242 0.064 0.074 0.429 0536 & 0559 SD - - 0.090 0.430 No

301 243 0.003 0.004 0.012 0536 & 0559 SD - - 0.000 0.010 No

302 301 1.715 1.994 7.165 ND - - - 3.260 12.840 No
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303 0301-F1 0.004 0.005 0.021 ** ** ** ** ** ** -

304 304 0.017 0.020 0.042 345 0300 & 1310 ND - 0.010 0.040 No

305 305 0.035 0.040 0.142 345 0300 & 1310 ND - 0.030 0.140 No

306 308 0.227 0.264 0.855 345 0300 & 1310 ND - 0.220 0.860 No

307 309 0.026 0.030 0.143 345 0300 & 1310 ND - 0.020 0.140 Yes

308 310 0.891 1.036 1.346 ND - - - 0.580 1.530 No

309 311 0.280 0.326 1.227 ND - - - 0.370 1.680 No

310 312 0.187 0.218 0.451 311 ND - - * * -

311 313 0.182 0.212 0.385 ND - - - 0.140 0.390 No

312 314 0.057 0.066 0.183 310 ND - - * * -

313 315 0.019 0.022 0.051 301 ND - - * * -

314 316 0.330 0.384 2.298 301 ND - - * * -

315 317 0.116 0.135 0.398 301 ND - - * * -

316 318 0.935 1.088 2.977 421 ND - - 0.860 2.980 No

317 319 0.018 0.021 0.060 0300 & 1310 ND - - 0.010 0.060 No

318 320 0.009 0.010 0.030 425 ND - - 0.010 0.030 No

319 321 0.230 0.267 0.564 425 ND - - 0.160 0.560 No

320 0321-F1 0.097 0.112 0.424 ND - - - 0.080 0.420 -

321 322 0.027 0.032 0.094 423 ND - - * * -

322 323 0.539 0.627 2.270 345 0300 & 1310 ND - 0.500 2.270 No

323 324 0.150 0.174 0.287 425 ND - - 0.100 0.290 No

324 325 0.020 0.023 0.056 345 0300 & 1310 ND - 0.010 0.060 No

325 0325-F1 0.076 0.088 0.333 ** ** ** ** ** ** -

326 326 0.015 0.018 0.059 345 0300 & 1310 ND - 0.010 0.060 No

327 327 0.002 0.002 0.008 345 0300 & 1310 ND - 0.000 0.010 No

328 328 0.013 0.016 0.052 345 0300 & 1310 ND - 0.010 0.050 No

329 329 0.152 0.176 0.756 0300 & 1310 ND - - 0.100 0.760 No

330 0329-F1 0.011 0.012 0.057 ND - - - 0.010 0.060 -

331 330 0.213 0.248 0.670 0300 & 1310 ND - - 0.210 0.670 No

332 331 0.598 0.695 2.712 0300 & 1310 ND - - 0.510 2.710 Yes

333 332 0.115 0.134 0.312 0300 & 1310 ND - - 0.110 0.310 No

334 333 0.306 0.356 1.253 0300 & 1310 ND - - 0.340 1.450 No

335 334 0.040 0.047 0.194 333 0300 & 1310 ND - * * -

336 335 0.363 0.422 1.585 0300 & 1310 ND - - 0.340 1.970 No

337 0335-F1 0.029 0.034 0.157 ND - - - 0.030 0.160 -

338 336 0.061 0.070 0.381 335 0300 & 1310 ND - * * -

339 337 0.113 0.131 1.096 0300 & 1310 ND - - 0.330 1.100 Yes

340 338 0.123 0.143 0.617 0300 & 1310 ND - - 0.090 0.620 Yes

341 339 0.007 0.008 0.030 0300 & 1310 ND - - 0.010 0.030 No

342 340 0.103 0.120 0.552 422 0300 & 1310 ND - 0.100 0.550 No

343 0340-P 0.303 0.353 1.073 ND - - - 0.250 1.070 -

344 341 0.045 0.052 0.209 0300 & 1310 ND - - 0.040 0.210 No

345 342 0.061 0.071 0.140 425 ND - - 0.030 0.140 No

346 343 0.405 0.471 1.391 425 ND - - 0.270 1.390 Yes

347 0343-F1 0.089 0.103 0.390 ND - - - 0.070 0.390 -

348 344 0.743 0.864 1.060 425 ND - - 0.470 1.060 No

349 349 0.399 0.464 1.241 421 ND - - 0.270 1.240 No

350 350 0.337 0.392 1.932 421 ND - - 0.210 1.930 No

351 351 0.249 0.289 0.460 415 0300 & 1310 ND - * * -

352 352 0.115 0.134 0.328 415 0300 & 1310 ND - * * -

353 353 0.156 0.181 0.649 416 0300 & 1310 ND - 0.110 0.650 No

354 354 0.198 0.230 1.477 416 0300 & 1310 ND - 0.100 1.480 Yes

355 355 0.136 0.158 0.452 415 0300 & 1310 ND - * * -

356 356 0.046 0.054 0.739 415 0300 & 1310 ND - * * -

357 357 0.031 0.036 0.170 415 0300 & 1310 ND - * * -

358 358 0.007 0.008 0.049 415 0300 & 1310 ND - * * -

359 359 0.069 0.081 0.751 415 0300 & 1310 ND - * * -

360 360 0.056 0.065 0.239 415 0300 & 1310 ND - * * -

361 361 0.085 0.099 0.400 415 0300 & 1310 ND - * * -

362 362 0.150 0.175 0.388 415 0300 & 1310 ND - * * -

363 363 0.115 0.133 1.006 415 0300 & 1310 ND - * * -

364 364 0.082 0.096 0.330 415 0300 & 1310 ND - * * -

365 365 0.036 0.041 0.383 415 0300 & 1310 ND - * * -

366 366 0.194 0.225 1.408 415 0300 & 1310 ND - * * -

367 367 0.150 0.175 2.241 415 0300 & 1310 ND - * * -

368 368 0.167 0.195 0.651 415 0300 & 1310 ND - * * -

369 369 0.021 0.024 0.092 415 0300 & 1310 ND - * * -

370 370 0.036 0.042 0.308 415 0300 & 1310 ND - * * -

371 0370-F1 0.053 0.062 0.283 ND - - - 0.050 0.280 -

372 371 0.092 0.107 0.379 415 0300 & 1310 ND - * * -

373 0371-F1 0.004 0.004 0.020 ND - - - 0.000 0.020 -

374 372 0.099 0.115 0.427 415 0300 & 1310 ND - * * -

375 373 0.164 0.190 0.684 415 0300 & 1310 ND - * * -

376 374 0.174 0.202 0.441 415 0300 & 1310 ND - * * -

377 375 0.054 0.062 0.633 415 0300 & 1310 ND - * * -

378 376 0.043 0.050 0.326 415 0300 & 1310 ND - * * -
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379 377 0.108 0.125 0.478 415 0300 & 1310 ND - * * -

380 378 0.105 0.122 0.379 0300 & 1310 ND - - 0.070 0.380 No

381 379 0.039 0.045 0.108 417 0300 & 1310 ND - * * -

382 380 0.016 0.019 0.039 416 0300 & 1310 ND - 0.010 0.040 Yes

383 381 0.016 0.019 0.052 417 0300 & 1310 ND - * * -

384 382 0.043 0.050 0.185 417 0300 & 1310 ND - * * -

385 383 0.013 0.016 0.300 417 0300 & 1310 ND - * * -

386 384 0.022 0.026 0.103 383 417 0300 & 1310 ND * * -

387 0384-P 0.036 0.042 0.194 ND - - - 0.030 0.190 -

388 385 0.021 0.025 0.295 415 0300 & 1310 ND - * * -

389 386 0.304 0.353 1.483 0300 & 1310 ND - - 0.260 1.480 Yes

390 387 0.143 0.166 0.613 0300 & 1310 ND - - 0.170 0.610 No

391 0387-F2 0.008 0.009 0.041 ** ** ** ** ** ** -

392 0387-F3 0.018 0.021 0.098 ** ** ** ** ** ** -

393 0387-F4 0.009 0.011 0.049 ** ** ** ** ** ** -

394 0387-F5 0.005 0.006 0.026 ** ** ** ** ** ** -

395 389 0.085 0.099 0.163 415 0300 & 1310 ND - * * -

396 390 0.010 0.012 0.026 416 0300 & 1310 ND - 0.010 0.030 Yes

397 391 0.045 0.053 0.116 417 0300 & 1310 ND - * * -

398 392 0.067 0.078 0.168 ND - - - 0.060 0.170 No

399 393 0.092 0.107 0.160 ND - - - 0.050 0.160 No

400 394 0.143 0.166 0.337 423 ND - - * * -

401 395 0.070 0.081 0.447 ND - - - 0.100 0.450 No

402 0395-F1 0.000 0.000 0.002 ** ** ** ** ** ** -

403 397 0.049 0.057 0.177 423 ND - - * * -

404 398 0.032 0.037 0.076 399 423 ND - * * -

405 399 0.630 0.733 1.939 423 ND - - * * -

406 400 0.007 0.008 0.030 423 ND - - * * -

407 401 0.029 0.034 0.136 0300 & 1310 ND - - 0.020 0.140 No

408 402 0.058 0.067 0.270 423 ND - - * * -

409 0402-F1 0.008 0.009 0.041 ** ** ** ** ** ** -

410 403 0.047 0.055 0.317 416 0300 & 1310 ND - 0.070 0.380 Yes

411 404 0.042 0.049 0.142 416 0300 & 1310 ND - 0.020 0.140 No

412 405 0.030 0.034 0.064 403 416 0300 & 1310 ND * * -

413 406 0.629 0.732 1.272 416 0300 & 1310 ND - 0.390 1.270 No

414 0406-F2 0.055 0.064 0.296 ND - - - 0.050 0.300 -

415 407 0.089 0.103 0.270 408 416 0300 & 1310 ND * * -

416 408 0.069 0.080 0.973 416 0300 & 1310 ND - 0.190 1.240 Yes

417 409 0.060 0.070 0.522 416 0300 & 1310 ND - 0.040 0.520 Yes

418 410 0.063 0.073 0.342 416 0300 & 1310 ND - 0.060 0.340 Yes

419 411 0.046 0.054 0.133 421 ND - - 0.040 0.130 No

420 0411-F1 0.062 0.072 0.330 ** ** ** ** ** ** -

421 0411-F3 0.009 0.011 0.050 ** ** ** ** ** ** -

422 412 0.045 0.052 0.135 421 ND - - 0.060 0.140 No

423 413 0.168 0.195 0.599 416 0300 & 1310 ND - 0.100 0.600 No

424 414 0.216 0.251 0.596 0300 & 1310 ND - - 0.140 0.600 No

425 415 0.581 0.675 4.013 0300 & 1310 ND - - 2.970 19.960 No

426 417 0.613 0.712 1.515 0300 & 1310 ND - - 1.140 6.400 No

427 418 1.374 1.598 5.594 0300 & 1310 ND - - 0.963 5.594 -

428 419 0.184 0.214 0.728 415 0300 & 1310 ND - * * -

429 0419-F1 0.001 0.001 0.006 ND - - - 0.000 0.010 -

430 420 0.163 0.190 0.315 421 ND - - 0.060 0.310 No

431 0420-F1 0.039 0.046 0.210 ND - - - 0.040 0.210 -

432 423 0.313 0.364 1.133 ND - - - 1.250 4.180 No

433 424 0.300 0.348 0.793 ND - - - 0.150 0.790 No

434 0424-F1 0.006 0.007 0.033 ** ** ** ** ** ** -

435 427 0.081 0.094 0.338 415 0300 & 1310 ND - * * -

436 428 0.220 0.256 1.253 416 0300 & 1310 ND - 0.260 1.250 Yes

437 429 0.231 0.268 2.358 416 0300 & 1310 ND - 0.490 2.360 Yes

438 430 0.149 0.174 0.553 416 0300 & 1310 ND - 0.070 0.550 Yes

439 431 0.147 0.171 1.899 416 0300 & 1310 ND - 0.350 1.900 Yes

440 432 0.063 0.073 0.125 423 ND - - * * -

441 433 0.038 0.045 0.110 0300 & 1310 ND - - 0.020 0.110 Yes

442 434 0.078 0.091 0.233 0300 & 1310 ND - - 0.090 0.230 No

443 435 0.564 0.656 2.455 425 ND - - 0.710 2.460 Yes

444 436 0.130 0.152 0.553 416 0300 & 1310 ND - 0.080 0.550 Yes

445 437 0.643 0.748 2.342 416 0300 & 1310 ND - 0.570 2.340 Yes

446 438 0.022 0.025 0.046 425 ND - - 0.010 0.050 No

447 439 0.095 0.111 0.372 425 ND - - 0.030 0.370 No

448 0439-P1 0.063 0.074 0.338 ND - - - 0.060 0.340 -

449 0439-P2 0.039 0.045 0.207 ND - - - 0.040 0.210 -

450 440 0.472 0.549 1.524 422 0300 & 1310 ND - 0.310 1.520 Yes

451 0440-F1 0.010 0.011 0.052 ** ** ** ** ** ** -

452 441 0.182 0.211 1.467 422 0300 & 1310 ND - 0.110 1.470 Yes

453 442 0.029 0.034 0.118 422 0300 & 1310 ND - 0.020 0.120 No

454 443 0.049 0.057 0.256 422 0300 & 1310 ND - 0.050 0.260 No
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455 444 0.081 0.094 0.338 422 0300 & 1310 ND - 0.040 0.340 No

456 445 0.174 0.202 0.401 422 0300 & 1310 ND - 0.060 0.400 No

457 446 0.146 0.169 0.346 421 ND - - 0.150 0.350 No

458 447 0.062 0.073 0.219 421 ND - - 0.040 0.220 No

459 448 0.071 0.083 0.529 421 ND - - 0.040 0.530 No

460 449 0.212 0.247 0.892 421 ND - - 0.200 0.990 No

461 450 0.227 0.265 0.392 421 ND - - 0.180 0.390 No

462 0450-F1 0.028 0.033 0.150 ** ** ** ** ** ** -

463 451 0.045 0.052 0.172 421 ND - - 0.040 0.170 Yes

464 454 0.095 0.110 0.331 421 ND - - 0.090 0.420 No

465 455 0.397 0.461 1.818 421 ND - - 0.270 1.820 Yes

466 456 0.040 0.047 0.064 454 421 ND - * * -

467 457 0.076 0.089 0.190 421 ND - - 0.080 0.190 No

468 458 0.019 0.023 0.032 454 421 ND - * * -

469 460 0.077 0.090 0.112 449 421 ND - * * -

470 461 0.065 0.075 0.288 415 0300 & 1310 ND - * * -

471 462 0.019 0.022 0.063 0300 & 1310 ND - - 0.010 0.060 No

472 0462-P 0.129 0.150 0.566 ND - - - 0.100 0.570 -

473 463 0.334 0.389 1.505 417 0300 & 1310 ND - * * -

474 464 0.094 0.109 0.399 ND - - - 0.120 0.400 No

475 465 0.135 0.157 0.444 416 0300 & 1310 ND - 0.070 0.440 Yes

476 466 0.209 0.243 1.138 426 ND - - 0.240 1.140 No

477 467 0.368 0.427 1.268 426 ND - - 0.290 1.270 No

478 468 0.272 0.317 0.919 426 ND - - 0.450 0.920 Yes

479 469 0.012 0.013 0.022 426 ND - - 0.010 0.020 Yes

480 470 0.231 0.268 0.886 426 ND - - 0.180 0.890 No

481 471 0.126 0.146 0.300 426 ND - - 0.080 0.300 No

482 472 0.112 0.130 0.171 426 ND - - 0.040 0.170 No

483 0472-F1 0.003 0.004 0.016 ** ** ** ** ** ** -

484 473 0.083 0.096 0.136 421 ND - - 0.040 0.140 No

485 474 0.145 0.168 0.352 426 ND - - 0.060 0.350 No

486 0474-F2 0.002 0.002 0.010 ** ** ** ** ** ** -

487 475 0.192 0.223 0.490 ND - - - 0.090 0.490 No

488 476 0.206 0.239 0.608 416 0300 & 1310 ND - 0.060 0.610 No

489 0476-F1 0.001 0.001 0.004 ** ** ** ** ** ** -

490 477 0.165 0.191 0.494 417 0300 & 1310 ND - * * -

491 0477-F1 0.012 0.014 0.062 ND - - - 0.010 0.060 -

492 478 0.043 0.050 0.144 ND - - - 0.010 0.140 No

493 0478-F1 0.007 0.009 0.039 ** ** ** ** ** ** -

494 479 0.080 0.093 0.295 416 0300 & 1310 ND - 0.050 0.290 No

495 480 0.241 0.280 0.807 425 ND - - 0.160 0.810 No

496 481 0.022 0.025 0.068 345 0300 & 1310 ND - 0.020 0.070 No

497 0481-F1 0.001 0.001 0.006 ** ** ** ** ** ** -

498 482 0.255 0.297 0.811 425 ND - - 0.170 0.810 Yes

499 483 0.042 0.049 0.137 416 0300 & 1310 ND - 0.020 0.140 No

500 484 0.164 0.190 0.708 417 0300 & 1310 ND - * * -

501 0484-F4 0.016 0.019 0.086 ND - - - 0.020 0.090 -

502 485 0.099 0.116 0.375 416 0300 & 1310 ND - 0.060 0.370 Yes

503 486 0.217 0.253 0.543 416 0300 & 1310 ND - 0.120 0.540 Yes

504 0486-F1 0.001 0.001 0.003 ** ** ** ** ** ** -

505 487 0.240 0.279 1.959 0300 & 1310 ND - - 0.150 1.960 Yes

506 488 0.054 0.063 0.303 0300 & 1310 ND - - 0.050 0.300 No

507 489 0.167 0.194 0.367 415 0300 & 1310 ND - * * -

508 490 0.083 0.097 0.185 416 0300 & 1310 ND - 0.070 0.180 Yes

509 491 0.475 0.552 1.448 301 ND - - * * -

510 492 0.281 0.327 0.903 301 ND - - * * -

511 493 0.015 0.017 0.087 491 301 ND - * * -

512 494 0.022 0.026 0.245 301 ND - - * * -

513 495 0.073 0.085 0.253 301 ND - - * * -

514 496 0.058 0.067 0.166 ND - - - 0.030 0.170 No

515 497 0.063 0.074 0.231 ND - - - 0.050 0.230 No

516 498 0.100 0.116 0.246 416 0300 & 1310 ND - 0.040 0.250 Yes

517 0498-F2 0.015 0.018 0.082 ND - - - 0.010 0.080 -

518 499 0.086 0.100 0.537 426 ND - - 0.320 0.540 Yes

519 0499-F1 0.000 0.000 0.002 ** ** ** ** ** ** -

520 500 0.196 0.227 0.814 SD - - - 0.170 0.810 Yes

521 501 0.565 0.657 1.296 0536 & 0559 SD - - 0.240 1.300 No

522 502 0.289 0.336 1.376 SD - - - 0.270 1.380 Yes

523 503 0.160 0.186 0.888 0536 & 0559 SD - - 0.100 0.890 Yes

524 504 0.192 0.224 0.520 SD - - - 0.080 0.520 No

525 505 0.044 0.052 0.368 0536 & 0559 SD - - 0.020 0.370 Yes

526 0505-F1 0.000 0.000 0.002 ** ** ** ** ** ** -

527 506 0.038 0.045 0.451 0536 & 0559 SD - - 0.070 0.450 No

528 507 0.150 0.175 0.473 0536 & 0559 SD - - 0.090 0.470 No

529 508 0.094 0.109 1.094 0536 & 0559 SD - - 0.090 1.090 No

530 509 0.095 0.111 0.436 0536 & 0559 SD - - 0.060 0.440 No
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531 0509-P1 0.005 0.005 0.025 SD - - - 0.000 0.020 -

532 0509-P2 0.040 0.046 0.212 SD - - - 0.040 0.210 -

533 510 0.183 0.213 0.416 0536 & 0559 SD - - 0.100 0.420 No

534 511 0.049 0.057 0.182 0536 & 0559 SD - - 0.020 0.180 No

535 0511-F1 0.001 0.002 0.007 ** ** ** ** ** ** -

536 512 0.047 0.054 0.202 0536 & 0559 SD - - 0.030 0.200 Yes

537 513 0.119 0.138 0.915 0536 & 0559 SD - - 0.140 0.920 Yes

538 0513-F1 0.055 0.064 0.293 SD - - - 0.050 0.290 -

539 0513-F4 0.011 0.012 0.057 ** ** ** ** ** ** -

540 514 0.502 0.584 1.534 0536 & 0559 SD - - 0.210 1.530 No

541 515 0.133 0.154 0.592 0536 & 0559 SD - - 0.050 0.590 No

542 516 0.446 0.518 1.013 SD - - - 0.680 2.110 No

543 517 1.206 1.403 9.087 SD - - - 3.930 12.600 No

544 0517-F1 0.013 0.015 0.069 ** ** ** ** ** ** -

545 518 0.110 0.128 0.318 187 CD - - 0.060 0.320 No

546 0518-F1 0.108 0.126 0.476 ** ** ** ** ** ** -

547 519 0.108 0.125 0.893 0536 & 0559 SD - - 0.030 0.890 No

548 520 0.101 0.117 0.354 0536 & 0559 SD - - 0.040 0.350 Yes

549 521 0.072 0.084 0.908 0536 & 0559 SD - - 0.040 0.910 No

550 0521-F1 0.023 0.027 0.125 ** ** ** ** ** ** -

551 0521-F2 0.013 0.015 0.069 ** ** ** ** ** ** -

552 523 0.235 0.273 1.094 0536 & 0559 SD - - 0.130 1.090 Yes

553 524 0.056 0.066 0.201 0536 & 0559 SD - - 0.020 0.200 No

554 0524-P 0.022 0.026 0.119 SD - - - 0.020 0.120 -

555 525 0.114 0.133 1.128 0536 & 0559 SD - - 0.070 1.130 No

556 0525-F1 0.005 0.006 0.028 ** ** ** ** ** ** -

557 526 0.026 0.031 0.108 0536 & 0559 SD - - 0.010 0.110 No

558 527 0.217 0.252 0.983 SD - - - 0.260 0.980 Yes

559 528 0.064 0.074 0.241 SD - - - 0.070 0.240 No

560 0528-F1 0.004 0.004 0.020 SD - - - 0.000 0.020 -

561 0528-F2 0.034 0.040 0.181 SD - - - 0.030 0.180 -

562 529 0.014 0.016 0.028 752 0536 & 0559 SD - * * -

563 530 0.055 0.064 0.268 0536 & 0559 SD - - 0.060 0.270 No

564 531 0.018 0.021 0.139 SD - - - 0.030 0.140 No

565 532 0.080 0.093 0.662 0536 & 0559 SD - - 0.060 0.660 No

566 0532-F1 0.008 0.009 0.043 ** ** ** ** ** ** -

567 533 0.181 0.210 1.052 0536 & 0559 SD - - 0.100 1.050 No

568 534 0.140 0.163 0.897 522 SD - - 0.090 0.900 Yes

569 535 0.402 0.468 1.200 0536 & 0559 SD - - 0.130 1.200 No

570 537 0.281 0.327 1.137 0536 & 0559 SD - - 0.240 1.140 No

571 538 0.177 0.206 0.808 0536 & 0559 SD - - 0.080 0.810 Yes

572 0538-F1 0.004 0.005 0.023 ** ** ** ** ** ** -

573 0538-F2 0.010 0.012 0.054 ** ** ** ** ** ** -

574 0538-F3 0.013 0.016 0.071 ** ** ** ** ** ** -

575 539 0.236 0.274 0.786 0536 & 0559 SD - - 0.090 0.790 No

576 540 0.071 0.083 0.536 SD - - - 0.120 0.540 No

577 541 0.387 0.450 1.184 0536 & 0559 SD - - 0.150 1.180 No

578 542 0.100 0.116 0.870 0536 & 0559 SD - - 0.170 0.870 No

579 543 0.163 0.190 0.865 0536 & 0559 SD - - 0.100 0.870 Yes

580 0543-F1 0.003 0.003 0.016 ** ** ** ** ** ** -

581 0543-F2 0.003 0.003 0.016 ** ** ** ** ** ** -

582 544 0.104 0.121 0.874 0536 & 0559 SD - - 0.050 0.870 Yes

583 0544-F1 0.003 0.004 0.017 ** ** ** ** ** ** -

584 0544-P 0.258 0.300 1.033 CD - - - 0.200 1.030 -

585 545 0.198 0.230 0.826 0536 & 0559 SD - - 0.060 0.830 No

586 0545-F1 0.004 0.004 0.019 SD - - - 0.000 0.020 -

587 546 0.243 0.283 0.529 SD - - - 0.150 0.530 No

588 547 0.042 0.048 0.326 SD - - - 0.020 0.330 Yes

589 548 0.055 0.064 0.107 187 CD - - 0.020 0.110 No

590 0548-F1 0.059 0.068 0.313 ** ** ** ** ** ** -

591 0548-F2 0.021 0.024 0.110 ** ** ** ** ** ** -

592 0548-F3 0.007 0.008 0.037 ** ** ** ** ** ** -

593 0548-F4 0.013 0.015 0.070 ** ** ** ** ** ** -

594 0548-F5 0.217 0.252 0.870 ** ** ** ** ** ** -

595 549 0.045 0.053 0.320 SD - - - 0.050 0.320 Yes

596 0549-F1 0.002 0.002 0.010 SD - - - 0.000 0.010 -

597 550 0.187 0.217 0.594 187 CD - - 0.140 0.590 No

598 0550-F1 0.021 0.024 0.111 ** ** ** ** ** ** -

599 0550-F2 0.002 0.002 0.010 ** ** ** ** ** ** -

600 551 0.202 0.235 0.416 522 SD - - 0.150 0.420 No

601 552 0.387 0.450 0.929 0536 & 0559 SD - - 0.290 0.930 No

602 553 0.951 1.105 2.156 0536 & 0559 SD - - 0.750 2.160 Yes

603 554 0.073 0.085 0.434 0536 & 0559 SD - - 0.050 0.430 No

604 555 0.087 0.101 0.513 SD - - - 0.040 0.510 Yes

605 556 0.017 0.020 0.214 0536 & 0559 SD - - 0.010 0.210 No

606 0558-F1 0.067 0.078 0.359 SD - - - 0.060 0.360 -
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607 560 0.327 0.380 0.913 0536 & 0559 SD - - 0.150 0.910 No

608 561 0.147 0.171 0.695 187 CD - - 0.140 0.690 No

609 0561-F1 0.031 0.036 0.166 ** ** ** ** ** ** -

610 0561-F2 0.012 0.014 0.062 ** ** ** ** ** ** -

611 0561-F3 0.006 0.007 0.032 ** ** ** ** ** ** -

612 0561-F4 0.013 0.015 0.071 ** ** ** ** ** ** -

613 0561-F5 0.009 0.011 0.049 ** ** ** ** ** ** -

614 562 0.172 0.201 1.338 0536 & 0559 SD - - 0.110 1.340 Yes

615 563 0.942 1.095 2.729 0536 & 0559 SD - - 0.810 2.730 No

616 564 0.037 0.043 0.244 522 SD - - 0.050 0.240 No

617 565 0.093 0.108 0.160 0536 & 0559 SD - - 0.030 0.160 No

618 0565-F3 0.000 0.000 0.001 ** ** ** ** ** ** -

619 566 0.142 0.165 1.560 0536 & 0559 SD - - 0.100 1.560 Yes

620 0566-F1 0.002 0.002 0.009 ** ** ** ** ** ** -

621 0566-F2 0.002 0.002 0.009 ** ** ** ** ** ** -

622 567 0.068 0.079 0.118 187 CD - - 0.050 0.120 No

623 0567-F1 0.009 0.011 0.048 ** ** ** ** ** ** -

624 0567-F2 0.000 0.000 0.002 ** ** ** ** ** ** -

625 0567-F3 0.006 0.007 0.034 ** ** ** ** ** ** -

626 568 0.108 0.126 0.224 522 SD - - 0.050 0.220 No

627 569 0.312 0.362 1.019 0536 & 0559 SD - - 0.110 1.020 No

628 0569-F2 0.018 0.021 0.095 SD - - - 0.020 0.090 -

629 570 0.017 0.020 0.110 683 0536 & 0559 SD - * * -

630 571 1.076 1.251 5.086 0536 & 0559 SD - - 1.600 5.280 No

631 572 0.035 0.041 0.137 SD - - - 0.020 0.140 No

632 0572-F1 0.028 0.033 0.152 ** ** ** ** ** ** -

633 0572-F2 0.001 0.001 0.007 ** ** ** ** ** ** -

634 573 0.366 0.426 1.432 0536 & 0559 SD - - 0.340 1.430 No

635 574 0.433 0.503 1.285 0536 & 0559 SD - - 0.310 1.280 No

636 575 0.118 0.137 0.522 0536 & 0559 SD - - 0.050 0.520 No

637 576 0.112 0.130 0.416 0536 & 0559 SD - - 0.080 0.420 No

638 0576-F1 0.031 0.036 0.163 ** ** ** ** ** ** -

639 577 0.538 0.625 1.761 SD - - - 0.280 1.760 No

640 0577-F1 0.145 0.169 0.581 SD - - - 0.110 0.580 -

641 0577-F2 0.095 0.111 0.419 SD - - - 0.080 0.420 -

642 578 0.014 0.016 0.070 SD - - - 0.010 0.070 Yes

643 579 0.062 0.072 0.406 0536 & 0559 SD - - 0.030 0.410 No

644 580 0.008 0.009 0.076 SD - - - 0.010 0.080 Yes

645 581 0.021 0.024 0.063 0536 & 0559 SD - - 0.010 0.060 No

646 0581-P 0.002 0.003 0.012 ** ** ** ** ** ** -

647 582 0.005 0.006 0.058 177 0536 & 0559 SD - * * -

648 0582-F1 0.038 0.044 0.203 ** ** ** ** ** ** -

649 0582-F2 0.082 0.095 0.360 ** ** ** ** ** ** -

650 583 0.098 0.114 1.028 SD - - - 0.090 1.030 Yes

651 584 0.005 0.006 0.032 SD - - - 0.010 0.030 No

652 0584-F1 0.029 0.033 0.152 ** ** ** ** ** ** -

653 585 0.081 0.094 0.154 0536 & 0559 SD - - 0.040 0.150 No

654 586 0.158 0.183 0.648 0536 & 0559 SD - - 0.070 0.650 No

655 587 0.004 0.004 0.016 SD - - - 0.000 0.020 No

656 588 0.104 0.121 0.384 522 SD - - 0.030 0.380 No

657 589 0.078 0.090 0.996 522 SD - - 0.120 1.000 Yes

658 590 0.054 0.063 0.686 522 SD - - 0.040 0.690 Yes

659 591 0.005 0.006 0.019 SD - - - 0.000 0.020 No

660 592 0.201 0.234 0.665 522 SD - - 0.160 0.670 No

661 0592-F1 0.011 0.012 0.056 ** ** ** ** ** ** -

662 0592-F2 0.006 0.007 0.031 ** ** ** ** ** ** -

663 0592-F3 0.054 0.063 0.288 ** ** ** ** ** ** -

664 0592-F4 0.026 0.030 0.136 ** ** ** ** ** ** -

665 593 0.012 0.013 0.025 0536 & 0559 SD - - 0.000 0.020 No

666 594 0.045 0.053 0.172 683 0536 & 0559 SD - * * -

667 0594-F1 0.002 0.003 0.012 ** ** ** ** ** ** -

668 0594-F2 0.001 0.002 0.007 ** ** ** ** ** ** -

669 0594-F3 0.003 0.004 0.017 ** ** ** ** ** ** -

670 0594-F4 0.001 0.001 0.004 ** ** ** ** ** ** -

671 595 0.102 0.118 0.340 0536 & 0559 SD - - 0.030 0.340 Yes

672 596 0.169 0.196 0.742 0536 & 0559 SD - - 0.130 0.740 Yes

673 597 0.009 0.010 0.077 SD - - - 0.000 0.080 No

674 0597-F1 0.003 0.003 0.014 ** ** ** ** ** ** -

675 598 0.069 0.080 0.350 187 CD - - 0.080 0.350 No

676 599 0.049 0.057 0.197 187 CD - - 0.040 0.200 No

677 600 0.586 0.682 1.618 522 SD - - 0.860 2.840 Yes

678 0600-F1 0.066 0.076 0.351 ** ** ** ** ** ** -

679 601 0.097 0.113 0.347 SD - - - 0.080 0.430 No

680 0601-F1 0.012 0.015 0.067 SD - - - 0.010 0.070 -

681 602 0.475 0.552 1.899 SD - - - 0.380 1.900 No

682 603 0.126 0.147 0.572 SD - - - 0.100 0.570 Yes
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683 0603-F1 0.069 0.081 0.370 ** ** ** ** ** ** -

684 0603-F2 0.123 0.143 0.540 ** ** ** ** ** ** -

685 604 0.094 0.110 1.225 600 522 SD - * * -

686 0604-F1 0.009 0.010 0.048 SD - - - 0.010 0.050 -

687 607 0.255 0.297 1.796 SD - - - 0.250 1.800 Yes

688 608 0.092 0.107 0.877 522 SD - - 0.050 0.880 Yes

689 609 0.396 0.460 1.902 SD - - - 0.410 1.900 Yes

690 610 0.076 0.089 0.576 SD - - - 0.130 0.580 No

691 0610-F1 0.004 0.005 0.021 SD - - - 0.000 0.020 -

692 0610-F2 0.012 0.014 0.065 SD - - - 0.010 0.070 -

693 0610-F3 0.000 ** ** ** ** ** ** -

694 611 0.109 0.127 1.012 683 0536 & 0559 SD - * * -

695 612 0.076 0.088 0.636 683 0536 & 0559 SD - * * -

696 613 0.073 0.085 0.326 683 0536 & 0559 SD - * * -

697 614 0.081 0.094 0.416 0536 & 0559 SD - - 0.080 0.420 Yes

698 615 0.127 0.148 0.351 626 683 0536 & 0559 SD * * -

699 616 0.151 0.175 0.901 683 0536 & 0559 SD - * * -

700 617 0.146 0.170 0.564 683 0536 & 0559 SD - * * -

701 618 0.052 0.061 0.424 683 0536 & 0559 SD - * * -

702 619 0.029 0.034 0.227 683 0536 & 0559 SD - * * -

703 620 0.012 0.014 0.292 683 0536 & 0559 SD - * * -

704 621 0.063 0.073 0.562 620 683 0536 & 0559 SD * * -

705 622 0.051 0.059 0.317 SD - - - 0.030 0.320 No

706 623 0.082 0.095 0.674 683 0536 & 0559 SD - * * -

707 624 0.072 0.083 0.580 683 0536 & 0559 SD - * * -

708 625 0.169 0.197 1.480 683 0536 & 0559 SD - * * -

709 626 0.199 0.232 1.387 683 0536 & 0559 SD - * * -

710 627 0.306 0.356 1.901 683 0536 & 0559 SD - * * -

711 0627-F1 0.014 0.016 0.075 ** ** ** ** ** ** -

712 628 0.087 0.101 0.428 683 0536 & 0559 SD - * * -

713 0628-F1 0.012 0.014 0.063 ** ** ** ** ** ** -

714 0628-F2 0.006 0.006 0.029 ** ** ** ** ** ** -

715 629 0.249 0.290 0.955 0536 & 0559 SD - - 0.220 1.030 Yes

716 0629-F1 0.002 0.002 0.009 ** ** ** ** ** ** -

717 0629-F2 0.021 0.025 0.113 ** ** ** ** ** ** -

718 630 0.214 0.249 1.613 683 0536 & 0559 SD - * * -

719 631 0.180 0.210 1.375 683 0536 & 0559 SD - * * -

720 0631-F1 0.002 0.002 0.010 ** ** ** ** ** ** -

721 632 0.099 0.115 0.574 SD - - - 0.080 0.570 No

722 633 0.005 0.005 0.023 613 683 0536 & 0559 SD * * -

723 634 0.005 0.006 0.025 629 0536 & 0559 SD - * * -

724 635 0.017 0.020 0.053 629 0536 & 0559 SD - * * -

725 0635-F1 0.076 0.088 0.332 ** ** ** ** ** ** -

726 636 0.071 0.082 0.275 522 SD - - 0.030 0.280 No

727 637 0.347 0.404 0.931 698 522 SD - * * -

728 0637-F1 0.065 0.076 0.348 ** ** ** ** ** ** -

729 638 0.281 0.327 1.110 522 SD - - 0.220 1.110 No

730 639 0.797 0.927 2.253 522 SD - - 0.550 2.330 No

731 640 0.269 0.312 1.076 522 SD - - 0.270 1.080 Yes

732 641 0.221 0.257 0.632 522 SD - - 0.120 0.630 Yes

733 642 0.440 0.512 1.257 0536 & 0559 SD - - 0.230 1.260 No

734 643 0.106 0.124 0.230 0536 & 0559 SD - - 0.030 0.230 Yes

735 644 0.240 0.279 1.394 0536 & 0559 SD - - 0.210 1.390 No

736 645 0.345 0.401 1.815 0536 & 0559 SD - - 0.440 1.820 No

737 646 0.064 0.074 0.459 685 0536 & 0559 SD - 0.100 0.460 No

738 647 0.076 0.089 0.595 685 0536 & 0559 SD - 0.130 0.600 No

739 648 0.174 0.202 1.640 0536 & 0559 SD - - 0.090 1.640 Yes

740 649 0.086 0.100 1.167 0536 & 0559 SD - - 0.050 1.170 Yes

741 650 0.850 0.989 2.794 0536 & 0559 SD - - 0.600 2.790 Yes

742 651 0.021 0.024 0.145 0536 & 0559 SD - - 0.010 0.150 Yes

743 652 0.034 0.040 0.233 653 0536 & 0559 SD - * * -

744 653 0.074 0.086 0.832 0536 & 0559 SD - - 0.060 1.060 No

745 654 0.026 0.030 0.060 655 0536 & 0559 SD - * * -

746 0654-F1 0.066 0.077 0.355 ** ** ** ** ** ** -

747 0654-F2 0.036 0.042 0.191 ** ** ** ** ** ** -

748 655 0.061 0.071 0.758 0536 & 0559 SD - - 0.050 0.820 Yes

749 656 0.104 0.121 0.627 0536 & 0559 SD - - 0.040 0.630 No

750 657 0.580 0.674 0.898 0536 & 0559 SD - - 0.550 0.900 No

751 658 0.110 0.128 0.567 0536 & 0559 SD - - 0.080 0.570 No

752 659 0.387 0.450 1.476 522 SD - - 0.290 1.480 No

753 0659-F2 0.050 0.058 0.267 SD - - - 0.050 0.270 -

754 660 0.389 0.453 1.074 522 SD - - 0.200 1.070 Yes

755 0660-F1 0.032 0.037 0.169 SD - - - 0.030 0.170 -

756 0660-F2 0.125 0.145 0.549 SD - - - 0.100 0.550 -

757 0660-F4 0.019 0.022 0.103 SD - - - 0.020 0.100 -

758 0660-F5 0.067 0.078 0.357 SD - - - 0.060 0.360 -
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759 661 0.024 0.028 0.196 637 698 522 SD * * -

760 662 0.028 0.032 0.079 639 522 SD - * * -

761 663 0.075 0.087 0.465 522 SD - - 0.040 0.460 Yes

762 664 0.124 0.144 0.998 0536 & 0559 SD - - 0.210 1.000 Yes

763 665 0.018 0.021 0.143 SD - - - 0.010 0.140 Yes

764 666 0.454 0.528 2.111 0536 & 0559 SD - - 0.310 2.110 No

765 667 0.339 0.394 2.522 0536 & 0559 SD - - 0.540 2.520 Yes

766 668 0.745 0.866 3.660 0536 & 0559 SD - - 0.490 3.660 Yes

767 669 0.502 0.583 2.492 0536 & 0559 SD - - 0.680 2.490 No

768 670 0.132 0.154 1.053 0536 & 0559 SD - - 0.220 1.050 Yes

769 671 0.014 0.017 0.226 0536 & 0559 SD - - 0.050 0.230 No

770 672 0.103 0.119 0.987 0536 & 0559 SD - - 0.200 0.990 No

771 673 0.725 0.843 3.029 0536 & 0559 SD - - 0.890 3.030 No

772 674 0.090 0.105 0.758 0536 & 0559 SD - - 0.160 0.760 No

773 0674-F1 0.016 0.019 0.087 ** ** ** ** ** ** -

774 0674-F2 0.008 0.009 0.043 ** ** ** ** ** ** -

775 675 0.186 0.216 1.244 0536 & 0559 SD - - 0.140 1.240 No

776 676 0.219 0.255 0.970 0536 & 0559 SD - - 0.200 0.970 Yes

777 677 0.167 0.194 0.731 0536 & 0559 SD - - 0.150 0.730 No

778 678 0.006 0.008 0.136 SD - - - 0.030 0.140 Yes

779 680 0.187 0.218 0.787 522 SD - - 0.170 0.790 Yes

780 0680-P 3.420 3.977 12.615 ** ** ** ** ** ** -

781 681 0.002 0.002 0.006 522 SD - - 0.000 0.010 No

782 0681-F1 0.394 0.458 1.395 SD - - - 0.320 1.390 -

783 682 0.061 0.072 0.697 0536 & 0559 SD - - 0.150 0.700 Yes

784 683 0.490 0.570 2.528 0536 & 0559 SD - - 2.490 18.340 No

785 0683-F1 0.016 0.019 0.088 ** ** ** ** ** ** -

786 0683-F2 0.017 0.020 0.091 ** ** ** ** ** ** -

787 0683-F3 0.017 0.020 0.093 ** ** ** ** ** ** -

788 0683-F4 0.021 0.024 0.110 ** ** ** ** ** ** -

789 684 0.108 0.126 1.182 SD - - - 0.100 1.180 No

790 686 0.037 0.044 0.195 683 0536 & 0559 SD - * * -

791 687 0.115 0.133 1.529 SD - - - 0.100 1.530 Yes

792 688 0.204 0.238 1.316 0536 & 0559 SD - - 0.100 1.320 No

793 689 0.102 0.118 1.019 0536 & 0559 SD - - 0.210 1.020 Yes

794 0689-P 0.034 0.039 0.181 SD - - - 0.030 0.180 -

795 690 0.057 0.066 0.743 0536 & 0559 SD - - 0.150 0.740 No

796 0690-F1 0.000 0.000 0.000 ** ** ** ** ** ** -

797 693 0.055 0.064 0.273 0536 & 0559 SD - - 0.020 0.270 Yes

798 694 0.082 0.095 0.942 0536 & 0559 SD - - 0.090 0.940 No

799 695 0.046 0.054 0.383 522 SD - - 0.020 0.380 Yes

800 696 0.084 0.098 0.949 0536 & 0559 SD - - 0.050 0.950 No

801 697 0.032 0.038 0.129 0536 & 0559 SD - - 0.020 0.130 No

802 698 0.116 0.135 0.938 522 SD - - 0.460 2.040 No

803 699 0.179 0.208 1.049 0536 & 0559 SD - - 0.230 1.050 No

804 700 0.042 0.049 0.318 SD - - - 0.030 0.320 Yes

805 0700-F1 0.008 0.009 0.042 SD - - - 0.010 0.040 -

806 701 0.227 0.263 0.565 516 SD - - * * -

807 702 0.135 0.157 0.682 SD - - - 0.060 0.680 Yes

808 703 0.027 0.032 0.074 SD - - - 0.020 0.070 No

809 704 0.052 0.061 0.328 SD - - - 0.040 0.330 No

810 705 0.168 0.195 0.936 SD - - - 0.110 0.940 No

811 706 0.041 0.048 0.311 517 SD - - * * -

812 707 0.129 0.150 1.104 SD - - - 0.080 1.100 Yes

813 708 0.059 0.069 0.696 SD - - - 0.040 0.700 Yes

814 709 0.130 0.151 1.087 SD - - - 0.680 3.870 No

815 0709-F1 0.012 0.013 0.062 ** ** ** ** ** ** -

816 710 0.105 0.122 0.558 709 SD - - * * -

817 0710-F1 0.041 0.048 0.219 ** ** ** ** ** ** -

818 711 0.171 0.199 0.900 SD - - - 0.120 0.900 Yes

819 0711-F1 0.013 0.015 0.070 ** ** ** ** ** ** -

820 712 0.089 0.104 0.681 SD - - - 0.040 0.680 No

821 713 0.116 0.135 0.201 SD - - - 0.060 0.200 No

822 714 0.037 0.043 0.180 SD - - - 0.020 0.180 Yes

823 715 0.208 0.242 0.375 SD - - - 0.130 0.380 No

824 717 0.032 0.037 0.085 719 709 SD - * * -

825 0717-F1 0.038 0.044 0.204 ** ** ** ** ** ** -

826 718 0.307 0.358 1.283 SD - - - 0.320 1.280 No

827 0718-F1 0.002 0.002 0.011 SD - - - 0.000 0.010 -

828 719 0.105 0.123 0.437 709 SD - - * * -

829 0719-F1 0.040 0.047 0.214 ** ** ** ** ** ** -

830 720 0.142 0.165 0.467 516 SD - - * * -

831 0720-F1 0.090 0.105 0.395 ** ** ** ** ** ** -

832 722 0.010 0.012 0.121 725 SD - - * * -

833 723 0.045 0.053 0.617 SD - - - 0.040 0.620 Yes

834 0723-F1 0.092 0.107 0.404 ** ** ** ** ** ** -
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835 724 0.215 0.250 1.113 SD - - - 0.260 1.110 Yes

836 725 0.070 0.082 0.653 SD - - - 0.160 0.770 Yes

837 726 0.009 0.011 0.104 SD - - - 0.000 0.100 No

838 727 0.027 0.032 0.084 601 SD - - * * -

839 728 0.256 0.297 0.839 709 SD - - * * -

840 729 0.017 0.020 0.162 728 709 SD - * * -

841 730 0.051 0.059 0.162 709 SD - - * * -

842 0730-F1 0.013 0.015 0.069 ** ** ** ** ** ** -

843 731 0.011 0.013 0.021 SD - - - 0.010 0.050 No

844 732 0.042 0.049 0.130 SD - - - 0.020 0.130 No

845 0732-F1 0.002 0.003 0.012 ** ** ** ** ** ** -

846 0732-F2 0.008 0.009 0.041 ** ** ** ** ** ** -

847 733 0.079 0.092 0.160 SD - - - 0.040 0.160 No

848 734 0.046 0.053 0.259 SD - - - 0.030 0.260 No

849 735 0.058 0.068 0.139 709 SD - - * * -

850 0735-F1 0.020 0.023 0.105 ** ** ** ** ** ** -

851 736 0.002 0.002 0.006 709 SD - - * * -

852 737 0.005 0.005 0.062 517 SD - - * * -

853 0737-F1 0.022 0.026 0.119 ** ** ** ** ** ** -

854 0737-F2 0.006 0.007 0.031 SD - - - 0.010 0.030 -

855 738 0.044 0.051 0.149 728 709 SD - * * -

856 0738-F1 0.001 0.001 0.005 ** ** ** ** ** ** -

857 739 0.090 0.104 0.252 719 709 SD - * * -

858 740 0.047 0.055 0.101 SD - - - 0.020 0.100 Yes

859 0740-F1 0.011 0.013 0.058 ** ** ** ** ** ** -

860 0740-F2 0.010 0.012 0.053 ** ** ** ** ** ** -

861 741 0.051 0.059 0.283 SD - - - 0.060 0.280 Yes

862 742 0.493 0.574 0.809 SD - - - 0.380 0.810 No

863 0742-F1 0.079 0.092 0.347 ** ** ** ** ** ** -

864 0742-F2 0.039 0.045 0.209 ** ** ** ** ** ** -

865 0742-F3 0.002 0.003 0.013 ** ** ** ** ** ** -

866 743 0.188 0.219 0.974 SD - - - 0.370 0.970 Yes

867 744 0.014 0.016 0.068 701 516 SD - * * -

868 745 0.256 0.298 0.771 SD - - - 0.220 0.770 Yes

869 746 0.008 0.009 0.100 SD - - - 0.000 0.100 No

870 747 0.003 0.003 0.014 SD - - - 0.000 0.010 No

871 0747-F1 0.012 0.014 0.063 ** ** ** ** ** ** -

872 748 0.097 0.113 0.293 SD - - - 0.110 0.290 Yes

873 0748-F1 0.047 0.055 0.252 ** ** ** ** ** ** -

874 749 0.009 0.010 0.032 731 SD - - * * -

875 0749-F1 0.037 0.044 0.200 ** ** ** ** ** ** -

876 750 0.041 0.048 0.219 SD - - - 0.020 0.220 No

877 751 0.006 0.007 0.017 SD - - - 0.000 0.020 No

878 0751-F1 0.006 0.007 0.032 ** ** ** ** ** ** -

879 752 0.088 0.103 0.317 0536 & 0559 SD - - 0.050 0.340 Yes

880 753 0.066 0.076 0.354 755 0536 & 0559 SD - * * -

881 0753-F1 0.011 0.012 0.056 ** ** ** ** ** ** -

882 754 0.042 0.049 0.130 757 755 0536 & 0559 SD * * -

883 755 0.434 0.505 2.482 0536 & 0559 SD - - 0.710 5.440 Yes

884 756 0.012 0.014 0.054 0536 & 0559 SD - - 0.010 0.050 Yes

885 757 0.090 0.105 0.785 755 0536 & 0559 SD - * * -

886 758 0.052 0.061 0.244 0536 & 0559 SD - - 0.010 0.240 No

887 0758-F1 0.019 0.022 0.103 ** ** ** ** ** ** -

888 759 0.057 0.066 0.462 786 0536 & 0559 SD - * * -

889 760 0.201 0.234 1.038 755 0536 & 0559 SD - * * -

890 761 0.221 0.258 0.478 0536 & 0559 SD - - 0.430 1.920 No

891 762 0.243 0.283 0.768 761 0536 & 0559 SD - * * -

892 0762-F1 0.010 0.011 0.051 ** ** ** ** ** ** -

893 0762-F2 0.004 0.005 0.023 ** ** ** ** ** ** -

894 0762-F3 0.003 0.004 0.017 ** ** ** ** ** ** -

895 763 0.128 0.148 0.781 0536 & 0559 SD - - 0.070 0.780 Yes

896 764 0.014 0.017 0.043 187 CD - - 0.000 0.040 No

897 765 0.043 0.050 0.129 0536 & 0559 SD - - 0.020 0.130 No

898 766 0.055 0.064 0.926 0536 & 0559 SD - - 0.190 0.930 No

899 767 0.148 0.173 0.748 0536 & 0559 SD - - 0.160 0.750 No

900 0767-F1 0.034 0.040 0.184 ** ** ** ** ** ** -

901 0767-F2 0.087 0.101 0.382 ** ** ** ** ** ** -

902 768 0.071 0.083 0.412 761 0536 & 0559 SD - * * -

903 769 0.066 0.077 0.573 755 0536 & 0559 SD - * * -

904 770 0.088 0.103 0.517 772 0536 & 0559 SD - * * -

905 771 0.079 0.092 1.002 0536 & 0559 SD - - 0.070 1.000 Yes

906 772 0.050 0.059 0.509 0536 & 0559 SD - - 0.210 1.030 No

907 773 0.329 0.382 1.884 0536 & 0559 SD - - 0.390 1.880 Yes

908 774 0.135 0.157 1.011 0536 & 0559 SD - - 0.210 1.010 No

909 775 0.037 0.043 0.415 0536 & 0559 SD - - 0.040 0.420 Yes

910 776 0.325 0.378 1.295 0536 & 0559 SD - - 0.170 1.300 No
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911 777 0.020 0.023 0.359 0536 & 0559 SD - - 0.010 0.360 Yes

912 778 0.044 0.051 0.514 0536 & 0559 SD - - 0.030 0.510 Yes

913 779 0.069 0.080 0.382 0536 & 0559 SD - - 0.030 0.380 No

914 780 0.005 0.005 0.027 762 761 0536 & 0559 SD * * -

915 781 0.020 0.023 0.162 761 0536 & 0559 SD - * * -

916 782 0.076 0.088 0.382 0536 & 0559 SD - - 0.060 0.380 Yes

917 783 0.053 0.062 0.615 0536 & 0559 SD - - 0.030 0.610 No

918 784 0.388 0.451 1.231 0536 & 0559 SD - - 0.270 1.230 No

919 785 0.546 0.635 3.275 0536 & 0559 SD - - 0.490 3.280 No

920 786 0.150 0.174 1.150 0536 & 0559 SD - - 0.280 1.610 No

921 787 0.026 0.030 0.169 807 0536 & 0559 SD - * * -

922 788 0.010 0.011 0.069 801 0536 & 0559 SD - * * -

923 789 0.069 0.080 0.682 225 0536 & 0559 SD - * * -

924 0789-F1 0.019 0.023 0.104 ** ** ** ** ** ** -

925 0789-F2 0.004 0.004 0.020 ** ** ** ** ** ** -

926 790 0.018 0.021 0.058 0536 & 0559 SD - - 0.000 0.060 Yes

927 791 0.035 0.040 0.427 0536 & 0559 SD - - 0.090 0.430 No

928 792 0.068 0.079 0.619 0536 & 0559 SD - - 0.130 0.620 No

929 793 0.049 0.057 0.750 0536 & 0559 SD - - 0.070 0.750 No

930 0793-F1 0.015 0.018 0.081 SD - - - 0.010 0.080 -

931 0793-F2 0.008 0.010 0.044 SD - - - 0.010 0.040 -

932 794 0.212 0.247 0.962 0536 & 0559 SD - - 0.160 0.960 No

933 795 0.684 0.796 1.583 0536 & 0559 SD - - 0.460 1.580 Yes

934 796 0.136 0.158 1.182 0536 & 0559 SD - - 0.120 1.180 Yes

935 797 0.171 0.199 0.673 0536 & 0559 SD - - 0.080 0.670 No

936 798 0.186 0.216 0.630 0536 & 0559 SD - - 0.130 0.630 Yes

937 799 0.063 0.073 1.297 0536 & 0559 SD - - 0.270 1.300 Yes

938 800 0.087 0.102 0.898 0536 & 0559 SD - - 0.040 0.900 Yes

939 801 0.061 0.071 0.160 0536 & 0559 SD - - 0.030 0.230 No

940 0801-F1 0.003 0.004 0.017 ** ** ** ** ** ** -

941 802 0.027 0.032 0.608 0536 & 0559 SD - - 0.010 0.610 Yes

942 803 0.095 0.110 0.278 0536 & 0559 SD - - 0.040 0.280 Yes

943 0803-F1 0.012 0.014 0.062 ** ** ** ** ** ** -

944 0803-F2 0.013 0.016 0.071 ** ** ** ** ** ** -

945 0803-F3 0.008 0.009 0.042 ** ** ** ** ** ** -

946 0803-F4 0.011 0.012 0.057 ** ** ** ** ** ** -

947 0803-F5 0.006 0.007 0.032 ** ** ** ** ** ** -

948 804 0.011 0.013 0.051 571 0536 & 0559 SD - * * -

949 805 0.112 0.130 0.528 0536 & 0559 SD - - 0.090 0.530 Yes

950 806 0.402 0.468 1.766 0536 & 0559 SD - - 0.430 1.770 No

951 807 0.041 0.047 0.172 0536 & 0559 SD - - 0.030 0.340 Yes

952 0807-F1 0.003 0.004 0.019 ** ** ** ** ** ** -

953 0807-F2 0.003 0.003 0.015 ** ** ** ** ** ** -

954 0807-F3 0.017 0.020 0.092 ** ** ** ** ** ** -

955 0807-F4 0.043 0.050 0.229 ** ** ** ** ** ** -

956 808 0.428 0.498 0.985 0536 & 0559 SD - - 0.280 0.980 No

957 809 0.745 0.866 1.238 0536 & 0559 SD - - 0.470 1.240 No

958 810 0.205 0.238 1.322 0536 & 0559 SD - - 0.150 1.350 Yes

959 811 0.211 0.246 0.945 0536 & 0559 SD - - 0.140 0.950 Yes

960 812 0.123 0.143 0.725 0536 & 0559 SD - - 0.080 0.730 No

961 813 0.028 0.032 0.076 761 0536 & 0559 SD - * * -

962 814 0.024 0.028 0.076 757 755 0536 & 0559 SD * * -

963 815 0.135 0.157 1.121 0536 & 0559 SD - - 0.080 1.120 No

964 0815-P 0.009 0.010 0.047 ** ** ** ** ** ** -

965 816 0.038 0.044 0.186 0536 & 0559 SD - - 0.020 0.190 Yes

966 817 0.024 0.027 0.164 0536 & 0559 SD - - 0.040 0.160 Yes

967 818 0.037 0.043 0.851 0536 & 0559 SD - - 0.040 0.850 Yes

968 819 0.044 0.052 0.145 0536 & 0559 SD - - 0.030 0.150 Yes

969 0819-F1 0.014 0.016 0.074 ** ** ** ** ** ** -

970 0819-F2 0.025 0.029 0.133 ** ** ** ** ** ** -

971 0819-F3 0.010 0.012 0.055 ** ** ** ** ** ** -

972 820 0.022 0.026 0.066 571 0536 & 0559 SD - * * -

973 821 0.011 0.013 0.029 571 0536 & 0559 SD - * * -

974 0821-F1 0.003 0.003 0.015 ** ** ** ** ** ** -

975 822 0.035 0.041 0.386 0536 & 0559 SD - - 0.080 0.390 Yes

976 823 0.039 0.046 0.201 0536 & 0559 SD - - 0.020 0.200 No

977 0823-F1 0.001 0.001 0.004 ** ** ** ** ** ** -

978 824 0.069 0.080 0.737 0536 & 0559 SD - - 0.060 1.030 Yes

979 825 0.159 0.185 0.437 0536 & 0559 SD - - 0.090 0.440 No

980 826 0.040 0.046 0.224 0536 & 0559 SD - - 0.030 0.280 No

981 0826-F1 0.001 0.001 0.006 ** ** ** ** ** ** -

982 827 0.010 0.011 0.083 0536 & 0559 SD - - 0.000 0.080 No

983 828 0.022 0.025 0.083 0536 & 0559 SD - - 0.010 0.080 No

984 0828-F1 0.144 0.167 0.632 ** ** ** ** ** ** -

985 829 0.029 0.034 0.057 571 0536 & 0559 SD - * * -

986 830 0.185 0.215 1.060 0536 & 0559 SD - - 0.170 1.060 No
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987 0830-F1 0.378 0.440 1.338 ** ** ** ** ** ** -

988 0830-F2 0.054 0.063 0.289 ** ** ** ** ** ** -

989 0830-F3 0.003 0.003 0.015 ** ** ** ** ** ** -

990 0830-P 0.028 0.033 0.152 ** ** ** ** ** ** -

991 831 0.034 0.039 0.121 0536 & 0559 SD - - 0.020 0.120 No

992 0831-P 0.105 0.122 0.459 SD - - - 0.080 0.460 -

993 832 0.050 0.058 0.487 0536 & 0559 SD - - 0.060 0.490 Yes

994 833 0.021 0.025 0.296 824 0536 & 0559 SD - * * -

995 0833-F1 0.008 0.009 0.042 ** ** ** ** ** ** -

996 834 0.100 0.116 1.858 SD - - - 0.060 1.860 Yes

997 835 0.028 0.033 0.470 0536 & 0559 SD - - 0.100 0.470 No

998 836 0.104 0.121 0.467 0536 & 0559 SD - - 0.070 0.470 Yes

999 837 0.098 0.114 0.726 0536 & 0559 SD - - 0.080 0.730 Yes

1000 838 0.133 0.154 1.149 0536 & 0559 SD - - 0.240 1.150 Yes

1001 839 0.053 0.062 0.569 0536 & 0559 SD - - 0.120 0.570 Yes

1002 840 0.061 0.071 0.489 0536 & 0559 SD - - 0.070 0.490 Yes

1003 841 0.062 0.072 0.576 0536 & 0559 SD - - 0.060 0.670 Yes

1004 842 0.124 0.144 0.995 0536 & 0559 SD - - 0.160 1.000 Yes

1005 843 0.078 0.091 0.722 0536 & 0559 SD - - 0.060 0.720 Yes

1006 844 0.064 0.075 0.127 0536 & 0559 SD - - 0.060 0.240 Yes

1007 845 0.015 0.017 0.119 844 0536 & 0559 SD - * * -

1008 846 0.082 0.095 0.877 0536 & 0559 SD - - 0.180 0.880 Yes

1009 847 0.086 0.100 0.954 0536 & 0559 SD - - 0.200 0.950 Yes

1010 848 0.237 0.276 0.837 0536 & 0559 SD - - 0.080 0.840 Yes

1011 849 0.068 0.079 0.516 0536 & 0559 SD - - 0.030 0.520 Yes

1012 850 0.450 0.523 1.195 0536 & 0559 SD - - 0.210 1.200 Yes

1013 851 0.137 0.159 0.640 0536 & 0559 SD - - 0.120 0.640 No

1014 852 0.401 0.466 1.445 0536 & 0559 SD - - 0.290 1.450 Yes

1015 853 0.058 0.067 0.728 0536 & 0559 SD - - 0.070 0.730 Yes

1016 854 0.291 0.338 0.614 0536 & 0559 SD - - 0.130 0.610 No

1017 855 0.177 0.206 1.220 0536 & 0559 SD - - 0.160 1.220 Yes

1018 856 0.053 0.062 0.256 0536 & 0559 SD - - 0.050 0.260 No

1019 857 0.184 0.214 1.032 0536 & 0559 SD - - 0.230 1.030 Yes

1020 858 0.052 0.061 0.792 0536 & 0559 SD - - 0.160 0.790 No

1021 859 0.105 0.122 1.114 0536 & 0559 SD - - 0.230 1.110 Yes

1022 860 0.156 0.181 0.832 0536 & 0559 SD - - 0.130 0.830 No

1023 0860-F1 0.185 0.216 0.743 SD - - - 0.150 0.740 -

1024 861 0.074 0.086 1.169 0536 & 0559 SD - - 0.070 1.170 Yes

1025 862 0.058 0.067 0.921 0536 & 0559 SD - - 0.080 0.920 Yes

1026 863 0.037 0.043 1.006 0536 & 0559 SD - - 0.040 1.010 Yes

1027 864 0.120 0.139 1.057 0536 & 0559 SD - - 0.070 1.060 No

1028 865 0.098 0.114 0.594 0536 & 0559 SD - - 0.090 0.590 No

1029 866 0.049 0.057 0.324 0536 & 0559 SD - - 0.080 0.320 No

1030 867 0.079 0.092 0.230 0536 & 0559 SD - - 0.040 0.230 No

1031 0867-F1 0.020 0.024 0.108 ** ** ** ** ** ** -

1032 868 0.139 0.162 1.390 0536 & 0559 SD - - 0.090 1.390 No

1033 869 0.070 0.082 0.179 0536 & 0559 SD - - 0.030 0.180 No

1034 870 0.022 0.026 0.573 0536 & 0559 SD - - 0.030 0.570 No

1035 871 0.143 0.166 1.187 0536 & 0559 SD - - 0.250 1.190 Yes

1036 872 0.103 0.120 0.442 0536 & 0559 SD - - 0.060 0.440 Yes

1037 873 0.138 0.161 0.561 0536 & 0559 SD - - 0.050 0.560 Yes

1038 874 0.063 0.073 0.484 0536 & 0559 SD - - 0.060 0.480 Yes

1039 875 0.099 0.115 0.357 0536 & 0559 SD - - 0.050 0.360 No

1040 876 0.069 0.080 0.477 0536 & 0559 SD - - 0.040 0.480 No

1041 877 0.479 0.557 1.918 0536 & 0559 SD - - 0.280 1.920 No

1042 878 0.050 0.058 0.235 0536 & 0559 SD - - 0.010 0.240 Yes

1043 879 0.114 0.133 0.531 0536 & 0559 SD - - 0.080 0.530 Yes

1044 880 0.087 0.101 0.370 0536 & 0559 SD - - 0.040 0.370 No

1045 881 0.079 0.092 0.317 0536 & 0559 SD - - 0.020 0.320 No

1046 0881-F1 0.028 0.033 0.152 ** ** ** ** ** ** -

1047 0881-F2 0.210 0.244 0.841 SD - - - 0.160 0.840 -

1048 882 0.056 0.066 0.247 0536 & 0559 SD - - 0.030 0.250 Yes

1049 0882-F1 0.006 0.007 0.033 ** ** ** ** ** ** -

1050 883 0.129 0.150 1.065 0536 & 0559 SD - - 0.090 1.070 Yes

1051 884 0.019 0.022 0.060 826 0536 & 0559 SD - * * -

1052 885 0.027 0.031 0.098 841 0536 & 0559 SD - * * -

1053 886 0.075 0.087 0.678 0536 & 0559 SD - - 0.140 0.680 Yes

1054 887 0.237 0.276 1.212 0536 & 0559 SD - - 0.150 1.210 Yes

1055 888 0.077 0.089 0.730 0536 & 0559 SD - - 0.060 0.730 No

1056 889 0.206 0.239 0.626 0536 & 0559 SD - - 0.100 0.630 No

1057 0889-F1 0.006 0.007 0.032 SD - - - 0.010 0.030 -

1058 0889-F2 0.003 0.004 0.017 SD - - - 0.000 0.020 -

1059 890 0.025 0.029 0.161 0536 & 0559 SD - - 0.010 0.160 No

1060 891 0.041 0.047 0.217 0536 & 0559 SD - - 0.020 0.220 Yes

1061 892 0.305 0.355 0.885 0536 & 0559 SD - - 0.190 0.890 No

1062 893 0.032 0.037 0.142 0536 & 0559 SD - - 0.020 0.140 No
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1063 0893-F1 0.018 0.021 0.098 ** ** ** ** ** ** -

1064 894 0.065 0.075 0.980 0536 & 0559 SD - - 0.200 0.980 No

1065 895 0.036 0.042 0.129 225 0536 & 0559 SD - * * -

1066 0895-F1 0.016 0.018 0.083 ** ** ** ** ** ** -

1067 0895-F2 0.014 0.016 0.076 ** ** ** ** ** ** -

1068 0895-F3 0.014 0.017 0.076 ** ** ** ** ** ** -

1069 0895-F4 0.005 0.006 0.027 ** ** ** ** ** ** -

1070 896 0.004 0.005 0.026 810 0536 & 0559 SD - * * -

1071 897 0.309 0.359 1.640 0536 & 0559 SD - - 0.350 1.640 Yes

1072 898 0.070 0.081 0.579 683 0536 & 0559 SD - * * -

1073 0898-F1 0.008 0.009 0.043 ** ** ** ** ** ** -

1074 899 0.012 0.015 0.028 0536 & 0559 SD - - 0.010 0.030 Yes

1075 0938-F1 0.003 0.004 0.018 ** ** ** ** ** ** -

1076 0942-F1 0.000 0.000 0.000 ** ** ** ** ** ** -

1077 0942-F2 0.000 0.000 0.001 ** ** ** ** ** ** -

1078 0942-F3 0.000 0.000 0.001 ** ** ** ** ** ** -

1079 0942-F4 0.000 0.000 0.001 ** ** ** ** ** ** -

1080 951 0.017 0.020 0.151 522 SD - - 0.010 0.150 No

1081 0951-P 0.027 0.032 0.145 SD - - - 0.030 0.150 -

1082 1000 0.268 0.312 1.199 692 SD - - 0.380 1.200 No

1083 1001 0.356 0.414 1.490 692 SD - - 0.270 1.490 No

1084 1002 0.295 0.342 2.091 692 SD - - 0.360 2.090 Yes

1085 1003 0.353 0.410 2.333 692 SD - - 0.320 2.330 Yes

1086 1004 0.278 0.323 1.929 692 SD - - 0.440 1.930 Yes

1087 1005 0.014 0.016 0.045 1007 692 SD - * * -

1088 1006 0.016 0.018 0.047 1007 692 SD - * * -

1089 1007 0.635 0.738 2.993 692 SD - - 0.920 3.080 Yes

1090 1008 0.226 0.263 0.473 692 SD - - 0.290 0.970 Yes

1091 1009 0.408 0.474 1.842 692 SD - - 0.560 1.840 Yes

1092 1009-F1 0.123 0.143 0.541 ** ** ** ** ** ** -

1093 1009-F2 0.112 0.131 0.493 ** ** ** ** ** ** -

1094 1009-F3 0.148 0.172 0.594 ** ** ** ** ** ** -

1095 1009-F4 0.131 0.153 0.576 ** ** ** ** ** ** -

1096 1009-F5 0.017 0.020 0.093 SD - - - 0.020 0.090 -

1097 1010 0.148 0.172 1.171 692 SD - - 0.180 1.170 Yes

1098 1011 0.329 0.383 0.821 692 SD - - 0.290 0.820 No

1099 1012 0.322 0.374 1.627 692 SD - - 0.390 1.630 Yes

1100 1013 0.251 0.292 0.983 692 SD - - 0.170 0.980 Yes

1101 1014 0.015 0.018 0.045 692 SD - - 0.010 0.050 Yes

1102 1015 0.062 0.072 0.516 692 SD - - 0.150 0.520 Yes

1103 1015-F3 0.077 0.090 0.339 ** ** ** ** ** ** -

1104 1016 0.069 0.080 1.348 SD - - - 0.210 1.350 Yes

1105 1016-F1 0.006 0.006 0.029 SD - - - 0.010 0.030 -

1106 1016-F2 0.002 0.003 0.012 ** ** ** ** ** ** -

1107 1016-F5 0.021 0.024 0.112 SD - - - 0.020 0.110 -

1108 1016-F6 0.004 0.004 0.020 SD - - - 0.000 0.020 -

1109 1016-F9 0.036 0.041 0.189 SD - - - 0.030 0.190 -

1110 1017 0.115 0.133 1.059 SD - - - 0.080 1.060 Yes

1111 1018 0.408 0.474 0.780 SD - - - 0.390 0.780 No

1112 1019 0.491 0.571 2.233 SD - - - 0.480 2.230 Yes

1113 1020 0.292 0.340 1.405 692 SD - - 0.300 1.400 Yes

1114 1020-F1 0.121 0.141 0.533 ** ** ** ** ** ** -

1115 1020-F2 0.151 0.175 0.604 SD - - - 0.120 0.600 -

1116 1020-F3 0.128 0.149 0.564 SD - - - 0.100 0.560 -

1117 1020-F4 0.000 0.000 0.001 ** ** ** ** ** ** -

1118 1020-F5 0.000 ** ** ** ** ** ** -

1119 1020-F6 0.000 ** ** ** ** ** ** -

1120 1021 0.155 0.180 1.277 SD - - - 0.270 1.280 Yes

1121 1022 0.437 0.508 1.788 1072 1073 692 SD * * -

1122 1022-F1 0.007 0.008 0.036 ** ** ** ** ** ** -

1123 1022-F10 0.054 0.063 0.289 SD - - - 0.050 0.290 -

1124 1022-F11 0.053 0.061 0.281 SD - - - 0.050 0.280 -

1125 1022-F12 0.018 0.021 0.095 SD - - - 0.020 0.090 -

1126 1022-F13 0.093 0.108 0.408 SD - - - 0.070 0.410 -

1127 1022-F2 0.061 0.070 0.323 SD - - - 0.060 0.320 -

1128 1022-F3 0.003 0.003 0.014 ** ** ** ** ** ** -

1129 1022-F4 0.005 0.006 0.027 ** ** ** ** ** ** -

1130 1022-F6 0.041 0.048 0.219 SD - - - 0.040 0.220 -

1131 1022-F7 0.027 0.031 0.143 SD - - - 0.030 0.140 -

1132 1022-F9 0.020 0.023 0.107 SD - - - 0.020 0.110 -

1133 1023 0.326 0.380 2.366 1072 1073 692 SD * * -

1134 1024 0.053 0.062 0.766 692 SD - - 0.100 0.770 Yes

1135 1024-F1 0.019 0.022 0.103 ** ** ** ** ** ** -

1136 1024-F10 0.019 0.022 0.103 SD - - - 0.020 0.100 -

1137 1024-F11 0.008 0.010 0.044 SD - - - 0.010 0.040 -

1138 1024-F12 0.009 0.010 0.048 SD - - - 0.010 0.050 -
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1139 1024-F2 0.020 0.023 0.104 ** ** ** ** ** ** -

1140 1024-F3 0.019 0.022 0.100 ** ** ** ** ** ** -

1141 1024-F4 0.019 0.022 0.103 ** ** ** ** ** ** -

1142 1024-F6 0.009 0.011 0.049 SD - - - 0.010 0.050 -

1143 1024-F7 0.019 0.022 0.103 SD - - - 0.020 0.100 -

1144 1024-F8 0.020 0.023 0.106 SD - - - 0.020 0.110 -

1145 1024-F9 0.018 0.021 0.094 SD - - - 0.020 0.090 -

1146 1025 0.022 0.025 0.175 692 SD - - 0.050 0.180 Yes

1147 1025-F1 0.007 0.008 0.037 ** ** ** ** ** ** -

1148 1025-F2 0.017 0.020 0.091 ** ** ** ** ** ** -

1149 1025-F3 0.038 0.044 0.203 ** ** ** ** ** ** -

1150 1025-F4 0.013 0.015 0.070 ** ** ** ** ** ** -

1151 1025-F5 0.012 0.014 0.066 ** ** ** ** ** ** -

1152 1026 0.277 0.322 1.858 692 SD - - 0.170 1.860 Yes

1153 1026-F1 0.030 0.035 0.158 ** ** ** ** ** ** -

1154 1026-F2 0.007 0.008 0.038 ** ** ** ** ** ** -

1155 1026-F3 0.006 0.007 0.033 SD - - - 0.010 0.030 -

1156 1026-F4 0.005 0.006 0.029 SD - - - 0.010 0.030 -

1157 1026-F5 0.017 0.019 0.089 SD - - - 0.020 0.090 -

1158 1026-F6 0.049 0.057 0.259 SD - - - 0.050 0.260 -

1159 1026-F7 0.022 0.025 0.116 SD - - - 0.020 0.120 -

1160 1027 0.013 0.016 0.217 SD - - - 0.030 0.220 Yes

1161 1027-F1 0.023 0.027 0.122 SD - - - 0.020 0.120 -

1162 1027-F2 0.161 0.187 0.644 SD - - - 0.130 0.640 -

1163 1027-F3 0.021 0.024 0.111 SD - - - 0.020 0.110 -

1164 1027-F4 0.013 0.015 0.070 ** ** ** ** ** ** -

1165 1027-F5 0.001 0.001 0.004 ** ** ** ** ** ** -

1166 1028 0.076 0.088 0.219 692 SD - - 0.040 0.220 Yes

1167 1029 0.451 0.524 2.352 SD - - - 0.310 2.350 Yes

1168 1030 0.115 0.134 0.867 SD - - - 0.180 0.870 Yes

1169 1030-F1 0.005 0.005 0.024 ** ** ** ** ** ** -

1170 1030-F2 0.002 0.003 0.013 ** ** ** ** ** ** -

1171 1030-F3 0.000 ** ** ** ** ** ** -

1172 1030-F4 0.002 0.002 0.008 ** ** ** ** ** ** -

1173 1031 0.115 0.134 0.372 1072 1073 692 SD * * -

1174 1031-F1 0.000 0.000 0.000 SD - - - 0.000 0.000 -

1175 1032 0.034 0.040 0.193 SD - - - 0.010 0.190 No

1176 1032-F10 0.000 ** ** ** ** ** ** -

1177 1032-F11 0.000 ** ** ** ** ** ** -

1178 1032-F2 0.130 0.151 0.571 SD - - - 0.100 0.570 -

1179 1032-F3 0.001 0.001 0.007 ** ** ** ** ** ** -

1180 1032-F4 0.003 0.003 0.014 ** ** ** ** ** ** -

1181 1032-F5 0.003 0.003 0.014 ** ** ** ** ** ** -

1182 1032-F6 0.005 0.006 0.029 ** ** ** ** ** ** -

1183 1032-F7 0.005 0.006 0.027 ** ** ** ** ** ** -

1184 1032-F8 0.002 0.003 0.013 ** ** ** ** ** ** -

1185 1032-F9 0.000 ** ** ** ** ** ** -

1186 1033 0.042 0.049 0.264 SD - - - 0.020 0.260 No

1187 1034 0.168 0.195 0.500 1008 692 SD - * * -

1188 1035 0.129 0.150 0.472 522 SD - - 0.040 0.470 No

1189 1035-F1 0.029 0.034 0.155 ** ** ** ** ** ** -

1190 1036 0.055 0.063 0.192 SD - - - 0.040 0.190 No

1191 1037 0.047 0.054 0.160 SD - - - 0.020 0.160 No

1192 1038 0.004 0.005 0.010 0536 & 0559 SD - - 0.000 0.010 No

1193 1039 0.134 0.156 0.687 692 SD - - 0.140 0.690 Yes

1194 1039-F1 0.079 0.092 0.349 SD - - - 0.060 0.340 -

1195 1039-F4 0.046 0.054 0.246 SD - - - 0.040 0.250 -

1196 1040 0.008 0.010 0.059 0536 & 0559 SD - - 0.010 0.060 No

1197 1041 0.022 0.025 0.038 0536 & 0559 SD - - 0.020 0.040 No

1198 1041-F3 0.004 0.004 0.020 SD - - - 0.000 0.020 -

1199 1042 0.029 0.033 0.057 0536 & 0559 SD - - 0.020 0.060 No

1200 1043 0.106 0.123 0.456 522 SD - - 0.050 0.460 No

1201 1044 0.044 0.052 0.452 522 SD - - 0.030 0.450 No

1202 1045 0.087 0.101 0.273 SD - - - 0.050 0.270 No

1203 1046 0.189 0.219 1.199 SD - - - 0.090 1.200 Yes

1204 1047 0.023 0.026 0.139 0536 & 0559 SD - - 0.010 0.140 No

1205 1048 0.063 0.074 0.476 0536 & 0559 SD - - 0.060 0.480 Yes

1206 1049 0.107 0.124 0.286 SD - - - 0.030 0.290 Yes

1207 1051 0.118 0.137 0.807 SD - - - 0.140 0.810 No

1208 1052 0.023 0.027 0.423 SD - - - 0.060 0.490 No

1209 1053 0.018 0.021 0.067 1052 SD - - * * -

1210 1054 0.153 0.177 0.473 SD - - - 0.070 0.470 No

1211 1054-F1 0.053 0.061 0.281 SD - - - 0.050 0.280 -

1212 1055 0.032 0.037 0.213 SD - - - 0.030 0.210 Yes

1213 1056 0.066 0.077 0.274 SD - - - 0.050 0.270 Yes

1214 1057 0.012 0.014 0.064 SD - - - 0.010 0.060 Yes
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1215 1058 0.051 0.060 0.490 517 SD - - * * -

1216 1059 0.251 0.292 0.853 517 SD - - * * -

1217 1060 0.101 0.117 0.350 SD - - - 0.090 0.400 No

1218 1061 0.164 0.191 0.698 517 SD - - * * -

1219 1062 0.017 0.020 0.281 517 SD - - * * -

1220 1062-F1 0.005 0.006 0.028 ** ** ** ** ** ** -

1221 1062-F2 0.011 0.013 0.061 ** ** ** ** ** ** -

1222 1063 0.060 0.070 0.502 517 SD - - * * -

1223 1064 0.021 0.024 0.055 1060 SD - - * * -

1224 1065 0.115 0.134 0.350 SD - - - 0.090 0.350 Yes

1225 1066 0.060 0.069 0.113 SD - - - 0.050 0.110 No

1226 1067 0.127 0.148 0.319 1063 517 SD - * * -

1227 1068 0.020 0.023 0.077 SD - - - 0.010 0.080 No

1228 1069 0.044 0.051 0.190 SD - - - 0.010 0.190 Yes

1229 1070 0.031 0.036 0.083 1071 SD - - * * -

1230 1071 0.030 0.035 0.052 SD - - - 0.040 0.130 No

1231 1072 0.032 0.037 0.735 1073 692 SD - 0.900 5.260 No

1232 1072-F1 0.000 0.000 0.001 SD - - - 0.000 0.000 -

1233 1072-F3 0.062 0.072 0.331 SD - - - 0.060 0.330 -

1234 1074 0.018 0.021 0.050 SD - - - 0.000 0.050 No

1235 1075 0.036 0.042 0.105 SD - - - 0.020 0.100 No

1236 1076 0.037 0.043 0.127 0536 & 0559 SD - - 0.030 0.130 Yes

1237 1076-F1 0.029 0.034 0.155 ** ** ** ** ** ** -

1238 1076-F2 0.010 0.012 0.056 ** ** ** ** ** ** -

1239 1076-F3 0.006 0.007 0.034 ** ** ** ** ** ** -

1240 1077 0.085 0.099 0.476 0536 & 0559 SD - - 0.080 0.480 Yes

1241 1078 0.005 0.006 0.018 0536 & 0559 SD - - 0.000 0.020 No

1242 1078-F1 0.005 0.005 0.025 ** ** ** ** ** ** -

1243 1079 0.226 0.263 0.794 SD - - - 0.220 0.790 Yes

1244 1080 0.036 0.042 0.192 SD - - - 0.030 0.190 No

1245 1081 0.056 0.065 0.585 522 SD - - 0.090 0.580 No

1246 1081-F1 0.000 0.000 0.001 ** ** ** ** ** ** -

1247 1082 0.275 0.320 0.379 SD - - - 0.190 0.380 Yes

1248 1083 0.043 0.050 0.313 522 SD - - 0.070 0.310 Yes

1249 1083-F1 0.087 0.101 0.380 SD - - - 0.060 0.390 -

1250 1084 0.018 0.021 0.059 692 SD - - 0.010 0.060 No

1251 1085 0.192 0.223 0.436 692 SD - - 0.090 0.440 Yes

1252 1085-F2 0.102 0.119 0.449 ** ** ** ** ** ** -

1253 1086 0.224 0.261 1.409 522 SD - - 0.080 1.410 No

1254 1087 0.023 0.027 0.243 SD - - - 0.030 0.240 No

1255 1088 0.227 0.264 0.738 SD - - - 0.060 0.740 No

1256 1089 0.039 0.045 0.181 SD - - - 0.010 0.180 No

1257 1090 0.123 0.143 0.241 SD - - - 0.080 0.240 No

1258 1090-F1 0.035 0.041 0.188 SD - - - 0.030 0.190 -

1259 1090-F2 0.005 0.006 0.029 SD - - - 0.010 0.030 -

1260 1090-F3 0.000 0.000 0.002 ** ** ** ** ** ** -

1261 1090-F4 0.003 0.004 0.018 ** ** ** ** ** ** -

1262 1090-F5 0.003 0.003 0.014 ** ** ** ** ** ** -

1263 1090-F6 0.003 0.003 0.014 ** ** ** ** ** ** -

1264 1090-F7 0.001 0.001 0.006 ** ** ** ** ** ** -

1265 1091 0.206 0.240 0.519 522 SD - - 0.150 0.520 Yes

1266 1092 0.061 0.071 0.195 SD - - - 0.030 0.200 No

1267 1093 0.026 0.031 0.077 SD - - - 0.020 0.080 No

1268 1094 0.098 0.114 0.330 522 SD - - 0.070 0.330 Yes

1269 1094-F1 0.000 0.000 0.002 ** ** ** ** ** ** -

1270 1094-F2 0.033 0.038 0.174 SD - - - 0.030 0.170 -

1271 1094-F3 0.000 0.000 0.001 ** ** ** ** ** ** -

1272 1095 0.021 0.025 0.069 0536 & 0559 SD - - 0.010 0.070 No

1273 1095-F1 0.047 0.055 0.250 ** ** ** ** ** ** -

1274 1096 0.072 0.083 0.204 SD - - - 0.040 0.200 Yes

1275 1096-F1 0.088 0.103 0.388 SD - - - 0.070 0.390 -

1276 1096-F2 0.001 0.001 0.004 ** ** ** ** ** ** -

1277 1096-F3 0.000 ** ** ** ** ** ** -

1278 1097 1.159 1.348 2.857 SD - - - 1.230 2.860 No

1279 1098 0.025 0.029 0.177 0536 & 0559 SD - - 0.010 0.180 No

1280 1099 0.076 0.089 0.257 522 SD - - 0.030 0.260 No

1281 1100 0.034 0.039 0.073 SD - - - 0.030 0.070 No

1282 1101 0.095 0.111 0.328 SD - - - 0.040 0.330 No

1283 1101-F1 0.011 0.012 0.056 SD - - - 0.020 0.060 -

1284 1102 0.149 0.174 0.471 SD - - - 0.160 0.470 No

1285 1103 0.198 0.230 0.387 522 SD - - 0.160 0.390 No

1286 1104 0.043 0.050 0.078 SD - - - 0.020 0.080 No

1287 1105 0.215 0.250 0.750 SD - - - 0.100 0.750 No

1288 1106 0.086 0.100 0.281 0536 & 0559 SD - - 0.040 0.280 No

1289 1107 0.178 0.207 0.787 SD - - - 0.170 0.790 No

1290 1108 0.046 0.053 0.205 SD - - - 0.010 0.210 No
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1291 1109 0.041 0.048 0.316 SD - - - 0.010 0.320 No

1292 1110 0.195 0.227 0.559 0536 & 0559 SD - - 0.100 0.560 Yes

1293 1111 0.585 0.680 1.842 SD - - - 0.430 1.840 No

1294 1113 0.051 0.059 0.121 522 SD - - 0.050 0.120 No

1295 1114 0.019 0.022 0.232 SD - - - 0.030 0.230 No

1296 1115 0.014 0.016 0.036 522 SD - - 0.010 0.040 No

1297 1116 0.064 0.074 0.190 692 SD - - 0.020 0.190 No

1298 1117 0.484 0.563 1.250 SD - - - 0.330 1.250 No

1299 1118 0.120 0.140 0.353 522 SD - - 0.070 0.350 Yes

1300 1119 0.243 0.283 1.326 SD - - - 0.100 1.330 No

1301 1120 0.493 0.573 2.514 SD - - - 0.370 2.510 No

1302 1121 0.312 0.362 0.814 SD - - - 0.210 0.810 No

1303 1122 0.042 0.049 0.118 522 SD - - 0.030 0.120 No

1304 1123 0.144 0.168 0.454 0536 & 0559 SD - - 0.100 0.450 No

1305 1124 0.065 0.076 0.217 522 SD - - 0.050 0.220 No

1306 1126 0.082 0.095 0.230 SD - - - 0.060 0.230 No

1307 1127 0.089 0.104 0.265 692 SD - - 0.060 0.260 No

1308 1129 0.023 0.027 0.061 SD - - - 0.020 0.060 No

1309 1130 0.098 0.114 0.284 SD - - - 0.080 0.280 No

1310 1131 0.276 0.321 0.785 SD - - - 0.180 0.780 No

1311 1132 0.266 0.309 0.758 SD - - - 0.180 0.760 No

1312 1133 0.029 0.034 0.085 SD - - - 0.020 0.080 No

1313 1134 0.003 0.003 0.009 SD - - - 0.000 0.010 No

1314 1136 0.035 0.041 0.092 SD - - - 0.020 0.090 No

1315 1200 0.033 0.039 0.165 187 CD - - 0.030 0.170 No

1316 1201 0.749 0.871 1.763 187 CD - - 0.180 1.760 Yes

1317 1202 0.227 0.264 0.542 187 CD - - 0.080 0.540 No

1318 1203 0.036 0.041 0.099 2 CD - - * * -

1319 1204 0.030 0.035 0.065 1 CD - - * * -

1320 1205 0.256 0.297 1.120 187 CD - - 0.300 1.120 No

1321 1206 0.034 0.039 0.108 0300 & 1310 ND - - 0.010 0.110 No

1322 1207 0.163 0.190 0.701 0536 & 0559 SD - - 0.090 0.700 No

1323 1208 0.127 0.147 0.392 187 CD - - 0.040 0.390 No

1324 1209 0.021 0.025 0.124 ND - - - 0.000 0.120 No

1325 1210 0.084 0.098 0.273 ND - - - 0.120 0.270 No

1326 1211 0.015 0.017 0.068 187 CD - - 0.020 0.070 No

1327 1212 0.023 0.027 0.106 0300 & 1310 ND - - 0.020 0.110 No

1328 1213 0.648 0.753 1.797 0536 & 0559 SD - - 0.340 1.800 No

1329 1214 0.449 0.522 1.010 0536 & 0559 SD - - 0.230 1.010 No

1330 1215 0.475 0.552 1.387 0536 & 0559 SD - - 0.100 1.390 No

1331 1216 0.305 0.355 0.863 187 CD - - 0.260 0.860 No

1332 1217 0.535 0.623 1.900 187 CD - - 0.380 1.900 Yes

1333 1218 0.906 1.053 3.870 187 CD - - 0.670 3.870 No

1334 1220 0.013 0.015 0.048 187 CD - - 0.010 0.050 No

1335 1221 0.020 0.023 0.071 187 CD - - 0.020 0.070 No

1336 1222 0.002 0.002 0.042 187 CD - - 0.010 0.040 Yes

1337 1223 0.419 0.488 1.449 187 CD - - 0.300 1.450 No

1338 1224 0.296 0.345 0.994 187 CD - - 0.240 0.990 No

1339 1225 0.681 0.791 2.349 187 CD - - 0.460 2.350 Yes

1340 1226 0.039 0.046 0.122 187 CD - - 0.030 0.120 No

1341 1227 0.008 0.010 0.031 187 CD - - 0.010 0.030 No

1342 1228 0.004 0.004 0.013 187 CD - - 0.000 0.010 No

1343 1229 0.687 0.799 2.156 187 CD - - 0.460 2.160 No

1344 1233 0.602 0.700 1.659 1 CD - - * * -

1345 1234 0.251 0.292 0.835 1 CD - - * * -

1346 1235 0.185 0.216 0.658 1 CD - - * * -

1347 1236 0.322 0.374 1.053 1 CD - - * * -

1348 1237 0.212 0.246 0.767 1 CD - - * * -

1349 1238 0.168 0.195 0.633 1 CD - - * * -

1350 1239 0.229 0.266 0.822 1 CD - - * * -

1351 1240 0.220 0.255 0.783 1 CD - - * * -

1352 1241 0.222 0.258 0.795 1 CD - - * * -

1353 1242 0.210 0.244 0.770 1 CD - - * * -

1354 1243 0.205 0.238 0.742 1 CD - - * * -

1355 1244 0.222 0.258 0.796 1 CD - - * * -

1356 1245 0.265 0.308 0.856 1 CD - - * * -

1357 1246 0.154 0.179 0.592 1 CD - - * * -

1358 1247 0.326 0.379 0.883 1 CD - - * * -

1359 1248 0.282 0.327 0.771 1 CD - - * * -

1360 1249 0.274 0.319 0.796 1 CD - - * * -

1361 1251 0.003 0.003 0.019 187 CD - - 0.000 0.020 No

1362 1252 0.261 0.303 0.824 CD - - - 0.180 0.820 No

1363 1300 0.141 0.164 0.516 0300 & 1310 ND - - 0.050 0.520 Yes

1364 1301 0.040 0.047 0.136 417 0300 & 1310 ND - * * -

1365 1302 0.112 0.130 0.369 0300 & 1310 ND - - 0.040 0.370 No

1366 1303 0.131 0.152 1.555 0300 & 1310 ND - - 0.150 1.550 Yes

E - 18 See   page  19 for Legend



Dry Weather AADF Peak Hour Min Max

[1]  [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12]

No. Station/Basin

2035 Station Basin Flow, [MGD]

Downstream Stations / WWTP

Model Input Flow, [MGD] 72-

Hour Hydrograph Upgrade 

Required

1367 1304 0.101 0.117 0.424 0300 & 1310 ND - - 0.040 0.420 Yes

1368 1305 0.254 0.295 0.920 416 0300 & 1310 ND - 0.120 0.920 No

1369 1306 0.093 0.109 0.334 417 0300 & 1310 ND - * * -

1370 1306-F1 0.130 0.151 0.570 ND - - - 0.100 0.570 -

1371 1306-F12 0.002 0.003 0.012 ** ** ** ** ** ** -

1372 1306-F13 0.005 0.006 0.026 ** ** ** ** ** ** -

1373 1306-F16 0.009 0.010 0.048 ** ** ** ** ** ** -

1374 1306-F19 0.005 0.006 0.026 ND - - - 0.000 0.030 -

1375 1306-F20 0.010 0.011 0.051 ND - - - 0.010 0.050 -

1376 1306-F21 0.013 0.015 0.068 ND - - - 0.010 0.070 -

1377 1306-F22 0.013 0.016 0.071 ND - - - 0.010 0.070 -

1378 1306-F23 0.006 0.006 0.030 ND - - - 0.010 0.030 -

1379 1306-F24 0.051 0.060 0.275 ND - - - 0.050 0.270 -

1380 1306-F25 0.006 0.007 0.031 ** ** ** ** ** ** -

1381 1306-F26 0.030 0.034 0.158 ND - - - 0.030 0.160 -

1382 1306-F27 0.010 0.012 0.056 ** ** ** ** ** ** -

1383 1306-F28 0.011 0.012 0.056 ** ** ** ** ** ** -

1384 1306-F29 0.029 0.034 0.156 ** ** ** ** ** ** -

1385 1306-F3 0.107 0.124 0.468 ND - - - 0.090 0.470 -

1386 1306-F4 0.034 0.039 0.181 ** ** ** ** ** ** -

1387 1306-F5 0.055 0.063 0.291 ** ** ** ** ** ** -

1388 1307 0.049 0.057 0.179 345 0300 & 1310 ND - 0.040 0.180 No

1389 1309 0.028 0.033 0.092 0300 & 1310 ND - - 0.020 0.090 No

1390 1311 0.074 0.086 0.174 0300 & 1310 ND - - 0.030 0.170 Yes

1391 1312 0.029 0.034 0.091 0300 & 1310 ND - - 0.010 0.090 No

1392 1313 0.218 0.254 1.139 ND - - - 0.200 1.140 No

1393 1314 0.142 0.165 0.393 421 ND - - 0.110 0.390 No

1394 1315 0.006 0.007 0.022 426 ND - - 0.000 0.020 No

1395 1316 0.005 0.006 0.017 ND - - - 0.000 0.020 No

1396 1317 0.039 0.045 0.128 ND - - - 0.030 0.130 No

1397 1319 0.175 0.203 0.850 417 0300 & 1310 ND - * * -

1398 1321 0.076 0.088 0.262 ND - - - 0.050 0.260 No

1399 1322 0.020 0.023 0.067 421 ND - - 0.010 0.070 No

1400 1323 0.036 0.042 0.152 421 ND - - 0.030 0.150 No

1401  MEDLEY 042 0.338 0.394 1.380 0300 & 1310 ND - - 0.270 1.380 -

1402  MEDLEY 043 2.440 2.838 9.930 0300 & 1310 ND - - 3.390 9.930 -

1403  MEDLEY 044 0.281 0.327 1.140 0300 & 1310 ND - - 0.000 1.140 -

1404  MIAMI AIRPORT 3.145 3.657 11.084 1 CD - - * * -

1405  MIAMI BEACH 17.475 20.320 71.120 CD - - - 18.960 71.120 -

1406 NORTH MIAMI BEACH1 0.636 0.740 2.500 306 ND - - 0.370 2.500 -

1407 NORTH MIAMI BEACH2 0.807 0.939 3.930 ND - - - 0.640 3.930 -

1408 'NORTH MIAMI M11 4.304 5.005 19.320 ND - - - 5.110 19.320 -

1409 'NORTH MIAMI M12 3.688 4.288 9.960 ND - - - 2.820 9.960 -

1410 NORTH MIAMI P56 2.135 2.483 7.380 ND - - - 1.060 7.380 -

1411 OPALOCKA 1.308 1.521 4.770 0300 & 1310 ND - - 1.190 4.770 -

1412 PS0003DIS 7.172 8.340 29.190 CD - - - 15.703 29.190 -

1413 WEST MIAMI 0.308 0.359 1.218 1 CD - - * * -

1414 39125 (PS 8) 0.927 1.077 2.660 CD - - - 0.973 2.660 -

1415  CORAL GABLES 2.052 2.386 7.252 1 CD - - * * -

1416  FLORIDA CITY 2.851 3.316 12.250 1073 692 SD - 0.960 12.250 -

1417 Hia.PS.200 7.821 9.094 31.830 ND - - - 5.479 31.830 -

1418  HIALEAH 024 5.956 6.926 24.240 348 0300 & 1310 ND - 7.150 24.240 -

1419 HIALEAH 050 0.260 0.303 1.060 0300 & 1310 ND - - 0.280 1.060 -

1420  HIALEAH 7A 5.214 6.062 21.219 307 0300 & 1310 ND - 4.490 21.219 -

1421  HIALEAH GARDENS 0.620 0.721 2.320 0300 & 1310 ND - - 0.250 2.320 -

1422 HiaPS260Dis 4.797 5.578 19.521 ND - - - 4.130 19.521 -

1423  HOMESTEAD 6.467 7.520 26.320 691 692 SD - 7.090 26.320 -

307.91 358.01 1,253.51 
249.78 1,253.5 248

LEGEND
*   Flow for this basin is included in the downstream basin

**   Basin to Remain on Septic Tank

1

This table includes all Basins (connected, to be connected by 2035 and to remain in septic tank)

Totals do not include flows from basins which will remain on septic tank.

Theses flows are xxx for Dry Weather, xxx for AADF and xxxx for Peak Hour

E - 19 See   page  19 for Legend



 



 

 

 

 

 

 

Appendix F 

NDWWTP, CDWWTP Flow Analysis 2003-2012 
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Appendix G 

Detailed Alternative Cost Breakdowns 

 

 

 

 

 

 

 

 

 



 



No. Description Length, LF Diameter, in OOL (1) Project Cost

CL-1 NORTH BISCAYNE 42-INCH FM EXT. S TO PS 2 DISCHARGE 48-INCH IN NW 4 ST 11,500 42 $23,570,000

CL-3 60-INCH FORCE MAIN CONNECTION BETWEEN C-1 AND C-2 TO PS1. 5,880 60 x $24,980,000

CL-4 EAST/WEST 84-INCH FM FROM CP-1 TO EXIST. 102-INCH FM IN SW 15 RD 39,984 84 x $174,640,000

CL-5 EAST/WEST 72/84-INCH FM FROM CP-1 TO 54-INCH IN SW 137 AVE 34,454 54/72/84 x $128,320,000

CL-6 24-INCH FM CONNECTION IN NW 74 ST FROM NW 97 TO NW 107 AVE - DORAL 5,236 24 $4,920,000

CL-7 24-INCH FM CONNECTION IN NW 53 ST FROM PS 14 TO NW 72 AVE - DORAL 6,114 16/24 $5,260,000

CL-8 24-INCH FM CONNECTION IN SW 8 ST FROM SW 152 TO 177 AVE - WEST DADE 13,340 24 $11,240,000

CL-9 60-INCH FORCE MAIN CONNECTION FROM CP-1 TO PS187 28,252 60 $90,730,000

CL-10 60-INCH FORCE MAIN CONNECTION FROM CP-1 TO NL-2 FM AT NW 87 AVE/W 76 ST 28,430 60 $91,240,000

NL-1 72-INCH FORCE MAIN FROM PS300 TO NDWWTP 40,404 72 $150,230,000

NL-2 FM EXT. FROM 36-INCH AT NW 87 AVE /W 76 ST TO 48-INCH IN NW 67 AVE 20,020 36/48/60 $54,400,000

NL-3 30-INCH FM FROM 36-INCH AT W 76 ST/NW 67 AVE TO 48-INCH AT PS 307 1,646 30 $2,760,000

NL-4 48-INCH FM CONNECTION IN NW 67 AVE FROM W 84 ST TO NW 122 ST 5,610 48 $16,140,000

NL-5 24-INCH FM EXTENSION IN NW 167 ST FROM NW 57 TO 47 AVE IN NW 156 ST 8,000 24 $6,120,000

NL-6 24-INCH FM CONNECTION FROM PS 416 TO 30-INCH FM AT NW 171 ST / 67 AVE 8,768 24 $6,580,000

NL-7 48-INCH FM ALLOWS PS300 TO PUMP NORTH TO PS1310 900 48 $2,900,000

SL-1 54-INCH FM CONNECTION IN SW 232 ST FROM SW 127 AVE TO SDWWTP 16,072 54 $49,240,000

SL-2 FORCE MAIN CONNECTION SW 137 AVE FROM SP-1 TO SW 232 ST/SW 127 AVE 25,517 30/36 $36,960,000

SL-3 36-INCH FORCE MAIN CONNECTION IN SW 137 AVE FROM SW 136 ST TO SP-1 14,457 24/30/36 $30,810,000

SL-4 FORCE MAIN CONNECTION FROM PS 692 TO SL-2 AT SW 232 ST/SW 127 AVE 33,748 48/54 $91,220,000

SL-5 42-INCH FM CONNECTION FROM PS 691 TO PS 692 21,919 42 $42,100,000

SL-6 24-INCH FM CONNECTION FROM PS 1073 TO PS 691 8,560 24 $6,450,000

$1,050,810,000

CP-1E UPGRADE TO PS1 $50,000,000

CP-2E UPGRADE TO PS2 $30,000,000

CP-187E UPGRADE TO PS187 x $100,000,000

CP-1 CENTRAL EAST BOOSTER STATION AT A D BARNES PARK x $50,000,000

NP-300E UPGRADE TO PS300 TO ALLOW STATION TO PUMP NORTH AND EAST $50,000,000

NP-416E UPGRADE TO PS416 $10,000,000

NP-1310E UPGRADE TO PS1310 $3,000,000

NP-1 NORTH DADE BOOSTER STATION AT NW 183 ST/57 AVE $15,000,000

SP-522E UPGRADE TO PS522 $10,000,000

SP-692E UPGRADE TO PS692 $50,000,000

SP-1 SOUTHWEST DADE BOOSTER STATION AT SW 137 AVE $75,000,000

CP-1073E UPGRADE TO PS1073 $20,000,000

WP-1 DORAL BOOSTER STATION x $50,000,000

$513,000,000

$435,940,000

NT-1 NDWWTP - INTERIM WET WEATHER IMPROVEMENTS $111,643,632

NT-2 NDWWTP - HLD TREATMENT x $122,937,407

NT-3 NDWWTP - PEAK FLOW TREATMENT x $111,672,190

CT-2 CDWWTP - HLD TREATMENT x $286,554,285

CT-3 CDWWTP - PEAK FLOW TREATMENT x $362,807,926

ST-1 SDWWTP - TREATMENT PLANT EXPANSION $73,854,638

ST-2 SDWWTP - HLD TREATMENT $37,430,105

$1,106,900,185

NE-1 NDWWTP - INJECTION WELL PUMP STATION x $67,893,045

NE-2 NDWWTP - INJECTION WELLS x $148,561,957

CE-1 CDWWTP - INJECTION WELL PUMP STATION x $138,663,643

CE-2 CDWWTP - INJECTION WELLS x $297,123,914

CE-3 CDWWTP - CENTRATE DISPOSAL PUMP STATION x $20,000,000

CE-4 CDWWTP - CENTRATE DISPOSAL WELL x $20,000,000

SE-1 SDWWTP - INJECTION WELL PUMP STATION x $7,588,558

SE-2 SDWWTP - INJECTION WELLS x $18,570,245

$718,401,362

CB-2 CDWWTP - CLASS AA - HEAT RECOVERY/THERMAL DRYING $243,830,422

SB-2 SDWWTP - CLASS AA - HEAT RECOVERY/THERMAL DRYING $193,586,577

$437,416,999

CR-1 CDWWTP - FLORIDAN AQUIFER RECHARGE x $38,337,075

SR-1 SDWWTP - FLORIDAN AQUIFER RECHARGE x $38,337,075

SR-2 SDWWTP - FPL RECLAIMED WATER PIPELINE x $95,000,000

WR-1 WDWWTP - FLORIDAN AQUIFER RECHARGE x $0

$171,674,149

$30,000,000

$2,434,392,695

$2,301,987,320

$4,464,142,695

PROJECT COSTS TO MEET OCEAN OUTFALL LEGISLATION

Alternative 1 Total

Subtotal Reclaimed Water Facilities

Total Treatment Facilities

WWTP Storm Surge Protection

Installation of concrete walls, flood logs, and water tight doors

Table 1

Alternative 1

 Project Descriptions and Costs

Pipelines

Subtotal-Pipelines
Major Pumping Stations 

Subtotal-Major Pumping Station
Local Pumping Stations and Force Mains

Subtotal Biosolids
Reclaimed Water Facilities

Estimated 341 pumping stations and 23 miles of 8-16 inch force mains
Wastewater Treatment 

Subtotal-Wastewater Treatment
Effluent Disposal

Subtotal Effluent Disposal
Biosolids



No. Description Length, LF Diameter, in OOL
 (1)

Project Cost

CL-1 NORTH BISCAYNE 42-INCH FM EXT. S TO PS 2 DISCHARGE 48-INCH IN NW 4 ST 11,500 42 23,570,000

CL-2 CORAL GABLES 48-INCH FM FROM SW 22 TER TO 102-INCH FM SW 15TH RD 11,750 48 30,650,000

CL-3 DORAL 36-INCH FM ALONG NW 107TH AVE FROM NW 7TH ST TO NW 41ST ST 13,212 36 x 21,800,000

CL-4 EAST/WEST 72/84-INCH FM CONNECTION FROM PS 187 TO WDWWTP 40,271 48/72/84 x 157,380,000

CL-5 72-INCH FM CONNECTION IN SW 137 AVE TO CL-4 FM IN NW 6TH ST 7,573 72 x 30,730,000

CL-6 24-INCH FM CONNECTION IN NW 74 ST FROM NW 97 TO NW 107 AVE - DORAL 5,236 24 4,920,000

CL-7 24-INCH FM CONNECTION IN NW 53 ST FROM PS 14 TO NW 72 AVE - DORAL 6,114 16/24 5,260,000

CL-8 24-INCH FM CONNECTION IN SW 8 ST FROM SW 152 TO 177 AVE - WEST DADE 13,340 24 11,240,000

CL-X FLOW CONTROL - PIPELINE INTERCONNECTIONS varies varies x 5,000,000

NL-1 72-INCH FORCE MAIN FROM PS300 TO NDWWTP 40,404 72 150,230,000

NL-2 FM EXT. FROM 36-INCH AT NW 87 AVE /W 76 ST TO 48-INCH IN NW 67 AVE 20,020 36/48 46,130,000

NL-3 30-INCH FM FROM 36-INCH AT W 76 ST/NW 67 AVE TO 48-INCH AT PS 307 1,646 30 2,760,000

NL-4 48-INCH FM CONNECTION IN NW 67 AVE FROM W 84 ST TO NW 122 ST 5,610 48 16,140,000

NL-5 24-INCH FM EXTENSION IN NW 167 ST FROM NW 57 TO 47 AVE IN NW 156 ST 8,000 24 6,120,000

NL-6 24-INCH FM CONNECTION FROM PS 416 TO 30-INCH FM AT NW 171 ST / 67 AVE 8,768 24 6,580,000

NL-7 48-INCH FM ALLOWS PS300 TO PUMP NORTH TO PS1310 900 48 2,900,000

SL-1 54-INCH FM CONNECTION IN SW 232 ST FROM SW 127 AVE TO SDWWTP 16,072 54 49,240,000

SL-2 FORCE MAIN CONNECTION SW 137 AVE FROM SP-1 TO SW 232 ST/SW 127 AVE 25,517 30/36 36,960,000

SL-3 FORCE MAIN CONNECTION IN SW 137 AVE FROM SW 136 ST TO SP-1 14,457 24/30/36 30,810,000

SL-4 FORCE MAIN CONNECTION FROM PS 692 TO SL-2 AT SW 232 ST/SW 127 AVE 33,748 48/54 91,220,000

SL-5 42-INCH FM CONNECTION FROM PS 691 TO PS 692 21,919 42 42,100,000

SL-6 24-INCH FM CONNECTION FROM PS 1073 TO PS 691 8,560 24 6,450,000

$778,190,000

CP-187E UPGRADE TO PS187 x $100,000,000

NP-416E UPGRADE TO PS416 $10,000,000

NP-1 NORTH DADE BOOSTER STATION AT NW 183 ST/57 AVE $15,000,000

SP-522E UPGRADE TO PS522 $10,000,000

SP-692E UPGRADE TO PS692 $50,000,000

SP-1073E UPGRADE TO PS1073 $20,000,000

SP-1 SOUTHWEST DADE BOOSTER STATION AT SW 137 AVE $75,000,000

$280,000,000

$405,500,000

NT-1 NDWWTP - INTERIM WET WEATHER IMPROVEMENTS $111,643,632

NT-2 NDWWTP - HLD TREATMENT x $63,940,937

NT-3 NDWWTP - PEAK FLOW TREATMENT x $74,762,443

CT-2 CDWWTP - HLD TREATMENT x $173,321,438

CT-3 CDWWTP - PEAK FLOW TREATMENT x $87,559,618

ST-1 SDWWTP - TREATMENT PLANT EXPANSION $73,854,638

ST-2 SDWWTP - HLD TREATMENT $27,726,004

WT-1 WDWWTP - TREATMENT PLANT x $1,306,538,763

WT-2 WDWWTP - PEAK FLOW TREATMENT x $207,572,177

$2,126,919,651

NE-1 NDWWTP - INJECTION WELL PUMP STATION x $37,711,282

NE-2 NDWWTP - INJECTION WELLS x $92,851,223

CE-1 CDWWTP - INJECTION WELL PUMP STATION x $75,828,087

CE-2 CDWWTP - INJECTION WELLS x $167,132,202

CE-3 CDWWTP - CENTRATE DISPOSAL PUMP STATION x $20,000,000

CE-4 CDWWTP - CENTRATE DISPOSAL WELL x $20,000,000

SE-1 SDWWTP - INJECTION WELL PUMP STATION x $6,208,820

SE-2 SDWWTP - INJECTION WELLS x $18,570,245

WE-1 WDWWTP - INJECTION WELL PUMP STATION x $124,061,419

WE-2 WDWWTP - INJECTION WELLS x $259,983,425

$822,346,702

CB-2 CDWWTP - CLASS AA - HEAT RECOVERY/THERMAL DRYING $134,919,500

SB-2 SDWWTP - CLASS AA - HEAT RECOVERY/THERMAL DRYING $193,586,577

WB-1 WDWWTP - CLASS AA - HEAT RECOVERY/THERMAL DRYING $150,731,533

$479,237,610

CR-1 CDWWTP - FLORIDAN AQUIFER RECHARGE x $25,558,050

SR-1 SDWWTP - FLORIDAN AQUIFER RECHARGE x $25,558,050

SR-2 SDWWTP - FPL RECLAIMED WATER PIPELINE x $95,000,000

WR-1 WDWWTP - FLORIDAN AQUIFER RECHARGE x $25,558,050

$171,674,149

$30,000,000

$3,600,178,112

$3,222,626,227

$5,093,868,112

Effluent Disposal

Subtotal Effluent Disposal
Biosolids

Subtotal-Major Pumping Station
Local Pumping Stations and Force Mains

Estimated 293 pumping stations and 20 miles of 8-16 inch force mains
Wastewater Treatment 

Subtotal-Wastewater Treatment

Major Pumping Stations 

Table 2

Alternative 2A-1-1

 Project Descriptions and Costs

Pipelines

Subtotal-Pipelines

Subtotal Biosolids
Reclaimed Water Facilities

Subtotal Reclaimed Water Facilities

PROJECT COSTS TO MEET OCEAN OUTFALL LEGISLATION

Alternative 2A-1-1 Total

Total Treatment Facilities

WWTP Storm Surge Protection

Installation of concrete walls, flood logs, and water tight doors



No. Description Length, LF Diameter, in OOL
 (1)

Project Cost

CL-1 NORTH BISCAYNE 42-INCH FM EXT. S TO PS 2 DISCHARGE 48-INCH IN NW 4 ST 11,500 42 23,570,000

CL-2 CORAL GABLES 48-INCH FM FROM SW 22 TER TO 102-INCH FM SW 15TH RD 11,750 48 30,650,000

CL-3 DORAL 36-INCH FM ALONG NW 107TH AVE FROM NW 7TH ST TO NW 41ST ST 13,212 36 x 21,800,000

CL-4 EAST/WEST 72/84-INCH FM CONNECTION FROM PS 187 TO WDWWTP 40,271 48/72/84 x 157,380,000

CL-5 72-INCH FM CONNECTION IN SW 137 AVE TO CL-4 FM IN NW 6TH ST 7,573 72 x 30,730,000

CL-6 24-INCH FM CONNECTION IN NW 74 ST FROM NW 97 TO NW 107 AVE - DORAL 5,236 24 4,920,000

CL-7 24-INCH FM CONNECTION IN NW 53 ST FROM PS 14 TO NW 72 AVE - DORAL 6,114 16/24 5,260,000

CL-8 24-INCH FM CONNECTION IN SW 8 ST FROM SW 152 TO 177 AVE - WEST DADE 13,340 24 11,240,000

CL-X FLOW CONTROL - PIPELINE INTERCONNECTIONS varies varies x 5,000,000

NL-1 72-INCH FORCE MAIN FROM PS300 TO NDWWTP 40,404 72 150,230,000

NL-2 FM EXT. FROM 36-INCH AT NW 87 AVE /W 76 ST TO 48-INCH IN NW 67 AVE 20,020 36/48 46,130,000

NL-3 30-INCH FM FROM 36-INCH AT W 76 ST/NW 67 AVE TO 48-INCH AT PS 307 1,646 30 2,760,000

NL-4 48-INCH FM CONNECTION IN NW 67 AVE FROM W 84 ST TO NW 122 ST 5,610 48 16,140,000

NL-5 24-INCH FM EXTENSION IN NW 167 ST FROM NW 57 TO 47 AVE IN NW 156 ST 8,000 24 6,120,000

NL-6 24-INCH FM CONNECTION FROM PS 416 TO 30-INCH FM AT NW 171 ST / 67 AVE 8,768 24 6,580,000

NL-7 48-INCH FM ALLOWS PS300 TO PUMP NORTH TO PS1310 900 48 2,900,000

SL-1 54-INCH FM CONNECTION IN SW 232 ST FROM SW 127 AVE TO SDWWTP 16,072 54 49,240,000

SL-2 FORCE MAIN CONNECTION SW 137 AVE FROM SP-1 TO SW 232 ST/SW 127 AVE 25,517 30/36 36,960,000

SL-3 FORCE MAIN CONNECTION IN SW 137 AVE FROM SW 136 ST TO SP-1 14,457 24/30/36 30,810,000

SL-4 FORCE MAIN CONNECTION FROM PS 692 TO SL-2 AT SW 232 ST/SW 127 AVE 33,748 48/54 91,220,000

SL-5 42-INCH FM CONNECTION FROM PS 691 TO PS 692 21,919 42 42,100,000

SL-6 24-INCH FM CONNECTION FROM PS 1073 TO PS 691 8,560 24 6,450,000

$778,190,000

CP-187E UPGRADE TO PS187 x $100,000,000

NP-416E UPGRADE TO PS416 $10,000,000

NP-1 NORTH DADE BOOSTER STATION AT NW 183 ST/57 AVE $15,000,000

SP-522E UPGRADE TO PS522 $10,000,000

SP-692E UPGRADE TO PS692 $50,000,000

SP-1073E UPGRADE TO PS1073 $20,000,000

SP-1 SOUTHWEST DADE BOOSTER STATION AT SW 137 AVE $75,000,000

$280,000,000

$405,500,000

NT-1 NDWWTP - INTERIM WET WEATHER IMPROVEMENTS $111,643,632

NT-2 NDWWTP - HLD TREATMENT x $63,940,937

NT-3 NDWWTP - PEAK FLOW TREATMENT x $37,044,454

CT-2 CDWWTP - HLD TREATMENT x $173,321,438

CT-3 CDWWTP - PEAK FLOW TREATMENT x $66,680,017

ST-1 SDWWTP - TREATMENT PLANT EXPANSION $73,854,638

ST-2 SDWWTP - HLD TREATMENT $27,726,004

WT-1 WDWWTP - TREATMENT PLANT x $1,306,538,763

WT-2 WDWWTP - PEAK FLOW TREATMENT x $207,572,177

$2,068,322,060

NE-1 NDWWTP - INJECTION WELL PUMP STATION x $37,711,282

NE-2 NDWWTP - INJECTION WELLS x $92,851,223

CE-1 CDWWTP - INJECTION WELL PUMP STATION x $75,828,087

CE-2 CDWWTP - INJECTION WELLS x $167,132,202

CE-3 CDWWTP - CENTRATE DISPOSAL PUMP STATION x $20,000,000

CE-4 CDWWTP - CENTRATE DISPOSAL WELL x $20,000,000

SE-1 SDWWTP - INJECTION WELL PUMP STATION x $6,208,820

SE-2 SDWWTP - INJECTION WELLS x $18,570,245

WE-1 WDWWTP - INJECTION WELL PUMP STATION x $124,061,419

WE-2 WDWWTP - INJECTION WELLS x $259,983,425

$822,346,702

CB-2 CDWWTP - CLASS AA - HEAT RECOVERY/THERMAL DRYING $134,919,500

SB-2 SDWWTP - CLASS AA - HEAT RECOVERY/THERMAL DRYING $193,586,577

WB-1 WDWWTP - CLASS AA - HEAT RECOVERY/THERMAL DRYING $150,731,533

$479,237,610

CR-1 CDWWTP - FLORIDAN AQUIFER RECHARGE x $25,558,050

SR-1 SDWWTP - FLORIDAN AQUIFER RECHARGE x $25,558,050

SR-2 SDWWTP - FPL RECLAIMED WATER PIPELINE x $95,000,000

WR-1 WDWWTP - FLORIDAN AQUIFER RECHARGE x $25,558,050

$171,674,149

$30,000,000

$3,541,580,522

$3,164,028,636

$5,035,270,522

Major Pumping Stations 

Table 3

Alternative 2A-1-2

 Project Descriptions and Costs

Pipelines

Subtotal-Pipelines

Alternative 2A-1-2 Total

PROJECT COSTS TO MEET OCEAN OUTFALL LEGISLATION

Total Treatment Facilities

Subtotal-Major Pumping Station
Local Pumping Stations and Force Mains

Estimated 293 pumping stations and 20 miles of 8-16 inch force mains
Wastewater Treatment 

Subtotal-Wastewater Treatment
Effluent Disposal

Subtotal Effluent Disposal
Biosolids

Subtotal Biosolids
Reclaimed Water Facilities

Subtotal Reclaimed Water Facilities
WWTP Storm Surge Protection

Installation of concrete walls, flood logs, and water tight doors



No. Description Length, LF Diameter, in OOL
 (1)

Project Cost

CL-1 NORTH BISCAYNE 42-INCH FM EXT. S TO PS 2 DISCHARGE 48-INCH IN NW 4 ST 11,500 42 23,570,000

CL-2 CORAL GABLES 48-INCH FM FROM SW 22 TER TO 102-INCH FM SW 15TH RD 11,750 48 30,650,000

CL-3 48-INCH FM CONNECTION IN NW 58 ST FROM NW 107 AVE TO 87 AVE - DORAL 15,370 48 x 41,370,000

CL-4 EAST/WEST 72/84-INCH FM CONNECTION FROM PS 187 TO WDWWTP 40,271 48/72/84 x 157,380,000

CL-5 72-INCH FM CONNECTION IN SW 137 AVE TO CL-4 FM IN NW 6TH ST 7,573 72 x 30,730,000

CL-6 24-INCH FM CONNECTION IN NW 74 ST FROM NW 97 TO NW 107 AVE - DORAL 5,236 24 4,920,000

CL-7 48-INCH FM CONNECTION IN NW 53 ST FROM PS 14 TO NW 72 AVE - DORAL 6,114 16/48 16,370,000

CL-8 24-INCH FM CONNECTION IN SW 8 ST FROM SW 152 TO 177 AVE - WEST DADE 13,340 24 11,240,000

CL-9 54-INCH FORCE MAIN FROM WP-1 (DORAL) TO WDWWTP 35,723 54 99,580,000

CL-X FLOW CONTROL - PIPELINE INTERCONNECTIONS varies varies x 5,000,000

NL-1 72-INCH FORCE MAIN FROM PS300 TO NDWWTP 40,404 72 150,230,000

NL-2 FM EXT. FROM 36-INCH AT NW 87 AVE /W 76 ST TO 48-INCH IN NW 67 AVE 20,020 36/48 46,130,000

NL-3 30-INCH FM FROM 36-INCH AT W 76 ST/NW 67 AVE TO 48-INCH AT PS 307 1,646 30 2,760,000

NL-4 48-INCH FM CONNECTION IN NW 67 AVE FROM W 84 ST TO NW 122 ST 5,610 48 16,140,000

NL-5 24-INCH FM EXTENSION IN NW 167 ST FROM NW 57 TO 47 AVE IN NW 156 ST 8,000 24 6,120,000

NL-6 24-INCH FM CONNECTION FROM PS 416 TO 30-INCH FM AT NW 171 ST / 67 AVE 8,768 24 6,580,000

NL-7 48-INCH FM ALLOWS PS300 TO PUMP NORTH TO PS1310 900 48 2,900,000

SL-1 54-INCH FM CONNECTION IN SW 232 ST FROM SW 127 AVE TO SDWWTP 16,072 54 49,240,000

SL-2 FORCE MAIN CONNECTION SW 137 AVE FROM SP-1 TO SW 232 ST/SW 127 AVE 25,517 30/36 36,960,000

SL-3 FORCE MAIN CONNECTION IN SW 137 AVE FROM SW 136 ST TO SP-1 14,457 24/30/36 30,810,000

SL-4 FORCE MAIN CONNECTION FROM PS 692 TO SL-2 AT SW 232 ST/SW 127 AVE 33,748 48/54 91,220,000

SL-5 42-INCH FM CONNECTION FROM PS 691 TO PS 692 21,919 42 42,100,000

SL-6 24-INCH FM CONNECTION FROM PS 1073 TO PS 691 8,560 24 6,450,000

$908,450,000

CP-187E UPGRADE TO PS187 x $100,000,000

NP-416E UPGRADE TO PS416 $10,000,000

NP-1 NORTH DADE BOOSTER STATION AT NW 183 ST/57 AVE $15,000,000

SP-522E UPGRADE TO PS522 $10,000,000

SP-692E UPGRADE TO PS692 $50,000,000

SP-1073E UPGRADE TO PS1073 $20,000,000

SP-1 SOUTHWEST DADE BOOSTER STATION AT SW 137 AVE $75,000,000

WP-1 DORAL BOOSTER STATION x $50,000,000

$330,000,000

$402,730,000

NT-1 NDWWTP - INTERIM WET WEATHER IMPROVEMENTS $111,643,632

NT-2 NDWWTP - HLD TREATMENT x $63,940,937

NT-3 NDWWTP - PEAK FLOW TREATMENT x $81,497,798

CT-2 CDWWTP - HLD TREATMENT x $173,321,438

CT-3 CDWWTP - PEAK FLOW TREATMENT x $87,559,618

ST-1 SDWWTP - TREATMENT PLANT EXPANSION $73,854,638

ST-2 SDWWTP - HLD TREATMENT $27,726,004

WT-1 WDWWTP - TREATMENT PLANT x $1,303,913,184

WT-2 WDWWTP - PEAK FLOW TREATMENT x $182,649,075

$2,106,106,324

NE-1 NDWWTP - INJECTION WELL PUMP STATION x $37,711,282

NE-2 NDWWTP - INJECTION WELLS x $92,851,223

CE-1 CDWWTP - INJECTION WELL PUMP STATION x $75,828,087

CE-2 CDWWTP - INJECTION WELLS x $167,132,202

CE-3 CDWWTP - CENTRATE DISPOSAL PUMP STATION x $20,000,000

CE-4 CDWWTP - CENTRATE DISPOSAL WELL x $20,000,000

SE-1 SDWWTP - INJECTION WELL PUMP STATION x $6,208,820

SE-2 SDWWTP - INJECTION WELLS x $18,570,245

WE-1 WDWWTP - INJECTION WELL PUMP STATION x $118,312,512

WE-2 WDWWTP - INJECTION WELLS x $259,983,425

$816,597,794

CB-2 CDWWTP - CLASS AA - HEAT RECOVERY/THERMAL DRYING $134,919,500

SB-2 SDWWTP - CLASS AA - HEAT RECOVERY/THERMAL DRYING $193,586,577

WB-1 WDWWTP - CLASS AA - HEAT RECOVERY/THERMAL DRYING $150,731,533

$479,237,610

CR-1 CDWWTP - FLORIDAN AQUIFER RECHARGE x $25,558,050

SR-1 SDWWTP - FLORIDAN AQUIFER RECHARGE x $25,558,050

SR-2 SDWWTP - FPL RECLAIMED WATER PIPELINE x $95,000,000

WR-1 WDWWTP - FLORIDAN AQUIFER RECHARGE x $25,558,050

$171,674,149

$30,000,000

$3,573,615,878

$3,265,633,993

$5,244,795,878

Major Pumping Stations 

Table 4

Alternative 2A-2-1

 Project Descriptions and Costs

Pipelines

Subtotal-Pipelines

PROJECT COSTS TO MEET OCEAN OUTFALL LEGISLATION

Alternative 2A-2-1 Total

Total Treatment Facilities

Subtotal-Major Pumping Station
Local Pumping Stations and Force Mains

Estimated 291 pumping stations and 20 miles of 8-16 inch force mains
Wastewater Treatment 

Subtotal-Wastewater Treatment
Effluent Disposal

Subtotal Effluent Disposal
Biosolids

Subtotal Biosolids
Reclaimed Water Facilities

Subtotal Reclaimed Water Facilities
WWTP Storm Surge Protection

Installation of concrete walls, flood logs, and water tight doors



No. Description Length, LF Diameter, in OOL
 (1)

Project Cost

CL-1 NORTH BISCAYNE 42-INCH FM EXT. S TO PS 2 DISCHARGE 48-INCH IN NW 4 ST 11,500 42 23,570,000

CL-2 CORAL GABLES 48-INCH FM FROM SW 22 TER TO 102-INCH FM SW 15TH RD 11,750 48 30,650,000

CL-3 48-INCH FM CONNECTION IN NW 58 ST FROM NW 107 AVE TO 87 AVE - DORAL 15,370 48 x 41,370,000

CL-4 EAST/WEST 72/84-INCH FM CONNECTION FROM PS 187 TO WDWWTP 40,271 48/72/84 x 157,380,000

CL-5 72-INCH FM CONNECTION IN SW 137 AVE TO CL-4 FM IN NW 6TH ST 7,573 72 x 30,730,000

CL-6 24-INCH FM CONNECTION IN NW 74 ST FROM NW 97 TO NW 107 AVE - DORAL 5,236 24 4,920,000

CL-7 48-INCH FM CONNECTION IN NW 53 ST FROM PS 14 TO NW 72 AVE - DORAL 6,114 16/48 x 16,370,000

CL-8 24-INCH FM CONNECTION IN SW 8 ST FROM SW 152 TO 177 AVE - WEST DADE 13,340 24 11,240,000

CL-9 54-INCH FORCE MAIN FROM WP-1 (DORAL) TO WDWWTP 35,723 54 x 99,580,000

CL-X FLOW CONTROL - PIPELINE INTERCONNECTIONS varies varies x 5,000,000

NL-1 72-INCH FORCE MAIN FROM PS300 TO NDWWTP 40,404 72 150,230,000

NL-2 FM EXT. FROM 36-INCH AT NW 87 AVE /W 76 ST TO 48-INCH IN NW 67 AVE 20,020 36/48 46,130,000

NL-3 30-INCH FM FROM 36-INCH AT W 76 ST/NW 67 AVE TO 48-INCH AT PS 307 1,646 30 2,760,000

NL-4 48-INCH FM CONNECTION IN NW 67 AVE FROM W 84 ST TO NW 122 ST 5,610 48 16,140,000

NL-5 24-INCH FM EXTENSION IN NW 167 ST FROM NW 57 TO 47 AVE IN NW 156 ST 8,000 24 6,120,000

NL-6 24-INCH FM CONNECTION FROM PS 416 TO 30-INCH FM AT NW 171 ST / 67 AVE 8,768 24 6,580,000

NL-7 48-INCH FM ALLOWS PS300 TO PUMP NORTH TO PS1310 900 48 2,900,000

SL-1 54-INCH FM CONNECTION IN SW 232 ST FROM SW 127 AVE TO SDWWTP 16,072 54 49,240,000

SL-2 FORCE MAIN CONNECTION SW 137 AVE FROM SP-1 TO SW 232 ST/SW 127 AVE 25,517 30/36 36,960,000

SL-3 FORCE MAIN CONNECTION IN SW 137 AVE FROM SW 136 ST TO SP-1 14,457 24/30/36 30,810,000

SL-4 FORCE MAIN CONNECTION FROM PS 692 TO SL-2 AT SW 232 ST/SW 127 AVE 33,748 48/54 91,220,000

SL-5 42-INCH FM CONNECTION FROM PS 691 TO PS 692 21,919 42 42,100,000

SL-6 24-INCH FM CONNECTION FROM PS 1073 TO PS 691 8,560 24 6,450,000

$908,450,000

CP-187E UPGRADE TO PS187 x $100,000,000

NP-416E UPGRADE TO PS416 $10,000,000

NP-1 NORTH DADE BOOSTER STATION AT NW 183 ST/57 AVE $15,000,000

SP-522E UPGRADE TO PS522 $10,000,000

SP-692E UPGRADE TO PS692 $50,000,000

SP-1073E UPGRADE TO PS1073 $20,000,000

SP-1 SOUTHWEST DADE BOOSTER STATION AT SW 137 AVE $75,000,000

WP-1 DORAL BOOSTER STATION x $50,000,000

$330,000,000

$402,730,000

NT-1 NDWWTP - INTERIM WET WEATHER IMPROVEMENTS $111,643,632

NT-2 NDWWTP - HLD TREATMENT x $63,940,937

NT-3 NDWWTP - PEAK FLOW TREATMENT x $43,779,809

CT-2 CDWWTP - HLD TREATMENT x $173,321,438

CT-3 CDWWTP - PEAK FLOW TREATMENT x $66,680,017

ST-1 SDWWTP - TREATMENT PLANT EXPANSION $73,854,638

ST-2 SDWWTP - HLD TREATMENT $27,726,004

WT-1 WDWWTP - TREATMENT PLANT x $1,303,913,184

WT-2 WDWWTP - PEAK FLOW TREATMENT x $182,649,075

$2,047,508,734

NE-1 NDWWTP - INJECTION WELL PUMP STATION x $37,711,282

NE-2 NDWWTP - INJECTION WELLS x $92,851,223

CE-1 CDWWTP - INJECTION WELL PUMP STATION x $75,828,087

CE-2 CDWWTP - INJECTION WELLS x $167,132,202

CE-3 CDWWTP - CENTRATE DISPOSAL PUMP STATION x $20,000,000

CE-4 CDWWTP - CENTRATE DISPOSAL WELL x $20,000,000

SE-1 SDWWTP - INJECTION WELL PUMP STATION x $6,208,820

SE-2 SDWWTP - INJECTION WELLS x $18,570,245

WE-1 WDWWTP - INJECTION WELL PUMP STATION x $118,312,512

WE-2 WDWWTP - INJECTION WELLS x $259,983,425

$816,597,794

CB-2 CDWWTP - CLASS AA - HEAT RECOVERY/THERMAL DRYING $134,919,500

SB-2 SDWWTP - CLASS AA - HEAT RECOVERY/THERMAL DRYING $193,586,577

WB-1 WDWWTP - CLASS AA - HEAT RECOVERY/THERMAL DRYING $150,731,533

$479,237,610

CR-1 CDWWTP - FLORIDAN AQUIFER RECHARGE x $25,558,050

SR-1 SDWWTP - FLORIDAN AQUIFER RECHARGE x $25,558,050

SR-2 SDWWTP - FPL RECLAIMED WATER PIPELINE x $95,000,000

WR-1 WDWWTP - FLORIDAN AQUIFER RECHARGE x $25,558,050

$171,674,149

$30,000,000

$3,515,018,288

$3,322,986,402

$5,186,198,288

Major Pumping Stations 

Table 5

Alternative 2A-2-2

 Project Descriptions and Costs

Pipelines

Subtotal-Pipelines

PROJECT COSTS TO MEET OCEAN OUTFALL LEGISLATION

Alternative 2A-2-2 Total

Total Treatment Facilities

Subtotal-Major Pumping Station
Local Pumping Stations and Force Mains

Estimated 291 pumping stations and 20 miles of 8-16 inch force mains
Wastewater Treatment 

Subtotal-Wastewater Treatment
Effluent Disposal

Subtotal Effluent Disposal
Biosolids

Subtotal Biosolids
Reclaimed Water Facilities

Subtotal Reclaimed Water Facilities
WWTP Storm Surge Protection

Installation of concrete walls, flood logs, and water tight doors



No. Description Length, LF Diameter, in OOL (1) Project Cost

CL-1 NORTH BISCAYNE 42-INCH FM EXT. S TO PS 2 DISCHARGE 48-INCH IN NW 4 ST 11,500 42 23,570,000

CL-2 FM CONNECTION FROM CP-2 (CORAL GABLES) TO 60-INCH AT SW 77 AVE/120 ST 45,176 54 125,220,000

CL-3 48-INCH FM CONNECTION IN NW 58 ST FROM NW 107 AVE TO 87 AVE - DORAL 15,370 48 41,370,000

CL-4 EAST/WEST 72/84-INCH FM CONNECTION FROM PS 187 TO WDWWTP 40,271 48/72/84 x 157,380,000

CL-5 72-INCH FM CONNECTION IN SW 137 AVE TO CL-4 FM IN NW 6TH ST 7,573 72 x 30,730,000

CL-6 24-INCH FM CONNECTION IN NW 74 ST FROM NW 97 TO NW 107 AVE - DORAL 5,236 24 4,920,000

CL-7 48-INCH FM CONNECTION IN NW 53 ST FROM PS 14 TO NW 72 AVE - DORAL 6,114 16/48 x 16,370,000

CL-8 24-INCH FM CONNECTION IN SW 8 ST FROM SW 152 TO 177 AVE - WEST DADE 13,340 24 11,240,000

CL-9 60-INCH FORCE MAIN FROM WP-1 (DORAL) TO WDWWTP 35,723 60 x 114,640,000

CL-10 54-INCH FORCE MAIN CONNECTION FROM CP-1 TO NL-2 FM AT NW 87 AVE/W 76 ST 28,430 54 x 79,250,000

CL-X FLOW CONTROL - PIPELINE INTERCONNECTIONS varies varies x 5,000,000

NL-2 FM EXT. FROM 36-INCH AT NW 87 AVE /W 76 ST TO 48-INCH IN NW 67 AVE 20,020 48 48,360,000

NL-3 30-INCH FM FROM 36-INCH AT W 76 ST/NW 67 AVE TO 48-INCH AT PS 307 1,646 30 2,760,000

NL-4 48-INCH FM CONNECTION IN NW 67 AVE FROM W 84 ST TO NW 122 ST 5,610 48 16,140,000

NL-5 24-INCH FM EXTENSION IN NW 167 ST FROM NW 57 TO 47 AVE IN NW 156 ST 8,000 24 6,120,000

NL-6 24-INCH FM CONNECTION FROM PS 416 TO 30-INCH FM AT NW 171 ST / 67 AVE 8,768 24 6,580,000

NL-7 48-INCH FM ALLOWS PS300 TO PUMP NORTH TO PS1310 900 48 2,900,000

SL-1 72-INCH FM CONNECTION IN SW 232 ST FROM SW 127 AVE TO SDWWTP 16,072 72 64,530,000

SL-2 FORCE MAIN CONNECTION SW 137 AVE FROM SP-1 TO SW 232 ST/SW 127 AVE 25,517 60 75,970,000

SL-3 FORCE MAIN CONNECTION IN SW 137 AVE FROM SW 136 ST TO SP-1 14,457 24/30/36 30,810,000

SL-4 FORCE MAIN CONNECTION FROM PS 692 TO SL-2 AT SW 232 ST/SW 127 AVE 33,748 48/54 91,220,000

SL-5 42-INCH FM CONNECTION FROM PS 691 TO PS 692 21,919 42 42,100,000

SL-6 24-INCH FM CONNECTION FROM PS 1073 TO PS 691 8,560 24 6,450,000

SL-7 54-INCH FM CONNECTION FROM PS1073 TO SP-2 35,723 54 99,580,000

$1,103,210,000

CP-187E UPGRADE TO PS187 x $100,000,000

CP-2 CORAL GABLES BOOSTER STATION TO REROUTE SOUTH $50,000,000

NP-416E UPGRADE TO PS416 $10,000,000

NP-1 NORTH DADE BOOSTER STATION AT NW 183 ST/57 AVE $15,000,000

SP-522E UPGRADE TO PS522 $10,000,000

SP-692E UPGRADE TO PS692 $50,000,000

SP-1073E UPGRADE TO PS1073 $20,000,000

SP-1 SOUTHWEST DADE BOOSTER STATION AT SW 137 AVE $75,000,000

SP-2 SOUTHWEST DADE BOOSTER STATION AT SW 137 AVE $50,000,000

WP-1 DORAL BOOSTER STATION x $50,000,000

$430,000,000

$423,490,000

NT-1 NDWWTP - INTERIM WET WEATHER IMPROVEMENTS $111,643,632

NT-2 NDWWTP - HLD TREATMENT x $63,940,937

CT-2 CDWWTP - HLD TREATMENT x $173,477,643

ST-1 SDWWTP - TREATMENT PLANT EXPANSION $73,854,638

ST-2 SDWWTP - HLD TREATMENT $137,243,720

ST-3 SDWWTP - PEAK FLOW TREATMENT $70,152,794

WT-1 WDWWTP - TREATMENT PLANT x $1,420,214,970

WT-2 WDWWTP - PEAK FLOW TREATMENT x $540,184,615

$2,590,712,949

NE-1 NDWWTP - INJECTION WELL PUMP STATION x $37,711,282

NE-2 NDWWTP - INJECTION WELLS x $92,851,223

CE-1 CDWWTP - INJECTION WELL PUMP STATION x $75,828,087

CE-2 CDWWTP - INJECTION WELLS x $167,132,202

CE-3 CDWWTP - CENTRATE DISPOSAL PUMP STATION x $20,000,000

CE-4 CDWWTP - CENTRATE DISPOSAL WELL x $20,000,000

SE-1 SDWWTP - INJECTION WELL PUMP STATION x $51,625,187

SE-2 SDWWTP - INJECTION WELLS x $111,421,468

WE-1 WDWWTP - INJECTION WELL PUMP STATION x $217,193,717

WE-2 WDWWTP - INJECTION WELLS x $445,685,871

$1,239,449,036

CB-2 CDWWTP - CLASS AA - HEAT RECOVERY/THERMAL DRYING $134,919,500

SB-2 SDWWTP - CLASS AA - HEAT RECOVERY/THERMAL DRYING $193,586,577

WB-1 WDWWTP - CLASS AA - HEAT RECOVERY/THERMAL DRYING $150,731,533

$479,237,610

CR-1 CDWWTP - FLORIDAN AQUIFER RECHARGE x $25,558,050

SR-1 SDWWTP - FLORIDAN AQUIFER RECHARGE x $25,558,050

SR-2 SDWWTP - FPL RECLAIMED WATER PIPELINE x $95,000,000

WR-1 WDWWTP - FLORIDAN AQUIFER RECHARGE x $25,558,050

$171,674,149

$30,000,000

$4,481,073,745

$4,162,311,350

$6,467,773,745

Major Pumping Stations 

Table 6

Alternative 2B-1

 Project Descriptions and Costs

Pipelines

Subtotal-Pipelines

PROJECT COSTS TO MEET OCEAN OUTFALL LEGISLATION

Alternative 2B-1 Total

Total Treatment Facilities

Subtotal-Major Pumping Station
Local Pumping Stations and Force Mains

Estimated 306 pumping stations and 21 miles of 8-16 inch force mains
Wastewater Treatment 

Subtotal-Wastewater Treatment
Effluent Disposal

Subtotal Effluent Disposal
Biosolids

Subtotal Biosolids
Reclaimed Water Facilities

Subtotal Reclaimed Water Facilities
WWTP Storm Surge Protection

Installation of concrete walls, flood logs, and water tight doors



No. Description Length, LF Diameter, in OOL
 (1)

Project Cost

CL-1 NORTH BISCAYNE 42-INCH FM EXT. S TO PS 2 DISCHARGE 48-INCH IN NW 4 ST 11,500 42 23,570,000

CL-2 CORAL GABLES 48-INCH FM FROM SW 22 TER TO 102-INCH FM SW 15TH RD 11,750 48 30,650,000

CL-3 48-INCH FM CONNECTION IN NW 58 ST FROM NW 107 AVE TO 87 AVE - DORAL 15,370 48 41,370,000

CL-4 EAST/WEST 72/84-INCH FM CONNECTION FROM PS 187 TO WDWWTP 40,271 48/72/84 x 157,380,000

CL-5 72-INCH FM CONNECTION IN SW 137 AVE TO CL-4 FM IN NW 6TH ST 7,573 72 x 30,730,000

CL-6 24-INCH FM CONNECTION IN NW 74 ST FROM NW 97 TO NW 107 AVE - DORAL 5,236 24 4,920,000

CL-7 48-INCH FM CONNECTION IN NW 53 ST FROM PS 14 TO NW 72 AVE - DORAL 6,114 16/48 x 16,370,000

CL-8 24-INCH FM CONNECTION IN SW 8 ST FROM SW 152 TO 177 AVE - WEST DADE 13,340 24 x 11,240,000

CL-9 54-INCH FORCE MAIN FROM WP-1 (DORAL) TO WDWWTP 35,723 54 x 99,580,000

NL-1 60-INCH FORCE MAIN FROM PS300 TO NDWWTP 40,404 60 129,320,000

NL-2 FM EXT. FROM 36-INCH AT NW 87 AVE /W 76 ST TO 48-INCH IN NW 67 AVE 20,020 36/48 46,130,000

NL-3 30-INCH FM FROM 36-INCH AT W 76 ST/NW 67 AVE TO 48-INCH AT PS 307 1,646 30 2,760,000

NL-4 48-INCH FM CONNECTION IN NW 67 AVE FROM W 84 ST TO NW 122 ST 5,610 48 16,140,000

NL-5 24-INCH FM EXTENSION IN NW 167 ST FROM NW 57 TO 47 AVE IN NW 156 ST 8,000 24 6,120,000

NL-6 24-INCH FM CONNECTION FROM PS 416 TO 30-INCH FM AT NW 171 ST / 67 AVE 8,768 24 6,580,000

NL-7 48-INCH FM ALLOWS PS300 TO PUMP NORTH TO PS1310 900 48 2,900,000

SL-1 54-INCH FM CONNECTION IN SW 232 ST FROM SW 127 AVE TO SDWWTP 16,072 54 49,240,000

SL-2 FORCE MAIN CONNECTION SW 137 AVE FROM SP-1 TO SW 232 ST/SW 127 AVE 25,517 30/36 36,960,000

SL-3 FORCE MAIN CONNECTION IN SW 137 AVE FROM SW 136 ST TO SP-1 14,457 24/30/36 30,810,000

SL-4 FORCE MAIN CONNECTION FROM PS 692 TO SL-2 AT SW 232 ST/SW 127 AVE 33,748 48/54 91,220,000

SL-5 42-INCH FM CONNECTION FROM PS 691 TO PS 692 21,919 42 42,100,000

SL-6 24-INCH FM CONNECTION FROM PS 1073 TO PS 691 8,560 24 6,450,000

$882,540,000

CP-187E UPGRADE TO PS187 x $100,000,000

NP-416E UPGRADE TO PS416 $10,000,000

NP-1 NORTH DADE BOOSTER STATION AT NW 183 ST/57 AVE $15,000,000

SP-522E UPGRADE TO PS522 $10,000,000

SP-692E UPGRADE TO PS692 $50,000,000

SP-1073E UPGRADE TO PS1073 $20,000,000

SP-1 SOUTHWEST DADE BOOSTER STATION AT SW 137 AVE $75,000,000

WP-1 DORAL BOOSTER STATION x $50,000,000

$330,000,000

$422,100,000

NT-1 NDWWTP - INTERIM WET WEATHER IMPROVEMENTS $111,643,632

NT-2 NDWWTP - HLD TREATMENT x $63,940,937

CT-2 CDWWTP - HLD TREATMENT x $173,477,643

ST-1 SDWWTP - TREATMENT PLANT EXPANSION $73,854,638

ST-2 SDWWTP - HLD TREATMENT $20,794,503

WT-1 WDWWTP - TREATMENT PLANT x $1,418,875,809

WT-2 WDWWTP - PEAK FLOW TREATMENT x $533,259,171

$2,395,846,334

NE-1 NDWWTP - INJECTION WELL PUMP STATION x $37,711,282

NE-2 NDWWTP - INJECTION WELLS x $92,851,223

CE-1 CDWWTP - INJECTION WELL PUMP STATION x $75,828,087

CE-2 CDWWTP - INJECTION WELLS x $167,132,202

CE-3 CDWWTP - CENTRATE DISPOSAL PUMP STATION x $20,000,000

CE-4 CDWWTP - CENTRATE DISPOSAL WELL x $20,000,000

SE-1 SDWWTP - INJECTION WELL PUMP STATION x $3,334,366

SE-2 SDWWTP - INJECTION WELLS x $18,570,245

WE-1 WDWWTP - INJECTION WELL PUMP STATION x $215,469,044

WE-2 WDWWTP - INJECTION WELLS x $445,685,871

$1,096,582,320

CB-2 CDWWTP - CLASS AA - HEAT RECOVERY/THERMAL DRYING $134,919,500

SB-2 SDWWTP - CLASS AA - HEAT RECOVERY/THERMAL DRYING $0

WB-1 WDWWTP - CLASS AA - HEAT RECOVERY/THERMAL DRYING $150,731,533

$479,237,610

CR-1 CDWWTP - FLORIDAN AQUIFER RECHARGE x $25,558,050

SR-1 SDWWTP - FLORIDAN AQUIFER RECHARGE x $25,558,050

SR-2 SDWWTP - FPL RECLAIMED WATER PIPELINE x $95,000,000

WR-1 WDWWTP - FLORIDAN AQUIFER RECHARGE x $25,558,050

$171,674,149

$30,000,000

$4,143,340,413

$3,923,110,029

$5,807,980,413

Major Pumping Stations 

Table 7

Alternative 2B-2

 Project Descriptions and Costs

Pipelines

Subtotal-Pipelines

PROJECT COSTS TO MEET OCEAN OUTFALL LEGISLATION

Alternative 2B-2 Total

Total Treatment Facilities

Subtotal-Major Pumping Station
Local Pumping Stations and Force Mains

Estimated 305 pumping stations and 21 miles of 8-16 inch force mains
Wastewater Treatment 

Subtotal-Wastewater Treatment
Effluent Disposal

Subtotal Effluent Disposal
Biosolids

Subtotal Biosolids
Reclaimed Water Facilities

Subtotal Reclaimed Water Facilities
WWTP Storm Surge Protection

Installation of concrete walls, flood logs, and water tight doors



 



 

 

 

 

 

 

Appendix H 

WWTP Alternatives Flow Diagrams 
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Appendix I 

CDWWTP Decommissioning Transmission System and Cost Breakdown 
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No. Description Length, LF Diameter, in OOL (1) Project Cost

CL-1 NORTH BISCAYNE 42-INCH FM EXT. S TO PS 2 DISCHARGE 48-INCH IN NW 4 ST 11,500 42 23,570,000

CL-2 FM CONNECTION FROM CP-1 (CORAL GABLES) TO 60-INCH AT SW 77 AVE/120 ST 37,715 54 x 105,080,000

CL-3 48-INCH FM CONNECTION IN NW 58 ST FROM NW 107 AVE TO 87 AVE - DORAL 15,370 48 x 41,370,000

CL-4 EAST/WEST 72/84-INCH FM CONNECTION FROM PS 187 TO WDWWTP 40,271 48/72/84 x 157,380,000

CL-5 84-INCH FM CONNECTION IN SW 137 AVE TO CL-4 FM IN NW 6TH ST 7,573 84 x 33,840,000

CL-6 24-INCH FM CONNECTION IN NW 74 ST FROM NW 97 TO NW 107 AVE - DORAL 5,236 24 4,920,000

CL-7 48-INCH FM CONNECTION IN NW 53 ST FROM PS 14 TO NW 72 AVE - DORAL 6,114 16/48 x 16,370,000

CL-8 24-INCH FM CONNECTION IN SW 8 ST FROM SW 152 TO 177 AVE - WEST DADE 13,340 24 11,240,000

CL-9 60-INCH FORCE MAIN FROM WP-1 (DORAL) TO WDWWTP 35,723 60 x 114,640,000

CL-10 60-INCH FORCE MAIN CONNECTION BETWEEN C-1 AND C-2 TO PS1. 5,880 60 x 24,980,000

CL-11 EAST/WEST 72/84-INCH FM FROM CP-1 TO EXIST. 102-INCH FM IN SW 15 RD 39,983 72/84 x 160,000,000

CL-12 EAST/WEST 72-INCH FM FROM CP-1 TO CL-4 IN SW 137 AVE 46,316 72 x 174,150,000

CL-13 NORTH/SOUTH 84-INCH FM INTERCONNECT BETWEEN PS187 AND CP-1 7,931 84 x 35,940,000

CL-14 54-INCH FORCE MAIN FROM CP-2 TO CL-11 3,898 54 x 13,210,000

CL-S TWIN 16-INCH SLUDGE TRANSFER LINES 93,872 16 x 85,050,000

NL-2 FM EXT. FROM 36-INCH AT NW 87 AVE /W 76 ST TO 48-INCH IN NW 67 AVE 20,020 48 48,360,000

NL-3 30-INCH FM FROM 36-INCH AT W 76 ST/NW 67 AVE TO 48-INCH AT PS 307 1,646 30 2,760,000

NL-4 48-INCH FM CONNECTION IN NW 67 AVE FROM W 84 ST TO NW 122 ST 5,610 48 16,140,000

NL-5 24-INCH FM EXTENSION IN NW 167 ST FROM NW 57 TO 47 AVE IN NW 156 ST 8,000 24 6,120,000

NL-6 24-INCH FM CONNECTION FROM PS 416 TO 30-INCH FM AT NW 171 ST / 67 AVE 8,768 24 6,580,000

NL-7 48-INCH FM ALLOWS PS300 TO PUMP NORTH TO PS1310 900 48 2,900,000

SL-1 72-INCH FM CONNECTION IN SW 232 ST FROM SW 127 AVE TO SDWWTP 16,072 72 64,530,000

SL-2 FORCE MAIN CONNECTION SW 137 AVE FROM SP-1 TO SW 232 ST/SW 127 AVE 25,517 60 75,970,000

SL-3 FORCE MAIN CONNECTION IN SW 137 AVE FROM SW 136 ST TO SP-1 14,457 24/30/36 30,810,000

SL-4 FORCE MAIN CONNECTION FROM PS 692 TO SL-2 AT SW 232 ST/SW 127 AVE 33,748 48/54 91,220,000

SL-5 42-INCH FM CONNECTION FROM PS 691 TO PS 692 21,919 42 42,100,000

SL-6 24-INCH FM CONNECTION FROM PS 1073 TO PS 691 8,560 24 6,450,000

SL-7 54-INCH FM CONNECTION FROM PS1073 TO SP-2 35,723 54 99,580,000

$1,495,260,000

CP-187E UPGRADE TO PS187 x $100,000,000

CP-1 CENTRAL EAST BOOSTER STATION AT A D BARNES PARK x $50,000,000

CP-2 CORAL GABLES BOOSTER STATION TO REROUTE SOUTH x $50,000,000

CP-3 BOOSTER STATION AT CDWWTP FOR MIAMI BCH AND KEY BISCAYNE x $50,000,000

NP-416E UPGRADE TO PS416 $10,000,000

NP-1 NORTH DADE BOOSTER STATION AT NW 183 ST/57 AVE $15,000,000

SP-522E UPGRADE TO PS522 $10,000,000

SP-692E UPGRADE TO PS692 $50,000,000

SP-1073E UPGRADE TO PS1073 $20,000,000

SP-1 SOUTHWEST DADE BOOSTER STATION AT SW 137 AVE $75,000,000

SP-2 SOUTHWEST DADE BOOSTER STATION AT SW 137 AVE x $50,000,000

WP-1 DORAL BOOSTER STATION x $50,000,000

$530,000,000

$531,430,000

NT-1 NDWWTP - INTERIM WET WEATHER IMPROVEMENTS $111,643,632

NT-2 NDWWTP - HLD TREATMENT x $63,940,937

NT-3 NDWWTP - PEAK FLOW TREATMENT x $39,065,060

ST-1 SDWWTP - TREATMENT PLANT EXPANSION $73,854,638

ST-2 SDWWTP - HLD TREATMENT x $207,945,030

ST-3 SDWWTP - PEAK FLOW TREATMENT x $139,949,761

WT-1 WDWWTP - TREATMENT PLANT x $2,238,807,946

WT-2 WDWWTP - PEAK FLOW TREATMENT x $418,628,314

$3,293,835,319

NE-1 NDWWTP - INJECTION WELL PUMP STATION x $37,711,282

NE-2 NDWWTP - INJECTION WELLS x $92,851,223

CE-3 CDWWTP - CENTRATE DISPOSAL PUMP STATION x $20,000,000

CE-4 CDWWTP - CENTRATE DISPOSAL WELL x $20,000,000

SE-1 SDWWTP - INJECTION WELL PUMP STATION x $78,328,861

SE-2 SDWWTP - INJECTION WELLS x $167,132,202

WE-1 WDWWTP - INJECTION WELL PUMP STATION x $236,423,811

WE-2 WDWWTP - INJECTION WELLS x $482,826,360

$1,135,273,740

SB-2 SDWWTP - CLASS AA - HEAT RECOVERY/THERMAL DRYING $193,586,577

WB-1 WDWWTP - CLASS AA - HEAT RECOVERY/THERMAL DRYING $273,385,624

$466,972,201

SR-1 SDWWTP - FLORIDAN AQUIFER RECHARGE x $38,198,172

SR-2 SDWWTP - FPL RECLAIMED WATER PIPELINE x $95,000,000

WR-1 WDWWTP - FLORIDAN AQUIFER RECHARGE x $38,198,172

$171,396,344

$17,986,565

$5,067,477,605

$5,727,017,133

$7,642,154,170

Subtotal Biosolids
Reclaimed Water Facilities

Subtotal Reclaimed Water Facilities

PROJECT COSTS TO MEET OCEAN OUTFALL LEGISLATION

Alternative 3 Total

Total Treatment Facilities

WWTP Storm Surge Protection

Installation of concrete walls, flood logs, and water tight doors

Major Pumping Stations 

Table 8

Alternative 3

 Project Descriptions and Costs

Pipelines

Subtotal-Pipelines

Effluent Disposal

Subtotal Effluent Disposal
Biosolids

Subtotal-Major Pumping Station
Local Pumping Stations and Force Mains

Estimated 384 pumping stations and 26 miles of 8-16 inch force mains
Wastewater Treatment 

Subtotal-Wastewater Treatment



 



 

 

 

 

 

 

Appendix J 

Floridan Aquifer Hydrogeological Model Results 
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Summary of Floridan Aquifer Groundwater Modeling 

Miami-Dade Water and Sewer Department (MDWASD) conducted groundwater flow modeling 

to determine feasibility of recharge to the Upper Floridan Aquifer (UFA), in Miami-Dade County, 

FL, in order to comply with Ocean Outfall Legislation (OOL) Florida Statutes Section 403.086(9) 

and Amendment CS/SB 444. The statute requires all southeast Florida utilities utilizing ocean 

outfalls for disposal of treated wastewater to cease using the outfalls by year 2025, and 

requires utilities to beneficially reuse 60% of the diverted outfall flows. MDWASD will require 

117.5 million gallons per day (mgd) of beneficial reuse by 2025 as a result of the OOL. MDWASD 

currently has a Joint Participation Agreement (JPA) with Florida Power and Light (FPL) whereby 

FPL will use 90 mgd of reuse water from the MDWASD South District Wastewater Treatment 

Plant (SDWWTP), leaving 27.5 mgd of reuse to be utilized in the county. Per the Florida 

Department of Environmental Protection (FDEP), reuse to the UFA is considered beneficial. This 

report summarizes the groundwater modeling results of applying 27.5 mgd of reuse to various 

locations in Miami-Dade County, with the objective of locating reuse injection wells that would 

maintain aquifer head pressures at less than 200 pounds per square inch (psi).  

Figure 1. Location Miami-Dade County.  

CDWWTP 
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The U.S. Geological Survey (USGS) developed  a highly parameterized variable-density 

groundwater flow and solute transport model to test multiple hypotheses for upward 

movement of treated wastewater (effluent) injected at the SDWWTP (Dausman et. al., 2010), 

for the Floridan Aquifer in Miami-Dade County. The model was designed to assess risk to a 

drinking water aquifer above the zone of injection at the SDWWTP. The model was developed 

using SEAWAT (a computer program for the simulation of three-dimensional variable-density 

groundwater flow and solute transport) Version 4 (Langevin et al. 2007).  The SEAWAT model 

grid was comprised of 17 layers, with 127 rows and 163 columns.  The model layers primarily 

corresponded to hydrostratigraphic layers as defined by Reese and Richardson (2008). The 

horizontal discretization was more refined at the SDWWTP, with cell sizes of 30 by 30 meters, 

increasing gradually toward the model edge (approximately 4500 feet by 4500 ft). The model 

encompassed a large area to ensure that simplifications made at model boundaries had 

minimal effects near the SDWWTP.  The model simulated a time period spanning January of 

1983 through December of 2005 using an initial steady-state stress period, followed by 275 

monthly transient stress periods. The model simulated the transport of two species, salinity and 

relative effluent concentration. 

Constant-head cells representing the Atlantic Ocean were assigned to the model grid based on 

the intersection of sea floor bathymetry with the model grid. The top layer of the model, 

representing the surficial aquifer system, also contained constant-head cells.  Immediately 

underlying the surficial aquifer system is the Hawthorne Formation, a thick semi-confining unit 

that hydraulically isolates the surficial aquifer from the Floridan aquifer system. Therefore, the 

constant-head cells representing the surficial aquifer system are likely to have little effect on 

the Floridan aquifer system. Below layer 1, only layers 4 and 6 contain constant-head 

boundaries on the landward side of the model. Water levels and concentrations for these 

constant-head boundaries were estimated as part of the calibration process. Heads for the 

northernmost boundary in layers 4 and 6 were estimated as one parameter; heads for the 

southernmost boundary in layers 4 and 6 were estimated as a separate parameter. Spatial 

variations of hydraulic conductivity were determined using the pilot point method. These 

variations were employed for both horizontal and vertical hydraulic conductivity in layers 4 
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through 12.  The hydraulic conductivity of other model layers (Surficial, Hawthorn, Boulder 

Zone LFA and Lower Confining Unit (LCU), as well as porosity and storage in all 17 layers, is 

assumed to be spatially uniform and is represented by a single parameter in each case in the 

model.  Please refer to Dausman et.al., 2010, for the model documentation and calibration.  

Table 1. Estimated parameters in USGS SEAWAT model (from Dausman et. Al., 2010) 

Estimated Parameter(s) Parameterization 

methodology 

Number of 

parameters used 

Vertical/Horizontal Hydraulic Conductivity for layers 1-3, 13 Uniform 3 

Horizontal Hydraulic Conductivity  for layers 14-17 Uniform 2 

Vertical Hydraulic Conductivity  for layers 14-17 Uniform 2 

Vertical/Horizontal Hydraulic Conductivity for layers 4-5, 7-12 Pilot Points 1164 

Horizontal Hydraulic Conductivity for layer 6 Pilot Points 194 

Vertical Hydraulic Conductivity for layer 6 Pilot Points 194 

Porosity for layers 1-17 Uniform 17 

Storage for layers 1-17 Uniform 17 

Water Levels-Constant-head cells along north in first 9 columns 

in layers 4 and 6 

Uniform 1 

Water Levels-Constant-head cells along south in first 9 columns 

in layers 4 and 6 

Uniform 1 

Interface thickness Single Value 1 

 

In order to allow MDWASD to run the model, and to reduce the run times for the USGS 

SEAWAT model, MDWASD contracted MWH to reconfigure the model into the graphical user 

interface (GUI) Groundwater Vistas (GWV) version 6. MWH formatted the model input files to 
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GWV compatibility, and refined the model spatial discretization in the proximity of the Central 

District WWTP (CDWWTP), and verified that model calibration had not been altered (MWH, 

2011 – attached). The grid was refined to approximately 70 feet by 70 feet in the vicinity of the 

CDWWTP, and MDWASD aquifer storage and recovery (ASR) systems in the UFA located at the 

Southwest and West wellfields.  No hydrogeological input parameters were revised or 

calibrated as a result of the MWH reconfiguration. Please refer to the attached MWH report for 

a complete review of the reconfiguration process. MDWASD then used the MWH reconfigured 

model to simulate recharge to the UFA (layer 4 in the model) in various locations in Miami-Dade 

 

Figure 2. blue grid lines indicate model spatial extent and grid refinement. Green dots are permitted 

existing legal users for the UFA; red dots are located on MDWASD wastewater treatment plant sites as 

indicated. 
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County, specifically at MDWASD wastewater treatment plants (Figure 2). MDWASD staff ran the 

model initially for a 10 year simulation period, in order to assess model run times, and time 

required to reach steady state conditions. Due to extremely long transient model run times, 

MDWASD completed the evaluations of the various UFA recharge scenarios using a steady state 

condition in order to evaluate as many scenarios as possible.  (Comparison of head values at the 

end of the 10 year transient run and the steady state run indicated virtually no head 

difference).  All recharge wells were located in layer 4 in the model (UFA), and were first 

located in a GIS well shape file, and then imported into the model through GWV, in order to 

locate the recharge wells on MDWASD property as much as possible. Various recharge rates at 

the CDWWTP, SDWWTP, North District WWTP (NDWWTP),  and the planned West District 

WWTP (WDWWTP) and well configurations were run, in order to narrow down possible feasible 

scenarios. Model output files were evaluated for head pressures in the UFA. Discussions with 

MDWASD engineers indicated aquifer pressures less than 200 psi and wells located on each 

plant site would be the most feasible and preferred options. It was assumed for this modeling 

report that each injection well would have a recharge rate of 2.5 mgd. A summary of selected 

feasible model runs is included as Table 2.  
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Table 2. Summary of selected model scenarios run for 27.5 mgd recharge option. 

 
 Location  

  

 
ND CD SD WD TOTAL Comments 

Flow 
(mgd) 

6.9 6.9 6.9 6.9 27.5 Flows evenly distributed between plants: 3 wells per 
site at 2.5 mgd/well. All wells located on plant sites.  

27.5       27.5 All flows at ND. Exceeded 200 psi maximum pressure, 
with wells located off site.  

  27.5     27.5 All flows at CD. Exceeded 200 psi maximum pressure. 

    27.5   27.5 All flows at SD. Max pressure on site 493 psi. May 
require off site wells and pipelines to remain < 200 psi.  

      27.5 27.5 All flows at WD. Will require off site pipelines and wells 
to remain < 200 psi.  

  9.2 9.2 9.2 27.5 Flows evenly distributed between CD, SD and WD.  

9.2   9.2 9.2 27.5 Flows evenly distributed between ND, SD and WD.  

  10.0 10.0 7.5 27.5 Flows at CD, SD and WD: psi's <180; wells all located 
on plant sites.  

 

Model results were imported into GIS and maps produced indicating aquifer head contours 

(blue indicates increase in head, red indicates decrease in head), and maximum pressures for 

each recharge site. Existing legal users permitted for UFA use by the South Florida Water 

Management District (SFWMD) are also indicated on the maps, with the associated drawdowns 

(red contour lines) as a result of permitted withdrawals.  Locating all recharge wells at a single 

facility resulted in pressures well exceeding the <200 psi threshold (Figure 3). In order to 

achieve the pressure threshold, recharge wells had to be located off site from a plant site.  
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Due to space constraints at the NDWWTP site, this location was ruled out as a feasible location 

for recharge wells. Many various scenarios were run, with distributing the 27.5 mgd between 

SDWWTP, CDWWTP and the planned WDWWTP resulting in pressures < 200 psi for all sites, 

and recharge wells remaining located on site (Figure 4).  

  

 

 

Figure 3. All recharge (27.5 mgd) at SDWWTP. Pressures exceeded the 200 psi preferred threshold.  
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Therefore, based on the preliminary modeling results, distributing the 27.5 mgd recharge flows 

between SDWWTP, CDWWTP and WDWWTP is the recommended configuration.   

 

Figure 4. Recharge (27.5 mgd) distributed between SDWWTP (9.2 mgd), CDWWTP (9.2 mgd) and the planned 

WDWWTP (9.2 mgd).  Pressures are below the 200 psi preferred threshold.  
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There are no Floridan aquifer wells in the vicinity of CDWWTP and WDWWTP, and therefore all 

aquifer hydrogeologic parameters were estimated based on the methods described in Dausman 

et. al., 2010. Actual recharge pressures may vary significantly from the modeled pressures if 

aquifer hydrogeologic properties obtained from future exploratory wells is different than the 

calibrated values. For example, if actual hydraulic conductivity values for the UFA in the vicinity 

of the WDWWTP are higher than the calibrated values, then injection pressures would be less 

than modeled. Conversely, if hydraulic conductivity values are lower than what was calibrated, 

injection pressures would be higher.  Due to the limited data available for the Floridan aquifer 

in Miami-Dade County, the model results should be interpreted as approximate pressure 

results, and should be used to only suggest recharge volumes and locations at selected sites. 

Model results should not be used for any actual recharge well and facility design.  Exploratory 

wells and site specific hydrologic testing must be completed prior to any final engineering 

designs.  
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M  E  M  O  R  A  N  D  U  M
 

 
 
 
 
 
To: Virginia Walsh, P.G. 

Senior Professional Geologist 
Chief Hydrogeology Section 
Miami Dade Water and Sewer Department 
3071 SW 38th Ave Room 554-10 
Miami, FL 33146 
 

Date: September 27, 2011 

From: Richard Walther, P.G.   

Subject: Contract 07MWHA006 Task 3 -  
Scope Task 1 - United States Geological Survey (USGS) SEAWAT Model 
Reconfiguration 

 
 
1.0 INTRODUCTION 
 
Miami-Dade County Water and Sewer Department (MDWASD) contracted with MWH 
Americas, Inc. to incorporate the SEAWAT groundwater model created by the USGS, as 
described in: Dausman, A.M., Doherty, J., and Langevin, C.D. (2009) Hypothesis testing of 
buoyant plume migration using a highly parameterized variable-density groundwater model at 
a site in Florida, USA, Hydrogeology Journal (2010) 18: 147-160, into the graphical user 
interface (GUI) Groundwater Vistas version 6.  The USGS SEAWAT groundwater model is 
currently formatted to run from a DOS command prompt window. 
 
It was agreed upon within the Scope of Work that no hydrogeological input parameters would 
be revised or calibration efforts will be performed as part of this effort. The purpose of this 
project is to import the USGS SEAWAT groundwater model into a commonly used GUI for the 
ease of manipulation by MDWASD staff.  The scope of the work is to: 
 

1. Format the model input files to Groundwater Vistas compatibility. 

2. Import model input files into Groundwater Vistas. 

3. Refine model spatial discretization in the proximity of the Central District WWTP 

(CDWWTP). 

4. Verify that model calibration has not been altered. 

5. Summary of the results of the model reconfiguration.  

2937 SW 27 Avenue 
Suite 107 
Miami, Florida 33133 
Tel: 786-313-5505 
Fax: 786-313-5506 
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2.0 USGS SEAWAT MODEL FORMAT AND DESCRIPTION 
 
The USGS SEAWAT model files were received via DVD from MDWASD, which contained 
three working SEAWAT Version 4 models developed by the USGS.  These model folders were 
labeled: 
 

• Calib_run_1 
• Calib_run_2 
• Calib_run_3 

 
Each model (Calib_run_1, 2, & 3) is calibrated differently to test the hypothesis regarding 
plume migration pathways from injection wells at the South District WWTP. Each folder 
(Calib_run_1, 2, & 3) contains 2 models; a calibrated model (such as Calib_run_1), plus a sub-
folder called "unigrid_link".  The sub-folder “unigrid_link” contains a course, uniform grid 
steady-state model used to calculate initial concentrations and heads, which are then used in the 
calibrated model. The calibrated model is a transient model with a variable grid centered at the 
South District WWTP (i.e. Calib_run_1, 2, & 3.) 
 
Model-independent parameter estimation software, PEST, runs the models through a PEST 
control file, which first runs the sub-folder “unigrid_link” model to produce initial heads and 
concentrations.  The pest control file then runs the Calib_run_1, 2, & 3 model with the 
calculated initial heads and concentrations from the “unigrid_link” model in each corresponding 
sub-folder.  Alyssa Dausman at the USGS was contacted to verify that MWH assumptions 
regarding the operation and structure of the USGS SEAWAT model were correct prior to 
running and assessing the model input files. 
 
MWH ran all three models with the PEST control file through a command prompt window to 
ensure that all three models ran properly with no conversion errors.  Each model group took 
approximately 32 minutes to run on a quad-Core 64-bit desktop computer running the Windows 
7 operating system.  A decision was made by MDWASD, after discussion with the USGS, to 
proceed with the “unigrid_link” uniform, course grid steady-state model contained within the 
Calib_run_1 folder for manipulation into a format compatible with Groundwater Vistas 6 . 
 
The unigrid_link model within the Calib_run_1 folder is a steady-state variable-density 
groundwater flow and solute transport model developed using SEAWAT Version 4 (Langevin 
et al., 2007).  The model has uniform grid spacing and is comprised of 17 layers, with 127 rows 
and 163 columns, with heterogeneous aquifer properties, initial heads and initial concentrations.   
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3.0 FORMAT MODEL INPUT FILES TO GROUNDWATER VISTAS 
COMPATIBILITY 

 
An evaluation of the Calib_run_1 unigrid_link model files was completed to determine which 
input files were used within the USGS SEAWAT model and if the file format was compatible 
with Groundwater Vistas 6.  The input files used in the Calib_run_1 unigrid_link model and 
Groundwater Vistas 6 compatibility status are detailed in Table 1.   
 
The majority of the MODFLOW model files used in the Calib_run_1 unigrid_link model were 
in a compatible format suitable for direct importation into Groundwater Vistas 6 through the 
provided MODFLOW *.nam file, which contains the basic model commands.  The *.lpf model 
file contained links to external matrix files of hydraulic parameters, not recognized by 
Groundwater Vistas 6 for direct importation through the MODFLOW *.nam file.  These matrix 
files are recognized by Groundwater Vistas 6, but require manual importation into their 
respective properties and layers within the Groundwater Vistas 6 user interface. 
 
Minor changes to the MT3DMS (transport model) root file names were required to render them 
capable of direct importation into Groundwater Vistas 6 using the MT3DMS *.btn file, which 
contains the basic transport model commands. The *.btn model file also required minor 
modification for importation into Groundwater Vistas 6.  The .btn model file also contained 
links to external matrix files of hydraulic parameters and initial concentrations, not recognized 
by Groundwater Vistas 6 for direct importation through the MT3DMS *.btn file.  These matrix 
files are also recognized by Groundwater Vistas 6, but require manual importation into their 
respective properties and layers within the Groundwater Vistas 6 user interface. 
 
The SEAWAT Version 4 *.vdf file is in a standard format, but Groundwater Vistas 6 does not 
have the functionality to directly import this file.  The commands within the *.vdf file require 
manual entry into Groundwater Vistas 6, which was confirmed by Jim Rumbaugh of 
Environmental Simulations Inc. (ESI), who created, maintains and supports Groundwater Vistas 
software. 
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Table 1 
Input Files Used in the Calib_run_1  “unigrid_link” Model Located in the Calib_run_1 Folder 

 

Model File Input Package 
Groundwater 

Vistas 
Compatible? 

Brief Description of File 

MODFLOW 2000 Files 

fas_tr_trans2.nam Name Y/N Tells the model which files to use.  Not all files are formatted for 
Vistas. 

fas_tr.bas Basic Y Details groundwater flow processes. 
fas_tr.dis Discretization Y Temporal and spatial discretization. 

fas_tr_mod.lpf Layer property flow N Linked to external matrix files containing horizontal and vertical 
hydraulic conductivities, and storage for each model layer. 

fas_tr.wel Well Y No wells are used in the model. 

fas_tr_mod.chd Constant heads Y Constant water level heads in layer 1, boundaries, and random 
cells. 

fas_tr.oc Output control Y Specifies output data and format per stress period. 

fas_tr.pcg Pre-Conditioned Conjugate 
Gradient Solver Y Solves equations to calculate modeled head. 

MT3DMS Files 

fas_tr_mod2.btn Basic transport Y/N 
Includes basic MT3DMS transport functions.  Linked to external 
porosity and initial concentrations matrix files for each model 
layer. 

fas_tr.adv Advection Y Transport mechanism of contaminants. 
fas_tr.ssm Sink and source mixing Y Represents solute mass entering and leaving the model domain. 
fas_tr.gcg Conjugate Gradient Solver Y Solves equations to calculate transport. 
SEAWAT2000 Version4 Files 

fas_tr.vdf Variable density flow N Solves the SEAWAT variable-density flow equation. Must be 
entered into Vistas manually. 
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4.0 IMPORT MODEL INPUT FILES INTO GROUNDWATER VISTAS 
 
The provided *.nam and revised *.btn root file name packages were directly imported into 
Groundwater Vistas 6. Input parameters that could not be directly imported into Groundwater 
Vistas 6 through the *.nam and *.btn packages were manually imported into the appropriate 
properties within Groundwater Vistas 6.  An exception to the input files within the *.nam and 
*.btn was made in regard to the initial heads and initial concentrations files.  The initial heads 
and concentrations files, used by the USGS Calib_run_1 unigrid_link model, were calibrated 
during the initial model simulation to produce calibrated values for the Calib_run_1 variable 
grid model.  The calibrated heads and concentrations files (fas_tr.hds and mt3d001.ucn) 
produced by the USGS Calib_run_1 unigrid_link model were imported into the Groundwater 
Vistas 6 model as the initial model conditions.  This was confirmed and approved by Alyssa 
Dausman at the USGS.  Additionally, the USGS Calib_run_1 unigrid_link model produced 
storage parameter reference files to be used with the transient, variable grid model contained in 
the Calib_run_1 folder.  The storage parameter reference files were not included in the 
fas_tr_mod.lpf file, as they are not used in the steady-state model.  However, the storage data 
was added to the Groundwater Vistas 6 model in case that model is revised to a transient model 
at a later date. 
 
Additionally, the wells associated with the West ASR Wellfield (WWF) and Southwest ASR 
Wellfield (SWWF) and the potential injection well at the CDWWTP were added to the well 
input file as monitor wells in their respective layers.  Well flow values may be added to the 
wells within the well input file through Groundwater Vistas 6, at a later date by MDWASD.  
 
To facilitate the use of geographic information systems (GIS) to visualize, analyze, and present 
model input and output, the model grid was projected in the Florida State Plane East, NAD 83 
coordinate system.  This was accomplished by establishing the origin of the model from the grid 
shapefile included with the provided USGS SEAWAT model files and inputting this data into 
Groundwater Vistas 6.  The model grid used in the USGS Calib_run_1 unigrid_link model is 
provided in Figure 1.   
 
After manual importation of all input parameters, the parameters were spot checked against the 
provided input file to verify that parameter values were recognized by the appropriate cells 
within Groundwater Vistas 6.  SEAWAT Version 4 run options and parameters contained 
within the *.vdf package were manually entered into the Groundwater Vistas 6 model. 
 
The root file name in Groundwater Vistas 6 was changed to unigrid_1 and SEAWAT Version 4 
input files were created and then run in Groundwater Vistas 6.  The model took less than a 
minute to run on a dual-core 64-bit desktop computer running the Windows 7 operating system 
with no convergence or other errors.   
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Figure 1 

USGS Calib_run_1 unigrid_link Model Grid 
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 4.1 Model Calibration Verification After Conversion to Groundwater Vistas 6 
 
To determine that the modeled output heads (unigrid_1.hds) from Groundwater Vistas 6 
matched the USGS Calib_run_1 unigrid_link heads (fas_tr.hds), the difference between both 
binary head files were compared.  The heads were subtracted from each other and the difference 
contours (in feet) between the Groundwater Vistas 6 (unigrid_1.hds) and USGS (fas_tr.hds) 
binary head files are displayed in Figures 2 through 17, for layers 2 through 17, respectively.  
Layer 1 contains constant head boundary conditions producing no difference in heads between 
the model simulations.   
 
The difference in the calculated head between both models averages 0.01 to 0.001 feet over all 
modeled layers (except layer 1).  This minimal difference in head between modeled results is 
likely due to the importation to Groundwater Vistas 6 or use of different computers.   
 
The local calibration at the CDWWTP, SWWF ASR wellfield and the WWF ASR wellfield was 
verified by inserting a monitor well within the Lower Floridan aquifer (layer 16) at the 
CDWWTP location, and within the Upper Floridan aquifer (layer 4) at the SWWF ASR and 
WWF ASR wellfields and recording head for both binary head files.  Both binary head files, 
unigrid_1.hds (new) and fas_tr.hds (original) were separately imported into Groundwater Vistas 
and the head for each simulation was recorded at the monitor wells.  The head values were 
exported, compared and quantified to provide a statistical analysis between the two head values 
to determine if the calibration from the original USGS SEAWAT model remained valid.  The 
head values between the GWV Model unigrid_1.hds (new) and the USGS Model fas_tr.hds 
(original) are compared in Table 2.  A statistical analysis between the unigrid_1.hds (new) and 
fas_tr.hds (original) is provided in Table 3. 
 

Table 2 
Comparison of Head Values Between the USGS Model and GWV Model Head Files 

 

Location Name Model 
Layer 

Head (feet) 
Head Difference 

(feet) Fas_tr.hds 
(original) 

Unigrid_1.hds 
(new) 

Central District WWTP 16 -0.619 -0.600 -0.019 

WWF ASR Wellfield 4 48.139 48.131 0.008 

SWWF ASR Wellfield 4 47.143 47.126 0.017 
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Table 3 
Statistical Analysis Between the USGS Model and GWV Model Head Files 

 

Statistic Value 

Residual Mean Head (Feet) 0.002 

Residual Standard Deviation (RMS) 0.015% 

Normalized Residual Standard Deviation (NRMS) 0.019% 

Correlation Coefficient 1.000 
 
Based on the qualitative and quantitative analysis of the GWV Model unigrid_1.hds (new) and 
USGS Model fas_tr.hds (original) head files, the Groundwater Vistas 6 model results are 
considered to mimic the results of the USGS unigrid_link model, indicating that the USGS 
Calib_run_1 unigrid_link model has been successfully imported into Groundwater Vistas 6. 
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Figure 2 

Layer 2 Head Difference 
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Figure 3 

Layer 3 Head Difference 
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Figure 4 

Layer 4 Head Difference 
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Figure 5 

Layer 5 Head Difference 
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Figure 6 

Layer 6 Head Difference 
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Figure 7 

Layer 7 Head Difference 
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Figure 8 

Layer 8 Head Difference 
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Figure 9 

Layer 9 Head Difference 
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Figure 10 

Layer 10 Head Difference 
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Figure 11 

Layer 11 Head Difference 
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Figure 12 

Layer 12 Head Difference 
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Figure 13 

Layer 13 Head Difference 
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Figure 14 

Layer 14 Head Difference 
  



 

SEAWAT Model Reconfiguration  Page 22 of 28 

 
Figure 15 

Layer 15 Head Difference 
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Figure 16 

Layer 16 Head Difference 
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Figure 17 

Layer 17 Head Difference 
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5.0 REFINE MODEL SPATIAL DISCRETIZATION 
 
The Groundwater Vistas SEAWAT model grid was re-discretized (using a finer grid spacing) to 
provide a greater numerical approximation detail in proximity to the CDWWTP, SWWF ASR 
wellfield and WWF ASR wellfield.  The grid was refined from a uniform 4,500 by 4,500 feet 
(approximate) spacing to a 70 by 70 feet grid spacing encompassing a 1-mile radius around 
each the CDWWTP, SWWF ASR wellfield and WWF ASR wellfield.  The grid spacing was 
also reduced to 280 by 280 feet from 1-mile to 2.5-miles surrounding the CDWWTP, SWWF 
ASR wellfield and WWF ASR wellfield.  The grid spacing gradually expands to the original 
4,500 by 4,500 foot spacing, while not increasing by more than a factor of 1.5 between cells.  
The Groundwater Vistas variable grid is displayed on Figure 18.  The refined variable grid 
model was re-run on a dual-core 64-bit desktop computer running the Windows 7 operating 
system with no convergence or other errors.  Runtime was less than a minute.   
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Figure 18 

Groundwater Vistas Variable Grid 
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5.1 Model Calibration Verification After Grid Re-discretization 
 
The modeled output heads from the uniform Groundwater Vistas 6 grid were compared to the 
re-discretized variable spaced grid to verify that calibration has not been adversely affected.  
The difference in head between both grids was observed to average 0.01 to 0.001 feet over all 
modeled layers (except layer 1). 
 
The local calibration at the CDWWTP, SWWF ASR wellfield and WWF ASR wellfield was 
verified by comparing the heads at those locations produced by the Groundwater Vistas uniform 
and variable grid models.  The head values between the Groundwater Vistas uniform and 
variable grid models are compared in Table 4.  A statistical analysis between the Groundwater 
Vistas uniform and variable grid models is provided in Table 5.  The results show a good 
correlation between both models, and verifies that no degradation of model results has occurred. 
 

Table 4 
Comparison of Head Values Between the Groundwater Vistas Uniform and Variable Grid 

Models 
 

Location Name Model 
Layer 

Head (feet) 
Head Difference 

(feet) Uniform Grid 
Model 

Variable Grid 
Model 

Central District WWTP 16 -0.600 -0.599 -0.001 

WWF ASR Wellfield 4 48.131 48.134 -0.003 

SWWF ASR Wellfield 4 47.126 47.212 -0.086 
 
 
 
 

Table 5 
Statistical Analysis Between the Groundwater Vistas Uniform and Variable Grid Models 

 

Statistic Value 

Residual Mean Head (Feet) 0.03 

Residual Standard Deviation (RMS) 0.04% 

Normalized Residual Standard Deviation (NRMS) 0.09% 

Correlation Coefficient 0.99 
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6.0 SUMMARY 
 
In summary, the tasks have been successfully completed: 
 

• Conversion of the USGS Groundwater Model to Groundwater Vistas 6, 
• Grid re-discretization to provided finer detail in proximity of the CDWWTP, WWF and 

SWWF ASR Wellfields, 
• The calibration of the resulting Groundwater Vistas 6 Model was verified at a regional 

and site specific level, before and after re-discretization. 
 
 
7.0 CONCLUSIONS 
 
USGS Groundwater Model has been successfully modified from a uniform grid model run 
through a Command Prompt window to a variable grid model run through Groundwater Vistas 
6.  The variable grid SEAWAT model is fully functional within 64-bit Groundwater Vistas 6 
and is capable of density-dependent head and solute transport modeling.  Based on the 
qualitative and quantitative analysis of the Groundwater Vistas uniform and variable grid 
models, the variable grid model results are considered to mimic the results of the USGS 
unigrid_link model and the groundwater vistas uniform grid model.  
 
Due to the size of the variable grid model, it is unknown if the 32-bit version of Groundwater 
Vistas will be capable of running model simulations.  Additionally, the current number of total 
model nodes is 2,990,470, which may be close to the limit of what the SEAWAT version 4 
program is capable of running, so additional re-discretization may not be possible.  This 
limitation should have no affect on changes made to the other MODFLOW and MT3D 
packages. 
 
The Groundwater Vistas 6 model allows the user to visually modify and simulate wellfield and 
injection well operations and expansion.   
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INTRODUCTION 

Miami-Dade Water and Sewer Department (MDWASD) retained King Engineering Associates, Inc. (King) 
to evaluate the feasibility of water reclamation projects and miscellaneous plant process energy reduction 
projects, including Reuse Feasibility Study/Master Plan Updates.  

As part of this work, MDWASD requested a preliminary planning level cost estimate of site fill 
requirements and related development costs for the proposed West District Wastewater Treatment Plant 
and Reclamation Facility (WDWRTP).  The objective of this assignment is to rely on readily available 
existing information to develop preliminary estimates prior to more detail engineering analysis.   

FACILITY FOOTPRINT AREA 

The proposed WDWRTP is presently in its initial planning stages and its capacity and components will 
likely change.  The most current facility is intended to produce an average annual daily flow (AADF) of 
107.5 MGD with total peak flow capacity of 356 MGD.  The facility will consist of membrane bioreactors to 
treat approximately 107.5 MGD of AADF and 161.3 MGD during peak flow conditions.  A parallel 
biological contact treatment train coupled with high level disinfection (HLD) will handle the remaining 
194.8 MGD of peak flow.  The facility will also include a bio-solids processing facility.  The WDWRTP will 
provide reuse water for public access irrigation and/or aquifer recharge.  

In the absence of a site plan for the proposed WDWRTP, the estimated footprint of the facility was 
estimated based on its AADF.  Comparing the AADF of MDWASD’s three existing WWTP with their 
respective site plan areas, the ratio of site area to AADF averaged 0.8 acre/MGD and ranged from 0.5 to 
1.0, with 1.0 reflecting the SDWWTP that includes HLD.  For this initial planning stage, the more 
representative value of 1.0 was used to estimate an initial site area of 107.5 acres for the proposed 
WDWRTP. 

LAND ACQUISITION COST 

The proposed candidate site for the WDWRTP is located in western Miami-Dade County west of NW 
137th Avenue between NW 6th St. and NW 9th Lane as shown on the attached aerial (Appendix A).  Table 
1 below provides the folio number, acreage, and 2012 land value estimated by Miami-Dade County. The 
total site area of the two properties is approximately 246 acres.  
 

Table 1 
Candidate Property Data 

Folio Number Area (acres) 2012 Land Value 

30-3953-000-0130 234.13 $ 5,057,251 

30-3953-000-0138  11.36 $    340,800 

TOTAL 245.49 $ 5,397,251 

 
MDWASD performed a property appraisal for the purchase of both properties and the estimated cost 
amounted to $12M.  That number was used for cost estimating purposes.  

FINISHED GRADE ELEVATIONS 

As shown on the attached aerial photograph (Appendix A), the average ground surface elevation is 
approximately 3 feet NGVD.  A summary of relevant site data is shown on Table 2. 
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Table 2 
Relevant Site Data 

Parameter Elevation (ft-NGVD) 

Average site elevation 3 

FEMA 100-yr Base Flood Elevation (AE) 7 

County Flood Criteria Elevation   7.5 

Miami-Dade Average Yearly High Groundwater Elevation 6 

Miami-Dade Average October Groundwater Level   4.5 

Miami-Dade Average Yearly Low Groundwater Level  3 

Permitting of this site will be challenging.  Because the site is located in the North Trail Basin and the site 
ground surface elevations are very low, it will be necessary to fill a portion of the site while at the same 
time complying with both the South Florida Water Management District’s (SFWMD) floodplain 
compensation and Miami-Dade County’s Cut and Fill Criteria to avoid increasing floodplain elevations in 
the area.  As shown on Table 2, ground surface elevations are lower than the County’s October 
groundwater elevations, indicating that the site is likely an importing site that will require extensive 
floodplain compensation.  Further, wetland impacts will need to be addressed.  

Since the site would be developed by the County, the SFWMD will take the lead on the Environmental 
Resource Permit (ERP).  The County’s Water Control Section, independent of the ERP permit, may 
require a Class IV permit if wetlands are involved, approval of cut and fill calculations, and a Class II 
permit if a lake is planned on site and/or an overflow is envisioned.  

Minimum finished grades, road crown elevations, and building floor elevations are based on the 
requirements of Miami-Dade County, the Florida Building Code (FBC), and the SFWMD.  These 
elevations are normally established as an iterative process that includes developing various site plans 
and performing water management calculations until all regulations and requirements are met cost-
effectively.   

For this planning level evaluation, a simplified approach was used to estimate finished grade elevations.  
Various calculations were performed to estimate the crown of road elevations and the building floor 
elevations and the highest numbers used to estimate fill quantities.  

Crown of road calculations: 
 Crown of road based on water table = Yearly High Water Table + 2 feet = 6 + 2 = 8 feet NGVD 
 Crown of road based on County flood criteria = 7.5 feet NGVD 

Use 8 feet NGVD. 

Finished floor calculations 
 Florida Building Code criteria = base flood elevation + 1 foot = 7 + 1 = 8 feet NGVD 
 County’s crown of road criteria = crown of road  + 8” = 8 + 0.67 = 8.67 feet NGVD 
 Sea Level Rise criteria - In the recent past, the County has incorporated projections of sea level 

rise to their building floor elevations.  While estimates of sea level rise are readily available for 
the coast, these values have not been adjusted to account for the effect of backwater due to sea 
level rise.  That limitation notwithstanding, coastal sea level rise projections were incorporated 
into the finished floor elevation.  Sea level rise estimates for the southeast coast were obtained 
from the publication titled: A Unified Sea Level Rise Projection for Southeast Florida, April 2011, 
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prepared by the Technical Ad hoc Work Group of the Southeast Florida Regional Compact on 
Climate Change. Adopted projections of coastal sea level rise for the year 2075 range up to 3 
feet.  The higher value of 3 feet was added to the building floor elevation of 8.67 feet to reach a 
value of 11.67 feet, and subsequently rounded up to 12 feet NGVD.  

Use 12 feet NGVD. 

PRELIMINARY SITE DEVELOPMENT COST ESTIMATE 

A preliminary site development cost estimate was prepared using the unit costs reported in the 
Preliminary Design Technical Memorandum No. 9, Site Development, dated February 9, 2010, prepared 
for MDWASD for the proposed South District Water Reclamation Plant (SDWRF).  In addition, the cost of 
land was incorporated based on a recent appraisal performed by MDWASD.  Finally, construction costs 
were adjusted to include total project costs using standard MDWASD costing methodology.   

For this preliminary estimate, it was assumed that all fill material would be imported to the site.  It is 
expected, however, that fill material may be available on site during lake excavation that may supply a 
portion the required fill more economically.  

 
Table 2  

Preliminary Site Development Cost Estimate 

SUMMARY 

A preliminary planning level estimate of site fill requirements and related costs was prepared for the 
proposed West District Wastewater Treatment Plant and Reclamation Facility based on readily available 
existing information and prior to more detail engineering analyses.   

The WDWRTP is intended to produce 107.5 MGD AADF and handle a peak flow capacity of 356 MGD.  
The facility will provide reuse water for public access irrigation and/or aquifer recharge.  It also includes a 
bio-solids processing facility.  The proposed site area, excluding water management facilities, was 
estimated at 108 acres for initial planning purposes.  

Site Work Item Unit Unit Cost Quantity Amount 
Land Acquisition AC LS 246 $   12,000,000
Clearing and Grubbing AC $2,500 108 $        269,000
Imported Fill CY $25 1,821,050 $   45,527,000
Demucking CY $10 260,150 $     2,602,000
Rough Grading SY $4 520,300 $     2,082,000

Sub-Total   $   62,480,000
Construction Allowance 10%  $     6,248,000

Construction Cost   $   68,726,000
Reimbursable Fess 2%  $     1,375,000
Planning 2%  $     1,250,000
Eng/Survey/Geotech/Env 10%  $     6,873,000
A&E Selection LS  $            5,000 
Contractor Selection LS  $          10,000
Construction Management 12%  $     7,498,000

Total Direct Costs   $   85,737,000
Indirect Costs (Cont, legal, DBED) 16%  $   13,667,000
Department OH 11%  $   10,537,000

Total Project Cost   $ 109,941,000
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Finished grade elevations were estimated at a minimum of 8 feet NGVD for road crowns and 12 feet 
NGVD for buildings and equipment areas.  The resulting construction cost estimate for site development, 
including land acquisition, was estimated at $69M, with a total project cost estimated at $110M.  

Permitting for the property currently earmarked for this facility will be challenging but possible given the 
large tract of land (~246 acres) relative to the expected facility footprint (~108 acres).  Because the site is 
located in the North Trail Basin and ground surface elevations are very low, it will be necessary fill a 
portion of the site while at the same time providing for SFWMD floodplain compensation and Miami-Dade 
Cut and Fill Criteria to avoid increasing floodplain elevations in the area.  Further, wetland impacts will 
need to be addressed.  

Since the site would be developed by the County, the SFWMD will take the lead on the ERP permit.  The 
County’s Water Control Section, independently from the ERP permit, may require a Class IV permit if 
wetlands are involved, approval of cut and fill calculations, and a Class II permit if a lake is planned on 
site and/or an overflow discharge is envisioned for the site. 

Considering the potential substantial costs associated with site development for the WDWRTP, MDWASD 
may consider performing a more detailed site development evaluation to provide more definitive cost 
information.  This work may include development of alternative conceptual facility layouts including water 
management facilities and access roads, preliminary wetland mitigation evaluation, limited geotechnical 
investigation to assess the suitability of local soils for backfill, establishing design criteria, and identifying 
permitting requirements and time frames.  
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Appendix “A” 

Site Topography Map 
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Public Meeting – Presentation and Sign-In List 



 



Ocean Outfall Legislation Draft Plan

Miami-Water and Sewer 
Department

Ocean Outfall Legislation 

Draft Plan

June 5, 2013

2008 Ocean Outfall Legislation

• By July 1, 2013, submit implementation plan to 
Florida Department of Environmental Protection 

(FDEP)

• Reduce nutrient loading to the ocean

�Meet Advance Wastewater Treatment (AWT) by Dec 
31, 2018, or

�Reduce cumulative outfall loadings (from 2008-2025) 
equivalent to AWT from 2018-2025

• December 31, 2025, stop using outfall and 

implement 60% reuse 

2013 Legislation Amendment

On April 24, 2013, the Governor signed 
amendment to the law including:

• Allowing use of outfall after 2025, as back-up 
for wet weather flows (up to 5% of baseline 
flow)

• Giving credit for reuse at other facilities

�MDWASD/FPL 90 MGD reuse project

• By July 1, 2016 submit update of plan 
documenting any refinements in:

�Costs

�Actions

�Financing 

July 1, 2013 Plan

• Technical, environmental, and 
economic feasibility of reuse 

• Land acquisition

• Facilities necessary to provide for 

reuse of the domestic wastewater & 
costs to meet the requirements 
(treatment levels...)

• Cost comparison

• Financing plan 

• Detailed schedule 

& Wellfield

& Wellfield

& Wellfield

& Wellfield

& Wellfield

South West 
Wellfield

West 
Wellfield & Wellfield

Snapper Creek
Wellfield

& Wellfields

Miami Springs 
Wellfields

Northwest
Wellfield

Wellfields

MDWASD

Treatment 

Facilities

Existing Outfall Facilities

Wastewater 
Treatment 

Plant (WWTP)

Current 
Rated 

Capacity 
(mgd)

Baseline 
Flow (1)

(mgd)

North District 120 81.0

Central District 143 114.8

Total 263 195.8

(1) Baseline flow is the average from 2003 to 2007

mgd = million gallons per day



Ocean Outfall Legislation Draft Plan

Planning Criteria

• Projected demands to year 2035

� Including conservation

• Peak flows meeting EPA criteria

• 60% reuse

• Remaining flows disposed to the Boulder Zone 
thru deep injections wells or outfall backup

• All new flow diversion from outfall will meet High 

Level Disinfection (HLD) level of treatment

Planning Criteria (Cont.)

• Reduction of flows at existing North and Central 
WWTPs require new infrastructure to reverse 

flows in collection system (east to west)

• Land acquisition for proposed West District 

WWTP and transmission system included in costs

• 50-yr life for new treatment facilities

• Climate change impacts

�Sea Level Rise (3 ft by 2075)

�Storm Surge

Reuse Feasibility Evaluations

• 60% of baseline flow = 117.5 mgd
� Already committed to 90 mgd for FPL cooling

� Need to address feasibility of 27.5 mgd

• Considered options in 2007 Reuse Feasibility Study
� Public access reuse

� Aquifer recharge

� Wetlands rehydration

� Industrial

• Based on cost and feasibility of implementation 
Floridan aquifer (FA) recharge proposed

• Reuse not needed to meet water supply prior        
to 2035

Nutrient Reduction Implementation

• December 2008, started using injections wells at 
NDWWTP to remove flow from outfall (reducing 

loadings)

• Total cumulative loading reduction as of  2012:

• At CDWWTP, planning installation of injection 
well to remove nutrients from dewatering, 
instead of sending back to head of plant 

(operational by Dec 2015)

Nutrient Cumulative Target (lbs) Actual (lbs)

TN 59,874,077 6,954,437

TP 1,661,217 548,777

Alternative A-1

• All flows to existing 
WWTPs

• Reuse to FPL from 
SDWWTP

• FA recharge at 
CDWWTP & SDWWTP

• Total cost $3.94 Billion

WWTP Design Flow 
(mgd)

Avg Peak

ND 120 372

CD 150 496

SD 131 312

WD - -

Total 401 1180

Alternative 2A-1 (Subs 1-2)

• New West District WWTP

• Average flow reduction at ND & 
CD WWTPs, less peaks at ND

• Reuse to FPL from SDWWTP 

& FA recharge at CD, SD, & 
WD WWTPs

• 2-subalternatives/options for 
peak flow treatment (high rate 

clarification)

• Total cost $4.37 – $4.43 Billion

WWTP Design
Flow (mgd)

Avg Peak

ND 85 317

CD 83 333

SD 131 305

WD 102 225

Total 401 1180
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Alternative 2A-2 (Subs 1-2)

• New West District WWTP

• Average flow reduction at ND & 
CD WWTPs, more peaks at ND

• Reuse to FPL from SDWWTP 

& FA recharge at CD, SD, & 
WD WWTPs

• 2-subalternatives/options for 
peak flow treatment (high rate 

clarification)

• Total cost $4.38 - $4.56 Billion

WWTP Design
Flow (mgd)

Avg Peak

ND 85 327

CD 83 333

SD 131 305

WD 102 215

Total 401 1180

Alternative 2B-1

• New West District WWTP/higher 

peak flows 

• Average & peak flow reduction at 
ND & CD WWTPs

• Reuse to FPL from SDWWTP & 
FA recharge at CD, SD, & WD 
WWTPs

• 2-subalternatives/options for 
peak flow treatment

• Total cost $5.79 Billion

WWTP Design
Flow (mgd)

Avg Peak

ND 85 206

CD 83 203

SD 131 384

WD 102 387

Total 401 1180

Alternative 2B-2

• New West District WWTP/higher 

peak flows

• Average & peak flow reduction at 
ND & CD WWTPs

• Reuse to FPL from SDWWTP & 
FA recharge at CD, SD, & WD 
WWTPs

• 2-subalternatives/options for 
peak flow treatment

• Total cost $5.12 Billion

WWTP Design
Flow (mgd)

Avg Peak

ND 85 262

CD 83 234

SD 131 300

WD 102 384

Total 401 1180

Recommending Alternative 2A-2-2

• Average flow reduction 
near the coast (ND & CD)

• Optimum peak flow 
diversion to minimize cost

• More climate change 
resilient alternative

• Cost comparable to other 
2A alternatives, but less 
than 2Bs

WWTP Design
Flow (mgd)

Avg Peak

ND 85 327

CD 83 333

SD 131 305

WD 102 215

Total 401 1180

Total cost $4.38 Billion

• All proposed facilities to 
be in service by 2025

• Land acquisition for 
West District WWTP to 

be completed in 
FY2014

• Finalizing detail 

schedule

Schedule Financial Plan

• Financing Options:

− Building Better Communities General Obligation Bonds 
(GOB)

− Rate supported Revenue Bonds

− State and Federal loans and grants, as available

− Explore public/private partnership opportunities

• On June 4, 2013, Board of County Commissioners 
approved the issuance of not to exceed $4.245 
Billion Water and Sewer Revenue Bonds

• Rate increases over time to support required 
financing



 













 




