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Richard Healey (adpce.ad)

Subject: FW: 10/13/2023 Weekly Update
Attachments: 40.2000 LSB El Dorado Site Visit.pdf; EFFLUENT LOGSHEET 2023.xls; EDC Weekly Update 

13 Oct 2023.docx

 
 

From: Charles McDowell <CMcDowell@lsbindustries.com>  
Sent: Friday, October 13, 2023 1:56 PM 
To: Richard Healey (adpce.ad) <Richard.Healey@adeq.state.ar.us>; Water-Enforcement-Report <Water-Enforcement-
Report@adeq.state.ar.us> 
Cc: Keith Long <klong@lsbindustries.com>; Derek Turner <DTurner@lsbindustries.com> 
Subject: RE: 10/13/2023 Weekly Update 
 
Mr Healey,  
Attached is the weekly update with the effluent data and as requested the Black and Veatch report.  If you have any 
questions, feel free to contact me. 
 
Charles McDowell | Environmental Leader| LSB INDUSTRIES, Inc. (NYSE: LXU) | El Dorado Chemical Plant | 4500 North 
West Avenue, El Dorado, Arkansas 71731 

O: 870-863-1403 | M: 870-310-6696|  E: email cmcdowell@lsbindustries.com 
 

From: Richard Healey (adpce.ad) <Richard.Healey@adeq.state.ar.us>  
Sent: Friday, October 13, 2023 1:22 PM 
To: Charles McDowell <CMcDowell@lsbindustries.com> 
Cc: Keith Long <klong@lsbindustries.com>; Derek Turner <DTurner@lsbindustries.com> 
Subject: RE: 10/6/2023 Weekly Update 
 
Charles ED CC weekly report re ferences a corrective action report by Black & Veatch. DE Q is reque sting a copy of the this report. I f you have any questi ons, please do not hesitate to ask. Thanks Richard C. Healey | Enfor cement Branch Ma nager  
ZjQcmQRYFpfptBa nnerStart 

 

CAUTION: This email originated from outside of the organization. Do not click links or open attachments unless you recognize 
the sender and know the content is safe.  

 

ZjQcmQRYFpfptBa nnerE nd 

Charles 
EDCC weekly report references a correcƟve acƟon report by Black & Veatch. DEQ is requesƟng a copy of the this report. 
If you have any quesƟons, please do not hesitate to ask. 
Thanks 
  
Richard C. Healey | Enforcement Branch Manager 
Division of Environmental Quality  | Office of Water Quality 
5301 Northshore Drive | North Little Rock, AR 72118 
t: 501-682-0640| e: richard.healey@adeq.state.ar.us 
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From: Charles McDowell <CMcDowell@lsbindustries.com>  
Sent: Friday, October 6, 2023 11:42 AM 
To: Water-Enforcement-Report <Water-Enforcement-Report@adeq.state.ar.us> 
Cc: Richard Healey (adpce.ad) <Richard.Healey@adeq.state.ar.us>; Keith Long <klong@lsbindustries.com>; Derek Turner 
<DTurner@lsbindustries.com> 
Subject: RE: 10/6/2023 Weekly Update 
  
Please find aƩached the weekly update, straƟficaƟon memo, and updated 2023 water parameters for El Dorado 
Chemical Company. 
  
If you have any quesƟons or concerns, please do not hesitate to contact me. 
  
Charles McDowell | Environmental Leader| LSB INDUSTRIES, Inc. (NYSE: LXU) | El Dorado Chemical Plant | 4500 North 
West Avenue, El Dorado, Arkansas 71731 

O: 870-863-1403 | M: 870-310-6696|  E: email cmcdowell@lsbindustries.com 
  

From: Charles McDowell  
Sent: Friday, September 29, 2023 10:05 AM 
To: 'water-enforcement-report@adeq.state.ar.us' <water-enforcement-report@adeq.state.ar.us> 
Cc: 'Richard Healey (adpce.ad)' <Richard.Healey@adeq.state.ar.us>; Keith Long <klong@lsbindustries.com>; Derek 
Turner <DTurner@lsbindustries.com> 
Subject: RE: 9/29/2023 Weekly Update 
  
Please find aƩached the weekly update, and updated 2023 water parameters for El Dorado Chemical Company. 
  
If you have any quesƟons or concerns, please do not hesitate to contact me. 
  
  
Charles McDowell | Environmental Leader| LSB INDUSTRIES, Inc. (NYSE: LXU) | El Dorado Chemical Plant | 4500 North 
West Avenue, El Dorado, Arkansas 71731 

O: 870-863-1403 | M: 870-310-6696|  E: email cmcdowell@lsbindustries.com 
  

From: Charles McDowell  
Sent: Tuesday, September 19, 2023 2:25 PM 
To: 'water-enforcement-report@adeq.state.ar.us' <water-enforcement-report@adeq.state.ar.us> 
Cc: 'Richard Healey (adpce.ad)' <Richard.Healey@adeq.state.ar.us>; Keith Long <klong@lsbindustries.com>; Derek 
Turner <DTurner@lsbindustries.com> 
Subject: RE: 9/5/2023 Weekly Update 
  
Please find aƩached the weekly update, and updated 2023 water parameters for El Dorado Chemical Company. 
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If you have any quesƟons or concerns, please do not hesitate to contact me. 
  
  
Charles McDowell | Environmental Leader| LSB INDUSTRIES, Inc. (NYSE: LXU) | El Dorado Chemical Plant | 4500 North 
West Avenue, El Dorado, Arkansas 71731 

O: 870-863-1403 | M: 870-310-6696|  E: email cmcdowell@lsbindustries.com 
  

From: Charles McDowell  
Sent: Tuesday, September 12, 2023 4:23 PM 
To: water-enforcement-report@adeq.state.ar.us 
Cc: Richard Healey (adpce.ad) <Richard.Healey@adeq.state.ar.us>; Keith Long <klong@lsbindustries.com>; Derek Turner 
<DTurner@lsbindustries.com> 
Subject: RE: 9/5/2023 Weekly Update 
  
Please find aƩached the weekly update, and updated 2023 water parameters for El Dorado Chemical Company. 
  
If you have any quesƟons or concerns, please do not hesitate to contact me. 
  
  
Charles McDowell | Environmental Leader| LSB INDUSTRIES, Inc. (NYSE: LXU) | El Dorado Chemical Plant | 4500 North 
West Avenue, El Dorado, Arkansas 71731 

O: 870-863-1403 | M: 870-310-6696|  E: email cmcdowell@lsbindustries.com 
  

From: Charles McDowell  
Sent: Tuesday, September 5, 2023 2:22 PM 
To: 'water-enforcement-report@adeq.state.ar.us' <water-enforcement-report@adeq.state.ar.us> 
Cc: 'Richard Healey (adpce.ad)' <Richard.Healey@adeq.state.ar.us>; Keith Long <klong@lsbindustries.com>; Derek 
Turner <DTurner@lsbindustries.com> 
Subject: 9/5/2023 Weekly Update 
  
Please find aƩached the weekly update and updated 2023 water parameters for El Dorado Chemical Company. 
  
If you have any quesƟons or concerns, please do not hesitate to contact me. 
  
  
Charles McDowell | Environmental Leader| LSB INDUSTRIES, Inc. (NYSE: LXU) | El Dorado Chemical Plant | 4500 North 
West Avenue, El Dorado, Arkansas 71731 

O: 870-863-1403 | M: 870-310-6696|  E: email cmcdowell@lsbindustries.com 
  
  
  



Weekly Report Required by Interim Measures Letter dated 8/4/2023  
El Dorado Chemical Company, NPDES Permit Number: AR0000752, AFIN: 70‐00040  
Weekly Report Date:  October 13, 2023   Updated portions are underlined. 
  
Discharges and Implementation of Emergency Action Plan  
EDC did not discharge any water through Outfall 001, Outfall 010, or the emergency spillway between 
when our interim measures plan was initiated on August 9th, 2023 and the 28th.  Over the last week, the 
facility did not receive any measurable rainfall.  Killdeer levels are currently at 16.83 feet.  EDC is 
attempting to keep the levels of Kildeer below 17.0 feet.  During the week we have been able to 
maintain Kildeer levels by discharging 1.0 MGD.  In the event of additional rain, EDC will manage the 
discharge from Kildeer as necessary to ensure water does not overtop the emergency spillway in 
accordance with the August 4, 2023 Interim Measures letter.  
 
 

 
 

 
 
Conduct Daily Sampling of Lake Lee, Lake Killdeer, and Pond 004  
EDC commenced this required sampling on August 5, 2023.  Updated Information is in the attached 
2023 spreadsheet.  
 
Provide Copies of Sampling of Lake Lee, Lake Killdeer, and Pond 004 
Since January 1, 2023  
Please see the EDC Interim Measures response dated August 9, 2023.  
 



Corrective Action Plan Activities [updates from the previous week are underlined]  
During our August 17th conference call we discussed that these proposed activities may trigger a 
communication to the ADEQ and possible permit changes.  We will continue to communicate plans and 
improvements to obtain ADEQ’s guidance on proper permitting.  
 
Minimize Wastewater Contaminant Loading  
Water Reuse:  
EDC has evaluated its processes to assess locations where water can be reutilized in 
processes.  Currently we are reusing as much wastewater as possible, that would otherwise flow into 
Pond 004, and are reusing some water from Pond 004 when the opportunity arises.    
 
Minimize Wastewater Inflow  
EDC has diverted approximately 15% of the water flowing into Pond 004.  We are currently evaluating 
additional steps that can be taken.  However, these steps will require engineering assessments to ensure 
that we do not create unforeseen second‐order challenges. EDC has utilized frac tanks to increase the 
storage capacity of Ammonia Nitrate water to reduce the overflow into Pond 004 from rain events.  
During the previous rain event it did not appear that any process water overflowed into 004. 
 
Maximize Treatment Efficiency and Capacity  
Lake Lee Ammonia Stripper  
EDC continues to operate the ammonia stripper with an approximate 20% efficiency.    
 
Short Term Treatment of Pond 004  
EDC has met with Clean Harbors to develop a short‐term treatment system (approximately one year) to 
provide treatment pending implementation of a permanent solution.  EDC has collected samples for 
Clean Harbors to develop a short‐term biological treatment system.  Clean Harbors proposed a 
secondary solution utilizing membrane filtration.  This may be a viable alternative; however, it will 
create a further concentrated waste water steam that will have to be managed.  After farther 
investigation, this process is not viable. 
 
EDC met with Black & Veatch, a wastewater consulting firm, to determine the best treatment 
possibilities for Pond 004.  Based on these initial conversations a biological system seems to be the best 
path forward.  The B&V report is attached. 
 
Based on review of the Black and Veatch data, EDC is proceeding with biological treatment of 004, but 
we are still assessing how to address treatment barriers such as predilution, carbon addition, and sludge 
generation.   EDC has evaluated two existing package plants that would be moved to El Dorado to 
facilitate biological treatment.  This will allow EDC to avoid long lead times on construction of new units 
and have a solution in place soon.  This will probably require permit coverage from ADEQ.   
 
Additionally, we are evaluating possibilities of reuse of the process wastewater as an input into a 
product. 
 
Increased Efficiency in Lake Killdeer Biological Activity  
Based upon discussion with supplier of nitrification/denitrification bacteria, EDC will begin dosing Lake 
Killdeer with calcium carbonate or magnesium carbonate to increase the available of carbon and 



alkalinity in Lake Killdeer.  Increasing available carbon should promote additional biological activity to 
reduce the amount of ammonia in Lake Killdeer and the effluent discharge. EDC has also ordered one 
ton of lime and will begin dosing Lake Lee with the lime in efforts to increase alkalinity in Lake Lee which 
flows into Lake Kildeer.  
 
Baffles in Lake Killdeer  
EDC selected a vendor to install baffles in Lake Killdeer.  As discussed in our August 17th conference call, 
this should promote longer residence time and further increase biological activity to reduce the amount 
of ammonia in Lake Killdeer and the effluent discharge.  
  
Water Quality Sampling Results  
Water quality sampling required by the Interim Measures letter is included in the attached 2023 
spreadsheet.  For the ammonia data for 004, on the 6th through the 10th, the sample testing did not 
result in complete release of ammonia, resulting in lower levels of ammonia being reported. 
 

Previous 30 day data trendline for ADEQ requested daily sampling at Lake Kildeer. 

 
 
 
Water Column Profile Measurements  
EDC has contracted with Alliance Technology Group (formerly GBMc) to complete the profile and 
sampling of Pond 004, Lake Lee, and Lake Killdeer.  The field work was completed on September 28th. 
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Other Actions  
In this call EDC was informed we need to obtain a wastewater operator’s license as quickly as 
possible.  Charles McDowell has completed the wastewater operator course work has successfully 
passed the testing for industrial wastewater operator on the 27th of this month.  Additionally, we have 
had a second operator receive the industrial wastewater license.  Second, ADEQ advised that EDC should 
coordinate with other Joint Pipeline members regarding discharges and volumes.  We have initiated this 
communication.  
  
EDC has contracted Alliance Technology to conduct a bathometric survey of 004.  The results of the 
study indicate that Pond 004 contains approximately 1.5 Million Gallons of water. 
 
EDC plans to continue all measures outlined in the interim measure response submitted to ADEQ.  We 

request to shift from weekly reports to the reporting outlined in the Notice of Non‐Compliance 

Corrective action plan.  In that report we will update the information listed in this weekly report in 

addition to the data identified in the Notice of Non‐Compliance Corrective Action Plan. 
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1.0 Purpose 
The purpose of this report is to summarize Black & Veatch observations from the site visits and present 
related recommendations to improve the operation of the natural uptake of nitrogen (ammonia and 
nitrate) in the pond system located on the property to meet permitting requirements. 

2.0 Background 
On April 31, 2023, professionals from Black & Veatch, Andrew Shaw and Dan Scott, visited the El Dorado 
Facility to assess the discharge limitations, operational processes, and testing data associated with 
nitrogen treatment performed in the on-site pond system used for this purpose.  Discussions were held 
with the LSB personnel and a walkdown of the system and ancillary equipment was performed.  Black & 
Veatch discussed initial findings prior to departure. 

The observations and recommendations presented within this memorandum are derived from these 
visits and discussions.  The observations were made while onsite by Black & Veatch and supplemented 
with observations shared by the LSB operating personnel at the site. 

3.0 Observations  
Black & Veatch was made aware of communications from the State department of environmental 
quality indicating they were aware of over 100 discharge violations under existing permits and 
requesting mitigation plan of action to resolve the problems. 

The discharge permits can largely be separated into 2 categories: direct discharge and combined 
discharge.  The direct discharge is not limited on volume but are more stringent in terms of 
concentrations of contaminants such as heavy metals.  In addition, direct discharge varies in nitrogen 
concentrations seasonally even listing 0 lb/day during certain times of the year.  By contrast the 
combined discharge is limited to 2 MGD but is in general less stringent in terms of concentrations. 

Rain events produce much more than could be discharged under the 2 MGD combined discharge and on 
some level will need to utilize the direct discharge permits and get into compliance.  However, given the 
immediate needs, these discussions were not well developed and are no recommendations are given 
here to address this long-term reality. 

Nitrogen levels in excess of 100 mg/L of ammonia and nitrate are currently being measured in the 160-
million-gallon Lake Kildeer and that when rain events occur the site must drain contaminated water into 
the outfall.  Some steps to including a small aerator and biological feed system have been included to try 
and enhance natural uptake of nitrogen which have shown some success but are insufficient to prevent 
discharge violations.  Some steps have also been taken to limit the amount of nitrogen that discharges 
from the other ponds (Lake Lee and 004 Pond) such as including an air stripper and caustic feed to strip 
a small amount of ammonia to the air.  However, this stripper needs to be limited to ~20% removal to 
avoid violating the facilities air permit. 

4.0 Commentary and Discussion 
The LSB site personnel had already investigated numerous ideas prior to engaging Black & Veatch to 
enhance natural uptake of nitrogen in the existing ponds, reduce washdown of nitrogen from the plant, 
or install equipment to remove nitrogen from either the high concentration Pond 004 or Lake Kildeer 
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directly.  These efforts as well as ideas presented to LSB by Black & Veatch are summarized in the table 
in the Appendix.   

During the discussion on site the site expressed that the long-term goal should be to reduce loading by 
making improvements to the AN loading area to make it zero discharge, and the final polishing of 
nitrogen should be via the existing Lake Kildeer or other ponds.  Understanding that this long-term goal 
may take some time (potentially a few years) to accomplish, there is also a desire to consider temporary 
solutions for reducing the risk of discharge violations with the existing conditions.  Because of these 
short- and long-term goals, the concepts discussed have been broken out into these categories and 
Black & Veatch are recommends pursuing both as separate but complimentary goals. 

The following subsections provide a narrative description and Black & Veatch’s recommendation of each 
concept discussed.  How each recommendation can be implemented is included conceptually but many 
warrant a detailed investigation and analysis prior to implementation.   

4.1 Pond Baffling (Long-Term Objective) 
LSB Personnel showed Black & Veatch dye studies showing that Lake Kildeer flow patterns are short-
circuiting and therefore the volume of Lake Kildeer is not well utilized.  Black & Veatch agreed that if this 
can be mitigated it would likely enhance nitrogen uptake by improving effective retention time.  While 
the design looked reasonable on the surface, modeling Lake Kildeer would provide more certainty by 
providing analysis that could be used to make decisions about the design.   

Black & Veatch believes the value of baffling on its own is likely small, but when combined with other 
pond improvements such as addition of alkalinity and additional aeration and/or mixing would provide 
LSB with a more robust and reliable pond polishing system.  LSB has indicated costs for the baffles would 
be ~$200k which is a low relative to other improvements and so is recommending proceeding with this 
improvement. 

It is not known at this time how fast or slow the deployment timeline for this concept would be. 

4.2 Alkalinity Addition (Long-Term Objective) 
During the discussions, data on alkalinity and pH was presented to Black & Veatch.  These data were 
significantly below normal targets for nitrification bioreactors and was identified as the most likely 
inhibitor to natural nitrification within the ponds.  Any engineered system for nitrification will require a 
dosing system to add alkalinity in significant quantities.  

Some potential risks are associated with the addition of alkalinity.  Firstly, if the chemical added 
primarily increases pH rather than bicarbonate or carbonate concentrations, ammonia is likely to air 
strip in any aeration systems with the potential of an air permit violation.  Secondly, ammonia becomes 
more toxic at high pH when speciation favors NH3 rather than NH4.  This added toxicity in the ponds 
may end up inhibiting some of the existing biological activity already occurring.  Microorganisms are 
particularly sensitive to changes in pH, so whatever existing biology has developed may not survive the 
transition.  Alkalinity addition in the existing pond should include monitoring and adjustment based on 
information in order to minimize the impacts of these potential risks. 

While adding alkalinity to the existing pond may have a short-term impact on nitrogen levels, a 
permanent alkalinity addition system should be incorporated into long term system design if Lake 
Kildeer is to operate as a nitrogen polisher as the final solution.  While the O&M cost of this concept are 
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high (it could require over $1M per year at existing ammonia loads depending on chemical cost), it is an 
absolute requirement in any system that depends on biological nitrification. 

Lake Kildeer could have the alkalinity adjusted for ~$200-$500k in about 1-3 months and Black & Veatch 
recommends proceeding with this concept. 

4.3 Additional Aeration (Long-Term Objective) 
LSB conducted a study of Lake Kildeer to measure the dissolved oxygen (DO).  The results of this study 
indicate there could be large portions of the pond that get insufficient aeration and mixing to perform 
biological nitrification reliably.  While some low DO areas may be facilitating denitrification, this method 
(nitrification and denitrification in the same pond) for nitrate removal is not possible to get reliable 
results given lack of control.  Nitrification requires relies on slow growing microorganisms, and as such 
are easily “washed out” when conditions vary outside of a relatively tight range.  This is particularly true 
with DO. 

Black & Veatch was told that surface aerators that are solar powered can be acquired for ~60k each and 
given the minimal effort in installing and running them, Black & Veatch is recommending LSB purchase 3 
units to install in Lake Kildeer (one for each baffled zone). 

Black & Veatch could assist in performing modeling of Lake Kildeer to assist in the selection and location 
of aerators to compliment baffle designs which would provide more confidence in the existing plan as 
well as a troubleshooting tool after implementation. 

Black & Veatch believes this concept could be performed for ~180k.  The lead time for these aerators is 
unknown currently. 

4.4 Attached Growth Media (Long-Term Objective) 
Direct observation of Lake Kildeer indicates that there are not significant suspended bacteria in the 
pond.  Any sludge retention (if it is happening) are likely happening in the sediment at the bottom and 
sides of the pond.  By adding media for attached growth, a more reliable sludge retention mechanism 
could be established. 

Black & Veatch does not have direct experience with attached growth media designed for pond 
applications and believes there will be engineering and operational challenges with this approach. 

No cost or schedule evaluation was done for this option. 

4.5 Conversion of Lake Lee to Activated Sludge (Long-Term Objective) 
Based on Black & Veatch experience, pond treatment for nitrification and denitrification is not typically 
recommended, is these biological processes require precise conditions to produce reliable results.  
While we believe it could be done, a properly engineered and designed activated sludge system is the 
best technical solution for nitrate removal.  Lake Lee could be used as the basin for anoxic mixing, 
carbon addition, and effluent recirculation and be fitted with fixed film media and a solids liquid 
separation device (typically clarifier or DAF).  With proper analysis and operation, nitrate removal could 
be reliably achieved via denitrification. 
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This option is less of a “band-aid” and therefor has a more typical project development cost and 
timeline.  Black & Veatch would take a phased approach to advance through conceptual design, front 
end engineering, detail design, procurement, and construction related engineering services in line with 
industry standard. 

Black & Veatch expects based on the size that the total cost for a project like this would be in the $10s of 
Millions of dollars and take 1-2 years to complete, though a “fast-tracked” approach could reduce this to 
6-12 months. 

Analysis should be done to quantify the source mitigation efforts underway with LSB and determine a 
conservative but realistic design basis for total nitrogen loads to Lake Kildeer.  If this analysis shows that 
nitrate removal will still be a problem after all other mitigation efforts have been made, Black & Veatch 
recommends that this option be pursued. 

4.6 Cation/Anion Exchangers (Short-Term Objective) 
Some time was spent discussing ion exchange for ammonia removal (cation exchange) and/or nitrate 
removal (anion exchange).  This could work as a temporary way of discharging from Lake Kildeer under 
the permits, but it is not a viable long-term strategy as it produces chemical regeneration waste that is 
difficult and costly to dispose of, and certainly could not be discharged from the site. 

Black & Veatch experience from working with ion exchange and RO systems is that ROs are cheaper in 
both CAPEX and OPEX.  Since packaged rental units are available for both technologies at similar flow 
rates, using ion exchange will not add any advantage to an RO system, and is likely to be more 
expensive.  No further analysis was done on this option. 

No cost or schedule evaluation was done for this option. 

4.7 Reverse Osmosis (Short-Term Objective) 
Several ideas were presented during the discussion about the potential use of reverse osmosis (RO).  LSB 
had been considering RO for the high strength pond 004 and had been told by other parties that this 
shouldn’t be considered because the off the shelf RO units are not designed for high concentrations, and 
recovery would be low.  There is also the problem of what to do with the concentrated brine that the RO 
produces since there is no nitrogen removal, so blending is not an option. 

Black & Veatch suggested that instead LSB should consider an RO on Lake Kildeer water as a way of 
ensuring compliance on discharge water regardless of the conditions in the lake.   While a single 
packaged unit wouldn’t be able to achieve 2 MGD, the flow rates would be significantly better than a 
packaged biological unit and risk of discharge non-compliance from an RO is very low.  While the RO 
would require an ultrafilter pre-treatment, those units are also available off the shelf and as rental units. 

Further analysis suggested a 500-600 gpm system could be secured for a rental cost of $70k per month.  
After chemical and operator costs and deployment costs, the total expense would be in the range of $2-
$3 Million over a 2 year period while long term solutions are developed.  Additional ROs could be 
secured at similar pricing, so an analysis should be done to determine how many would be required to 
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definitively have the capacity to discharge all water as RO permeate over this period and costs adjusted 
accordingly. 

Given the high cost of this option and the fact that it does not impact any long-term goals of the site, it is 
the recommendation of Black & Veatch that LSB consider and quantify in dollars the risk of short term (2 
year) failure to meet discharge requirements for the facility.  If after this analysis the likely cost of this 
temporary RO system is small by comparison, it is Black & Veatch recommendation to proceed with 
securing it because it is the most likely short-term solution to ensure discharge with compliance over 
that period.   

4.8 Packaged Biological Units (Short-Term Objective) 
Deploying a packed wastewater system (or several) was discussed because of the benefits associated 
with ease of deployment.   Because of the large volumes typically required for biological processes, and 
the small size of packaged units due to shipping constraints, it was understood by the group that this 
would be a short-term solution and not a long-term solution for the full load.  The value however of a 
properly designed bioreactor is appealing though even if small due to the ability to control important 
parameters necessary for reliable operation. 

Black & Veatch identified through previous project connections 2 packaged biological units that could be 
acquired for the cost to ship and refurbish.   

Further analysis has shown these units can treat ~60,000 gallons per day which appear to be inline with 
other packaged units’ hydraulic rate.  More analysis would be required to determine an expected 
nitrogen removal rate, but back of the envelope numbers show this approach would take several years 
to reduce the current load of Lake Kildeer. 

These units would require minor modifications and some site preparation in order to deploy, but Black 
& Veatch believes it could be done for $200k-$500k which includes all costs over a 2-year operating 
period.  Deployment would likely require 3-5 months.  Given the relatively low cost and known 
availability, Black & Veatch recommends proceeding with this option as it is the most reliable approach 
to reducing nitrogen loads in the near term. 

4.9 Composting Operation (Other) 
One out of the box idea was discussed to use the water in Lake Kildeer for a composting operation.  The 
idea would be to source a low nitrogen biomass (wood waste) and use the high nitrogen water to 
compost it, producing a potentially saleable product. 

Further analysis by Black & Veatch indicates that the scale of this type of operation for all the nitrogen in 
Lake Kildeer is unrealistic.  Typically, 1 part nitrogen should be paired with 30 parts carbon for 
composting.  Because of the large amount of nitrogen, this means something like ~4,000 tons of wood 
waste would need to be sources and a similar amount of compost sold for the existing nitrogen load in 
Lake Kildeer.  No further analysis has been done for this concept. 

No cost or schedule evaluation was done for this option. 
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4.10 Breakpoint Chlorination (Other) 
Some time was spent discussing the possibility of using chlorine for breakpoint chlorination.  Technically 
this converts ammonia contamination into several disinfection byproducts known as chloramines.  Given 
the permit references measures that do not detect chloramines, this may be a way to transform 
chemically the ammonia and discharge it without violating the permits. 

It was noted however, that even though this theory holds up for discharge of nitrogen compounds, this 
would cause any sample for toxicity to fail.  In addition, toxicity would likely disrupt any biological 
nitrogen removal already occurring downstream of the injection of the chlorine.  Given the risk that this 
option could cause more problems than it solved, it was not evaluated further. 

No cost or schedule evaluation was done for this option. 

5.0 Conclusion  
The assessment covered in this memorandum has shown that by installing systems to improve 
conditions for biological nitrogen removal in the existing ponds, polishing of nitrogen can be achieved.  
In addition, solutions exist to reduce discharge violations using temporary equipment which could be 
used to bridge the gap until the source mitigation and pond improvements are completed. 

6.0 Recommendations 
For next phase in this process, Black & Veatch would like to propose the following engineering services 
to assist LSB in achieving their goals of improving Lake Kildeer for nitrogen polishing and in the near 
term reduce risk of discharge violations. 

1. Environmental modeling of Lake Kildeer  

2. Design recommendations for baffling, aerating, and alkalinity addition in Lake Kildeer 

3. Assistance in securing and deploying temporary treatment equipment 

Black & Veatch can provide a change order estimate to the current Purchase Order for this level of effort 
for this next phase upon the request from LSB. 
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2023  N03-N ppm NH3-N ppm SO4 ppm Zn ppm P ppm PO4 ppm Zn ppm ppm

Date

1/1 Sunday 41 301 341 216 3.82 0.0 0.6 18 19 7.49 16 7.91 211 9 26 3.16 17 3 568 3853 256 961 24 20 7.29

1/2 Monday 6.69 1073 70 54 107 0.35 0.10 0.30 0.82 10 0.36 1.09 42 298 296 232 4.00 0.0 0.6 19 22 7.37 35 7.93 681 9 20 3.46 16 4 448 3552 284 1970 1009 1660 5.34

1/3 Tuesday 70 289 265 255 3.11 3.5 0.6 26 19 7.25 39 9.39 175 16 17 3.99 19 3 270 3347 324 1005 229 208 6.02

1/4 Wednesday 7.10 1095 71 62 103 42 272 268 105 6.95 0.0 0.6 21 20 7.28 19 9.15 246 11 23 3.35 18 3 478 2752 293 1025 31 29 7.14

1/5 Thursday 43 197 195 121 7.60 0.0 0.6 18 18 7.34 12 9.57 174 7 38 2.88 18 3 890 2312 264 1026 23 23 7.19

1/6 Friday 7.21 1114 75 63 103 41 180 178 108 7.71 0.0 0.6 15 16 7.28 8 7.53 91 7 24 3.27 14 2 478 2175 223 799 20 19 7.17

1/7 Saturday 43 150 126 86 7.66 0.0 0.6 34 30 7.39 7 8.46 164 6 16 4.78 15 3 245 1725 392 851 39 33 7.18

1/8 Sunday 43 82 73 88 7.70 0.0 0.6 165 159 7.22 15 7.55 78 5 67 2.51 16 2 1588 1286 1623 778 128 119 7.16

1/9 Monday 7.10 1127 76 64 100 0.31 0.65 1.99 0.65 57 0.76 2.34 42 69 65 73 7.42 0.0 0.6 95 102 7.36 17 7.64 75 6 27 3.15 13 3 641 1175 996 838 56 57 7.25

1/10 Tuesday 43 103 92 83 7.34 0.0 0.6 91 88 7.41 17 9.15 227 6 56 2.70 13 2 1238 1443 897 1030 96 90 7.23

1/11 Wednesday 7.11 1154 81 71 102 42 101 96 110 7.69 0.0 0.6 24 23 7.45 11 8.15 127 6 21 4.18 8 2 358 1498 302 862 30 28 7.27

1/12 Thursday 42 89 83 91 7.85 0.0 0.6 18 18 7.47 8 8.90 163 6 17 3.89 10 3 325 1370 255 940 24 24 7.34

1/13 Friday 7.18 1162 84 70 100 41 92 88 99 8.02 0.0 0.6 14 15 7.60 7 7.57 84 7 16 4.03 11 2 361 1423 238 820 20 19 7.40

1/14 Saturday 42 83 83 72 8.04 0.0 0.6 12 17 7.67 8 7.74 74 13 17 3.84 11 6 409 1282 207 800 17 17 7.31

1/15 Sunday 41 72 65 73 7.73 0.0 0.6 11 16 7.55 14 8.81 139 8 17 4.17 12 4 451 1183 199 933 16 21 7.31

1/16 Monday 7.25 1185 89 60 97 0.30 0.04 0.11 0.39 161 2.31 7.10 43 62 88 109 8.41 0.0 0.6 14 12 7.60 8 8.69 178 87 15 4.49 14 3 447 1356 220 1353 19 16 7.34

1/17 Tuesday 42 53 87 96 8.21 0.0 0.6 17 15 7.35 7 8.46 120 75 15 4.92 14 2 440 1339 250 1256 22 17 7.19

1/18 Wednesday 7.15 1183 90 70 98 42 53 104 107 8.36 0.0 0.6 16 15 7.33 9 8.52 112 102 19 3.64 15 3 463 1382 225 1359 21 17 7.18

1/19 Thursday 42 93 125 87 7.94 1.2 0.6 26 22 7.19 26 8.65 100 142 19 4.08 20 4 425 1565 317 1585 36 25 7.26

1/20 Friday 7.27 1202 89 81 94 41 173 225 106 8.45 0.0 0.6 15 16 7.71 97 9.10 186 207 16 5.65 18 4 376 2455 233 2386 23 23 7.39

1/21 Saturday 40 197 234 122 8.51 0.0 0.6 13 11 7.65 61 9.18 152 198 14 6.59 18 2 403 3007 228 2224 20 13 7.33

1/22 Sunday 39 153 232 98 8.95 0.0 0.6 14 13 7.47 14 9.43 213 221 13 6.55 18 3 403 2696 226 2143 21 15 7.22

1/23 Monday 7.49 1245 90 89 92 0.28 2.28 6.99 0.40 544 5.17 15.87 31 152 320 117 8.87 0.0 0.6 13 15 7.50 14 9.25 150 290 11 6.98 15 4 376 2590 193 2003 19 19 7.25

1/24 Tuesday 30 128 342 112 8.81 0.0 0.6 9 9 7.65 17 9.08 234 352 8 7.21 10 4 290 2461 171 2490 14 13 7.36

1/25 Wednesday 7.81 1248 90 82 82 41 158 252 88 8.67 2.5 0.6 34 30 7.47 53 9.13 181 338 30 3.35 25 6 633 2286 228 2578 498 432 7.51

1/26 Thursday 41 182 312 100 8.34 0.0 0.6 14 20 7.54 21 8.47 186 130 22 3.50 17 3 549 2475 231 1577 27 27 7.47

1/27 Friday 7.83 1250 87 89 80 39 143 225 127 8.10 0.0 0.6 11 12 7.52 13 8.00 153 87 25 4.01 23 4 703 2254 193 1364 19 18 7.30

1/28 Saturday 41 143 161 100 7.94 0.0 0.6 11 10 7.59 14 7.87 88 59 24 4.12 20 3 641 2197 194 1285 19 14 7.12

1/29 Sunday 40 134 142 82 7.78 0.5 0.6 38 24 7.32 59 6.73 181 60 59 3.01 38 5 1135 2043 438 2308 43 29 7.01

1/30 Monday 7.78 1286 97 77 81 0.26 2.59 7.95 0.81 71 2.93 8.98 48 167 154 79 7.18 1.3 0.6 38 28 7.35 65 9.29 107 41 57 2.91 41 14 1083 1878 431 1276 1949 2212 7.65

1/31 Tuesday 71 171 158 79 7.45 1.3 0.6 18 17 7.30 32 8.42 147 61 47 3.03 29 5 992 2091 249 1224 223 245 7.64

2/1 Wednesday 7.60 1280 97 94 76 40 158 149 55 7.30 0.7 0.6 39 36 7.61 35 8.16 84 26 39 3.09 27 3 862 1751 458 870 310 301 7.78

2/2 Thursday 48 150 194 78 7.55 1.0 0.6 36 39 7.39 34 8.70 130 65 41 2.88 23 5 905 1839 428 1035 43 47 7.05

2/3 Friday 7.52 1308 100 99 76 39 158 167 63 7.38 0.7 0.6 20 20 7.51 34 7.74 107 48 69 2.56 31 4 1644 1785 268 1082 26 23 6.88

2/4 Saturday 40 176 169 71 7.36 0.0 0.6 17 14 7.36 23 6.80 236 44 49 2.51 25 3 1478 1856 524 1121 22 19 6.99

2/5 Sunday 40 179 154 72 7.67 0.0 0.6 5 15 7.32 31 6.49 105 39 30 3.17 17 3 595 1764 734 970 24 19 7.05

2/6 Monday 7.35 1416 112 67 73 0.21 0.04 0.13 0.51 101 1.80 5.51 39 122 82 71 7.13 0.0 0.6 28 14 7.25 18 6.69 91 38 70 2.58 19 4 1524 1663 369 895 34 15 7.04

2/7 Tuesday 40 121 129 103 7.50 0.0 0.6 19 18 7.19 17 7.04 162 43 53 2.83 15 7 1055 1715 259 1045 26 22 6.88

2/8 Wednesday 7.43 1294 100 98 75 40 120 152 130 7.52 0.0 0.6 17 18 7.26 9 2.01 1697 60 32 3.25 17 5 554 1810 239 5944 24 22 6.92

2/9 Thursday 40 120 135 292 6.93 0.4 0.6 34 33 7.36 37 6.73 109 43 42 3.08 19 4 785 1961 422 932 33 31 7.04

2/10 Friday 7.46 1315 99 94 76 40 134 150 194 7.67 0.0 0.6 19 18 7.30 24 7.86 161 67 114 2.30 25 4 2780 2034 260 1281 25 22 6.90

2/11 Saturday 40 191 192 154 7.72 0.1 0.6 18 16 7.26 26 7.31 190 45 80 2.55 24 6 1866 2470 234 1159 24 20 6.88

2/12 Sunday 40 211 208 101 7.64 0.0 0.6 16 14 7.41 16 7.18 92 57 70 2.58 22 4 1665 2645 239 1162 22 16 7.03

2/13 Monday 7.30 1311 102 100 78 0.24 0.02 0.05 0.65 181 2.08 6.37 40 158 198 109 7.80 0.0 0.6 18 18 7.34 13 7.59 129 68 62 2.70 20 4 1492 2190 251 1088 23 22 7.10

2/14 Tuesday 40 159 207 82 7.75 0.0 0.6 19 22 7.32 16 7.51 88 112 51 2.75 16 4 1250 2158 265 1173 26 25 7.15

2/15 Wednesday 7.26 1340 106 110 82 40 161 255 84 7.60 0.5 0.6 33 38 7.52 37 7.46 124 85 50 2.91 24 5 1056 2181 403 1220 33 35 7.29

2/16 Thursday 41 160 181 141 7.68 0.0 0.6 24 24 7.20 43 7.41 154 44 38 5.50 13 3 488 2183 296 1195 30 27 7.10

2/17 Friday 7.39 1342 107 106 82 40 222 213 112 7.99 0.2 0.6 24 25 7.46 64 7.58 105 29 29 3.20 13 3 579 2527 336 1201 30 26 7.23

2/18 Saturday 40 100 147 109 8.53 0.0 0.6 14 12 7.59 11 8.25 110 10 10 9.20 7 1 284 2416 208 763 21 16 7.41

2/19 Sunday 40 97 152 101 8.00 0.0 0.6 16 16 7.41 12 8.42 128 16 8 7.55 6 2 143 2207 242 828 23 19 7.33

2/20 Monday 7.50 1446 119 117 85 0.23 0.03 0.08 0.53 109 1.47 4.50 52 122 128 81 7.96 0.0 0.6 18 21 7.34 28 7.56 80 30 12 7.16 5 2 192 1597 250 944 1014 1010 7.78

2/21 Tuesday 42 113 115 93 7.70 0.0 0.6 22 24 7.21 20 7.70 128 20 18 3.95 7 2 259 1580 282 937 89 87 7.59

2/22 Wednesday 7.48 1438 115 135 82 44 98 105 125 7.36 0.0 0.6 19 23 7.26 34 7.71 189 31 26 3.80 9 4 370 1496 248 1220 28 30 7.24

2/23 Thursday 42 104 114 128 7.21 0.3 0.6 24 26 7.30 68 8.64 143 65 170 2.16 51 5 3746 1568 296 1415 28 28 7.06

2/24 Friday 7.47 1440 116 118 82 45 126 131 121 7.23 0.0 0.6 15 16 7.15 49 7.72 137 71 154 2.19 40 4 3468 1730 202 1349 22 20 7.18

2/25 Saturday 42 152 117 114 7.36 0.1 0.6 15 13 7.34 74 8.98 172 20 172 2.30 49 3 3196 1946 211 1348 21 16 7.11

2/26 Sunday 46 153 122 112 7.16 0.0 0.6 15 12 7.03 99 7.09 113 5 283 1.98 66 2 5661 1873 199 1305 20 16 7.10

2/27 Monday 7.33 1464 119 123 83 0.20 0.02 0.05 0.20 77 1.30 4.00 42 144 108 98 7.15 0.1 0.6 21 21 7.34 63 7.70 161 8 129 2.29 48 4 2878 1686 278 1133 26 23 7.20

2/28 Tuesday 41 135 105 145 6.95 0.0 0.6 21 20 7.12 105 7.22 233 9 45 3.49 41 4 844 1708 264 1615 25 25 7.14

3/1 Wednesday 7.35 1460 116 130 82 40 107 80 151 6.68 0.0 0.6 16 19 7.34 39 7.08 171 7 31 6.31 39 4 668 1473 224 998 24 24 6.92

3/2 Thursday 42 76 63 125 7.17 0.5 0.6 23 25 7.40 27 7.33 132 10 37 3.93 41 4 761 1187 296 876 26 26 6.81

3/3 Friday 7.26 1463 94 101 81 47 111 105 127 6.67 1.2 0.6 7 18 7.30 44 7.80 186 13 53 3.00 59 5 1184 1730 320 1089 30 23 6.56

3/4 Saturday 40 167 238 93 6.27 0.1 0.6 28 15 6.12 38 7.98 152 12 53 2.86 43 3 1178 3038 625 1034 28 21 7.03

3/5 Sunday 40 156 186 103 6.55 0.0 0.6 17 15 7.52 13 6.48 129 5 40 3.01 28 3 966 2501 505 71 23 20 6.97

3/6 Monday 7.33 1846 131 131 81 0.18 1.67 5.11 0.42 38 3.04 9.32 40 158 187 100 6.59 0.0 0.6 20 20 7.51 15 6.60 121 4 44 2.94 35 4 1143 2295 284 694 23 16 6.58

3/7 Tuesday 41 151 173 100 7.24 0.0 0.6 18 20 7.35 25 6.82 112 6 44 3.04 32 3 1047 1754 259 779 26 24 6.84

3/8 Wednesday 8.23 1874 146 152 75 40 107 109 101 6.96 0.0 0.6 23 23 7.31 10 7.34 158 5 31 3.25 21 5 753 1537 310 814 28 26 6.92

3/9 Thursday 40 123 139 117 7.06 0.3 0.6 27 27 7.23 22 7.04 174 11 34 3.19 22 6 777 1707 330 901 36 35 6.85

3/10 Friday 7.21 1672 137 124 78 41 148 136 131 7.08 0.3 0.6 25 21 7.25 33 7.42 201 11 48 2.89 40 5 1081 1892 320 1035 37 29 6.88

3/11 Saturday 41 149 122 129 6.84 0.0 0.6 16 14 7.19 25 7.39 116 6 56 2.73 21 4 1315 1875 231 845 26 21 6.96

3/12 Sunday 46 144 118 98 6.92 1.6 0.6 25 20 7.18 27 7.63 103 5 36 3.03 36 3 819 1803 317 834 56 46 6.60

3/13 Monday 7.36 1534 125 130 76 0.16 1.79 5.49 0.36 50 0.14 0.43 39 196 225 67 6.57 0.1 0.6 17 20 7.25 28 8.67 117 10 51 2.84 23 5 1154 2126 248 849 27 27 6.78

3/14 Tuesday 41 212 238 77 7.00 0.0 0.6 13 15 7.18 25 7.60 101 7 39 3.02 15 5 857 2287 207 760 22 21 6.85

3/15 Wednesday 7.56 1595 133 127 76 41 195 225 100 7.35 0.0 0.6 14 16 7.27 19 7.96 186 5 37 3.01 16 4 869 2274 209 847 21 20 7.08

3/16 Thursday 39 160 144 111 7.62 0.0 0.6 15 14 7.36 46 7.67 129 5 41 2.93 21 4 980 1944 224 1007 22 17 7.04

3/17 Friday 7.38 1599 135 168 79 39 137 154 108 7.31 0.3 0.6 23 26 7.30 30 8.02 178 19 51 2.80 31 6 1174 1718 312 935 27 29 6.85

3/18 Saturday 41 149 132 129 6.96 0.0 0.6 14 14 7.16 17 7.75 157 5 55 2.68 19 3 1273 1857 219 812 20 16 6.96

3/19 Sunday 40 154 123 113 7.17 0.0 0.6 11 10 7.33 13 8.13 134 4 43 2.85 16 2 1035 1888 189 754 18 13 6.96

3/20 Monday 7.56 1608 136 135 80 0.14 3.07 9.42 0.28 67 0.21 0.63 40 144 139 104 7.33 0.0 0.6 10 11 7.38 20 8.18 143 5 50 2.73 16 3 1248 1824 182 808 16 16 7.28

3/21 Tuesday 40 116 118 100 7.27 0.0 0.6 12 12 7.28 18 8.13 143 5 15 2.92 7 3 775 1518 187 782 18 18 7.12

3/22 Wednesday 7.24 1598 136 131 80 41 106 102 104 7.30 0.0 0.6 13 12 7.26 16 6.60 700 5 49 2.81 16 3 1195 1435 202 1648 20 17 7.18

3/23 Thursday 41 72 66 207 7.17 0.0 0.6 13 13 6.96 14 7.22 212 6 59 2.70 17 3 1440 1334 202 866 20 18 7.03

3/24 Friday 7.22 1595 134 129 82 40 61 57 165 7.21 0.0 0.6 14 14 7.13 15 7.61 159 6 52 2.77 17 3 1237 1180 210 832 21 19 6.98

3/25 Saturday 39 58 44 155 6.67 1.3 0.6 25 23 7.06 23 7.60 161 13 61 2.79 31 5 1231 1111 315 852 30 27 6.76

3/26 Sunday 39 161 155 174 7.14 0.0 0.6 17 17 7.05 14 8.16 225 8 59 2.72 20 4 1321 2034 229 949 23 20 6.83

3/27 Monday 7.06 1593 133 129 83 0.14 1.25 3.82 0.42 65 1.64 5.02 40 146 143 173 7.04 0.0 0.6 21 21 7.11 15 8.18 272 5 53 2.78 21 5 1205 1939 275 1001 26 25 6.98

3/28 Tuesday 40 143 132 178 7.13 0.0 0.6 79 78 7.37 16 7.58 173 5 52 2.75 21 4 1136 1849 836 775 92 88 7.05

3/29 Wednesday 7.12 1620 134 130 83 40 141 140 140 7.16 0.0 0.6 13 13 7.33 16 7.95 167 4 27 2.83 14 4 1104 1840 201 826 20 18 7.02

3/30 Thursday 40 129 126 123 7.18 0.0 0.6 18 20 7.25 4 7.83 49 5 44 2.98 25 5 996 1668 260 730 24 21 6.95

3/31 Friday 6.98 1622 136 119 85 41 103 87 107 7.01 0.0 0.6 17 16 7.10 10 8.17 127 5 41 2.97 23 3 944 1424 241 719 23 19 6.96

4/1 Saturday 40 76 68 93 7.30 0.1 0.6 19 18 7.31 30 8.35 125 9 49 2.87 24 4 1125 1155 253 905 24 21 7.14

4/2 Sunday 40 70 53 127 7.92 0.0 0.6 16 13 7.28 30 9.62 244 6 54 2.78 21 3 1273 1186 216 1120 26 23 7.12

4/3 Monday 7.16 1588 134 122 83 0.15 0.04 0.11 0.30 68 1.01 3.11 39 77 67 115 7.10 1.5 0.6 37 28 7.33 28 7.64 167 13 54 2.86 40 6 1153 1162 435 818 46 40 6.95

4/4 Tuesday 40 134 141 103 7.56 0.0 0.6 28 27 6.57 45 9.34 145 5 65 2.71 33 4 1446 1567 368 954 34 29 6.58

4/5 Wednesday 7.04 1867 167 164 83 40 148 139 99 7.54 0.0 0.6 18 18 7.30 18 8.10 119 24 53 2.82 23 4 1219 1812 255 868 25 23 7.20

4/6 Thursday 48 170 168 122 6.95 3.2 0.6 26 21 7.42 32 7.39 284 16 48 2.93 43 5 985 1918 326 1026 47 42 6.89

4/7 Friday 6.87 1806 166 159 72 41 294 272 97 6.78 0.7 0.6 50 48 7.34 64 7.87 312 12 60 2.78 45 5 1257 2884 585 1344 48 43 6.93

4/8 Saturday 41 343 330 112 6.94 0.0 0.6 21 21 7.15 22 6.97 116 7 67 2.70 28 6 1485 3387 287 736 30 28 6.99

4/9 Sunday 41 248 164 97 9.95 0.0 0.6 20 13 7.09 13 6.65 113 3 60 2.74 26 4 1430 2685 279 691 26 16 7.03

4/10 Monday 7.04 2042 188 169 72 0.16 0.00 0.00 0.41 61 0.24 0.74 40 190 175 99 7.36 0.0 0.6 18 15 7.18 16 7.66 151 4 88 2.48 31 5 2175 2202 267 754 25 21 7.14

4/11 Tuesday 39 141 136 154 7.02 0.0 0.6 18 17 7.13 39 6.78 378 6 12 3.77 9 2 278 1864 270 1316 24 21 7.09

4/12 Wednesday 7.00 1814 162 140 74 40 122 87 149 6.58 0.0 0.6 17 14 7.15 83 5.19 116 3 13 3.83 8 2 256 1665 249 1200 24 15 7.12

4/13 Thursday 40 109 78 138 6.47 0.0 0.6 17 14 7.04 21 6.53 407 7 6 9.36 7 23 239 1502 245 1268 24 19 7.25

4/14 Friday 6.90 1675 146 132 75 40 81 63 231 5.86 0.0 0.6 19 15 6.74 17 6.55 263 6 21 7.91 8 17 341 1462 259 1032 25 16 7.26

4/15 Saturday 41 56 47 182 6.24 0.0 0.6 16 14 7.11 17 6.76 306 5 26 3.08 11 3 553 1126 237 1025 23 19 7.06

4/16 Sunday 40 44 30 171 6.56 0.8 0.6 20 12 7.30 28 6.57 150 10 30 4.27 20 9 420 954 276 840 24 14 7.18

4/17 Monday 7.18 1598 140 131 81 0.14 1.42 4.37 0.67 20 1.28 3.92 40 82 72 205 5.56 0.0 0.6 12 10 7.12 17 7.36 399 6 22 3.76 15 4 432 1328 183 1238 17 14 7.21

4/18 Tuesday 44 61 64 272 7.03 0.0 0.6 15 15 7.22 11 7.21 426 7 25 4.07 18 4 550 1297 239 1252 22 20 7.14

4/19 Wednesday 6.75 1615 141 131 83 41 36 35 233 6.94 0.0 0.6 16 15 7.20 9 6.60 253 8 28 3.75 22 4 698 1042 259 934 23 20 7.08

4/20 Thursday 41 21 19 198 6.89 0.0 0.6 17 16 7.21 10 6.77 237 5 29 4.33 23 4 738 849 264 895 24 21 7.03

4/21 Friday 6.82 1580 137 124 84 40 20 18 178 6.37 0.6 0.6 25 19 7.13 21 6.91 227 10 39 3.96 29 5 795 786 323 980 26 21 7.01

4/22 Saturday 39 87 75 202 5.21 0.4 0.6 21 15 7.35 21 7.23 315 7 57 3.02 38 5 1152 1384 292 1138 24 18 7.03

4/23 Sunday 41 199 181 187 5.42 0.0 0.6 18 16 7.15 10 7.59 238 3 32 4.08 25 3 721 2348 275 951 23 18 7.10

4/24 Monday 7.03 1565 133 130 86 0.15 1.41 4.31 0.49 45 2.70 8.29 40 212 210 179 6.26 0.0 0.6 15 13 7.04 9 7.46 246 3 32 3.61 24 3 757 2497 238 918 23 19 7.11

4/25 Tuesday 40 177 175 191 6.89 0.0 0.6 15 14 7.03 8 7.47 322 4 30 3.58 29 3 739 2152 227 1009 22 18 7.18

4/26 Wednesday 7.02 1582 137 121 88 40 117 109 219 6.95 0.1 0.6 16 14 7.07 5 7.42 285 3 23 5.06 35 3 649 1704 240 900 22 18 6.95

4/27 Thursday 40 95 93 184 6.65 0.7 0.6 25 22 6.91 23 7.15 205 8 41 3.34 65 5 923 1425 331 877 29 22 6.93

4/28 Friday 6.93 1570 135 112 89 40 154 140 162 5.71 0.1 0.6 21 19 6.88 109 5.02 218 4 41 3.16 45 4 986 1899 293 1547 28 23 6.92

4/29 Saturday 40 180 142 174 7.63 0.2 0.6 21 19 7.02 50 8.89 234 4 31 3.40 40 3 764 2245 318 1181 26 21 6.84

4/30 Sunday 39 204 169 176 6.82 0.2 0.6 20 17 6.93 22 7.48 212 4 74 2.55 14 4 1730 2249 717 950 28 24 6.93

5/1 Monday 6.87 1611 139 112 92 0.17 1.46 4.47 0.73 6 2.02 6.19 40 169 122 189 5.50 0.0 0.6 20 16 6.73 23 7.15 271 4 76 2.57 40 3 1854 2111 266 1147 28 20 6.24

5/2 Tuesday 40 150 133 246 7.18 0.0 0.6 16 13 7.01 13 7.40 357 3 63 2.63 33 3 1592 2110 231 1108 23 19 7.00

5/3 Wednesday 6.82 1633 140 122 93 40 108 95 191 7.03 0.0 0.6 17 15 7.10 17 7.47 183 3 60 2.68 28 4 1514 1634 238 949 23 20 6.90

5/4 Thursday 39 68 57 168 6.73 0.0 0.6 15 14 6.96 14 7.07 222 3 56 2.72 23 4 1385 1240 226 972 22 17 6.84

5/5 Friday 6.85 1628 138 120 94 39 51 44 209 4.68 0.5 0.6 27 24 6.92 16 10.16 290 7 32 3.53 17 3 527 1122 339 1176 33 28 7.02

5/6 Saturday 41 89 73 210 6.94 0.1 0.6 15 12 6.93 26 11.14 128 9 19 7.51 11 2 404 1390 219 1246 23 18 6.99

5/7 Sunday 40 108 95 152 8.07 0.0 0.6 13 11 7.05 10 11.02 141 2 10 6.98 8 1 223 1553 204 1062 20 16 7.08

5/8 Monday 6.88 1613 139 123 95 0.18 1.24 3.80 0.16 97 1.50 4.59 40 97 81 122 8.19 0.0 0.6 13 10 7.22 18 8.45 138 14 8 6.91 7 2 203 1356 199 807 19 16 7.13

5/9 Tuesday 44 157 163 75 7.58 2.5 0.6 133 137 6.17 19 9.13 90 28 19 5.16 27 4 278 1803 1289 882 1791 1764 7.24

5/10 Wednesday 6.65 1588 132 120 92 40 361 335 82 7.55 0.1 0.6 20 15 7.19 35 8.37 153 5 21 4.07 14 2 343 3595 265 956 43 38 7.39

5/11 Thursday 40 332 323 139 7.60 0.5 0.6 23 18 7.22 32 7.88 222 43 30 3.43 22 3 522 3521 311 1181 40 32 7.16

5/12 Friday 6.81 1841 161 138 89 40 243 208 90 7.02 2.1 0.6 25 17 7.05 37 7.84 202 12 45 3.01 30 5 1030 2518 327 942 32 30 7.41

5/13 Saturday 41 235 213 171 7.19 0.1 0.6 21 14 7.20 20 7.48 238 3 38 3.24 33 2 949 2641 324 1032 33 18 7.12

5/14 Sunday 40 187 164 169 7.15 0.0 0.6 19 17 7.07 14 7.93 216 5 27 3.69 29 4 783 2358 271 1014 28 22 7.11

5/15 Monday 6.80 1805 156 142 86 0.16 1.61 4.93 0.28 81 2.96 9.08 40 156 138 192 7.71 0.2 0.6 20 18 7.26 16 8.37 257 7 30 3.73 29 5 803 2128 271 1048 27 24 7.24

5/16 Tuesday 40 119 103 176 7.63 0.0 0.6 19 18 7.30 21 7.52 193 4 34 3.40 24 4 889 1806 274 1058 27 23 7.25

5/17 Wednesday 6.86 1812 158 138 86 42 105 81 171 7.36 0.0 0.6 20 18 7.23 23 7.37 213 3 40 3.07 21 4 1076 1693 274 1127 27 22 7.24

5/18 Thursday 42 95 81 175 7.35 0.0 0.6 22 19 7.11 14 9.08 265 3 26 4.46 16 3 692 1607 288 1114 29 25 7.02

5/19 Friday 7.03 1825 160 145 85 41 75 64 176 7.21 0.0 0.6 20 18 7.04 14 7.78 262 3 13 4.28 9 3 684 1436 272 1106 27 23 7.01

5/20 Saturday 40 65 52 170 6.68 1.2 0.6 24 17 6.91 15 6.75 217 5 47 3.04 34 4 1105 1286 308 963 26 20 6.99

5/21 Sunday 40 133 111 171 6.27 0.0 0.6 20 15 6.95 16 6.67 277 3 45 3.11 30 3 1037 1787 272 1080 25 19 7.06

5/22 Monday 6.97 1786 155 143 86 0.16 1.79 5.48 1.00 34 2.72 8.35 40 199 182 194 6.51 0.0 0.6 17 16 7.05 10 7.03 278 2 29 3.84 23 3 737 2455 246 1100 23 20 7.01

5/23 Tuesday 39 158 142 221 6.78 0.0 0.6 19 17 7.13 9 7.08 305 2 24 5.36 23 3 664 2176 263 1108 26 22 7.16

5/24 Wednesday 7.10 1758 153 117 87 40 103 75 206 6.72 0.0 0.6 19 16 7.10 7 7.66 338 2 21 5.88 24 3 622 1704 262 1162 26 21 7.04

5/25 Thursday 40 83 68 405 6.55 0.0 0.6 22 19 7.14 9 1.72 3973 7 18 5.72 37 4 629 1820 292 11270 28 24 7.10

5/26 Friday 6.73 1760 149 135 111 40 65 63 672 3.80 0.0 0.6 18 16 6.85 8 4.08 569 4 16 6.86 29 3 594 2080 245 1457 24 20 7.01

5/27 Saturday 39 49 46 511 3.32 0.0 0.6 16 13 6.93 7 7.01 281 3 16 6.87 30 2 669 1670 426 986 23 17 6.90

5/28 Sunday 39 48 30 432 3.17 0.0 0.6 16 12 6.85 139 2.32 403 3 16 6.62 31 2 1083 1417 380 3774 23 18 6.95

5/29 Monday 6.18 1740 146 122 114 0.25 0.32 0.99 0.99 0 1.12 3.45 41 53 20 332 3.14 0.0 0.6 18 13 7.03 10 6.99 232 3 23 5.63 36 2 627 1520 259 942 23 17 7.21

5/30 Tuesday 40 32 16 298 3.67 0.0 0.6 18 13 6.95 8 7.38 236 3 20 6.88 41 3 685 1190 261 990 24 18 7.35

5/31 Wednesday 6.59 1734 146 119 121 10 41 20 14 283 4.88 0.0 0.6 17 12 6.94 7 8.18 235 4 18 6.82 40 3 658 1021 246 1025 23 17 7.00

6/1 Thursday 40 13 11 275 6.67 0.0 0.6 15 11 7.04 7 8.08 228 4 19 6.88 39 3 667 953 229 955 22 16 7.14

6/2 Friday 6.73 1721 147 120 126 40 10 7 234 7.24 0.0 0.6 14 9 6.95 6 7.53 179 3 20 9.66 35 2 1012 880 205 889 20 15 7.17

6/3 Saturday 42 9 4 199 7.25 0.0 0.6 14 9 6.66 7 7.40 269 3 24 6.90 38 2 712 825 227 1041 20 14 7.02

6/4 Sunday 42 9 6 227 7.36 0.2 0.6 17 11 6.68 9 7.47 254 4 23 6.73 41 3 703 881 236 1005 23 17 6.79

6/5 Monday 6.68 1680 137 122 135 0.33 1.64 5.03 0.56 55 0.65 1.99 42 10 7 205 7.38 0.0 0.6 15 11 7.11 10 7.62 238 3 15 7.45 39 3 625 844 214 994 21 15 7.26

6/6 Tuesday 40 10 7 192 7.25 0.0 0.6 15 12 7.18 8 7.46 226 3 15 7.47 43 3 647 834 225 956 22 17 7.18

6/7 Wednesday 6.06 1674 135 116 139 42 10 8 205 7.27 0.1 0.6 18 12 6.95 10 7.40 414 6 17 7.30 43 4 643 844 251 1304 25 18 7.16

6/8 Thursday 40 18 6 259 7.49 0.0 0.6 17 12 7.09 54 7.36 304 4 17 7.37 42 3 661 990 254 1429 24 18 7.18

6/9 Friday 6.22 1655 132 114 141 41 23 5 202 7.60 0.1 0.6 17 12 7.15 9 8.48 162 3 15 7.47 44 3 679 961 260 927 24 19 7.20

6/10 Saturday 41 15 3 146 7.46 0.0 0.6 16 9 6.89 13 7.16 144 2 14 7.25 41 2 638 829 237 880 22 14 6.87

6/11 Sunday 43 26 12 190 6.35 0.6 0.6 25 14 6.92 26 8.57 350 5 30 4.98 67 3 796 921 326 1340 31 19 6.77

6/12 Monday 6.44 1624 126 116 142 0.35 1.31 4.02 0.68 36 0.22 0.66 38 42 30 197 6.70 0.0 0.6 16 12 7.02 17 7.07 158 3 27 4.46 36 3 779 1082 228 898 23 17 6.93

6/13 Tuesday 38 42 27 140 6.53 0.0 0.6 14 10 6.93 23 6.97 100 3 27 3.95 31 3 745 971 210 822 21 15 6.86

6/14 Wednesday 6.55 1590 125 111 145 42 120 103 148 6.38 2.0 0.6 28 16 7.03 23 7.04 223 7 61 2.77 102 4 1508 1558 354 989 28 17 6.96

6/15 Thursday 40 202 180 146 6.96 0.2 0.6 21 14 7.04 20 7.53 236 6 58 2.93 51 4 1335 2350 278 1058 33 25 6.84
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6/16 Friday 6.65 1695 139 123 139 40 175 155 157 7.52 0.0 0.6 19 14 6.97 18 7.27 156 5 51 3.03 39 5 1146 2230 284 956 28 22 7.00

6/17 Saturday 41 142 115 137 7.59 0.0 0.6 18 11 6.60 17 7.12 163 2 36 3.46 35 3 867 1982 306 1031 25 17 6.90

6/18 Sunday 41 121 105 130 7.37 0.7 0.6 23 14 6.87 14 7.17 168 4 51 2.96 64 4 1228 1826 347 976 26 18 7.00

6/19 Monday 6.52 1685 132 119 139 0.33 1.37 4.20 0.50 50 2.65 8.14 40 205 195 188 7.00 0.2 0.6 23 15 7.15 29 8.09 322 9 93 2.55 101 5 2179 2514 342 1325 28 20 7.04

6/20 Tuesday 0.00 0.00 40 191 182 197 7.18 0.0 0.6 188 90 5.21 15 7.25 195 4 59 2.84 52 5 1448 2490 1665 1011 62 43 6.38

6/21 Wednesday 6.60 1688 131 115 138 0.00 0.00 40 153 141 201 7.31 0.0 0.6 42 31 7.13 17 7.75 358 4 104 2.38 56 4 2772 2183 500 1314 33 30 7.45

6/22 Thursday 0.00 0.00 40 130 123 322 6.86 0.0 0.6 38 36 7.21 24 7.14 483 3 73 2.61 48 4 1945 2148 475 1523 39 38 7.46

6/23 Friday 6.68 1705 133 115 141 0.00 0.00 40 116 101 287 7.17 0.0 0.6 15 14 7.14 14 7.72 274 3 70 2.65 47 4 1873 1937 244 1067 20 18 7.60

6/24 Saturday 0.00 0.00 41 94 78 200 6.84 0.0 0.6 13 10 7.04 10 6.96 186 3 36 3.11 35 3 969 1376 294 869 18 14 7.69

6/25 Sunday 0.00 0.00 39 69 55 199 7.14 0.0 0.6 13 9 7.12 9 7.64 273 4 18 6.42 35 3 736 1224 338 1022 18 14 7.74

6/26 Monday 6.69 1690 130 119 143 0.29 1.32 4.04 0.46 34 1.27 3.91 46 54 49 184 6.72 1.0 0.6 19 14 7.31 8 9.06 312 3 22 5.45 33 4 602 1190 274 1109 21 18 7.76

6/27 Tuesday 0.00 0.00 41 136 125 180 7.02 0.2 0.6 15 14 7.59 17 7.48 212 6 47 3.15 47 5 1110 1868 259 1030 21 18 7.62

6/28 Wednesday 6.75 1672 127 122 142 0.00 0.00 40 201 195 143 7.61 1.0 0.6 17 14 7.47 16 7.57 190 3 47 3.04 78 4 934 2441 285 1024 22 18 7.48

6/29 Thursday 0.00 0.00 40 194 192 146 7.82 0.0 0.6 17 16 7.53 41 7.35 180 4 55 10.06 38 4 2156 2418 291 1262 23 22 7.50

6/30 Friday 6.64 1720 133 119 141 0.00 0.00 40 164 132 167 7.97 0.0 0.6 15 13 7.43 14 9.10 208 2 54 10.56 27 2 4628 2294 259 1250 22 18 7.76

7/1 Saturday 0.00 0.00 40 126 108 167 7.59 0.0 0.6 15 12 7.32 11 8.06 229 3 30 7.61 22 4 706 1948 241 1134 21 16 7.09

7/2 Sunday 0.00 0.00 41 100 75 167 7.23 0.0 0.6 16 11 7.12 10 7.02 170 3 25 9.42 24 4 938 1708 255 997 23 17 7.02

7/3 Monday 6.69 1730 137 120 144 0.26 1.38 4.23 0.81 34 2.21 6.77 41 86 72 149 7.09 0.0 0.6 17 13 7.25 13 7.30 171 2 26 9.75 22 3 1228 1521 258 1028 24 19 7.17

7/4 Tuesday 0.00 0.00 39 67 51 158 7.06 0.0 0.6 15 9 6.82 12 8.82 227 1 30 10.26 21 2 1871 1244 296 1100 22 14 6.90

7/5 Wednesday 6.77 1724 133 125 142 0.00 0.00 40 116 102 152 6.82 1.5 0.6 17 13 7.24 21 9.83 255 2 32 8.08 41 2 1086 1671 271 1358 25 18 7.14

7/6 Thursday 0.00 0.00 40 209 188 172 6.96 0.1 0.6 12 12 7.42 21 7.50 169 5 46 7.78 35 3 1020 2550 267 1031 22 16 7.08

7/7 Friday 6.74 1720 132 116 140 0.00 0.00 40 223 186 161 7.62 0.2 0.6 18 12 6.99 35 7.22 210 12 70 4.12 53 5 1114 2719 271 1245 25 16 6.98

7/8 Saturday 0.00 0.00 39 130 134 186 7.66 0.0 0.6 15 11 7.26 26 7.04 229 3 38 7.55 36 3 900 2357 257 1194 22 16 7.45

7/9 Sunday 0.00 0.00 40 126 132 195 8.21 0.3 0.6 16 13 6.96 30 8.50 254 6 58 6.40 174 4 1274 2251 268 1309 21 15 7.22

7/10 Monday 6.75 1780 136 130 140 0.23 5.24 16.07 0.56 101 3.83 11.76 39 231 209 155 8.16 0.2 0.6 15 11 7.11 26 7.37 188 7 84 6.67 57 4 1253 2796 225 1160 20 17 7.31

7/11 Tuesday 0.00 0.00 39 196 157 125 7.88 0.0 0.6 16 7 4.89 18 9.38 115 3 40 10.45 22 3 2870 2491 222 1112 20 17 7.56

7/12 Wednesday 6.64 1782 113 102 139 0.00 0.00 48 66 52 73 5.74 3.0 0.6 19 11 7.46 19 9.90 95 7 23 6.55 39 2 430 994 261 902 53 45 7.47

7/13 Thursday 0.00 0.00 41 215 136 75 8.49 3.0 0.6 37 22 7.32 30 10.98 170 8 34 3.66 42 2 494 2264 430 1160 2306 1660 8.11 S.S-GRAB

7/14 Friday 7.50 2240 69 179 34 0.00 0.00 41 119 281 36 8.22 0.0 0.6 20 16 6.97 16 10.64 149 3 17 4.80 13 2 242 3230 278 997 36 28 7.09

7/15 Saturday 0.00 0.00 39 323 278 109 8.29 0.0 0.6 20 14 6.88 28 8.38 115 17 11 6.56 10 2 200 3393 290 1022 27 19 6.97

7/16 Sunday 0.00 0.00 40 270 231 110 8.50 0.3 0.6 21 15 6.67 33 9.33 143 13 21 6.56 13 2 288 3039 288 1143 30 20 6.83

7/17 Monday 6.98 1890 153 151 112 0.16 6.08 18.64 0.40 141 4.11 12.61 40 229 222 124 8.35 0.3 0.6 29 22 5.96 31 7.82 185 10 29 3.39 22 3 490 2726 348 1145 321 355 7.99

7/18 Tuesday 0.00 0.00 40 189 167 122 8.03 0.0 0.6 20 19 7.22 30 8.51 135 6 144 2.15 21 3 3547 2388 285 1041 59 27 6.98

7/19 Wednesday 6.95 1820 143 143 104 0.00 0.00 41 143 133 110 7.92 0.0 0.6 17 16 7.28 13 8.62 189 5 20 9.93 7 2 758 2030 264 1148 49 22 7.21

7/20 Thursday 0.00 0.00 40 137 128 170 8.17 0.0 0.6 16 15 7.27 9 10.11 208 5 15 8.57 9 3 382 2017 253 1188 47 20 7.08

7/21 Friday 6.91 1804 141 140 108 0.00 0.00 41 129 120 123 8.05 0.0 0.6 15 14 7.33 9 8.15 120 5 10 8.12 6 2 275 1954 240 916 23 19 7.13

7/22 Saturday 0.00 0.00 40 93 95 113 7.49 0.0 0.6 16 13 7.05 11 7.45 171 5 5 7.60 5 1 174 1723 230 1022 21 16 6.84

7/23 Sunday 0.00 0.00 40 82 86 121 6.86 0.1 0.6 12 10 7.03 15 8.12 147 11 43 3.49 9 4 540 1587 268 943 24 19 6.24

7/24 Monday 6.90 1763 136 125 110 0.17 2.03 6.24 0.78 77 2.89 8.86 40 90 86 133 7.69 0.0 0.6 12 11 7.45 11 7.29 133 5 29 5.99 6 59 1270 1567 187 867 19 16 6.96

7/25 Tuesday 0.00 0.00 40 79 72 146 7.38 0.0 0.6 10 10 7.43 27 8.83 206 5 9 7.72 4 3 225 1445 170 1098 15 14 8.02

7/26 Wednesday 6.85 1764 134 126 110 0.00 0.00 40 72 58 125 7.22 0.0 0.6 10 10 7.61 11 7.26 120 5 23 4.17 7 3 330 1300 172 813 16 16 7.70

7/27 Thursday 0.00 0.00 40 57 53 101 7.43 0.0 0.6 10 9 7.72 19 9.41 106 12 53 3.24 9 4 765 1164 182 1178 16 15 7.78

7/28 Friday 6.84 1753 132 120 110 0.00 0.00 40 42 36 121 8.14 0.0 0.6 13 10 6.98 9 7.25 172 6 8 7.37 6 3 151 1148 180 1025 17 15 7.72

7/29 Saturday 0.00 0.00 40 30 16 107 8.27 0.0 0.6 11 9 7.76 16 6.70 119 3 14 6.21 7 2 200 1005 209 959 19 14 7.47

7/30 Sunday 0.00 0.00 38 24 10 121 6.99 0.0 0.6 11 9 7.73 10 6.61 193 3 2 7.59 7 1 110 929 176 1028 29 22 7.40

7/31 Monday 6.83 1745 129 128 110 0.21 1.96 6.02 0.46 58 1.34 4.12 42 20 13 119 7.19 1.0 0.6 17 9 5.06 10 7.02 148 6 6 7.08 10 2 140 830 218 888 19 18 7.78

8/1 Tuesday 0.00 0.00 39 75 64 126 6.92 0.2 0.6 12 12 7.92 32 7.14 202 10 8 7.12 12 3 143 1250 200 1102 20 17 7.63

8/2 Wednesday 6.77 1726 128 114 111 0.00 0.00 40 51 38 122 7.09 0.0 0.6 13 13 7.59 19 10.74 150 4 8 7.45 10 2 150 1028 216 1234 20 18 7.62

8/3 Thursday 0.00 0.00 38 32 16 113 8.10 0.0 0.6 16 15 7.70 12 9.82 138 3 7 7.52 8 2 131 915 238 1028 27 23 7.64

8/4 Friday 6.79 1710 126 119 111 0.00 0.00 40 22 9 143 7.44 0.0 0.6 12 12 7.71 11 8.22 271 5 11 6.04 7 2 155 906 193 1200 19 18 7.67

8/5 Saturday 8:53AM 28 7.65 6.79 1703 125 114 0.00 6:00AM 26 6.03 0.00 39 17 6 147 6.60 0.0 0.6 12 10 7.49 9 5.81 146 2 8 6.60 6 1 125 872 200 904 19 14 7.54

8/6 Sunday 9:57AM 29 8.27 6.77 1676 123 105 0.00 6:00AM 25 6.12 0.00 38 15 6 125 6.45 0.0 0.6 11 9 7.46 9 4.27 139 3 9 6.78 6 1 145 803 189 885 17 13 7.49

8/7 Monday 8:25AM 26 6.45 6.80 1683 124 115 113 0.21 1.75 5.37 7:00AM 27 7.69 1.02 22 1.22 3.74 43 14 7 115 6.48 0.0 0.6 10 8 6.87 19 5.16 142 4 7 7.01 5 1 130 763 162 973 15 12 7.44

8/8 Tuesday 8:45AM 26 6.13 6.84 1678 124 114 0.00 7:00AM 26 6.08 0.00 40 18 10 111 6.81 0.3 0.6 10 9 7.44 14 6.70 138 7 8 10.08 6 1 657 795 172 955 20 16 7.45

8/9 Wednesday 8:13AM 27 7.34 7.11 1584 120 114 128 0.00 7:00AM 24 7.86 0.00 40 102 102 80 7.26 2.6 0.6 19 17 7.54 13 7.41 142 42 23 7.07 16 3 304 1370 267 957 190 171 6.97

8/10 Thursday 8:15AM 28 5.82 7.17 1592 122 108 0.00 7:00AM 28 5.93 0.00 40 131 130 104 7.29 0.0 0.6 13 12 7.38 11 6.75 216 12 13 5.86 8 3 244 1730 210 992 32 30 7.30

8/11 Friday 8:25AM 27 5.49 6.93 1610 124 108 129 0.00 7:00AM 29 4.51 0.00 39 97 80 147 6.80 0.0 0.6 12 12 7.30 7 4.98 186 7 17 7.72 7 2 392 1516 225 895 39 36 7.05

8/12 Saturday 8:35AM 31 5.57 7.02 1598 118 90 0.00 6:00AM 28 4.73 60 2.26 6.92 41 101 86 182 7.70 0.0 0.6 14 11 7.07 7 9.23 244 15 17 8.49 11 3 607 1721 219 1135 39 31 6.92

8/13 Sunday 8:35AM 28 5.51 7.00 1597 118 87 0.00 6:00AM 25 4.95 0.00 40 139 131 151 7.98 0.0 0.6 15 12 7.13 6 9.29 155 25 11 7.31 17 3 635 2050 224 992 38 31 6.92

8/14 Monday 8:16AM 29 4.38 7.13 1596 121 107 137 0.14 1.52 4.67 7:00AM 29 4.74 0.50 54 3.52 10.80 40 175 165 141 7.22 0.0 0.6 11 10 7.50 10 7.85 210 6 15 7.22 18 5 584 2282 186 992 31 28 7.28

8/15 Tuesday 8:14AM 29 5.48 7.00 1584 118 96 0.00 7:00AM 26 5.03 0.00 40 194 164 137 6.71 0.3 0.6 11 9 7.21 15 7.51 187 4 44 3.21 39 4 1092 2372 195 967 22 17 7.07

8/16 Wednesday 8:11AM 29 5.44 6.89 1600 119 112 130 0.00 7:00AM 25 5.23 0.00 40 198 175 121 6.68 0.0 0.6 40 43 7.33 27 8.03 122 4 4 6.89 4 3 630 2318 491 945 63 65 7.14

8/17 Thursday 8:19AM 28 5.62 6.89 1598 119 117 0.00 7:00AM 20 5.08 0.00 40 207 176 97 6.72 0.0 0.6 11 10 7.25 11 7.96 92 3 18 7.18 19 3 653 2334 197 701 21 16 7.10

8/18 Friday 8:12AM 29 5.45 6.90 1608 119 108 131 0.00 7:00AM 25 4.96 0.00 39 184 150 81 6.77 0.0 0.6 12 8 6.58 9 7.65 136 3 15 7.34 26 3 775 2107 170 862 20 16 7.11

8/19 Saturday 9:40AM 30 8.48 7.93 1608 116 68 0.00 7:00AM 28 4.47 0.00 40 107 73 91 7.31 0.0 0.6 7 5 8.08 7 8.37 90 25 13 7.60 25 2 617 1510 174 813 18 11 6.81

8/20 Sunday 10:40AM 33 8.89 7.24 1594 115 94 0.00 7:00AM 30 4.22 0.00 41 48 61 71 7.72 0.0 0.6 11 7 7.16 2 7.77 85 96 11 7.11 40 2 788 1162 177 1307 18 12 6.84

8/21 Monday 8:20AM 30 5.91 6.96 1605 117 114 130 0.17 0.06 0.17 7:00AM 27 4.58 0.32 161 0.22 0.69 40 26 59 60 7.89 0.0 0.6 8 7 7.50 1 8.07 66 100 11 7.51 29 3 618 978 146 1178 16 12 7.08

8/22 Tuesday 8:16AM 30 6.01 6.99 1600 117 116 0.00 7:00AM 28 5.10 0.00 40 16 57 62 7.95 0.0 0.6 8 7 7.39 1 8.26 116 68 11 7.39 36 3 677 860 138 1083 15 11 7.26

8/23 Wednesday 8:29AM 29 5.93 6.92 1612 117 100 130 0.00 7:00AM 29 3.67 0.00 40 11 25 71 7.63 0.0 0.6 8 6 7.35 5 7.91 105 5 11 7.00 43 2 746 762 159 838 15 12 7.04

8/24 Thursday 8:18AM 28 5.05 7.03 1608 118 115 0.00 7:00AM 28 5.90 0.00 41 11 16 74 7.51 0.0 0.6 7 7 7.57 6 7.92 95 31 10 7.26 42 2 700 698 139 957 15 12 7.26

8/25 Friday 8:18AM 30 5.03 7.02 1610 126 117 140 0.00 7:00AM 30 3.63 0.00 40 9 20 207 8.65 0.0 0.6 7 6 7.50 4 8.70 248 27 14 7.20 15 2 378 950 153 1121 15 11 7.38

8/26 Saturday 8:22AM 30 4.12 6.88 1556 115 97 0.00 6:30AM 26 4.31 0.00 42 19 11 149 7.40 0.0 0.6 7 5 7.32 21 7.09 179 4 9 6.67 14 1 324 858 141 990 15 10 6.98

8/27 Sunday 8:17AM 29 4.79 7.00 1622 132 107 0.00 6:00AM 28 4.40 0.00 39 14 5 141 7.01 0.0 0.6 7 5 7.11 5 7.25 169 2 5 6.94 12 1 306 794 138 891 15 10 6.99

8/28 Monday 8:06AM 30 5.43 6.91 1555 113 102 135 0.20 1.36 4.18 7:00AM 26 4.50 0.55 75 1.21 3.71 43 13 9 125 7.41 0.0 0.6 9 7 7.13 7 7.78 187 15 14 5.78 26 3 604 785 152 1001 17 14 7.15

8/29 Tuesday 8:24AM 28 5.56 7.12 1535 102 96 0.00 7:00AM 28 4.12 0.00 42 11 8 141 7.42 0.0 0.6 8 5 7.19 1 7.62 222 4 18 5.39 24 3 596 774 135 934 15 12 7.06

8/30 Wednesday 7:55AM 27 7.95 6.92 1505 99 98 133 0.00 7:00AM 26 4.94 0.00 43 11 7 146 7.18 0.0 0.6 7 5 7.14 4 7.28 210 4 19 4.66 31 3 586 749 129 892 14 11 6.95

8/31 Thursday 8:07AM 27 7.71 6.97 1510 102 102 0.00 7:00AM 26 4.54 0.00 41 10 5 150 7.19 0.0 0.6 5 6 7.30 8 7.43 229 4 38 3.78 40 3 830 731 126 975 13 11 6.90

9/1 Friday 8:28AM 28 8.15 7.13 1522 109 99 136 0.00 7:00AM 23 5.70 0.00 39 10 7 173 7.52 0.0 0.6 5 4 7.48 7 7.97 322 15 11 7.15 40 2 613 765 112 1099 11 9 7.13

9/2 Saturday 10:05AM 28 8.59 7.03 1521 108 85 0.00 5:45AM 25 4.12 0.00 39 9 4 185 7.22 0.0 0.6 4 3 7.19 3 7.34 382 3 8 7.15 43 1 567 773 100 1166 11 7 6.78

9/3 Sunday 10:11AM 28 9.01 6.82 1504 104 88 0.00 5:45AM 26 4.15 0.00 43 7 3 210 7.24 0.0 0.6 4 3 7.10 1 7.39 249 3 6 7.37 50 2 591 784 99 832 11 7 6.79

9/4 Monday 10:27AM 29 10.31 6.79 1494 103 87 134 0.23 0.14 0.42 6:30AM 26 3.86 0.34 50 0.63 1.93 39 6 3 184 7.35 0.0 0.6 5 3 7.09 1 7.46 246 4 7 7.36 51 2 591 724 104 919 12 7 6.83

9/5 Tuesday 8:50am 29 5.28 6.72 1483 100 80 0.00 8:47am 26 5.31 0.00 43 16 8 156 7.29 0.9 0.6 13 8 7.21 6 8.14 219 5 17 5.37 77 2 652 705 184 948 6 12 6.78

9/6 Wednesday 8:38AM 29 7.56 6.80 1464 102 81 136 0.00 6:30AM 27 4.76 0.00 43 18 9 140 6.85 0.0 0.6 6 4 7.06 8 7.46 163 5 15 7.02 41 2 600 674 119 836 5 9 6.86

9/7 Thursday 9:03AM 29 8.34 6.87 1444 91 81 0.00 5:30AM 28 4.97 0.00 42 13 7 121 6.99 0.0 0.6 5 3 7.06 5 7.39 166 4 14 6.97 39 3 629 694 125 933 13 8 6.75

9/8 Friday 8:30AM 27 6.22 6.93 1450 87 80 121 0.00 5:30AM 28 4.59 0.00 40 8 6 111 7.47 0.0 0.6 6 4 7.33 4 7.70 158 6 13 6.67 37 2 647 748 147 901 14 10 6.10

9/9 Saturday 8:00AM 25 4.87 7.12 1429 88 76 0.00 8:00AM 21 5.39 0.00 40 27 18 95 7.04 2.0 0.6 19 9 7.32 11 7.20 100 6 42 3.25 102 4 1002 761 245 793 28 19 6.75

9/10 Sunday 8:00AM 26 6.14 6.99 1404 86 69 0.00 8:00AM 20 5.12 0.00 40 24 12 84 7.29 0.0 0.6 10 2 7.01 5 7.52 107 5 20 6.81 28 2 564 754 138 837 17 11 6.86

9/11 Monday 8:17AM 27 7.23 7.07 1404 87 82 122 0.17 1.25 3.82 7:00AM 20 5.23 0.59 65 1.26 3.87 40 20 11 85 7.38 0.0 0.6 7 4 7.13 8 7.21 123 7 16 7.14 27 3 585 770 133 910 134 132 6.75

9/12 Tuesday 8:25AM 26 6.38 7.13 1385 84 82 0.00 7:00AM 23 4.67 0.00 43 22 19 116 7.78 0.0 0.6 11 10 7.48 4 7.88 170 8 18 7.26 30 3 623 991 199 987 40 39 6.90

9/13 Wednesday 8:07AM 26 6.05 6.97 1393 85 85 120 0.00 7:00AM 24 5.37 0.00 40 18 14 106 7.25 0.4 0.6 14 11 7.13 22 7.09 141 14 20 6.82 29 3 648 878 213 1065 59 57 6.45

9/14 Thursday 8:14AM 25 5.15 7.05 1382 83 79 0.00 7:00AM 24 5.31 0.00 40 27 19 101 7.38 0.2 0.6 17 11 7.23 21 7.21 129 12 35 3.82 36 3 835 924 251 1010 49 47 6.50

9/15 Friday 8:07AM 25 4.96 6.87 1380 82 75 118 0.00 7:00AM 24 5.54 0.00 43 22 14 88 7.39 0.0 0.6 15 11 7.02 293 2.11 126 6 23 5.61 36 2 810 832 237 5240 28 24 6.55

9/16 Saturday 10:19AM 30 8.09 6.90 1365 80 73 0.00 7:00AM 20 5.34 0.00 38 54 8 125 6.81 0.0 0.6 15 13 7.25 59 7.39 362 4 21 5.60 29 2 717 1059 238 1714 23 18 6.74

9/17 Sunday 10:45AM 30 7.96 6.96 1384 82 74 0.00 7:00AM 22 7.56 0.00 39 41 4 152 6.69 0.0 0.6 17 16 7.17 12 6.87 134 2 21 5.89 25 2 691 1056 355 860 25 21 6.41

9/18 Monday 8:15AM 25 6.91 6.88 1361 81 75 118 0.20 0.13 0.39 7:00AM 20 5.46 0.80 46 1.51 4.64 41 28 5 119 7.14 0.0 0.6 19 17 7.28 16 7.25 118 3 21 6.56 22 2 685 920 261 975 25 21 6.76

9/19 Tuesday 8:15AM 25 6.93 6.92 1368 87 79 0.00 7:00AM 20 5.19 0.00 40 24 4 116 7.18 0.0 0.6 19 18 7.37 12 7.34 146 3 22 6.63 26 3 697 868 271 958 26 21 6.88

9/20 Wednesday 8:11AM 25 6.92 6.78 1353 88 75 133 0.00 7:00AM 22 5.37 0.00 43 22 4 107 7.29 0.0 0.6 22 20 7.26 75 7.33 134 4 23 6.78 25 3 710 835 292 1403 26 22 7.09

9/21 Thursday 8:08AM 25 5.81 6.98 1345 89 75 0.00 7:00AM 22 4.86 0.00 39 35 6 118 7.35 0.1 0.6 20 17 7.28 39 7.59 217 3 25 6.48 22 3 661 930 272 1234 27 23 7.04

9/22 Friday 8:18AM 26 7.37 6.74 1340 86 76 132 0.00 7:00AM 24 5.46 0.00 41 29 17 158 7.49 0.0 0.6 13 11 7.26 15 7.58 273 3 28 6.30 24 4 665 990 200 1153 20 16 7.02

9/23 Saturday 8:14AM 25 5.04 6.93 1327 84 66 0.00 6:00AM 23 4.76 0.00 42 23 3 166 7.31 0.0 0.6 19 15 7.07 15 7.14 202 4 30 6.69 27 3 669 928 280 983 24 18 6.80

9/24 Sunday 7:30AM 25 7.12 6.80 1329 85 68 0.00 6:00AM 25 5.12 0.00 40 25 3 133 7.21 0.0 0.6 26 23 7.06 42 7.06 140 2 32 6.85 28 2 706 869 361 1106 30 25 6.74

9/25 Monday 8:19AM 25 7.10 6.73 1342 84 69 132 0.19 1.30 4.00 7:00AM 24 5.08 0.74 61 1.27 3.91 45 34 14 142 7.18 1.7 0.6 31 24 7.29 31 9.14 253 11 49 3.52 12 5 810 895 364 1165 46 36 6.92

9/26 Tuesday 8:49AM 25 6.87 6.70 1332 81 68 0.00 7:00AM 24 7.04 0.00 39 34 12 115 6.79 0.2 0.6 11 10 7.63 24 7.23 190 6 58 3.36 50 4 1014 765 185 1042 37 27 6.90

9/27 Wednesday 8:16am 25 7.96 6.72 1308 81 65 130 0.00 7:00AM 24 7.16 0.00 40 27 10 129 7.26 0.0 0.6 26 22 7.32 14 7.13 204 5 47 4.39 27 4 830 809 330 975 32 25 7.01

9/28 Thursday 8:28AM 25 6.48 6.71 1308 81 68 0.00 7:00AM 25 5.43 0.00 40 25 9 158 7.25 0.0 0.6 21 19 7.24 287 4.04 246 4 43 3.88 22 4 770 858 281 3124 27 22 6.98

9/29 Friday 8:23AM 25 5.09 6.97 1300 80 58 129 0.00 7:00AM 24 5.18 0.00 40 70 8 149 7.02 0.0 0.6 20 16 7.19 46 6.94 216 4 47 6.12 23 3 822 1182 287 1241 26 19 6.91

9/30 Saturday 10:23AM 29 6.79 6.73 1294 79 63 0.00 7:00AM 24 5.56 0.00 39 52 3 153 7.01 0.0 0.6 25 22 7.08 27 7.04 193 2 65 6.11 40 3 1134 1049 355 1127 27 22 6.50

10/1 Sunday 10:11AM 27 6.05 6.99 1270 80 78 0.00 6:00AM 27 5.24 0.00 40 35 1 144 6.22 0.0 0.6 10 7 7.09 11 6.94 185 3 48 7.21 30 2 897 929 184 982 16 11 6.84

10/2 Monday 8:32AM 26 5.28 6.73 1270 77 65 135 0.21 1.28 3.94 7:00AM 27 5.36 0.77 44 1.70 5.23 40 28 3 140 7.08 0.0 0.6 8 5 7.21 19 7.23 221 3 59 7.43 35 2 975 890 155 1116 15 10 6.97

10/3 Tuesday 8:18AM 26 4.31 6.96 1263 76 65 0.00 7:00AM 27 5.52 0.00 39 21 14 164 7.12 0.0 0.6 7 5 7.05 8 7.30 367 4 26 7.41 19 2 478 904 148 1157 13 10 7.03

10/4 Wednesday 8:32AM 25 4.95 6.75 1250 76 66 134 0.00 7:00AM 26 4.62 0.00 39 15 12 186 7.15 0.0 0.6 7 5 7.10 7 6.98 174 4 17 7.45 15 2 346 856 140 795 13 9 7.09

10/5 Thursday 8:25AM 25 2.30 6.70 1237 75 63 0.00 7:00AM 24 5.74 0.00 43 18 6 154 7.77 0.5 0.6 12 7 7.16 74 6.93 150 22 17 6.84 17 2 280 805 196 1258 25 19 6.95

10/6 Friday 8:15AM 24 1.49 6.56 1238 75 60 132 0.00 7:00AM 21 4.88 0.00 39 34 12 124 6.87 0.2 0.6 9 7 6.46 28 6.22 130 10 27 3.68 33 2 418 843 178 914 27 20 6.75

10/7 Saturday 8:21AM 26 4.46 6.58 1220 74 56 0.00 8:00AM 17 5.15 0.00 42 26 8 112 6.58 0.0 0.6 6 4 6.98 8 6.36 140 3 10 5.74 11 1 169 779 145 803 18 12 6.61

10/8 Sunday 8:26AM 24 5.18 6.31 1218 74 54 0.00 8:00AM 17 6.09 0.00 42 32 4 107 6.56 0.0 0.6 6 4 6.89 61 6.45 132 2 13 4.46 38 2 246 823 141 1160 7 11 6.61

10/9 Monday 8:13AM 20 6.22 6.61 1214 75 60 133 0.25 1.21 3.70 7:00AM 14 5.11 0.78 54 1.45 4.44 41 25 4 101 6.68 0.0 0.6 8 6 7.07 8 7.15 149 2 16 4.75 24 3 295 754 160 814 15 10 6.73

10/10 Tuesday 8:32AM 22 6.41 6.62 1204 74 58 0.00 7:00AM 18 6.93 0.00 42 18 5 103 7.04 0.0 0.6 23 20 7.15 9 7.17 155 3 35 5.10 45 6 731 740 312 925 29 23 6.72

10/11 Wednesday 8:14AM 23 6.27 6.46 1229 74 49 119 0.00 7:00AM 22 4.86 0.00 43 14 4 184 7.09 0.0 0.6 10 7 7.17 14 7.27 146 3 34 6.68 31 3 794 935 195 985 20 13 6.70

10/12 Thursday 8:07AM 22 4.89 6.50 1202 74 59 0.00 7:00AM 20 5.21 0.00 42 14 5 158 7.02 0.0 0.6 11 10 7.28 11 7.40 81 3 33 7.28 25 3 788 883 212 769 23 18 6.91

10/13 Friday 8:08AM 22 4.98 6.45 1195 74 58 134 0.00 7:00AM 20 5.33 0.00 39 15 5 127 7.21 0.0 0.6 17 14 7.20 12 7.35 100 3 35 6.97 31 3 810 785 274 790 25 19 6.83

10/14 Saturday 0.00 0.00

10/15 Sunday 0.00 0.00

10/16 Monday 0.00 0.00

10/17 Tuesday 0.00 0.00

10/18 Wednesday 0.00 0.00

10/19 Thursday 0.00 0.00

10/20 Friday 0.00 0.00

10/21 Saturday 0.00 0.00

10/22 Sunday 0.00 0.00

10/23 Monday 0.00 0.00

10/24 Tuesday 0.00 0.00

10/25 Wednesday 0.00 0.00

10/26 Thursday 0.00 0.00

10/27 Friday 0.00 0.00

10/28 Saturday 0.00 0.00

10/29 Sunday 0.00 0.00

10/30 Monday 0.00 0.00

10/31 Tuesday 0.00 0.00

11/1 Wednesday 0.00 0.00

11/2 Thursday 0.00 0.00

11/3 Friday 0.00 0.00

11/4 Saturday 0.00 0.00

11/5 Sunday 0.00 0.00

11/6 Monday 0.00 0.00

11/7 Tuesday 0.00 0.00

11/8 Wednesday 0.00 0.00

11/9 Thursday 0.00 0.00

11/10 Friday 0.00 0.00

11/11 Saturday 0.00 0.00

11/12 Sunday 0.00 0.00

11/13 Monday 0.00 0.00

11/14 Tuesday 0.00 0.00

11/15 Wednesday 0.00 0.00

11/16 Thursday 0.00 0.00

11/17 Friday 0.00 0.00

11/18 Saturday 0.00 0.00

11/19 Sunday 0.00 0.00

11/20 Monday 0.00 0.00

11/21 Tuesday 0.00 0.00

11/22 Wednesday 0.00 0.00

11/23 Thursday 0.00 0.00

11/24 Friday 0.00 0.00

11/25 Saturday 0.00 0.00

11/26 Sunday 0.00 0.00

11/27 Monday 0.00 0.00

11/28 Tuesday 0.00 0.00

11/29 Wednesday 0.00 0.00

11/30 Thursday 0.00 0.00

12/1 Friday 0.00 0.00

12/2 Saturday 0.00 0.00

12/3 Sunday 0.00 0.00

12/4 Monday 0.00 0.00

12/5 Tuesday 0.00 0.00

12/6 Wednesday 0.00 0.00

12/7 Thursday 0.00

12/8 Friday 0.00

12/9 Saturday 0.00



12/10 Sunday 0.00

12/11 Monday 0.00 0.00

12/12 Tuesday 0.00 0.00

12/13 Wednesday 0.00 0.00

12/14 Thursday 0.00 0.00

12/15 Friday 0.00 0.00

12/16 Saturday 0.00 0.00

12/17 Sunday 0.00 0.00

12/18 Monday 0.00 0.00

12/19 Tuesday 0.00 0.00

12/20 Wednesday 0.00 0.00

12/21 Thursday 0.00 0.00

12/22 Friday 0.00 0.00

12/23 Saturday 0.00 0.00

12/24 Sunday 0.00 0.00

12/25 Monday 0.00 0.00

12/26 Tuesday 0.00 0.00

12/27 Wednesday 0.00 0.00

12/28 Thursday 0.00 0.00

12/29 Friday 0.00 0.00

12/30 Saturday 0.00 0.00
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