QUESTIONS FROM ROCKLEDGE FOR JUNE 18th MEETINGS
1.
What has been the sequence of events that has brought us to this point for the Rockledge ASR and the dates?

The following is an outline of events leading up to the pursuit of ASR taken from the various reports that have been prepared.

A. RECLAIMED WATER SUPPLEMENTAL STORAGE  PRELIMINARY ENGINEERING REPORT:  INVESTIGATING THE NEED FOR AN ADDITIONAL RECLAIMED WATER GROUND STORAGE TANK Project No. 08802-033-01  September 2003
Recommendations
· The addition of a new 6-MG storage tank would be adequate to meet the reclaimed water demands in an “average” year under current conditions (Phases I-VI). 

· A 6-MG tank alone is not sufficient to meet the reclaimed water demand in an “average” year under future conditions (Phases I-VII), nor can it satisfy the current or future demands in a “dry” year.

· With just the use of tank storage, an additional 17-MG tank would be required to assure that there are no days of reclaimed water shortage during a “dry” year once Phase VII of the reclaimed water system is constructed.

B. Reclaimed Water Aquifer Storage Recovery  Phase One Feasibility Assessment Report  Project No. 08802-034-01  May 2005
Recommendations
· Construction of a reclaimed water ASR well is feasible and cost-effective when compared to other water storage and peak water supply alternatives.  

· After consideration of several options, it is recommended that the ASR facilities be located at the WWTF rather than at an offsite location.

· Continue monthly sampling of the reclaimed water supply until six samples have been collected and analyzed for Minimum Criteria.  Furnish this data to DEP to support permitting.

· Conduct a Pre-Application meeting with DEP Central District Staff to discuss the proposed project. 

· Conduct discussions with the SJRWMD to determine whether funding assistance might be available to offset a portion of the reclaimed ASR program cost.  

· Authorize preparation of engineering plans and specifications for proposed facilities, Submit a UIC permit application to DEP for construction of ASR facilities

· Consider passing a local ordinance prohibiting construction or operation of potable water supply wells within 1 mile of the ASR well site, in order to comply with regulatory criteria established by DEP.

· Consider whether changes in the reclaimed water rate structure and metering of reclaimed water flows to each customer might be appropriate to pay for the City’s growing investment in reuse and ASR facilities.  

· Construct a second ASR well at this time, to achieve the economies of scale associated with drilling several wells under a single drilling contract.  

C. REUSE SYSTEM MASTER PLAN UPDATE Project No. 08802-036-01  July 2004


Stormwater Augmentation

The typical methods of using stormwater to supplement reclaimed water supplies are:

· Introduce the stormwater into the sanitary sewer system for treatment at the WWTF. 

· Provide remote filtration and disinfection near the stormwater source and inject treated stormwater directly into the reuse distribution system.
The treatment of stormwater by the WWTF poses several risks including:

· Dilution/weakening of the wastewater influent which can disrupt the biological treatment process.  At best, this creates operational headaches for the WWTF staff.  At worst, this can lead to the diluted wastewater being only partially treated resulting in violations of the WWTF permit conditions.

· Wash out of solids during high storm flow events.  Once again, this can lead to violations of the WWTF permit conditions.

· Increased grit loading to the WWTF, resulting in higher maintenance costs and excessive wear and tear on plant equipment.

· The use of filters to treat stormwater at the source can be effective, but may pose significant operational challenges as the filters can become easily clogged with algae and require frequent maintenance.  
Uncertainty about stormwater sources is the water level in the ponds during drought conditions.  Low water levels significantly reduce the availability of stormwater for reuse by:

· Limiting the available volume

· Restricting the flow rate of stormwater pumping

· Increasing the treatment requirements as the water quality will degrade as the pond levels drop.
Watson Pit

Stormwater pond which could potentially be used by the City of Rockledge.  It is located approximately 1,500 feet from the closest reuse system transmission main.  This pond is roughly 55 acres in size and assuming a 4 foot usable depth the volume equals approximately 71,000,000 gallons.

· At first glance, stormwater reuse may appear to be an attractive, quick and easy short-term solution.  The long-term costs, challenges and unreliability of stormwater quality, however, lead us to recommend that the City pursue other supply augmentation options first.  

· Should the City decide to pursue stormwater reuse, in lieu of using these sources for direct injection into the reuse system, a more prudent option is to construct shallow wells adjacent to stormwater ponds.  
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Groundwater Augmentation
· Rule 62-10.472 F.A.C. “Supplemental Water Supplies” allows reclaimed water supply to be supplemented with surface waters, groundwater, treated stormwater, and drinking water.  

· SJRWMD’s rules for using groundwater to supplement a reclaimed water supplies are covered under Rule 40C-2.041, F.A.C.. A well with a withdrawal of less than 100,000 gpd on an annual average basis and a flow rate of less than 700 gpm is exempt from a CUP.  Also, the well cannot be more than 4-inches in diameter and the collective amount of all groundwater wells used for reclaimed water augmentation cannot exceed 1,000,000 gpd on an annual average basis.  

· Data from the City of Cocoa wells and from Jones Edmunds geologists indicates that a typical 4-inch diameter shallow well constructed in the Rockledge area would typically yield between 50-70 gpm.  This equates to 72,000 to 100,800 gpd per well.  
Groundwater wells can be used in several ways to augment a reuse system

· Directly inject the groundwater into the reuse distribution system.

· Pump the groundwater into a sanitary sewer system and treat the groundwater along with sanitary sewage at the WWTF.

· Pump the groundwater into existing ground storage tanks to provide additional storage.  These wells are usually adjacent to the ground storage tanks.

· It is our opinion that the best use of shallow groundwater wells would be to supplement a ground storage tank located at a remote location in the distribution system. 
Stormwater Ponds - A practice which appears to be gaining popularity, and is not opposed by FDEP, is to construct groundwater wells around the perimeter of a stormwater pond.  The wells pump indirectly from the pond by using bank filtration and thereby circumvent the more stringent treatment requirements for filtering stormwater.  The groundwater must still meet all of the other FDEP groundwater requirements, but not the stormwater requirements.  This option could avoid either having to construct expensive filters at a remote stormwater pond site or the need to treat stormwater in the WWTF.  This is an option which we believe the City should give serious consideration

Conservation

· Most critical component in solving both the short-term needs and the long-term expansion of the City’s reuse system.  All of our recommendations for physical improvements to the reuse system are based on the inherent need for and implementation of conservation measures.

· Rockledge currently has approximately 12,000 wastewater connections then the City should be able to adequately supply 2,400 residential reuse customers during peak demand periods.  However, the field data collected by City staff during the course of this study indicates that the City’s residential reuse customers were using more than twice the recommended irrigation volumes during the 2004 dry season.  As such, the dry season supply capability of the existing WWTF is effectively reduced to less than 1,200 reuse connections during peak demand periods.  This is essentially the number of residential reuse connections that currently exist in the City’s reuse system.

· Conservation measures must become the most critical component of maximizing the efficiency of the City’s reuse system.  Physical modifications to the reuse system without conservation methods will not be sufficient to address the demand stresses on the system now or in the future.  
Recommended conservation measures include:

· Managing demand through watering restrictions

· Reducing peak demand through metering residential customers and billing for reclaimed water usage

· Reducing total demand by educating the public about the need for reclaimed water conservation

· Watering restrictions

· Limit watering to two days per week per user during extended dry periods

· Permanently adopt SJRWMD water irrigation restrictions of no watering between the hours of 10:00 a.m. and 4:00 p.m. and apply this to the entire reuse water system.  

· Enforce the watering restrictions by implementing penalties for violations

· Reducing total demand by educating the public about the need for reclaimed water conservation

Metering

· The impact of metering is demonstrated in a recent report issued by the City of Largo.  That report suggests that metering individual residences and billing for usage can significantly reduce reclaimed consumption, perhaps by as much as 50%.  Such a decrease in Rockledge would enable the City to serve approximately 1,200 additional customers with the existing reuse system.  Metering also provides an effective means of leveling peak day demands.  

· The creation and adoption of a reclaimed water rate structure by the City is an integral aspect of metering the reuse system and we recommend it.  City has adopted rate schedule but until meters are installed it will have no impact on demand.
Public Education
· Educating reclaimed water users is another important element of conservation.  It is essential that all reuse system users understand that reclaimed water is a limited resource and must be used in an environmentally responsible manner.  Educational information can be distributed to users through the City’s website, e-mails, by enclosing information with users’ utility bills and through educational workshops.  

ASR Timeline 
The following is a summary of the key steps on the current ASR project and their schedule 

	Task
	Start 
	Finish

	FDEP Permit Application
	5/1/2005
	8/1/2005

	FDEP Review
	8/1/2005
	9/30/2005

	Response to FDEP RAI # 1
	9/30/2005
	5/26/2006

	FDEP Review
	5/26/2006
	7/13/2006

	Response to FDEP RAI # 2
	7/13/2006
	9/29/2006

	FDEP Review
	9/29/2006
	10/26/2006

	Response to FDEP RAI # 3
	10/26/2006
	12/19/2006

	FDEP Review
	12/19/2006
	1/18/2007

	Response to FDEP RAI # 4
	1/18/2007
	1/22/2007

	FDEP Review
	1/22/2007
	2/7/2007

	Notification of Application Complete
	2/7/2007
	2/7/2007

	FDEP Prepares Draft Permit
	2/7/2007
	7/10/2007

	Meet with FDEP
	8/1/2007
	8/1/2007

	FDEP Prepares Notice of Intent to Issue Permit
	8/1/2007
	10/23/2007

	Citizen Petitions
	12/13/2007
	1/15/2008

	Final Permit Issued
	1/16/2008
	1/16/2008

	Well Construction
	3/1/2008
	11/14/2008

	Above-grade facility construction
	3/1/2008
	6/30/2009


2.    
What have been the costs of the Rockledge ASR and who has provided funds and in what amounts?

	ASR WELL COSTS


	SJRWMD Grant Funds
	
	
	

	Florida Forever Program (max. of $570,479 up
	
	 $       ( 441,947) 

	to 20% of construction costs)
	
	
	

	WPSP Program (max. of $670,000 up  to 20%
	
	 $        (441,947) 

	of construction costs)
	
	
	

	TOTAL GRANT FUNDING RECEIVED
	
	
	 $        (883,894) 

	
	
	
	

	Construction Cost
	
	
	

	Interstate Engineering Bid Price =
	
	
	$2,209,734.79 

	(Includes ASR Well, Aboveground Facilities,
	
	(thru C.O. #2)

	UV Disinfection and SCADA System)
	
	
	

	
	
	
	

	Jones Edmunds Engineering Costs *
	
	
	

	ASR Feasibility Study
	
	
	 $        145,000 

	SCADA System
	
	
	 $          61,800 

	ASR Well Permitting & Construction Services
	
	 $        685,727 

	Subtotal
	
	
	 $        892,527 

	
	
	
	

	Estimated Additional Engineering Costs *
	
	
	

	Construction services, well survey, public responses,
	 $        350,000 

	expert assistance, & May4th meeting preparation
	
	

	Cycle Testing Costs = 
	
	
	 $        575,000 

	Operation Permit Application =
	
	
	 $          70,000 

	Subtotal
	
	
	 $        995,000 

	
	
	
	

	Total Estimated Project Cost for City
	
	
	 $     3,213,368 

	
	
	
	

	* Costs assume the City does not have to defend the project in one or more

	Administrative Hearings
	
	
	


3.    
What is the current status of the ASR (project completion as of June 2009)?


The last major item of construction is the start-up of the ASR well pump that occurred on June 9th.  Following that, we will do a final walk-through and develop a project deficiency list for the contractor to address prior to final payment.  We anticipate receiving the contractor’s final pay request no sooner than mid-July.

4.
What are the tasks that need to be performed to make the project operational and how long will it take?

There are multiple tasks to complete before cycle testing of the ASR system can begin.
	Necessary Tasks to Begin Cycle Testing
	

	Task
	Duration

	Prepare Water Quality Criteria Exemption Application
	30 Days

	FDEP Review Process
	~6 Months

	 
	 

	Prepare/Submit Permit Modification Application
	90 Days

	UV Water Quality Analysis
	 

	Physical Well Inventory
	 

	Operation & Maintenance Manual
	 

	FDEP Review
	30 Days

	Receive RAI, Prepare RAI Response
	30 Days

	FDEP Review
	30 Days

	Notice of Public Meeting
	30 Days

	FDEP Prepares Summary of Public Concerns
	30 Days

	FDEP Issues Notice of Intent to issue a Permit Modification
	14 Days

	Permit Issuance or Administrative hearing
	?



Once a major permit modification has been issued, the City can begin cycle testing. The cycle testing timeline is highly variable. The timing and duration of each cycle test is usually affected by available flows of water and the result of the previous cycle test. The following table outlines a hypothetical cycle testing program that begins in January 2010: 
	Cycle Test 1
	 
	 

	Recharge (10 MG)
	1/4/2010
	1/13/2010

	Storage (0 Days)
	1/13/2010
	1/13/2010

	Recovery (10 MG)
	1/13/2010
	1/22/2010

	Cycle Test 2
	 
	 

	Recharge (10 MG)
	2/1/2010
	2/10/2010

	Storage (7 Days)
	2/10/2010
	2/16/2010

	Recovery (10 MG)
	2/16/2010
	2/25/2010

	Cycle Test 3
	 
	 

	Recharge (40 MG)
	3/1/2010
	4/9/2010

	Storage (28 Days)
	4/10/2010
	5/7/2010

	Recovery (40 MG)
	5/8/2010
	6/16/2010

	Cycle Test 4
	 
	 

	Recharge (80 MG)
	7/1/2010
	9/18/2010

	Storage (180 days)
	9/18/2010
	3/16/2011

	Recovery (60 MG)
	3/16/2011
	6/3/2011

	Cycle Test 5
	 
	 

	Recharge (80 MG)
	7/1/2011
	9/18/2011

	Storage (180 days)
	9/18/2011
	3/15/2012

	Recovery (60 MG)
	3/15/2012
	6/2/2012

	Operation Permit Application
	 
	 

	Cycle Testing Report
	 
	 

	Cycle Testing Report
	6/2/2012
	7/31/2012

	Submit Permit Application
	7/31/2012
	9/28/2012

	FDEP Review
	9/28/2012
	11/26/2012

	Public Comment
	11/26/2012
	12/25/2012

	FDEP Issues Permit
	12/25/2012
	1/23/2013


5.    
What additional costs are involved to make the ASR operational and who will pay?


The additional costs are presented in the Cost Table provided in response to Question #2 above.

6.    
Will there be additional water treatment required once the water has been withdrawn from the ASR but prior to reuse distribution?


No additional treatment is anticipated to be required, nor is there any permit requirement to provide any additional treatment.  The intent is that the water recovered from the well will be monitored for fecal coliform and total suspended solids levels.  Once the City demonstrates that the water meets the criteria for these parameter, the water can be delivered directly to the reuse system.


It is expected that the water quality of the recovered water will be better than the water that is injected.  

7.    
Compare Potable water quality to ASR water quality (color, odor, smell, contamination levels).  What are the differences?


The following table presents a comparison of Drinking Water Standards to the average values for the quality detected to date in water proposed to be sent down the ASR well.

	Parameter
	Drinking Water Standard
	Average ASR Water

	Arsenic
	10 ug/l
	2.04 ug/l

	Aluminum
	200 ug/l
	22.9 ug/l

	Chloride
	250 mg/l
	192.9 mg/l

	Color
	15 NTU
	25.6 NTU

	Foaming Agents
	0.5 mg/l
	0.19 mg/l

	Haloacetic Acids
	60 ug/l
	24.7 ug/l

	Iron
	300 ug/l
	78.5 ug/l

	Nitrate
	10 mg/l
	1.0 mg/l

	Nitrite
	1 mg/l
	1.2 mg/l

	Odor
	3 T.O.N.
	34 T.O.N.

	Sodium
	160 mg/l
	135 mg/l

	Total Dissolved Solids
	500 mg/l
	605 mg/l

	Total Trihalomethanes
	80 ug/l
	36 ug/l


8.    
How do we plan to deal with dissolved oxygen in the ASR well?  Do we need to deal with it?


There may not need to be anything done.  The City will have an Administrative Order to cover the potential for levels of Arsenic above the 10 ppb drinking water limit  The AO will allow for additional cycle testing to demonstrate that Arsenic concentrations decrease with successive cycle tests. ASR experience has shown that arsenic levels decrease during cycle testing  as the Arsenic in the rock is flushed out. 


If the City were ultimately required to provide means to drop DO levels, then there are chemical addition and gas membrane technologies available.  The chemical systems have capital costs of approximately $150,000, whereas the membrane systems are about 5 times that amount.  If DO reduction were required, it would be recommended to exhaust chemical addition options first.

9.    
How do we plan to deal with microbial contamination in the ASR Reuse water?


Two primary means are being utilized.  First, an in-line ultra-violet disinfection unit has been installed on the ASR wellhead to provide for an additional level of microbial destruction.  This unit will be demonstration tested as required by the FDEP.   To-date, no water has been run through the UV unit, but it is designed to provide for a 100-fold reduction in total coliform levels, and 1000- to 10000-fold reduction for giardia and cryptosporidium.


Secondly, we have designed and recommended for installation some modifications to the chlorine control system at the WWTP to improve its overall effectiveness and to minimize disinfection by-product formation.  

10.   
What water conservation measures is the city planning for ASR reuse water?


The City has budgeted to install reuse meters in FY 2009.  City is also revising its irrigation ordinance to match SJRWMD’s schedule for potable water.  Under legal review by Joe Miniclier, City Atty.  SJRWMD’s restrictions are as follows:

Watering restrictions

Mandatory lawn watering restrictions specify the days when you may water. These days depend on whether you have an odd or even numbered address, and the time of year.

	Time of
year
	Homes with odd numbered or no addresses
	Homes with even numbered addresses
	Nonresidential properties

	Daylight
saving
time
	Wednesday/Saturday
	Thursday/Sunday
	Tuesday/Friday

	Eastern
Standard
Time
	Saturday
	Sunday
	Tuesday

	· Daylight saving time:
Second Sunday in March until the first Sunday in November 

· Eastern Standard Time:
First Sunday in November until the second Sunday in March 

· An odd numbered address is one that ends in 1, 3, 5, 7 or 9. 

· An even numbered address is one that ends in 0, 2, 4, 6 or 8. 

· Water only when needed and not between 10 a.m. and 4 p.m. 

· Water for no more than one hour per zone. 

· Restrictions apply to private wells and pumps, ground or surface water and water from public and private utilities. 

· Some exceptions apply. 


11.   
What kind of pharmaceutical contaminations are found in potable water?  Are they dangerous to human health?

Research studies have employed the use of recently developed analytical protocols to survey the presence of trace concentrations of pharmaceuticals and other organic compounds in environmental media. In a recent survey (Benotti et al. 2009) reported the more commonly detected pharmaceuticals in drinking water from 19 U.S. water utilities included Atenolol (beta blocker), carbamazepine (anticonvulsant and mood stabilizing drug), gemfibrozil (used to lower cholesterol), meprobamate (antianxiety medication), phenytoin (anticonvulsant) and sulfamethoxazole (antibiotic). Median concentrations were less than 7 parts per trillion.

A risk assessment of these findings was presented by Shane Snyder, PhD. He illustrated that the concentrations were 2 to over 6 orders of magnitude below their “acceptable daily intake” (ADI) which is a concentration that can be ingested daily over a lifetime without appreciable health risk. The amount of water a person would need to ingest to meet the ADI ranged from 1,800 8-ounce glasses a day for phenytoin to 51,000,000 glasses per day for sulfamethoxazole.

Because of concern over mixtures, Dr. Snyder also references the World Health Organization (WHO) guidelines that state the safety factors used in development of the ADIs are sufficient to account for potential interactions. In risk assessments, cumulative risks are typically considered as chemical concentrations near their screening levels. 

Others (see attached) have also compared detected environmental concentrations with potential for human health effects. EPA states:

“Studies have shown that pharmaceuticals are present in some of our nation's waterbodies. Further research suggests that there may be some ecological harm when certain drugs are present. To date, no evidence has been found of human health effects from PPCPs in the environment.”  http://www.epa.gov/ppcp/faq.html
Also, it is of interest to note that EPA reviewed the potential for occurrence at levels that would have a health effect of 287 pharmaceutical chemicals, and only one (nitroglycerin) was identified for further study for potential development of a drinking water standard.

12.   
What kind of pharmaceutical contaminations are found in ASR well reuse water?  Are they dangerous to human health?

The types and concentrations of pharmaceutical compounds in reclaimed water can vary based on characteristics of the influent and overall effectiveness of the treatment process in removing a specific compound. The range of potential compounds may be similar with those reported in effluents and surface water studies. The more commonly expected pharmaceuticals would be similar to those reported in the drinking water study, however, a larger number of compounds and somewhat higher concentrations would be expected in reclaimed water.

Models have been used to predict environmental concentrations of pharmaceuticals based on the recommended dose, the percentage of the population that may be using the medication, and applicable dilution factors. Predicted (and measured) concentrations remain not just below therapeutic doses, but below an ADI, concluding these show no appreciable potential human health effects. 

The WateReuse Foundation has recently published “A Reconnaissance-Level Quantitative Comparison of Reclaimed Water, Surface Water and Groundwater” where concentrations of selected pharmaceutical compounds and indicators were evaluated. For illustration, the mean concentration of the commonly detected compound carbamazepine was over 400 times lower than its potable screening criteria, and the mean sulfamethoxazole concentration was over 1,000,000 times below its criteria.

13.   
How many wells are affected by our 1 mile well ban?  How many can be removed from service?

The information we have indicates that there are 2 potable wells within 1 mile and both can be connected to the municipal water system.  We have conducted a well survey to obtain this information, but the City still needs to conduct a physical (drive-by) inspection to confirm the well survey data.
14.   
How fresh is the local fresh water from local wells?  What is the water quality?  Is the water quality dangerous to human health?

Available data from the local fresh water aquifer (i.e. the Surficial Aquifer) is limited. The Brevard County Health Department, which is responsible for permitting private wells, does not collect extensive water quality data nor does it require homeowners to do so. We have reviewed available data from FDEP and SJRWMD Surficial Aquifer monitoring wells in Brevard County. Water quality in the Surficial Aquifer can vary significantly from well to well. Overall, the water in the Surficial Aquifer is less brackish than the Upper Floridan Aquifer in Brevard County (i.e. less dissolved solids and salts). Some parameters were observed above their Primary Drinking Water Standard, such as Iron and Lead. 

15.
What is the capacity of the Rockledge deep well?

The well is permitted to accept a maximum flow rate in the final casing of 10 ft/sec and a maximum pressure of 67 psi.  On a flow basis, annual average day flow shall not exceed 4.5 MGD, or a peak hourly flow rate equivalent to 6.5 MGD.  


Those are the permitted values, however, it must be remembered that the SJRWMD permit for the well construction included provisions that committed the City to pursue development of a reuse system that could achieve up to 75% reuse of WWTP effluent.  Therefore, this represents the more restrictive potential limitation on the volume of water the City can send to the injection well.
16.
What is the average daily flow (or range of flows) into the deep well?
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17.
What are the long term goals of the St. Johns and the FL DEP with regard to the use of the Rockledge deep well?

A current goal of 75% reuse has been established by the District in the City’s original permit issued by the District.  Newer policies being proposed by the District and supported by FDEP, may set reuse goals as high as 90%.  It is clear that the intent is for Rockledge and all communities to maximize reuse.  The general expectation for the Rockledge injection well has been and will continue to be its use only as a back-up disposal method during wet weather conditions.  

18.
What is the average daily flow (or range of flows) into the reuse system?
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19.
Are there any reuse usage requirements imposed on the Rockledge deep well?  Have we met these requirements?

The original construction permit issued by the SJRWMD for the injection well contained very specific goals for the amount of reuse the City was expected to achieve.  The following chart is a summary of those goals and how Rockledge has performed in meeting those goals:
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20.
How much storage capacity do we have for the present reuse system?

The City’s reuse system has three ground storage tanks, all located at the WWTP.  These tanks have capacities of 0.75, 2.0, and 6.0 million gallons respectively, providing a total storage volume of 8.75 MG.

21.
What are the challenges associated with using ponds for storing reuse water? 
There are a number of challenges.  First, sufficient and suitable land area would need to be located and obtained on which ponds of sufficient size could be constructed.  
Once ponds were constructed, reclaimed water would need to pumped from the WWTP to the ponds for storage, requiring the construction of the transmission pipelines.  
To get the water from the ponds back into the reuse system would require a high service pump station to be constructed and maintained at each pond site. 

 Since the need is for longer term storage, the reclaimed water would stay in the pond(s) for periods of several months, during which time the highly treated water sent to the ponds would be exposed to impacts such as bird and animal feces, effectively reducing the overall water quality.  While there are currently no regulations requiring the water from reuse storage ponds to meet reuse water quality requirements of suspended solids and coliforms, they will be present in the pond effluent delivered to the reuse system.  

The biggest concern is for algae growth and snails in the pond and their potential to clog irrigation sprinkler heads. For this reason many facilities utilizing reuse storage ponds have needed to install filters to treat water withdrawn from the ponds prior to delivery into the reuse system. 

There are also security issues related to the use of ponds.  The sites would need to be fenced to limit access and the City’s liability.  

Lastly, the open storage of the highly treated water will result in evaporation and transpiration (plant uptake) losses of water.  

22.
What is the quality of water currently in the Aquifer?

Water quality data for the Floridan Aquifer collected during the ASR well development is summarized in the following table, along with the applicable Drinking Water Standards.
	Parameter
	Range of Values Measured in Floridan Aquifer
	Average Value Measured in Floridan Aquifer
	Drinking Water Standard

	pH
	7.13 to 10.18 
	NA
	6.5 to 8.5**

	Ammonia Nitrogen
	0.6 to 0.61 mg/l
	0.6 mg/l
	2.8 mg/l***

	Chloride
	850 to 1040 mg/l
	921 mg/l
	250 mg/l**

	Odor
	50 to 85 T.O.N.
	77 T.O.N.
	3 T.O.N.**

	Sulfate
	180 to 225 mg/l
	191 mg/l
	250 mg/l**

	Total Dissolved Solids (TDS)
	1870 to 2330 mg/l
	2073 mg/l
	500 mg/l**

	Aluminum
	<20 to 150 ug/l
	<72 ug/l
	200 ug/l**

	Arsenic
	<2.6 to 15.4 ug/l
	<4.6 ug/l
	10 ug/l*

	Barium
	77.6 to 85 ug/l
	80.4 ug/l
	2000 ug/l*

	Sodium
	432 to 500 mg/l
	480.5 mg/l
	160 mg/l*


*Primary Drinking Water Standard
**Secondary Drinking Water Standard

***Florida Groundwater Cleanup Target Level

23.
What would it take to treat to drinking water quality and what would the cost be?

To treat the Floridan Aquifer water to drinking water quality would require the use of membrane treatment, specifically reverse osmosis.  The cost of such treatment is variable depending upon a number of different factors.  However, for water with a TDS of approximately 2000 mg/l as exists in Rockledge, the capital cost for an RO system would be on the order of $2-3 per gallon. The operation and maintenance costs for such a system would be on the order of $80 to $90 per 1,000 gallons/year, or $80,000 to $90,000 per million gallons/year.

Florida Underground Injection Control (UIC) rules stipulate that no water may be injected into an aquifer that would result in an increase in the cost required to treat the aquifer water to use as a drinking water.  Because the Rockledge reclaimed water has lower TDS than the native aquifer water, the ASR injection would actually reduce the cost of treating the aquifer water to use as a drinking water.
24.
Some other states have discontinued the use of aquifers for treated water is this likely to happen in Florida?

In Florida, we do not foresee a time when aquifers will be precluded from use for storage of treated water.  ASR is a major component of the State’s water supply planning process and the Water Management Districts throughout the state continue to publically support the technology.
We have contacted various agencies to determine if the use of any aquifer as a potable water supply has been prohibited solely because that aquifer was used for storage of reclaimed water. We contacted the SWFWMD, FDEP, staff in the Underground Injection Control sections of five EPA regions (including Region IV that administers Florida), UIC staff in California and Utah (referred to us by USEPA), and at the National Ground Water Association.. None of the individuals we talked to had any direct or indirect knowledge of such a prohibition anywhere in the US – much less in Florida. As a matter of fact, Utah and California are hoping to initiate/expand underground storage of reclaimed water. An ASR project in Wisconsin was terminated because of arsenic issues but that is not related specifically to reuse water recharge/recovery.
25.  
What are the downfalls of open retention area storage?

Please refer to the response above to question #21.

26.
What would be the next level of treatment and how much cost?
For reclaimed water, the next level would be to remove TOC/TOX which would require membrane treatment, along with chemical precipitation.  Such treatment systems would have expected capital costs of $5-7 per gallon.   

Orange County, Florida evaluated the cost of constructing and operating a 5 mgd membrane treatment plant. Based on 2006 dollars, they determined that the capital cost would be approximately $24,825,000 with recurring Operation and Maintenance costs (not including labor) of approximately $1.30 to $1.75 per thousand gallons. O&M costs included chemicals, UV bulb replacement, and replacing nanofiltration cartridges every three years and ultrafiltration cartridges every five years.
27.
What would be the cost of taking the air out of the water before it is injected?
Please refer to the response above to Question No. 8

32. How long can the well sit without being used?
The short answer is indefinitely.  The longer the well sits unused, the more likely there will be some redevelopment efforts (and costs) required to reestablish the well.

The construction permit for the ASR well expires in 2013.  At that time, if the well were not in use the City could file for an extension to the permit.  If the City elects to walk away from the project altogether, than it could be required by the SJRWMD and/or FDEP to formally abandon the well.  That should be the City’s absolute last resort due to the cost associated with abandonment.
29.
Explain what the process would be to put the water in retention pond holding site? 
Please refer to the response above to question #21.
33. What documentation are the opposed using from St. John’s that states the ASR well will infiltrate the Indian River lagoon?

One piece of literature cited by the opposition is a 1988 report by Dr. David Toth of SJRWMD, Saltwater intrusion in coastal areas of Volusia, Brevard, and Indian River Counties..  The Marine Resources Council presentation to the City Council  included a slide with the following text:
In the northern half of Brevard County groundwater in the Floridan moves northeast west of the Indian River Lagoon and northwest east of the lagoon. The change in direction denotes upward leakage of water from the Floridan aquifer.  In this portion of the Indian River Lagoon, the thickness of the Hawthorn confining unit is less than 50 ft.  Evidence suggests natural discharge of large quantities of water from the Floridan to the surficial aquifer or the Indian River Lagoon from springs or upward leakage through the confining beds.  –Toth, SJRWMD
This specific language, however, is not in this report. MRC may have been paraphrasing various passages in the report. The following are direct quotes:

From Page 70 of Toth:  “A significant deviation in the direction of ground water movement occurs in the northern section of Brevard County along the Indian River. Water moves towards the northeast in areas that are west of the Indian River and towards the northwest in the areas that are east of the Indian River. This area is one where substantial volumes of water leak from the Floridan aquifer to the overlying clastic deposits.”

From Page 73 of Toth:  “Natural discharge from the Floridan aquifer occurs throughout the project area. Discharge can also occur as well withdrawals, both controlled and free flowing. It occurs as leakage to overlying formations, or discharges to offshore springs wherever the potentiometric surface is greater than the elevation of the water table in the surficial aquifer. Most of Brevard and Indian River counties are discharge areas. In Volusia County, the coastal regions are discharge areas.”

31.
Will each council member have access to all questions (or at least their answers) asked by each other?

Yes.
32.
When was the ASR method first proposed and by whom?
With regards to ASR in Rockledge, please refer to the response above to Question #1.

The storage of treated drinking water in ASR wells in the United States has been in operation since at least the 1960’s, with several wells in New Jersey functioning in this role. Manatee County was the first ASR system successfully completed in Florida, with startup occurring in 1983. Storage of highly treated reclaimed water in ASR wells was first known to be proposed in 1995 when Hillsborough County approached FDEP to use ASR to help manage its seasonal supply and demand imbalances. This prompted FDEP rulemaking to include ASR in the state reuse rule revisions in 1999, which provide regulations governing the construction and operation of reclaimed water ASR wells. The first reclaimed water ASR wells to begin cycle testing in Florida were at the Englewood Water District and Hillsborough County in June 2001. Since then, the City of St. Petersburg and Manatee County have also completed extensive cycle testing at their sites. Englewood was the first site to complete cycle testing activities and obtain an FDEP Operating Permit, which occurred in February 2008. 
33.
Is the receipt of any grant money for this project contingent on its implementation?
The City was very specific with its applications for funding to make it clear that there was no guarantee the well could be fully developed.  While the SJRWMD does have the right to ask for money back, to the best of our knowledge has never exercised that right. 
34.
Was the failure of the ASR tests in Cocoa due to poor engineering, inadequate pump pressure, an insufficient amount of water being used, or another reason?
The statements made by the opposition that the Cocoa ASR failed are incorrect.  The City was not required to stop the testing, they chose to do so on their own.  In fact, Cocoa completed two 5 MG cycle tests and saw increasing recovery rates.  The 1st test achieved 30% recovery and the 2nd achieved 50% recovery.  In addition, while the arsenic levels were above the 10 ppb level, they recorded decreasing arsenic levels in the 2nd cycle test, which is typical for ASRs.  It is important to note that Cocoa did not have an Administrative Order like Rockledge will have to allow arsenic levels to be up to 50 ppb.
It is also important to recognize that there are significant differences between the Cocoa well and the Rockledge system.  Specifically, the specific capacity (a measure of drawdown per quantity pumped) in the Cocoa well was 7 times that of the Rockledge ASR.. That means the aquifer in Rockledge is 7 times “tighter” than at the Cocoa site. In simple terms, water in the aquifer would be expected to move 7 times easier at the Cocoa, leading to lower recovery rates.

35.
What was the specific geology encountered during the drilling process? It seemed that the drilling went “more smoothly” than anticipated…was this the result of lower density rock encountered than was anticipated?
The following is a synopsis from the Completion Report for the ASR wells (in prep.):

· The upper 75 feet consists of undifferentiated sediments, primarily composed of very fine- to medium-grained quartz sand with some shell and clay.
· The next 40 feet, from 75 to 115 feet below land surface (BLS), consisted of the Caloosahatchee Formation, primarily composed of quartz sand interbedded with sandy, shelly limestones.
· The Hawthorn Group (Peace River Formation) was observed from 115 to 150 feet BLS. The unit was primarily low permeability silt size dolomite (dolosilt) with clay, phosphate, and quartz sand as accessories. A low-permeability mudstone occurred at the base of the Hawthorn directly overlying the Ocala Limestone.
· The top of the Upper Floridan aquifer was encountered at approximately 150 feet BLS, with the first occurrence of Ocala Limestone.  The upper 80 feet of Ocala Limestone was particularly soft, resulting in clogging of the reverse-air drilling rods on several occasions.  
· The first occurrence of the fossil Dictyoconus 
ookie was observed at 260 feet BLS, indicating the top of the Avon Park Formation.  The first beds of dolomite were observed at approximately 450 feet BLS. 
36.
When we first discussed the treatment process, it was stated that additional treatments such as UV would be considered based on tests. What tests were done and when did UV treatment become part of the “definite” treatment to be employed.
The quarterly testing of water from the high service pump station found inconsistent compliance with the total coliform drinking water criteria.  In addition, occasional detections of Giardia and cryptosporidium were found.  It could be possible to achieve compliance with these criteria using just chlorination, and we have designed recommended changes to the chlorine dose control system that will improve the efficiency of the disinfection process.  However, the use of an in-line UV unit on the ASR wellhead was encouraged by the FDEP as a means to provide an extra layer of protection regarding biologicals.  As a result, the UV system was added to the design of the above grade facilities in 2008.

37.
What comprises the permanent materials of the well (casing etc.) and what is their anticipated life expectancy?
Well casings are PVC. Life expectancy is on the order of greater than 50 years. Most other components (pump components, etc.) are stainless steel which would be expected to have life expectancies exceeding 25 years.
38.
Both flow rates quoted by Jones Edmunds and Marine Resource Council are correct….so what is the anticipated actual circumference of the well? If the well “migrates” at .5’ per year, the size of the area of the well field will increase proportionally…its all relative to the size of the actual well field.
During recharge, reclaimed water will travel radially outward from the ASR well. This is due to the increased water elevation at the well caused by the recharge. Because of heterogeneities in the aquifer material, the “area of potential influence” is calculated using average values for a specific well and location.,If we assume the thickness of the storage zone is 100 feet, the porosity of the aquifer material is 10%, and we are storing up to 180 million gallons, the radius of the storage zone would be 875 feet. If we add 50% to that radius to account for uncertainties in the aquifer material and mixing with the native water at the edge of the storage zone, the radius becomes approximately 1,300 feet.

After recharge to the well is turned off, the water levels in the aquifer will return to ambient, or static, conditions within a few hours. Afterward, flow in the aquifer will be controlled by the regional conditions in the aquifer. Groundwater flow in the Upper Floridan Aquifer in the Rockledge area is driven by higher groundwater heads in central Florida and lower heads along the coast, resulting in a flow direction to the northeast. Using average values for head gradient, porosity, and transmissivity of the aquifer, we calculate a flow velocity of approximately 0.5 feet per day. During a typical operational cycle the recharged water will be stored from the wet season until the dry season – possibly as long as 9 months. Therefore, during the storage period, the stored water (a circular area with a radius of 1,300 feet) is expected to travel approximately 135 feet to the northeast.
Recovery will have the opposite effect of recharge, drawing water in radially from around the ASR well. This will draw the radius of stored reclaimed water towards the well, decreasing the area of influence. Because of mixing of the reclaimed water with native water and because of the migration of stored water under native conditions, some percentage of reclaimed water, particularly during initial cycles, will not be recovered. This water will disperse into the native water and travel along regional flow paths.

39.
If the reuse water is pumped into the well, will the stored water be “under pressure”? How will pressure affect well “creep rate?” The pressure at the bottom of the well will be greater than at the top water layer. (Pressure approx 1 atmosphere per 3’ feet of depth) making the creep rate greater at the bottom…..How many gallons will be stored (pumped in)?  Do we have an estimate of water depth?
Wells – both pumping and injection – operate by creating a water level gradient (difference) between the well and the surrounding aquifer. When water is pumped from a well, the water level (or head) in the well decreases and water in the surrounding aquifer flows toward the well – from high head to low head. This creates a cone of depression in the water level around the well. After the pump is shut off, the water level in the aquifer returns to static conditions in a matter of minutes or hours.

Injection wells operate by the same principles, though in the opposite direction. During injection, the water level in the well increases and water flows from high head (at the well) to low head (radially outward into the aquifer). Native water in the aquifer is displaced outward from the well. After the injection is stopped, the water level in the well decreases to the static condition over a period of minutes or hours.

Water at greater depth is under greater pressure. However, groundwater flow is driven by differences in total head, which is the sum of pressure head and elevation head. Therefore, the total head at the top of well column is approximately the same as the total head at the bottom. Increases in pressure head are balanced by decreases in elevation head.

40.
Are you aware of any current proposed changes in EPA requirements for water quality testing to include standards for endocrine disruptors or of any research being conducted to determine any safety standards for those chemicals?

EPA has a number of programs to continue to evaluate potential human or environmental effects from chemicals. They have programs for emerging chemicals to research the occurrence, potential exposures, toxicity, and fate. In addition, risk reduction or management strategies are being evaluated and new test methods developed. 

The Endocrine Disruptor Screening Program (EDSP) is developing tests for screening and testing chemicals for potential endocrine effects. Research in this area is ongoing and a number of chemicals have been studied in some detail. It should be noted that naming a chemical an endocrine disruptor, identifies a mechanism that may result in an adverse effect. In several cases, concentrations of these compounds in surface water or groundwater are below levels that would produce these effects. However, exposures in our homes or food may be the greater concern and require further study. 

Although there are no formal standards for many of these chemicals of emerging concern, toxicity data are available for many of these that allow calculation of a “drinking water screening value” similar to values developed by FDEP for groundwater protection based on potable use of water. So it should not be inferred that no information is available to help evaluate if the trace chemicals detected in reclaimed water pose a health risk. 

EPA has a process to evaluate chemicals and potentially develop drinking water standards under the Safe Drinking Water Act. EPA identified 287 pharmaceuticals in its initial listing of a broad range of potential drinking water contaminants. After review of the potential to occur at levels that may have health effects, only one of the pharmaceuticals, nitroglycerin, was included in the list for more detailed review. This suggest these have been considered and no routine monitoring of these is anticipated.

EPA also continues to review environmental data and toxicity studies to develop ambient water quality criteria (AWQC) for protection of aquatic life. Nonylphenol was one of the chemicals initially identified as having estrogenic effects on fish, and in 2006 developed AWQC for this compound. The lowest value (1.7 ug/L) is for chronic exposure for saltwater aquatic life. This concentration is not commonly exceeded in surface waters or effluents. Nonylphenol was not detected in the reclaimed water in the recent WateReuse study.

Additional review and refinements of these issues will continue, however, it should not be inferred that there is no information on which to understand conditions under which adverse effects may occur. The literature on this topic is complex and frequently misquoted as to its meaning or relevance to a specific situation. We will be happy to provide examples and supporting information, and respond to any specific example or study related to these microconstituents that may be in reclaimed water.

