LT2 and Portland’s Open Reservoirs

According to EPA, the open reservoir requirements are Cryptosporidium “treatment techniques.”  According to EPA policy, EPA is required to use the best science available in promulgating regulations. 

The LT2 open reservoir requirements were inserted in the final EPA rule (draft rule- 2003) without any data collection or supportive science. Despite the many years of rule development, EPA failed to collect any data or conduct any scientific research that supported covering or burying open reservoirs.  EPA failed to document a single public health issue with open reservoirs.   And while EPA has documented real public health issues with buried and covered storage there has never been scientific research that compares open and closed distribution system reservoirs.
 EPA has documented contamination events and public health issues, illness and deaths ONLY with closed distribution storage as indicated in its 20-page 2002 report, Finished Water Storage Facilities http://www.epa.gov/safewater/disinfection/tcr/pdfs/whitepaper_tcr_storage.pdf.

 Included among the many covered reservoir contamination problems detailed in this EPA report is the Gideon, Mo bird contamination event, a Salmonella outbreak involving buried storage wherein 7 people died and 44% of the population had health impacts. On page 713 of the LT2 regulation EPA referenced this contamination event falsely suggesting that it occurred in open storage. 

EPA has not promulgated any rule to address the public health issues with buried and covered storage. 

 As stakeholders (FOR, Oregon Wild, Scott Fernandez, PURB, Large Water Users Coalition, Portland Water Bureau (PWB)) learned in reviewing the LT2 record, the record on open reservoirs is nearly nonexistent. Only a handful of the approximately 700 documents in the LT2 record even mention the words open reservoirs. That handful includes the single 1997 open reservoir study, a study that did not support burying, covering additionally treating open reservoirs. This study, Protozoa in Open Reservoirs by Mark W. LeChevalier involved New Jersey reservoirs that are lake-like reservoirs subject to surface water runoff. Portland’s five open reservoirs are highly engineered structures that are not subject to surface water runoff and are cleaned twice a year. 

  Although the researcher, LeChevalier, detected some oocysts in these New Jersey lake-like reservoirs, he states upfront that the analytical method used “does not permit assessment of the organisms public health significance. Nearly all of the cysts and oocysts were empty or contained indiscernible internal structures, suggesting the health risk is low.”  He emphasizes the importance of developing methods to “accurately identify waterborne oocysts” and “accurately assess their viability and infectivity.” EPA’s current approved sample method cannot determine if the oocysts are dead (harmless) or alive (viable) nor if they are of a harmful genotype, infectious to humans (from humans or cows). EPA’s HV1623 does not identify the genotype or assess the viability of oocysts.

The LeChevalier New Jersey study concludes by saying that burying or covering reservoirs is problematic, with the covers themselves being a problem, as is well documented in another report, a 50-page California Department of Health Services Drinking Water Program report, Sanitary Assessment of Flexible-Membrane Floating Covers for Domestic Water Reservoirs. The LeChevalier study additionally references nitrification problems that occur in large, chloraminated covered reservoirs (i.e. 50 mg. tanks) with the exclusion of sunlight aiding the growth of nitrifying bacteria. 

 Years ago, EPA regulation commenters correctly stated that EPA would (must) collect data and conduct scientific research before promulgating any rule on open reservoirs. Between 1997 and 2006 when the final rule was released, EPA failed to collect any data or conduct any scientific research on open reservoirs. 
The 2003 draft LT2 rule included a mitigation option allowing for open reservoirs. In the final rule (January 2006), EPA had without notice or opportunity for public comment inexplicably omitted the mitigation option, despite the lack of data collection or any scientific evidence to support the insertion of an open reservoir requirement in the draft rule. As the City of New York commented, no one was provided an opportunity for comment on this critical change. 

 Open reservoirs safely provide drinking water to tens of millions of customers around the nation. New York is seeking a variance for their large Hillview reservoir. There will be no measurable public health benefit resulting from burying Portland’s open reservoirs.

The current costs (capital only) for burial of the open reservoirs as estimated by the PWB are between $400.4 million and $415 million ($800 million with debt service). These costs do no include costs for Mt. Tabor amenities nor for Washington Park amenities. The Water Bureau plans call for retaining the properties at Mt. Tabor and Washington Park for future burial

 Portland Reservoir Panel
  In 2004 a 3-month city-selected 13-member reservoir panel led by a highly paid consultant ($325,000) and chaired by an engineer addressed all perceived problems related to Portland’s open reservoirs.  The panel, meeting for several hours weekly, comprehensively examined all issues including water quality, security, age and condition of the facilities, costs, and historical significance.  The reservoir panel reviewed large volumes of material, literally thousands of pages of documents including The Friends of the Reservoirs 300-page book prepared for the panel.

 The reservoir panel did not support burying, covering, or additionally treating the open reservoirs. By ordinance, Council Resolution 36237, Portland City Council subsequently committed to retaining the open reservoirs supporting a mitigation option to address deferred maintenance and enhanced security. 

The panel was not provided the EPA 2002 report, Finished Water Storage Facilities, http://www.epa.gov/safewater/disinfection/tcr/pdfs/whitepaper_tcr_storage.pdf., that documents real public health issues as occurring ONLY in buried and covered storage. Stakeholders discovered this 2002 document in 2008.  Also withheld from the panel was the fact that the EPA had failed to collect any data or conduct any scientific research that supported a requirement to bury or cover open reservoirs. The reservoir panel consultant, Mike McGuire and the PWB were aware of this information as McGuire, the panel consultant, was the consultant to the Federal Advisory Committee that negotiated the LT2 regulation and the PWB/MWH actively participated in the rule negotiation.
A subsequent review of the Portland Water Bureau/ Montgomery Watson Harza (MWH) LT2 negotiation contract revealed information that the PWB/MWH was aware as stated in documents that there is a “lack of specific identifiable problems uniquely attributable to open reservoirs.” 
Water Quality 

The 2004 reservoir panel comprehensively reviewed all available water quality data including but not limited to information contained in the Montgomery Watson Harza Open Reservoir Water Quality (WQ) Evaluation, tech memo 2.7. The detailed MWH WQ study of Portland’s open reservoirs concluded that there was no degradation of water quality related to the reservoirs.  The Open Reservoir Water Quality report states “it is likely that the open reservoirs will be an important part of the Portland’s water supply for the next 50 years”

 Current data available via the State of Oregon Drinking Water Program, data supplied by the PWB, indicates that there are no impacts to water quality related to the open reservoirs. Total Coliforms downstream of the reservoirs are either completely absent or well below the EPA standard. When Total Coliforms are detected anywhere in the system subsequent tests are conducted to determine if Fecal Coliform or E. coli is present. Neither has been detected in our drinking water system. 

Viruses – From the PWB/ MWH Water Quality Evaluation, “ Due to the limited human access in the watershed and the current compliance with SWTR disinfections requirements, it is highly unlikely that active human viruses could be transmitted in the open reservoirs.”  The potential for virus contamination was discussed in 2008 with Dr. Amy Sullivan and Dr. Gary Oxman of Multnomah Co. Public Health as a part of an LT2 stakeholder meeting.  No one present could identify a virus that posed a significant or unique risk to open reservoirs. 
Dogs- Dogs are restricted from the reservoir sites at Washington Park. There should be a dog exclusion zone at the Mt. Tabor reservoirs as well.

 Friends of the Reservoir proposed a Mt. Tabor dog exclusion zone in 2004 and have continued to promote such to the current PWB administration. The PWB has taken no steps to restrict dogs from the perimeter of the reservoirs.  While water quality data does not indicate that dogs have had a negative impact on Portland’s water quality, action should be taken to restrict dog access around the reservoirs. 

 Birds- Birds are often found at Reservoir 6 although since the 2006 repair and use of the fountain geyser (operating in the active basin at Res.6) birds now often avoid the drinking water side of the reservoir. If there is a real concern that birds at the open reservoirs may pose a public health threat, then bird wires should be installed.  As documented in PWB/MWH files (and confirmed by New York), bird wires have proven effective at open reservoirs in New York and Seattle, and bird wires were proposed by MWH for eventual installation at the Portland reservoirs.
Cryptosporidium- Although EPA has never demonstrated a concern with Cryptosporidium in finished water reservoirs such that they saw fit to conduct scientific research or collect data, Portland independently tested for Cryptosporidium in the open reservoirs in the 1990’s and detected zero Cryptosporidium. See below for details of Portland’s 2008/09 participation in a AwwarF Crypto study wherein ZERO Cryptosporidium were detected in our finished drinking water inclusive of the open reservoirs.

The MWH reservoir WQ evaluation states, “it should be noted that no waterborne disease outbreak or water quality incident of public health significance has ever been recorded in connection with Portland’s open reservoirs.” 

Water Quality benefits of the open reservoirs includes the venting of disinfection by- products, venting of radon found in north Portland, and sunlight preventing nitrification.
 POST 2004 RESERVOIR PANEL

Security and Deferred Maintenance- Significant security improvements and deferred maintenance work has taken place at the reservoirs at Mt. Tabor and Washington Park in recent years (2005-2009).

 Tens of millions of dollars have been spent on maintenance and security at the Washington Park reservoirs in recent years. New piping, new security equipment including additional cameras, remote control on isolation valves for ease of maintenance, improved lighting, improvements to secure buildings, and a new reservoir liner have been installed. Gate improvements and vehicle access controls.

 The Washington Park Reservoir 3 perimeter was opened up to the public in 2006.  Commissioner Leonard determined that opening up the Washington Park reservoirs improved security with more eyes and ears protecting the reservoirs. Consequently, the Black and Veatch contract was amended with work and dollar amounts added to accommodate the changes Commissioner Leonard authorized at Washington Park. The changes included installing new ornamental wrought-iron security fencing, constructing a grand new staircase and new pathways. Many testified in support of the plan including Chet Orloff who said “As the chair of the Parks Board and of a committee three years ago that spent long and painful hours developing a still-born plan to cover the historic reservoirs, I am proud to know that Water Bureau staff have created this new plan.” 
 At Mt. Tabor more than $25 million dollars has been spent on reservoir maintenance and security in the last few years. The fountain geyser at reservoir 6 was restored to operation in 2006. Automated isolation valves and a costly pressure-reducing valve were installed in 2008/09 providing easier shut off for maintenance and in case of an emergency.  This project was scheduled for completion in 2001.  The gatehouse at Reservoir 5 was modified for on site security monitoring and restroom facilities for staff. New vaults.  New infrared motion-sensitive security cameras were installed in early 2009; improved lighting and window and walkway repairs are in the works. Previously, the onsite cameras did not function at night.  New sensor equipment has just been attached to the wrought iron fencing surrounding the reservoirs. New wrought iron access gates are being installed. New card key entry boxes at the gatehouses and other entry points.  A new water supply main was installed. Additional water quality monitoring instrumentation that allows for changes in operations and maintenance.

Ratepayers will pay for these projects over the next 20 years. Citizens of Portland value the high quality of our water and the livability of our City as manifest in our grand reservoir system. This investment supports that the reservoirs are significant and integral part of our water supply system. 
Condition of Reservoirs-
 The Montgomery Watson Harza/ PWB Reservoir Facilities Evaluation report states that considering their age, the reservoir facilities are generally in good condition and that by addressing the deferred maintenance the reservoirs would be in good shape for the next 50 years. (Pg. 64)

As noted above significant deferred maintenance and other improvements have taken place at the reservoirs in the last few years.

 In 2008 the Portland Water Bureau contracted with Cascade Design Professionals and historic architect, Robert Dortignacq, to provide expert advice on the condition, maintenance, rehabilitation and preservation of the open reservoirs at Mt. Tabor. This 70-page report was finalized in May 2009 with an overall assessment that the reservoirs were in fair to good shape. This good rating was assessed without consideration of the many maintenance and security enhancements that have taken place in the last year.
(Water Quality- See Above info addressing Current information)

 New Cryptosporidium study- In February 2008 the PWB volunteered to participate in an American Water Works Association Research Foundation (AwwaRF) filtered system Cryptosporidium study.   As a part of this study, over the last year ending May 2009, Portland has tested finished drinking water, the water it serves to customers inclusive of the open reservoirs for Cryptosporidium, detecting ZERO Cryptosporidium oocysts.  The AwwaRF study, "Detection of Infectious Cryptosporidium in Filtered Drinking Water (RFP 3021)”, was designed to assess the occurrence of infectious Cryptosporidium oocysts in finished drinking water.  Twelve filtered systems participated in the study. Portland volunteered as an unfiltered system after being contacted by researchers at an industry conference. For this research, Portland sampled high volumes of water, 300L per sample (post reservoirs) twice per month in addition to routinely sampling 50L per month. 

  When community stakeholders learned of this study outside of the LT2 stakeholder process, David Shaff, PWB administrator, justified the PWB decision and commitment of more public resources by saying that this study would be of benefit in securing protections for the open reservoirs.

 The AwwaRF project summary states that if any Cryptosporidium is detected the samples would be tested to determine if they are infectious. The study researchers indicated that any positive detects would be subject to genotyping, which would indicate if the source was from a harmful species (from cows or humans) or from a harmless source.   PWB updates provided at request throughout the year indicated that the testing was representative of the open reservoirs either at Mt. Tabor or Washington Park. Testing sites varied depending on which reservoirs were offline or out of service for major maintenance improvement projects and security upgrades. The AwwarF study ended in May 2009 with ZERO Cryptosporidium detected in Portland’s finished drinking water. 
More buried reservoir public health problems-

 In 2008 a Colorado public health department documented a buried tank contamination outbreak (Alamosa, Colorado) wherein there was one death and numerous cases of illnesss. Colorado public health concluded their review of the event by saying that maybe now covered tank public health issues would be addressed via regulations. http://www.cdphe.state.co.us/dc/EIP/Presentations/Final.Something%20in%20the%20water!.pdf
LT2 Record on Open Reservoirs- In 2005 two community members accessed 6 boxes of material related to the PWB/ Montgomery, Watson, Harza LT2 negotiation contract. Hundreds of hours were spent at the PWB reviewing the material related to the LT2 rule negotiation including the LT2 Federal Advisory Committee (FACA) that negotiated and signed on to the Agreement in Principle.  In 2006 two community stakeholders reviewed the bulk of the LT2 official record accessed via the Portland legal case.  No scientific evidence was found in any of the LT2 material that supports burying  covering, or additionally treating open reservoirs.

PAGE  
4

