Responding to Water System Emergencies

Lessons Learned from the Spencer, MA  NaOH Incident in April 2007

Communications in An Emergency

· How to Find Current Information

· Questions You Will Be Asked

· Challenges in a Multi-Day Event

Finding Information

· Incident Command/Emergency Ops Center

· Reliable Ways to Reach MassDEP, DPW, other Town officials

· Cell Phones; Inside Lines-Know These Contacts in Advance

· MassDEP: 1-888-304-1133; 24/7 operation

Questions BoH’s Get Asked

· “What Does This Mean?  Should I See a Doctor?  What About the Children?”

· Available Medical Data

· “What Can I Use the Water For?”

· What kind of Event Is It?  Boil Order vs. “Do Not Use”

· “Can I Reopen My Restaurant if I Use Bottled Water?”

Multi-Day Events

· Changing Circumstances from “Do Not Use” to Boil Order

· Changing Requirements

· Ending the Emergency

The Spencer Water Department supplies drinking water to approximately 7000 people.  The PWS has two wells and treats for Fe, Mn, and corrosion control.

On Wednesday, 4/25/07, Spencer’s NaOH feed mechanism malfunctioned, resulting in system-wide water contamination and burns to 145 people.

Start of the Incident: Tuesday, 4/24

First Signs of a Problem: Wednesday, 4/25

Spencer Facilities and Distribution of the First 25 Emergency Calls on 4/25

Symptoms of Sodium Hydroxide (NaOH / Lye) Exposure

· Breathing difficulty, throat swelling (from inhalation)

· Skin irritation and burns

· Pain and burning in the throat, nose, eyes, lips, or tongue

· Severe abdominal pain, vomiting, burns of the esophagus 

· Hypotension (low blood pressure)

Early Water Supply Response:  4/25

· At 6:00 AM the operator arrived at the treatment plant and heard the alarm ringing.  He realized what had happened and switched the chemical feed setting back to automatic.

· At 7:00 AM the Fire Department called the PWS to report that water-related 911 calls were coming in. The operator began flushing hydrants in the area where the first emergency calls had come from.  

· At 8:00 AM MassDEP was notified of the overfeed and immediately issued a Do Not Use Order.

Summary of the Do Not Use Order

Summary of the Do Not Use Order (cont.)

· Ice cubes made on April 24th and 25th should be discarded. 

· Baby formula and other food prepared with water on April 24th and 25th should be discarded.

· Flushing of the lines and hydrants may cause water discoloration.  This is an expected result and does not pose an immediate health risk.

· It is anticipated that the chemical overfeed at the water treatment facility has been corrected.  However, we request you take the above-mentioned actions as a precaution.


The Order also included information about NaOH and the involvement of MassDEP in the response.  In addition, contact information was provided, along with a request to share the notice with others who drink the water.

Public Notification was Carried Out Quickly and Continuously Using Several Methods
· Reverse 911 telephone service was not available in Spencer, so notification was labor intensive.

· Nursing homes, schools, doctors’ offices, day cares, and other sites with sensitive populations were called immediately.

· Radio and TV stations were notified of the incident.

·   Variable message boards were placed on main roads.
    They warned residents not to use the water and directed 
    them to the town website for further instructions.

·     Flyers were prepared by Town officials and
     distributed door to door by staff and many volunteers.

·   Messages were posted on the local cable TV station

 Response Actions Taken by MassDEP:  4/25

· Assessed the situation on the ground. 
· Directed the operator to turn off the NaOH pump and disconnect the pipe.

· Initiated pH testing at selected hydrants and coliform sampling locations.
· Performed a full round of bacteria sampling.
· Tested pH at surface water locations later in the day.
· Directed the PWS to perform a comprehensive flush of the                               distribution system overnight.

 Response Actions Taken by MassDEP:  4/26

· Confirmed effectiveness of system flushing with further pH testing. 
· Collected bacteria samples to monitor system quality.

· Lifted the Do Not Use Order and replaced it with a Boil Order with flushing protocol for buildings.
Flushing Protocol for Homes and Businesses

Detailed Instructions for Household Flushing

· First open and flush for a minimum of 5 minutes all cold-water faucets, including kitchen, bathroom, shower and other faucets, including outdoor faucets.  If you have a single-lever faucet, set it to run the cold water first.

· Next, change all faucets to hot water and flush with hot water for a minimum of 15 minutes for a typical household 40-gallon hot water tank. 

· Run empty dishwashers and laundry washing machines one complete cycle.  Rewash any clothes or dishes washed on April 24th or 25th.

· Discard formula and other foods prepared with water since April 24th.

· Discard ice cubes made since April 24th  and purge automatic icemaker water lines.

· Discard any water used in humidifiers, Continuous Positive Airway Pressure (CPAP), oral, medical or health care devices, and rinse the device with clean water.

Water Supply Issues:  4/25 and 4/26

· The first flushing by the PWS drained the tank  down too far, creating low flow in the high-elevation areas of town.

· After the overnight  full-system flushing, more pH testing showed good results, including at dead ends.

· Once the pH was normal again, water use was allowed under the terms of a MassDEP-issued Boil Order.

· Residents were directed to flush their homes.   Extra caution tripled the flow at the WWTP.

Ending the Boil Order:  Friday, 4/27

Many agencies assisted with the medical response, including 14 fire departments, 36 ambulance units, and 5 boards of health.

People exposed to the water were treated at decontamination tents at St. Vincent Hospital in Worcester and at the East Brookfield Fire Station.

Partial List of the Agencies and Entities Involved in the Response

National and regional news media also were present. Press conferences were regularly scheduled throughout the event.

Message boards directed people to pick up water at the Spencer Highway Department garage.

Lessons Learned from the Spencer Incident

· Incident Command focused on the medical situation, not the water supply response. 

· A method of direct communication should be agreed upon immediately because phone lines will quickly overload with calls from residents.
·  Cell phone service was an issue throughout the incident.  Alternatives like 2-way radios and push-to-talk phones should be available.

· Reverse 911 dialing would have helped to spread the word more quickly to residents.  

More Lessons Learned

· The decision to keep children in school helped to lessen health risks and avoid confusion. 

· Bottled water distribution should be located away from the main response center (had to be moved from the Fire station to the Highway garage). 

· Identify early where decontamination wash water can be discharged.

· Even a relatively small emergency can require hundreds of responders and significant quick coordination.  Plan ahead as much as possible. 

Recommendations for PWSs That Use NaOH, KOH, or Ca(OH)2 for Corrosion Control

· Check and maintain the pH analyzer regularly; replace the instrument and probe as needed 

· Ensure that the set points on the analyzer are no higher than 9.5 or lower than the raw water pH 
· Test the alarm and the automatic dialer regularly to confirm that they activate when the pH analyzer hits the high and low set points.  

· The alarm should notify the operator and the police of an emergency at the treatment plant 24/7. 

· Review the automatic dialing feature periodically to confirm that the names and phone numbers programmed into the system are correct. 
· Test regularly to determine if the high lift and chemical feed pumps will automatically shut off upon reaching the pH analyzer set points.

· Do not restart the treatment system until the problems that caused the alarms to be tripped have been corrected.

MassDEP Actions after the Emergency was Resolved

· Initiated an investigation.

· Conducted a post-incident inspection.

· Referred operators to the Board of Certification.

· Executed an ACOP with the Town for corrective actions.

BoH Initial Contacts

Town Manager relays information to Office Clerk in ODIS

BoH Chair received calls from Town residents

BoH Chair Contacted Town Office/Clerk

BoH Chair Called MassDPH to report crisis and establish contact for duration of the event

BoH Call List

Schools – Cafeterias

Restaurants/Fast Food 

Convenience Stores/Markets 

In-Home: caterers, daycares, therapy

Medical Offices

Elderly Housing/Rest Home

Food establishments, caterers, and grocery stores were contacted by the BOH.  Ice machines, coffee makers, soft drink machines, and misters were shut down and products thrown away.  Faucets were shut and taped.

Communication Methods

· Town Hall Telephones

· Town Website

· Town Cable 

· Flyer Distribution-Door-to-Door

· Highway Signs

· Alternate Health Agents

· No Reverse 911 System Available

BoH Initial Responses

· Secure Bottled Water Sources-Locally

· Contact Alternate Health Agents

· MOUs – Instituted 

ICS - Information Updates

· State agencies and Town Department Briefings 

· Official Public Information Updates/Town Manager

· On-Site Assessments and Enforcements within the ODIS/BoH

BoH Focus

· Protocol Reviewed for Restricted Operation of Food Service

· Schools Cafeterias

· Daycares/In-Home  

· Restaurants/Fast Food/Conveniences

· Elderly Rest Home 

Step-by-Step Protocol for Restricted 
Reopening of Food Services

· Complexity and scope of food operations

· Duration of emergency event

· Impact on other critical infrastructures and services

· Availability of alternative procedures and that can be used to meet Food Code & Law Requirements

Plan A
Restrictive Re-Opening Protocol
          Required Alternative Procedures-Phase I


Person-in-Charge


Clearly mark all faucets at all sinks or other spigots by posting a sign that says DO Not Use Water as well as shut off water supply under sink

Or if not possible


Tape over the faucets to prevent use


Do not contact ready-to-eat food with bare hands.


Employees wear gloves

Plan A-Required

· 2.5 Gallon Water Container with spigot which can be turned on to allow clean water to continuously flow over employee’s hands  into a sink drain. Provide suitable hand cleaner, disposable towels and waste receptacle.

· AND follow up with an FDA Food Code compliant hand sanitizer approved for use as an indirect food additive. 

· If the alternative hand washing procedures outlined here if cannot be instituted the food establishment will not be allowed to open.

Plan A (Alternative Procedures)
Phase II continue if approved for next steps
· Toilet Facilities

· Drinking Water-Bottled

· Cooking-Food Preparation

· Ice

· Post Mix Fountain Drinks and Coffee Machines-Close

· Cleaning/sanitizing Equipment, Utensils. Tableware, Physical Facility 

· On-site Inspection to Reopen and a signed statement-prior to inspection

Signature Block

· I, the Undersigned, have completed all of the above procedures necessary to reopen this establishment.

   Business Name:

    Business Address:


Contact Phone Number:

    Owner or Person in Charge: (PRINT)

    Signature:                           Date:
Information Packet
(Plan A & B) 

· Interruption of Water Service –Plan A

· Posted on the Town’s Website at 12:01 AM Thursday- 4/26/2007

· Food Establishments called for Clarification or 

· For Inspection Appointments

· Calls to Owners/Managers-Packet Available 8:00 AM from Town Hall Location

Full Service Reopening
Plan B-Water Lifted


· Flush pipes/faucets/bubblers/hot water tanks for at least 5 minutes (longer for hot water).

· Run food equipment with water line connections (post-mix beverage machines, misters, coffee urns) through two cycles and discard water.

· Flush, clean, and sanitize dishwashers according to manufacturers’ instructions.

· Run water softeners through two regeneration cycles.

· Change out all water filters.

Plan B- Reopening Protocol

· Drain reservoirs within the facility. 

· Discard existing ice. Run water through ice machine for 5 minutes.  Run the machine and dispose of first batch of ice.  Change the water filter on the ice machine. Clean and sanitize the entire machine, following manufacturers’ instructions. 

· Check equipment for damage and corrosion.

· Wash, rinse, and sanitize all food service glassware, dishware, flatware, utensils, and food preparation items and surfaces.

BoH Distribution Tree

Information Packets Plan A and B

· Town Website

· Town Cable and Public Informational Briefings 

· Alternate Health Agents

· Town Office Staff- Telephones/Faxing

Post Incident Actions

· Appointment of Blue Ribbon Committee


on the Water Emergency of April 25-27, 2008

· Committee Members-Categories

· Homeland Security Exercise and Evaluation Program (HSEEP)


After Action Report/Improvement Plan
AAR/IP

Public Health actions and responses reviewed by the Committee according to the HSEEP.

Primary Areas for Improvement

· Communications and Notification Plan

· Emergency Plans for all Town Departments

· Lack of understanding of certain emergency response plans, call down lists, crisis decision making- additional training 

· Organizational Structure of Town departments

AAR  Conclusion

· According to the HSEEP classification system, overall performance rating was performed with some challenges, but adequately.

Town Improvements

· Reversed 911 Installed

· Two – Way Radios for Staff

· Town COOP updated and distributed with recommendations from AAR/IP
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