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Introduction

This desk guide is a companion document to the Drinking Water Quality Management Policy and identifies the processes, roles, responsibilities, technical references and best practices to support execution and compliance with said Policy. 

Definitions

Drinking water outlet.  Building fixtures which provide water intended for consumption, including drinking water fountains, concession water outlets, water faucets used as sources of drinking water (e.g., faucets in kitchens, lunch/break areas, meeting areas, and others), water sources used for food preparation including cooking of food and cleaning of food, utensils, containers, and cooking products.
Potable water.  Water fit for human consumption, including water from drinking water outlets as well as water from restroom and janitorial faucets. 
Public water system (PWS).  A publicly or privately owned system for the provision of water for human consumption through pipes or other constructed conveyances that has at least 15 service connections or regularly serves an average of at least 25 individuals daily for at least 60 days out of the year. Drinking water furnished by a PWS to a GSA owned or leased facility is generally considered potable and acceptable for consumption as evidenced by the Federal, state and local testing requirements imposed on the PWS.
Community water system (CWS).  A PWS that is designated as a CWS that serves a defined residential and/or business community and that is not a public utility.
Private wells. “Private” (e.g., household or limited service) wells, sometimes referred to as non-public water systems, are not regulated under EPA’s drinking water program and are instead generally regulated on a limited basis by the States.  The Safe Drinking Water Act (SDWA) does not regulate private wells which serve fewer than 25 individuals.  State or local authorities, however, may regulate such private wells under certain circumstances. 
Dead leg. A section of plumbing or length of pipe that is capped on one end so that the water does not move through that section. Dead legs can lead to water denaturing through bacterial growth or unwanted metallic leaching.
Responsibilities

Office of Facilities Management. The Office of Facilities Management (OFM) is responsible for development of drinking water quality guidance and oversight of the overall drinking water program.  OFM will provide training on the requirements in this guide and support regions when addressing drinking water concerns and resolving complaints.

· Regional Environmental, Safety & Health Program Staff. The regional environmental, safety and health (ES&H) program staff is responsible for ensuring compliance with this guidance. 
· The ES&H staff supports regional facility managers, project managers and lease administration managers :
· Provide technical interpretation and offer conclusions and/or recommendations of drinking water testing reports;
· Assist in having drinking water systems evaluated and/or drinking water; 
· Assist in communicating to tenant agencies about drinking water concerns, questions or incidents;
· Ensure records for water system commissioning, repairs and/or water quality testing are maintained; and
· Provide reviews and input on all mitigation and corrective action efforts in buildings where elevated drinking water contaminants are found.

PBS, Facility Managers. Facility Managers are responsible for:
· Ensure drinking water systems are being maintained in accordance with existing Operations & Maintenance (O&M) contract requirements and all relevant laws and regulations.
· Respond to drinking water complaints or concerns in a timely and thorough fashion by conducting or coordinating plumbing system evaluations and/or water quality testing;
· Communicate to all building occupants and visitors all relevant information about drinking water incidents or emergencies;
· Take all available action to restore drinking water to a building, in the wake of any incident that renders the drinking water non-potable; and 
· Manage the testing of drinking water as required by the PBS drinking water guidance EPA, state or local statute.
PBS, Office of Design and Construction. The Office of Design and Construction (ODC) is responsible for ensuring all new plumbing systems are designed and constructed in accordance with the P-100 “Facilities Standards for the Public Buildings Service”, including system commissioning.
PBS, Lease Administration Managers. Lease Administration Managers (LAM) are responsible for ensuring lessors comply with the lease contract requirements for drinking water quality including all pertinent laws and regulations. The LAMs are also responsible for ensuring lessors promptly and thoroughly respond to any drinking water concerns or complaints.
Delegated Buildings. Agencies delegated authority for GSA owned buildings are responsible for:
· Ensure drinking water systems are maintained in accordance with the best practices of the industry and all relevant laws, regulations and federal requirements.
· Respond to drinking water complaints or concerns in a timely and thorough manner by conducting or coordinating plumbing system evaluations and/or water quality testing.
· Communicate to all appropriate stakeholders, including building occupants, contractors and visitors any relevant information about incidents, emergencies or issues affecting drinking water quality.
· Take all available action to restore drinking water to a building, in the wake of any incident that renders the drinking water non-potable; and  
· Manage the testing of drinking water as required by this desk guide, EPA, state or local regulations.
Guidance 

Building and System Commissioning
Newly constructed, GSA owned facilities shall be subject to drinking water system commissioning in accordance with PBS-P100 “Facilities Standards for the Public Buildings Service" requirements prior to use. GSA owned facilities that undergo complete or substantial drinking water system replacement shall also be commissioned prior to use. Commissioning shall conform to the requirements of the P-100 and at minimum consist of flushing the system with fresh water and testing water from a representative number of outlets for total coliform bacteria and lead. Test results exceeding state, local or EPA limits shall require re-flushing and retesting. In some instances, disinfection may be needed for elevated bacteria levels that can’t be reduced through flushing. 
Child Care Center Testing  
All GSA child care centers shall be tested for lead and copper every three (3) years. Testing shall be conducted in accordance with EPA guidance (Sampling for Lead in Drinking Water in Nursery Schools and Day Care Facilities, EPA 812-B-94-003 and Lead in Schools Drinking Water, EPA 57-/9-89-00), and the GSA Child Care Design Guide. Key features of the testing are:
· Water samples shall be first draw.
· Samples shall be from the cold water side of the outlet.
· All drinking water outlets shall be sampled.
· Facilities older than 25 years and sample results between 10 and 15 parts per billion of lead require annual sampling, in accordance with EPA guidance.
· Final commissioning of newly built centers shall include sampling of all outlets and at or near the service connection.
One or more of the following response actions are necessary for any test result that exceeds the EPA primary drinking water standards for copper or lead:
· Flushing the water line
· Replacing plumbing fixtures or piping
· Installing in-line water filtration
· Removing outlet(s) from service
Retesting is required to confirm the effectiveness of the response actions before the water may be used for consumption.
Incidents, Complaints and Emergencies
The guidance requires that complaints about drinking water be promptly evaluated by the Facility Manager, lessor or delegated agency and corrective action be taken to restore water quality.  Similarly, incidents and emergencies that affect drinking water will be promptly investigated and corrective action taken to restore water quality.  For all confirmed impacts on drinking water, testing may be required to confirm the corrective measures have restored the drinking water to an acceptable quality standard.  

Evaluating drinking water complaints will require gathering the necessary information to determine potential source of the complaint:
· Which outlets are affected
· Are there visible or apparent indications of an off-taste, color or odor
· When did the problem first occur and is it associated with any related facility maintenance or construction
· Is it continuous or does it occur only at certain times
Water testing may be needed to isolate the location of the problem and/or confirm the nature of the complaint.  The testing method selected should be determined based on the nature of the complaint. The most common causes of drinking water complaints are: iron (rust), dissolved or trapped air (from plumbing repairs), copper, lead and bacteria. When a problem is confirmed through investigation and/or testing, corrective actions may include:
· Flushing the water line
· Replacing plumbing fixtures or piping
· Installing in-line water filtration
· Removing the outlet(s) from service
Incidents and emergencies affecting drinking water may include: plumbing backflow, pipe breaks, service outages and flooding.  Flooding that results in potential mixing of wastewater and drinking water require testing for coliform bacteria following system repair and flushing to ensure the water meets potable water standards. Similarly, plumbing breaks where the water lines are in contact with soil require coliform bacteria testing following repair and flushing. Such testing must follow EPA, state or local requirements, which may require additional testing parameters such as iron and copper.
Legionella control.  
Legionella bacteria are addressed in this guidance although not considered to be an active concern in drinking water systems. Legionella is readily present in water but poses no risk unless conditions allow the bacteria to sufficiently amplify and there is a mechanism for exposure. GSA manages these conditions through the use of preventive facility maintenance and operating practices. Appendix E describes the inspection, maintenance and cleaning procedures prescribed by GSA to prevent and control legionella in facility water systems.

Water from sources other than municipality or public water system (PWS)
In GSA owned facilities served by a community water system (CWS) or other non-public water system (often well water), records reviews and drinking water quality testing must be conducted as described below to ensure water quality.  
For facilities served by a CWS, obtain and review the water Consumer Confidence Report (CCR) or Drinking Water Quality Report that the CWS is required by law to provide to its customers  by July 1 of each year. Review the regulated contaminants the CWS detected in treated drinking water and the level at which they were found for the preceding calendar year.  For any contaminants above the maximum contaminant level, confer with the CWS to ensure appropriate corrective actions are taken to achieve and maintain acceptable levels.[footnoteRef:1] [1:  The same testing requirements as specified in Sections a-d also apply to buildings served by a CWS.

] 

For facilities served by a non-public water system (such as local well water or other supply not regulated as a PWS or CWS), review and maintain available existing water quality records. EPA and various states recommend testing of these systems initially, annually, and when off-normal events occur (see Appendix F, Non-public Water System Testing Guidelines). Conduct water quality testing in a manner generally consistent with these recommendations. In addition, review any State and/or local regulations for drinking water quality testing for non-public water systems and conduct testing accordingly. In addition to State and local requirements, the testing guidelines outlined should be adhered to.
· Unless test records are already available, conduct initial testing for arsenic, chloride, fluoride, hardness, iron, lead, manganese, mercury, nitrate, pH, radon, sodium, sulfate, total coliform bacteria, and total dissolved solids. If lead is found to exceed 20 ppb, proceed as described in Section a, above.
· Repeat initial testing when there are changes in the water supply system (well replacement or fracturing and significant repairs of pipes, pumps, and components).
· Repeat initial testing when a well water supply is flooded, after it has been recovered and purged, and before it is returned to service.
· Conduct annual testing for nitrate, pH, total coliform bacteria, and total dissolved solids.
· Conduct similar testing as defined in Section c, Monitoring for Other Contaminants and Water Quality Indicators, in response to tenant complaints/concerns/health effects, changes in color/taste/odor, wastewater contamination, and other off-normal conditions.  Also see Appendix B, EPA Secondary Drinking Water Standards and Appendix F, Non-public Water System Testing Guidelines for possible test parameters.
· Review public records of local well water (or other source water) conditions and contaminant levels.  Conduct initial testing based on any identified concerns associated with the local geographical area (e.g., for contaminants prevalent to the area that are related to heavy agricultural use, oil and gas production, coal or other mining, landfills, and industrial use; refer to Appendix F). 
For GSA-leased facilities, the lessor shall provide water quality records to GSA and provide testing and/or assurance of water quality as required in lease contract obligations.

Prohibited Use of Lead
As amended by the Reduction of Lead in Drinking Water Act, the Safe Water Drinking Act prohibits for all construction, renovation, and repair projects (owned or leased) the use of solder and flux containing more than 0.2% lead and domestic water pipe or pipe fittings with a weighted average lead content of wetted surfaces of more than 0.25%.  Prior to 2014, pipes and pipe fittings were allowed with 8.0% or less lead. The lead solder ban was enacted by Congress on June 19, 1986. Buildings constructed prior to this date may need more intense testing and remedial actions for lead than those specified in Section a, above. Although main gate valves larger than 2 inches are exempt from the lead restrictions, lead fittings for all main gate valves are not permitted in GSA construction.    


Appendix A:  EPA Primary Drinking Water Standards
The Primary Drinking Water Standards established by the Environmental Protection Agency (EPA) as required by the Safe Drinking Water Act are legally enforceable standards that apply to public water systems. These primary standards are intended to protect the public against consumption of drinking water contaminants that present a risk to human health. The contaminant levels in the tables below are not-to-exceed levels, expressed as the maximum measurable values allowable by law, or “maximum contaminant levels” (MCLs). States may enact their own standards, but they must be as or more stringent than these. Test results for all water supply systems are available for GSA review. 
GSA may be required to sample water internal to a building if complaints are registered about water quality or appearance. Sampling may also be warranted when problems occur within a building’s plumbing and water distribution system. The values in these tables are the contaminant levels against which such samples should be evaluated. Testing should be done for contaminants relevant to the nature of the occupant complaint or problem in the water system as noted in Sections (c) and (e) of this guidance document.  Refer to Appendix B, EPA Secondary Drinking Water Standards.
	Microorganisms

	Contaminant
	MCLG1 (mg/L)2
	MCL or TT1 (mg/L)2
	Potential Health Effects from Long-Term Exposure Above the MCL
 (unless specified as short-term)
	Sources of Contaminant in Drinking Water

	Cryptosporidium
	Zero
	TT3
	Gastrointestinal illness (such as diarrhea, vomiting, and cramps)
	Human and animal fecal waste

	Giardia lamblia
	Zero
	TT3
	Gastrointestinal illness (such as diarrhea, vomiting, and cramps)
	Human and animal fecal waste

	Heterotrophic plate count (HPC)
	n/a
	TT3
	HPC has no health effects; it is an analytic method used to measure the variety of bacteria that are common in water. The lower the concentration of bacteria in drinking water, the better maintained the water system is.
	HPC measures a range of bacteria that are naturally present in the environment

	Legionella
	Zero
	TT3
	Legionnaire's Disease, a type of pneumonia
	Found naturally in water; multiplies in heating systems

	Total Coliforms (including fecal coliform and E. Coli)
	Zero
	5.0%4
	Not a health threat in itself; it is used to indicate whether other potentially harmful bacteria may be present5
	Coliforms are naturally present in the environment; as well as feces; fecal coliforms and E. coli only come from human and animal fecal waste.

	Turbidity
	n/a
	TT3
	Turbidity is a measure of the cloudiness of water. It is used to indicate water quality and filtration effectiveness (such as whether disease-causing organisms are present). Higher turbidity levels are often associated with higher levels of disease-causing microorganisms such as viruses, parasites and some bacteria. These organisms can cause symptoms such as nausea, cramps, diarrhea, and associated headaches.
	Soil runoff

	Viruses (enteric)
	Zero
	TT3
	Gastrointestinal illness (such as diarrhea, vomiting, and cramps)
	Human and animal fecal waste




	Disinfection Byproducts

	Contaminant
	MCLG1 (mg/L)2
	MCL or TT1 (mg/L)2
	Potential Health Effects from Long-Term Exposure
 Above the MCL
 (unless specified as short-term)
	Sources of Contaminant in Drinking Water

	Bromate
	Zero
	0.010
	Increased risk of cancer
	Byproduct of drinking water disinfection

	Chlorite
	0.8
	1.0
	Anemia; infants and young children: nervous system effects
	Byproduct of drinking water disinfection

	Haloacetic acids (HAA5)
	n/a6
	0.060
	Increased risk of cancer
	Byproduct of drinking water disinfection

	Total Trihalomethanes (TTHMs)
	--> n/a6
	======-->--> 0.080
	Liver, kidney or central nervous system problems; increased risk of cancer
	Byproduct of drinking water disinfection




	Disinfectants

	Contaminant
	MCLG1 (mg/L)2
	MCL or TT1 (mg/L)2
	Potential Health Effects from Long-Term Exposure
 Above the MCL
 (unless specified as short-term)
	Sources of Contaminant in Drinking Water

	Chloramines (as Cl2)
	MRDLG=41
	MRDL=4.01
	Eye/nose irritation; stomach discomfort, anemia
	Water additive used to control microbes

	Chlorine (as Cl2)
	MRDLG=41
	MRDL=4.01
	Eye/nose irritation; stomach discomfort
	Water additive used to control microbes

	Chlorine dioxide (as ClO2)
	MRDLG=0.81
	MRDL=0.81
	Anemia; infants and young children: nervous system effects
	Water additive used to control microbes



	Inorganic Chemicals

	Contaminant
	MCLG1 (mg/L)2
	MCL or TT1 (mg/L)2
	Potential Health Effects from Long-Term Exposure Above the MCL (unless specified as short-term)
	Sources of Contaminant in Drinking Water

	Antimony
	0.006
	0.006
	Increase in blood cholesterol; decrease in blood sugar
	Discharge from petroleum refineries; fire retardants; ceramics; electronics; solder

	Arsenic
	0
	0.010 as of 01/23/06
	Skin damage or problems with circulatory systems, and may have increased risk of getting cancer
	Erosion of natural deposits; runoff from orchards, runoff from glass and electronics production wastes

	Asbestos (fiber > 10 micrometers)
	7 million fibers per liter (MFL)
	7 MFL
	Increased risk of developing benign intestinal polyps
	Decay of asbestos cement in water mains; erosion of natural deposits

	Barium
	2
	2
	Increase in blood pressure
	Discharge of drilling wastes; discharge from metal refineries; erosion of natural deposits

	Beryllium
	0.004
	0.004
	Intestinal lesions
	Discharge from metal refineries and coal-burning factories; discharge from electrical, aerospace, and defense industries

	Cadmium
	0.005
	0.005
	Kidney damage
	Corrosion of galvanized pipes; erosion of natural deposits; discharge from metal refineries; runoff from waste batteries and paints

	Chromium (total)
	0.1
	0.1
	Allergic dermatitis
	Discharge from steel and pulp mills; erosion of natural deposits

	Copper
	1.3
	TT7; Action Level=1.3
	Short term exposure: Gastrointestinal distress
Long term exposure: Liver or kidney damage
People with Wilson's Disease should consult their personal doctor if the amount of copper in their water exceeds the action level
	Corrosion of household plumbing systems; erosion of natural deposits

	Cyanide (as free cyanide)
	0.2
	0.2
	Nerve damage or thyroid problems
	Discharge from steel/metal factories; discharge from plastic and fertilizer factories

	Fluoride
	4.0
	4.0
	Bone disease (pain and tenderness of the bones); Children may get mottled teeth
	Water additive which promotes strong teeth; erosion of natural deposits; discharge from fertilizer and aluminum factories

	Lead
	Zero
	TT7; Action Level=0.015
	Infants and children: Delays in physical or mental development; children could show slight deficits in attention span and learning abilities
Adults: Kidney problems; high blood pressure
	Corrosion of household plumbing systems; erosion of natural deposits

	Mercury (inorganic)
	0.002
	0.002
	Kidney damage
	Erosion of natural deposits; discharge from refineries and factories; runoff from landfills and croplands

	Nitrate (measured as Nitrogen)
	10
	10
	Infants below the age of six months who drink water containing nitrate in excess of the MCL could become seriously ill and, if untreated, may die. Symptoms include shortness of breath and blue-baby syndrome.
	Runoff from fertilizer use; leaking from septic tanks, sewage; erosion of natural deposits

	Nitrite (measured as Nitrogen)
	1
	1
	Infants below the age of six months who drink water containing nitrite in excess of the MCL could become seriously ill and, if untreated, may die. Symptoms include shortness of breath and blue-baby syndrome.
	Runoff from fertilizer use; leaking from septic tanks, sewage; erosion of natural deposits

	Selenium
	0.05
	0.05
	Hair or fingernail loss; numbness in fingers or toes; circulatory problems
	Discharge from petroleum refineries; erosion of natural deposits; discharge from mines

	Thallium
	0.0005
	0.002
	Hair loss; changes in blood; kidney, intestine, or liver problems
	Leaching from ore-processing sites; discharge from electronics, glass, and drug factories




	Organic Chemicals

	Contaminant
	MCLG1 (mg/L)2
	MCL or TT1 (mg/L)2
	Potential Health Effects from Long-Term Exposure Above the MCL (unless specified as short-term)
	Sources of Contaminant in Drinking Water

	Acrylamide
	zero
	TT8
	Nervous system or blood problems; increased risk of cancer
	Added to water during sewage/wastewater treatment

	Alachlor
	zero
	0.002
	Eye, liver, kidney or spleen problems; anemia; increased risk of cancer
	Runoff from herbicide used on row crops

	Atrazine
	0.003
	0.003
	Cardiovascular system or reproductive problems
	Runoff from herbicide used on row crops

	Benzene
	zero
	0.005
	Anemia; decrease in blood platelets; increased risk of cancer
	Discharge from factories; leaching from gas storage tanks and landfills

	Benzo(a)pyrene (PAHs)
	zero
	0.0002
	Reproductive difficulties; increased risk of cancer
	Leaching from linings of water storage tanks and distribution lines

	Carbofuran
	0.04
	0.04
	Problems with blood, nervous system, or reproductive system
	Leaching of soil fumigant used on rice and alfalfa

	Carbon tetrachloride
	zero
	0.005
	Liver problems; increased risk of cancer
	Discharge from chemical plants and other industrial activities

	Chlordane
	zero
	0.002
	Liver or nervous system problems; increased risk of cancer
	Residue of banned termiticide

	Chlorobenzene
	0.1
	0.1
	Liver or kidney problems
	Discharge from chemical and agricultural chemical factories

	2,4-D
	0.07
	0.07
	Kidney, liver, or adrenal gland problems
	Runoff from herbicide used on row crops

	Dalapon
	0.2
	0.2
	Minor kidney changes
	Runoff from herbicide used on rights of way

	1,2-Dibromo-3-chloropropane (DBCP)
	zero
	0.0002
	Reproductive difficulties; increased risk of cancer
	Runoff/leaching from soil fumigant used on soybeans, cotton, pineapples, and orchards

	o-Dichlorobenzene
	0.6
	0.6
	Liver, kidney, or circulatory system problems
	Discharge from industrial chemical factories

	p-Dichlorobenzene
	0.075
	0.075
	Anemia; liver, kidney or spleen damage; changes in blood
	Discharge from industrial chemical factories

	1,2-Dichloroethane
	zero
	0.005
	Increased risk of cancer
	Discharge from industrial chemical factories

	1,1-Dichloroethylene
	0.007
	0.007
	Liver problems
	Discharge from industrial chemical factories

	cis-1,2-Dichloroethylene
	0.07
	0.07
	Liver problems
	Discharge from industrial chemical factories

	trans-1,2-Dichloroethylene
	0.1
	0.1
	Liver problems
	Discharge from industrial chemical factories

	Dichloromethane
	zero
	0.005
	Liver problems; increased risk of cancer
	Discharge from drug and chemical factories

	1,2-Dichloropropane
	zero
	0.005
	Increased risk of cancer
	Discharge from industrial chemical factories

	Di(2-ethylhexyl) adipate
	0.4
	0.4
	Weight loss, liver problems, or possible reproductive difficulties.
	Discharge from chemical factories

	Di(2-ethylhexyl) phthalate
	zero
	0.006
	Reproductive difficulties; liver problems; increased risk of cancer
	Discharge from rubber and chemical factories

	Dinoseb
	0.007
	0.007
	Reproductive difficulties
	Runoff from herbicide used on soybeans and vegetables

	Dioxin (2,3,7,8-TCDD)
	zero
	0.00000003
	Reproductive difficulties; increased risk of cancer
	Emissions from waste incineration and other combustion; discharge from chemical factories

	Diquat
	0.02
	0.02
	Cataracts
	Runoff from herbicide use

	Endothall
	0.1
	0.1
	Stomach and intestinal problems
	Runoff from herbicide use

	Endrin
	0.002
	0.002
	Liver problems
	Residue of banned insecticide

	Epichlorohydrin
	zero
	TT8
	Increased cancer risk, and over a long period of time, stomach problems
	Discharge from industrial chemical factories; an impurity of some water treatment chemicals

	Ethylbenzene
	0.7
	0.7
	Liver or kidneys problems
	Discharge from petroleum refineries

	Ethylene dibromide
	zero
	0.00005
	Problems with liver, stomach, reproductive system, or kidneys; increased risk of cancer
	Discharge from petroleum refineries

	Glyphosate
	0.7
	0.7
	Kidney problems; reproductive difficulties
	Runoff from herbicide use

	Heptachlor
	zero
	0.0004
	Liver damage; increased risk of cancer
	Residue of banned termiticide

	Heptachlor epoxide
	zero
	0.0002
	Liver damage; increased risk of cancer
	Breakdown of heptachlor

	Hexachlorobenzene
	zero
	0.001
	Liver or kidney problems; reproductive difficulties; increased risk of cancer
	Discharge from metal refineries and agricultural chemical factories

	Hexachlorocyclopentadiene
	0.05
	0.05
	Kidney or stomach problems
	Discharge from chemical factories

	Lindane
	0.0002
	0.0002
	Liver or kidney problems
	Runoff/leaching from insecticide used on cattle, lumber, gardens

	Methoxychlor
	0.04
	0.04
	Reproductive difficulties
	Runoff/leaching from insecticide used on fruits, vegetables, alfalfa, livestock

	Oxamyl (Vydate)
	0.2
	0.2
	Slight nervous system effects
	Runoff/leaching from insecticide used on apples, potatoes, and tomatoes

	Polychlorinated biphenyls (PCBs)
	zero
	0.0005
	Skin changes; thymus gland problems; immune deficiencies; reproductive or nervous system difficulties; increased risk of cancer
	Runoff from landfills; discharge of waste chemicals

	Pentachlorophenol
	zero
	0.001
	Liver or kidney problems; increased cancer risk
	Discharge from wood preserving factories

	Picloram
	0.5
	0.5
	Liver problems
	Herbicide runoff

	Simazine
	0.004
	0.004
	Problems with blood
	Herbicide runoff

	Styrene
	0.1
	0.1
	Liver, kidney, or circulatory system problems
	Discharge from rubber and plastic factories; leaching from landfills

	Tetrachloroethylene
	zero
	0.005
	Liver problems; increased risk of cancer
	Discharge from factories and dry cleaners

	Toluene
	1
	1
	Nervous system, kidney, or liver problems
	Discharge from petroleum factories

	Toxaphene
	zero
	0.003
	Kidney, liver, or thyroid problems; increased risk of cancer
	Runoff/leaching from insecticide used on cotton and cattle

	2,4,5-TP (Silvex)
	0.05
	0.05
	Liver problems
	Residue of banned herbicide

	1,2,4-Trichlorobenzene
	0.07
	0.07
	Changes in adrenal glands
	Discharge from textile finishing factories

	1,1,1-Trichloroethane
	0.20
	0.2
	Liver, nervous system, or circulatory problems
	Discharge from metal degreasing sites and other factories

	1,1,2-Trichloroethane
	0.003
	0.005
	Liver, kidney, or immune system problems
	Discharge from industrial chemical factories

	Trichloroethylene
	zero
	0.005
	Liver problems; increased risk of cancer
	Discharge from metal degreasing sites and other factories

	Vinyl chloride
	zero
	0.002
	Increased risk of cancer
	Leaching from PVC pipes; discharge from plastic factories

	Xylenes (total)
	10
	10
	Nervous system damage
	Discharge from petroleum factories; discharge from chemical factories




	Radionuclides

	Contaminant
	MCLG1 (mg/L)2
	MCL or TT1 (mg/L)2
	Potential Health Effects from Long-Term Exposure Above the MCL (unless specified as short-term)
	Sources of Contaminant in Drinking Water

	Alpha particles
	none7 ---------- zero
	15 picocuries per Liter (pCi/L)
	Increased risk of cancer
	Erosion of natural deposits of certain minerals that are radioactive and may emit a form of radiation known as alpha radiation

	Beta particles and photon emitters
	none7 ---------- zero
	4 millirems per year
	Increased risk of cancer
	Decay of natural and man-made deposits of
certain minerals that are radioactive and may emit forms of radiation known as photons and beta radiation

	Radium 226 and Radium 228 (combined)
	none7 ---------- zero
	5 pCi/L
	Increased risk of cancer
	Erosion of natural deposits

	Uranium
	Zero
	30 ug/L as of 12/08/03
	Increased risk of cancer, kidney toxicity
	Erosion of natural deposits



1Definitions:
· Maximum Contaminant Level Goal (MCLG) - The level of a contaminant in drinking water below which there is no known or expected risk to health. MCLGs allow for a margin of safety and are non-enforceable public health goals.
· Maximum Contaminant Level (MCL) - The highest level of a contaminant that is allowed in drinking water. MCLs are set as close to MCLGs as feasible using the best available treatment technology and taking cost into consideration. MCLs are enforceable standards.
· Maximum Residual Disinfectant Level Goal (MRDLG) - The level of a drinking water disinfectant below which there is no known or expected risk to health. MRDLGs do not reflect the benefits of the use of disinfectants to control microbial contaminants.
· Treatment Technique (TT) - A required process intended to reduce the level of a contaminant in drinking water.
· Maximum Residual Disinfectant Level (MRDL) - The highest level of a disinfectant allowed in drinking water. There is convincing evidence that addition of a disinfectant is necessary for control of microbial contaminants.

2 Units are in milligrams per liter (mg/L) unless otherwise noted. Milligrams per liter are equivalent to parts per million (PPM).
 
3 EPA's surface water treatment rules require systems using surface water or ground water under the direct influence of surface water to
· Disinfect their water, and
· Filter their water, or
· Meet criteria for avoiding filtration so that the following contaminants are controlled at the following levels:
· Cryptosporidium: Unfiltered systems are required to include Cryptosporidium in their existing watershed control provisions
· Giardia lamblia: 99.9% removal/inactivation.
· Viruses: 99.99% removal/inactivation.
· Legionella: No limit, but EPA believes that if Giardia and viruses are removed/inactivated, according to the treatment techniques in the Surface Water Treatment Rule, Legionella will also be controlled.   
· Turbidity: For systems that use conventional or direct filtration, at no time can turbidity (cloudiness of water) go higher than 1 Nephelometric Turbidity Unit (NTU), and samples for turbidity must be less than or equal to 0.3 NTUs in at least 95 percent of the samples in any month. Systems that use filtration other than the conventional or direct filtration must follow state limits, which must include turbidity at no time exceeding 5 NTUs.
· Heterotrophic Plate Count (HPC): No more than 500 bacterial colonies per milliliter.
· Long Term 1 Enhanced Surface Water Treatment: Surface water systems or groundwater under the direct influence (GWUDI) systems serving fewer than 10,000 people must comply with the applicable Long Term 1 Enhanced Surface Water Treatment Rule provisions (such as turbidity standards, individual filter monitoring, Cryptosporidium removal requirements, updated watershed control requirements for unfiltered systems).
· Long Term 2 Enhanced Surface Water Treatment Rule: This rule applies to all surface water systems or ground water systems under the direct influence of surface water. The rule targets additional Cryptosporidium treatment requirements for higher risk systems and includes provisions to reduce risks from uncovered finished water storage facilities and to ensure that the systems maintain microbial protection as they take steps to reduce the formation of disinfection byproducts.
· Filter Backwash Recycling: This rule requires systems that recycle to return specific recycle flows through all processes of the system's existing conventional or direct filtration system or at an alternate location approved by the state.
4 No more than 5.0% samples total coliform-positive (TC-positive) in a month. (For water systems that collect fewer than 40 routine samples per month, no more than one sample can be total coliform-positive per month.) Every sample that has total coliform must be analyzed for either fecal coliforms or E. coli if two consecutive TC-positive samples, and one is also positive for E.coli fecal coliforms, system has an acute MCL violaton.
5 Fecal coliform and E. coli are bacteria whose presence indicates that the water may be contaminated with human or animal wastes. Disease-causing microbes (pathogens) in these wastes can cause diarrhea, cramps, nausea, headaches, or other symptoms. These pathogens may pose a special health risk for infants, young children, and people with severely compromised immune systems.
6 Although there is no collective MCLG for this contaminant group, there are individual  MCLGs for some of the individual contaminants: 
· Trihalomethanes: bromodichloromethane (zero); bromoform (zero); dibromochloromethane (0.06 mg/L): chloroform (0.07 mg/L.
· Haloacetic acids: dichloroacetic acid (zero); trichloroacetic acid (0.02 mg/L); monochloroacetic acid (0.07mg/L). Bromoacetic acid and dibromoacetic acid are regulated with this group but have no MCLGs.
7 Lead and copper are regulated by a treatment technique that requires systems to control the corrosiveness of their water. If more than 10% of tap water samples exceed the action level, water systems must take additional steps. For copper, the action level is 1.3 mg/L, and for lead is 0.015 mg/L.
8 Each water system must certify, in writing, to the state (using third-party or manufacturer's certification) that when acrylamide and epichlorohydrin are used to treat water, the combination (or product) of dose and monomer level does not exceed the levels specified, as follows:
· Acrylamide = 0.05% dosed at 1 mg/L (or equivalent)
· Epichlorohydrin = 0.01% dosed at 20 mg/L (or equivalent)



Appendix B:  EPA Secondary Drinking Water Standards
The Secondary Drinking Water Standards are non-enforceable guidelines regulating contaminants that may cause cosmetic effects (such as skin or tooth discoloration) or aesthetic effects (such as taste, odor, or color) in drinking water. Compliance with the secondary maximum contaminant levels is recommended, but not mandatory. These contaminants are not considered a risk to human health but levels above these standards may cause people to stop using the public water system although it may be safe to drink. 
Water internal to a building should be sampled if complaints are registered about water quality or appearance.  Sampling may also be warranted when problems occur within a building’s plumbing and water distribution system. The values in these tables are the contaminant levels against which such samples should be evaluated. Testing should be done for contaminants relevant to the nature of the occupant complaint or problem in the water system as noted in Sections (c) and (e) of this guidance document.  Refer to Appendix A, EPA Primary Drinking Water Standards.

	Contaminant
	Secondary MCL
	Noticeable Effects above the Secondary MCL

	Aluminum
	0.05 to 0.2 mg/L*
	colored water

	Chloride
	250 mg/L
	salty taste

	Color
	15 color units
	visible tint

	Copper
	1.0 mg/L
	metallic taste; blue-green staining

	Corrosivity
	Non-corrosive
	metallic taste; corroded pipes/ fixtures staining

	Fluoride
	2.0 mg/L
	tooth discoloration

	Foaming agents
	0.5 mg/L
	frothy, cloudy; bitter taste; odor

	Iron
	0.3 mg/L
	rusty color; sediment; metallic taste; reddish or orange staining

	Manganese
	0.05 mg/L
	black to brown color; black staining; bitter metallic taste

	Odor
	3 TON (threshold odor number)
	"rotten-egg", musty or chemical smell

	pH
	6.5 - 8.5
	low pH: bitter metallic taste; corrosion
high pH: slippery feel; soda taste; deposits

	Silver
	0.1 mg/L
	skin discoloration; graying of the white part of the eye

	Sulfate
	250 mg/L
	salty taste

	Total Dissolved Solids (TDS)
	500 mg/L
	hardness; deposits; colored water; staining; salty taste

	Zinc
	5 mg/L
	metallic taste


*mg/L is milligrams of substance per liter of water.
APPENDIX C
Lead in Drinking Water Sampling Procedure

Testing shall be performed in accordance with the two-step sampling process established in EPA’s Lead in Drinking Water in Schools and Non-Residential.  Refer to Section 2, Lead Testing Protocol of this Publication for specific details on all aspects of lead testing, including nuances such as ice maker sampling.  This publication includes many examples of testing various types of water outlets and water sources.  The procedure below is a summary procedure consistent with the Publication, but not all-inclusive of the publication.  It is also consistent with the Lead and Copper Rule.

Prepare to Sample

· Identify the drinking water outlets for sampling. Only sample the cold side. 

· Make arrangements for lead testing with a laboratory certified by EPA or a State for drinking water testing.

· Make arrangements with the laboratory and obtain the proper number of sample bottles that contain the proper nitric acid preservative.  Typically, a one-liter polyethylene bottle containing the preservative should be used for sampling.  A wide-mouth bottle is often preferred to avoid splashing and to more efficiently collect water from drinking fountains, eyewashes, showers, and other a-typical outlets, especially for the first plug.  

NOTE:  For this two-step sampling process, two bottles are required per sampling location. If the bottles contain nitric acid preservative, exercise caution when handling and filling the bottles to avoid skin burns from the preservative.
· Label the bottles with an identifier and obtain a sampling form from the laboratory to record the sampling location, date, and time of sample collection and other desired information.

NOTE:  Be sure to identify the samples as morning/first draw or follow-up/second draw samples.  Refer to “Record of Sampling” form in this Appendix from the EPA publication Lead in Drinking Water in Schools and Non-Residential for document sampling and recording results.  A comparable laboratory-provided or other sampling form can also be used.

When to Sample

· Collect drinking water samples in the morning following a regular business day and prior to drinking water outlet use by occupants.

· Do NOT sample on a Monday or on the first work day after a long weekend (unless it is specifically prescribed and intended to sample at these times).

· To avoid occupant use of the drinking water outlet, sample early in the morning before occupants arrive, and/or tag the drinking water outlet “out of service for drinking water testing” to avoid use prior to sampling.  However, do NOT turn off the water supply to the outlet to be sampled, such as after hours on the day before.

How to Sample

· Collect the “morning first draw” sample.  Hold the bottle immediately under/at the drinking water outlet.  Turn on the outlet as fully open as would be typical of use without causing splashing or overfilling.  Fill the bottle with the first plug of water coming out of the outlet.

NOTE:
· Do NOT allow the outlet to be purged or used prior to sampling.  The plug of water that is standing within the outlet and associated fixture or piping is to be collected.
· Sample cold water only.  Turn on only the cold water supply to fill the bottle.  If the circumstance warrants sampling of hot water, turn on only the hot water supply.
· AVOID touching the rim or interior of the bottle and cap with hands or any parts of the outlet being sampled, particularly any metal component.

· After the first draw sample is collected and secured, purge the drinking water outlet by allowing water to run from the outlet for a period of 30 seconds.  The outlet valve should be as fully opened as practicable during purging.

· After purging, reduce the water flow to a normal use level and avoid splashing or overfilling.  Using a second bottle, collect the “second draw” follow-up sample.

OPTION:  If preferred, the second draw sample can be collected on a later date after results are obtained for the first draw sample.  A second draw sample and analysis is only specified in the EPA publication for drinking water outlets that show the first draw sample result to be greater than 15 ppb lead.  Alternately, the second draw sample can be taken on the same day as the first draw, but only analyzed by the laboratory if the corresponding first draw sample has greater than 15 ppb lead (Refer to item D. Instructions to the Laboratory).

· Specific Service Connection Instructions:  Take this sample before the facility opens.  Open the tap closest to the connection.  Let the water run and feel the temperature of the water.  As soon as you feel the water change from warm to cold, collect the sample.  This represents the water outside the building.  Depending on results, additional sampling may be needed at a later date at the main or other areas to diagnose any supplied water issues.

Deliver Samples to the Laboratory and Provide Instructions

· Follow all EPA procedural requirements for sample preservation, storage, and holding times.  Follow all Federal, State, and local regulations for transport of samples to the laboratory including consideration of those containing a nitric acid preservative.

· Instruct the laboratory to analyze for “total lead” using a method that achieves a detection limit of 5 ppb and preferably less (e.g., 1-2 ppb).

NOTE:  Typically this detection limit is achieved using “graphite furnace” atomic absorption or using inductively coupled plasma technology.  Instruct the laboratory NOT to use “flame” atomic absorption because the detection limit is not adequate. 

· According to the EPA publication cited, the second draw sample only has to be analyzed by the laboratory if the first draw sample has greater than 15 ppb lead.  If preferred, the laboratory can be instructed to only analyze the second draw sample if the corresponding first draw sample shows lead elevated above 15 ppb.

Sample Recordkeeping Form 

The “Sample Recordkeeping Form” is excerpted from EPA’s Lead in Drinking Water in Schools and Non-Residential Buildings.  It or a comparable form can be used to document samples collected and results. 
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Ice Maker Sampling Procedure

The procedure excerpted from EPA’s Lead in Drinking Water in Schools and Non-Residential Buildings is included at the end of this Appendix and describes how to sample ice makers.  It is also available on the EPA web site https://www.epa.gov/sites/production/files/2015-09/documents/leadinschools.pdf 

NOTE:  Collect ONLY the initial ice samples as described, above.  If results are greater than 20 ppb then addition diagnostic testing should be implemented for the ice maker as described in the procedure below.[image: ]

APPENDIX D 
Lead in Drinking Water Remediation Processes

The following information on lead in drinking water remediation processes is from EPA’s publication Lead in Drinking Water in Schools and Non-Residential Buildings.  This document available on the EPA web site https://www.epa.gov/sites/production/files/2015-09/documents/leadinschools.pdf and provided in this and contains additional guidance and case studies regarding remediation practices.  Refer to EPA’s publication Sampling for Lead in Drinking Water in Nursery Schools and Day Care Facilities for additional information regarding childcare centers. Also included is a Best Practice Action Plan for responding to elevated lead or copper water levels in GSA facilities.
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APPENDIX D (continued)
Action Plan for Responding to Elevated Levels of Lead and Copper

The following best practice outlines the actions that should be taken by those responsible for GSA-controlled properties in response to drinking water test results that show elevated levels of lead and/or copper.

1. Shut off the water to the discharge point. Notify the regional PBS office responsible for environmental, safety & health.
2.  Initiate Public Information. Communicate to the affected tenants about the test results and resulting action taken. The following is an example correspondence:

The General Services Administration found elevated levels of (Lead and/or Copper) in a sample collected from (Location, i.e., 3rd floor southeast drinking fountain).  This drinking water source has been shut off.  GSA is undertaking a sampling and monitoring plan with the ultimate goal of returning the water to potable conditions and ultimately removing all lead and copper from drinking water in the (Building Name).

Lead and copper are common metals found in the environment.  The main sources of lead exposure are lead-based paint and lead contaminated dust or soil, and some plumbing materials and components.  It is not uncommon for lead and/or copper to leach from older plumbing fixtures and components into the water under the right conditions for corrosion.  GSA is taking steps to evaluate and remediate this issue including (list those below as applicable):
· Collection of drinking water samples from the entire building
· Determination the corrosive nature of the water in the building,
· Development of an inventory of the non-LEAD FREE plumbing components
· A Plan for the replacement of all non-LEAD FREE plumbing components.

The GSA Facility Manager will provide additional information as it becomes available.

3. Contact the Public Water Supplier. Ask the following questions:
· What are the results of the latest round of water samples for our building?
· Are there any major renovation projects that include changing of plumbing lines?
· Are there any elevated copper or lead tests or issues in the neighborhood?

4. Collaborate with the regional PBS office responsible for environmental safety & health to determine additional sampling locations.  Sample for Lead and Copper using protocol upstream of any Point of Use Devices.

5.  Collect additional samples.  The day before sampling remove any Point of Use filters and remove and clean the aerator.  Shut off the water or post signs so that it is not used. At each sampling location, collect the first draw sample; a one-liter sample of tap water that sat motionless in the plumbing pipes for at least six hours and is collected without flushing the tap. All tap water samples for lead must be first draw samples collected in accordance with EPA requirements.  Next, collect a purge sample at each location after letting the water run for at least 30 minutes.  Preserve samples as directed by the laboratory and ship samples to the laboratory.  Test results above 0.015 mg/l and 1.3 mg/l for lead and copper respectively, require action.

From the sample location farthest from the main intake and following the purge sample, measure the Water Quality Parameters to help to determine the corrosive nature of the water.  Optimum parameter values are:

· pH  between 7.5 and 9.5
· Alkalinity between 100 and 500 units
· Total Dissolved Solids  less than 0.2 ppm
· Total Iron less than 3 ppm
· Soluble Copper  less than 0.2 ppm
· Conductivity = none

Values outside these ranges could be leading to lead and copper leaching into the system.

6. Develop a list of all drinking fountains and sinks building-wide. Note whether the fixtures, pipes and fittings are lead-free or not.

7. Review the laboratory test results. Compare any additional elevated levels of copper or lead to the information regarding lead solder and corrosive test parameters. Consider implementing some corrosion control measures for plumbing sections that have elevated corrosive test parameters.

8. Plan for the eventual removal of plumbing components that are not lead free.

9. Monitor water quality. Periodically monitor water quality through testing, until all non-Lead free plumbing components have been removed.





APPENDIX E
Legionella Control in GSA Water Systems

Introduction. Legionella is the genus of a pathogenic group of Gram-negative bacteria, of which L. pneumophila is the most notorious for being responsible for Legionnaire’s disease. Legionnaire’s disease is a pneumonia-like illness. L. pneumophila can also cause a mild flu-like illness called Pontiac fever. Legionella is found naturally in fresh water and grows best in warm water, like the kind found in:
· Cooling towers
· Decorative fountains
· Hot water tanks
Legionella is usually contracted through inhalation of water mist or fine droplets contaminated with the bacteria. It is not contagious so people with legionnaire’s disease or Pontiac fever pose no threat to others around them. Most people exposed to the bacteria do not become ill. The elderly and immune-compromised individuals are most susceptible to becoming ill from Legionella.
As legionella is naturally occurring and does not cause illness in most exposed people, routine testing for the bacteria is not advised. The presence of legionella does not automatically indicate abnormal bacterial growth or amplification. 
GSA Water System Controls. Monitoring and maintenance of susceptible water systems in GSA buildings is the preferred method of preventing legionella growth and legionnaire’s outbreaks. Testing water systems for legionella and total bacteria is only required as part of the routine operations and maintenance (O&M) contract requirements and as final documentation that any water system disinfection process has been successful. The following O&M contract requirements and Preventive Maintenance (PM) procedures are intended to meet current ASHRAE Standard 188 and New York City guidelines. 
· GSA preventive maintenance guides require bacterial testing following the quarterly, semi-annual and/or annual cleaning and decontamination of the following water systems.
HVAC-TWR-01-03M Quarterly cooling tower cleaning
HVAC-TWR-01-01Y Annual cooling tower maintenance
ARCS-LND-01-06M Semi-annual Decorative/ornamental fountain maintenance
HVAC-EVP-03-03M Quarterly Humidification systems maintenance
KTCH-ICE-02-03M Quarterly ice maker machine maintenance
HVAC-EVP-02-03M Quarterly Evaporative cooling system maintenance

· Refer to Centers for Disease Control and Prevention website (http://www.cdc.gov/legionella/about/)

· The GSA PM Guide describes the emergency treatment and testing of water systems found to contain >10 CFU/ml L. pneumophila or instances of a confirmed legionnaire’s outbreak.

· GSA O&M MasterSpec requires:

· Specific cleaning action for elevated L. pneumophila bacteria levels (>10 cfu/ml) and total bacterial levels (>1000 cfu/ml)  in the Bacteria Contamination Control section
· Routine inspection and annual maintenance on susceptible water systems such as: cooling towers, fountains, ice makers, evaporative cooling systems in order to prevent bacterial growth.
· Quarterly testing of open loop cooling and hot water systems for total bacteria levels 
· Periodically running water fountains, showers, eye wash stations and related water outlets that are infrequently used, as part of routine building tour operations, in order to avoid stagnant water build-up.


APPENDIX F
Non-Public Water System Test Parameters
	
Not all problems with well water are a health concern, but they may make the water unusable due to taste, color, or function, such as use for washing. Other problems are of an immediate concern and testing for contaminants should be completed before the well is used for the first time, when a problem is suspected, after a flood, and at least annually. If a contaminant is detected, the results should include the concentration found and whether this level exceeds a drinking water health standard.  The following information is from the EPA web site.
	Conditions or Nearby Activities:
	Test for:

	Recurring gastro-intestinal illness
	Coliform bacteria

	Household plumbing contains lead
	pH, lead, copper

	Radon in indoor air or region is radon rich
	Radon

	Corrosion of pipes, plumbing
	Corrosion, pH, lead

	Nearby areas of intensive agriculture
	Nitrate, pesticides, coliform bacteria

	Coal or other mining operations nearby
	Metals, pH, corrosion

	Gas drilling operations nearby
	Chloride, sodium, barium, strontium

	Dump, junkyard, landfill, factory, gas station or dry-cleaning operation nearby
	Volatile organic compounds, total dissolved solids, pH, sulfate, chloride, metals

	Odor of gasoline or fuel oil, and near gas station or buried fuel tanks
	Volatile organic compounds

	Objectionable taste or smell
	Hydrogen sulfide, corrosion, metals

	Stained plumbing fixtures, laundry
	Iron, copper, manganese

	Salty taste and seawater, or a heavily salted roadway nearby
	Chloride, total dissolved solids, sodium

	Scaly residues, soaps don’t lather
	Hardness

	Rapid wear of water treatment equipment
	pH, corrosion

	Water softener needed to treat hardness
	Manganese, iron

	Water appears cloudy, frothy or colored
	Color, detergents


Source: U.S. Environmental Protection Agency. Additional Information on Private Wells. Accessed 03/28/2016 from: https://www.epa.gov/privatewells/additional-information-private-wells#how 


Only use laboratories that are certified to do drinking water tests. To find a certified laboratory in your state, you can contact a State Certification Officer or your local health department (which may also provide some testing free) to get a list of certified water testing labs in your state.
If a contaminant is detected, the results should include the concentration found and whether this level exceeds a drinking water health standard.
If a standard is exceeded in your sample, retest the water supply immediately and contact your public health department for assistance.   Some problems can be handled quickly. For example, high bacteria concentrations can sometimes be controlled by disinfecting a well.
Filters or other on-site treatment processes may also remove some contaminants. Other problems may require a new source of water or a new, deeper well. If serious problems persist, you may need to rely on bottled water until a new water source can be obtained.
To detect contamination problems early, you should test private water supplies annually for at least:
· Nitrates
· Coliform bacteria
· Total dissolved solids
· pH levels
Test more frequently if a problem was found in earlier tests.
What to do after a flood if I have a private well?
· Stay away from the well pump while flooded to avoid electric shock.
· Do not drink or wash from the flooded well to avoid becoming sick.
· Get assistance from a well or pump contractor to clean and disinfect your well before turning on the pump.
· After the pump is turned back on, pump the well until the water runs clear to rid the well of flood water.
· If the water does not run clear, get advice from the county or state health department or extension service.
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lce Making Machines

Sample Collection Procedures:

Initial Screening Sample 1E

Fill a suitable container (250 mL or larger, wide-mouthed bottle or Whirlpak TM)

prepared by the laboratory at least three-quarters full of ice. Do not touch the ice with
your hands. Use the non-metal scoop or disposable plastic gloves provided by the lab.

If the lead level in Sample 1E exceeds 20 ppb, collect a follow-up sample to determine if
the source of the lead is the plumbing or the ice making machine itself.

Follow-Up Sample 2E

Disconnect the ice maker from the plumbing and look for a screen at the inlet. Remove
the screen. If debris is present, forward a sample of the debris to the laboratory for
analysis. The laboratory will determine whether lead solder is present. If the debris
contains lead, the screen should be cleaned routinely.

Collect the sample from the disconnected plumbing as close to the ice maker as possible.
Fill the sample container with 250 mL of water.

interpreting Test Results:

If the lead level in Sample 2E is close to 5 ppb, the source of the lead in the ice is the
ice maker.

If the lead level in Sample 2E significantly exceeds 5 ppb (for example, 10 ppb), lead
is also contributed from the plumbing upstream from the ice maker.

If the lead level in Sample 2E exceeds 20 ppb, EPA recommends sampling from the

distribution system supplying water to the ice maker. Refer to Exhibit 23 on Sampling
Interior Plumbing for instructions.
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Section 4
Remedies

Solutions to lead problems typically need to be made
on a short-term as well as permanent basis. For example,
there are steps you can take while you wait for your test
results or until a permanent solution has been put in place
that will successfully reduce lead levels. These types of
solutions are considered interim remedies. The solutions that
are long-term in nature are considered permanent remedies.

There is no set method for selecting remedies. The decision
to follow a particular approach must be based on the
age/condition of your plumbing, the nature of your water
supply, the results of testing, and the sources of lead
contamination. In other words, the selection of remedies is
highly site-specific and typically involves the conduct of
additional follow-up sampling. It is important that you
identify the sources of lead contamination through follow-up
testing before employing permanent remedies. There have
been instances where facilities proceeded to the remedy stage
fore conducting follow-up testing, only to later learn that
their solution did not solve the lead contamination problem.

Outlined below are various routine, interim and permanent
remedies. To aid you in the process of selecting remedies, three
case studies have been included in Exhibits 11 through 13. The
intent of these case studies is to provide you with a sense of the
process involved in selecting a corrective measure and the role
of follow-up testing in pinpointing lead problems.

Routine Control Measures

In addition to employing short-term and permanent
remedies, a number of routine activities should be conducted
to avoid possible exposures to lead:

. Clean debris from all accessible screens frequently.
If you discovered sediments in faucet screens, have the
sediments tested for lead and continue to clean your
screens frequently. If your facility does not appear to
have a sediment problem, you should still continue to
periodically inspect your screens.

. Use only cold water for food and beverage
preparation in cafeterias and cooking classes. Hot
water will dissolve lead more quickly than cold water
and is likely to contain increased lead levels. If hot
water is needed, it should be taken from the cold water
tap and heated on a stove or in a microwave oven,
These procedures should be continued even if the lead
levels in your building are found to be low as a result
of testing.

Interim (or Short-Term) Control Measures

Until more permanent solutions bring lead levels
down, you should implement interim measures to reduce lead
contamination in your facility’s drinking water. You might
consider implementing interim control measures while you
are waiting for your test results to return from the lab. You
might also consider implementing short-term measures while
you are waiting to see if more permanent solutions will
work. Before discontinuing any interim measure, you
should be certain (as a result of testing) that the lead
levels of your drinking water do not exceed 20 ppb. Some
examples of interim control measures include:

. "Flush" the piping system in your building. Do not
use water that has been in contact with your building’s
plumbing for more than 6 hours, such as overnight or
after weekends and vacations. "Flushing" involves
opening all suspect taps every morning before the
facility opens and letting the water run for a period of
time to clear water standing in the interior pipes and/or
the outlets. The flushing time varies by the type of
outlet being cleared. The degree to which flushing
helps reduce lead levels can also vary depending upon
the age and condition of the plumbing and the
corrosiveness of the water. Below is a discussion of
the advantages and disadvantages of flushing. Review
this information before deciding whether flushing is
appropriate as a short-term remedy in your facility.
Flushing instructions by outlet type are presented in
Exhibit 10.
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Exhibit 10 Flushing Directions by Outlet Type

Remember that each drinking water outlet must be flushed individually; flushing a toilet will not flush your water
fountains. All flushing should be recorded in a log submitted daily to the office in charge of this program.

(1)  To flush the interior plumbing, locate the faucet furthest away from the service line on each wing and floor of the
building, open the faucets wide, and let the water run for 10 minutes. For best results, calculate the volume of the
plumbing and the flow rate at the tap and adjust the flushing time accordingly. This 10-minute time frame is considered
adequate for most buildings. However, if you are concerned that this flushing time is inadequate because of the size of
your building, the diameter of your pipes, and/or the intricacy-of your piping system, you may wish to consult a local
plumber or engineer. The plumber or engineer could calculate a more exact flushing time period based on such factors
as length and diameter of pipe and volume and flow rate of water at the faucet (i.c., the faucet furthest away from the
service line).

Open valves at all drinking water fountains without refrigeration units and let the water run for roughly 30 seconds
to one minute.

Let the water run on all refrigerated water fountains for 15 minutes. Because of the long time period required,

routinely flushing refrigerated fountains may not be feasible. It may therefore be necessary to replace these outlets with
lead-free drinking devices.

Open all kitchen faucets (and other faucets where water will be used for drinking and/or cooking) and let the water run
for 30 seconds.

Advantages: - Thoroughly flush several designated drinking
water outlets daily while taking all others

. Quickest and easiest solution to high lead levels, temporarily out of service.
especially when contamination is localized in a small
area or in a small building. - Use bottled water.

. Does not require installation or maintenance of water - Collect water being flushed and use for non-
treatment equipment. consumptive purposes.

. Does not require complex instructions. . Another obvious disadvantage to flushing is the amount

of time and staff needed to perform the task:

Disadvantages: ‘
- If the water is very corrosive or if the plumbing is

®  The most obvious disadvantage to flushing is the new, flushing may need to be done more than once a
potential waste of water involved in the flushing day, since lead levels in the water can return to high
procedures. If water supplies are limited in your area, levels very quickly. To determine the number of
some alternatives to daily flushing include: additional flushes required, take additional follow-up

samples at the end of the business day. Depending
- Flush pipes only after weekends or vacations when upon your test results, you may need to flush the
lead levels may be highest (use only if lead levels system twice daily — once in the moming before the
do not exceed 20 ppb on a daily basis). facility opens and a second time before a lunch

period. If lead levels return to their original levels
within 4 hours of flushing, flushing is not a
practical solution.
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- If contamination is widespread in a large building,
flushing will take a lot of time and can waste water.

- Supervisors will have to check on the personnel
performing the flushing to ensure that instructions
are followed correctly and that accurate records
are maintained and reviewed. Taking occasional
follow-up samples from the outlets is one method
of checking.

- Routine daily flushing of water coolers is not feasible
because they take such a long time to flush.

Provide bottled water. This can be an expensive
alternative but might be warranted if you expect or are
aware of widespread contamination and flushing is not
an option. If you use bottled water, be aware that it is
not regulated by EPA but rather by the Food and Drug
Administration (FDA). The FDA typically adopts
standards for bottled water similar to those standards
established by EPA for public water systems. In
January 1993, the FDA published a proposal in the
Federal Register (at 58 FR 389) to lower the maximum
allowable lead concentration in bottled water from 50
ppb to 5 ppb. The final regulation, which is expected
to inciude the S5 ppb standard, is due to be published in

May 1994. This value should not be confused with
EPA’s action levels of 15 ppb for public water
suppliers and 20 ppb for schools and non-residential
buildings. These last values are associated with testing
protocols and are aimed at identifving lead
contamination problems.

Your State may also regulate bottled water, and, in
some instances, these standards may be more stringent
than the Federal requirements._ EPA recommends
that you require a written statement from the
bottled water distributor guaranteeing that the
bottled water meets FDA and State standards.

Permanent Remedies

You can take a number of actions to permanently reduce

or eliminate the sources of lead that originate in your building’s
plumbing. Some of these actions may allow the elimination or
reduction of routine flushing or other interim measures. After
obtaining an understanding of your water supply and the lead
conditions in your facility (as a result of testing), you need to
examine the permanent treatment options and select those most
appropriate to your situation. Obviously, your decision will be
based on such factors as cost, likelihood of success, availability
of water, and staffing requirements.

Water that is soft or acidic can be treated by the
public water supplier to make it less corrosive. The
1986 Safe Drinking Water Act generally requires that
public water systems undertake actions to make their
waters non-corrosive if the results of a tap sampling
program reveal elevated lead levels. As recommended
earlier, contact your public water supplier to learn
what it is doing to minimize corrosion throughout the
system. If your water supplier just recently initiated
corrosion control treatment, you might discuss the
period of time before such treatment will have a
possible effect on the lead in your facility. In the
interim, however, you should implement routine and
short-term remedies to reduce exposure to lead.
Finally, follow-up testing should be conducted after
corrosion control treatment begins before you rely on
this solution on a permanent basis.

If lead levels remain high (above 20 ppb), then you should

consider another type of remedy.

Corrosion control devices for individual buildings,
such as calcite filters, soda ash or phosphate
solution tanks, and feeder units are commercially
available. These types of devices treat the water for
lead at the point where water enters the building (i.e.,
near the service connection). These devices are known
as point-of-entry (POE) devices and are most suitable
for facilities that provide their own water supply. POE
devices typically cost $900 to $2,500, depending on
the size of the building.

Facilities that provide their own water supply are

subject to the provisions of the 1986 Safe Drinking
Water Act, which means that they must make their
water non-corrosive to minimize lead at the tap. A
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POE device is one possible corrosion control measure
such a facility could implement. Note: Facilities that
do not own their own water supply and are considering
a POE device as a permanent remedy should consult
the State drinking water program for guidance (see
Appendix A for a iisting of State programs). In some
states, the installation of such a device might define the
facility as a "public water system” and, therefore,
make the facility subject to all applicable laws.

You should consider a number of factors when selecting a
device for your facility, including the devices’ records of
performance to reduce corrosion. Typically, a
manufacturer will recommend a practical maintenance
program once a device is installed. A good maintenance
and quality assurance program is important for ensuring
that the device performs as it is intended.

Note: Carbon, sand, cartridge filters, and water
softeners will not prevent corrosion.

Lead levels can be reduced at the tap. Reverse
osmosis and distillation units are commercially
available and can be effective in removing lead. Since
these devices also make the water corrosive, they
should only be used when placed at the tap. Such
placement means the devices only treat the water at the
outlets where they are placed. Such devices are
termed point-of-use (POU) devices. There are a
number of POU cartridge filter units on the market that
effectively remove lead.

POU devices can be cither purchased or leased. They
can be fairly inexpensive ($65 to $280) or expensive
(ranging from $250 to $500, and up to $2,100 for a
computerized reverse osmosis treatment unit), their
effectiveness varies, and they are vulnerable to
vandalism. Like POE devices, they also require a
maintenance contract for regular upkeep to ensure
effectiveness. Cartridge filter units need to be replaced
periodically to remain effective. NSF International, an
independent, third-party certification organization, has
a testing program to evaluate the performance of POU
devices. Before purchasing any device, contact NSF
International at 3475 Plymouth Road, P.O. Box 1468,
Ann Arbor, MI 48106.

Remedies ' .

Existing wires already grounded to the water pipes
can possibly be removed by a qualified electrician,
and an alternative grounding system be installed.
Electrical current accelerates the corrosion of lead in
piping materials. If your local or State building codes
allow, consider finding an alternative grounding system
and have a qualified electrician make the change. Be
aware that the removal of grounding from water pipes
may create a shock hazard unless an acceptable,
alternative ground is provided.

If the sources of lead contamination are localized
and limited to a few outlets, replacing these outlets
may be the most practical solution. Note that some
new brass fixtures, valves and fittings, even though
they contain less than 8 percent lead under the "lead-
free” requirements of the 1986 Safe Drinking Water
Act, can leach sufficient amounts of lead in drinking
water to warrant concern. In fact, these products may
leach more lead than the old plumbing product because
the water has not had time to buiid up a protective
scale on the inside of the fixture.

EPA is currently working with industry to develop a
voluntary certification standard that will minimize |
leaching from brass plumbing products. In the
meantime, you should request the distributor and/or
manufacturer of any product you intend to purchase for
the results of any lead testing studies. Refrain from
purchasing any products from a manufacturer that is
unwilling to provide you with lead testing information.

Lead pipes within the system and those portions of
the lead service connectors under the water
supplier’s jurisdiction can be replaced. Contact your
public water supplier about this replacement.

However, your facility may be responsible for
replacing a portion of a lead service connector that is
under its own administrative jurisdiction, rather than
under the jurisdiction of the water supplier.

In some facilities, the plumbing system might be
modified so that water supplied for drinking or
cooking is redirected to bypass sources of lead
contamination. Before undertaking such an
alternative, be certain of the sources of lead
contamination. Foliow-up testing would also be
necessary, as with the other remedies, to ensure that

the measure results in reduced lead levels at the tap.
N
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Flushing individual problem outlets or all outlets
may also represent a solution. There are advantages
and disadvantages to flushing. Flushing is often the -
quickest and easiest solution to high lead levels,
especially when contamination is localized in a small
area or in a small building. See the Short-term
Remedies section above for a discussion of the
advantages/disadvantages of this remedy in addition to
outlet flushing instructions. Review this information
before deciding whether flushing is appropriate as a
permanent remedy in your facility.

Time-operated solenoid valves can be installed and
set to automatically flush the main pipes (headers)
of the system. It is important to note that solenoid
valves are not practical for flushing water coolers.
These would need to be flushed manually by staff. See
Short-term Remedies section above for flushing
instructions for water fountains.

If other treatment fails or is impractical, bottled
water can be purchased for consumption by the
building community. As noted under the short-term
remedies section above, make sure that the bottled
water you select meets Federal and/or State standards
for lead and other drinking water contaminants. EPA
recommends that you require a written statement from
the bottled water distributor guaranteeing that the lead
levels in the water do not exceed 5 ppb.

Make sure that any plumber who does repair or
replacement work on the facility’s plumbing system
uses only "lead-free" solders and other materials.
The 1986 Safe Drinking Water Act requires that only
"lead-free” materials be used in new plumbing and
plumbing repairs. Make sure all plumbers and other
workers adhere to these requirements. These actions
will ensure that new lead is not introduced into the
facility’s plumbing system. Report any violations of
the "lead-free” requirements to your local plumbing
inspector or the State drinking water program (see
Appendix A for a directory of State programs).

Case Studies

The following three case studies are based on real-life
experiences and are intended to illustrate the types of remedial
actions that can be employed to eliminate/reduce lead at drinking
water outlets. The first two case studies involve facilities that
own or operate their own water supply and are, therefore,
subject to the requirements of the Safe Drinking Water Act.
The remaining case study involves a facility that purchases its
water from a public water system. For such facilities, it is
important that the water supplier be contacted to obtain
information regarding the quality of the water being distributed.
The remedies discussed in the following case studies include:

. Removal of outlets from service, replacement of outlets
with lead-free devices, system flushing, and follow-up
sampling (Case Study 1).

. Pipe and outlet replacement, testing of the source water,
and installation of point-of-entry treatment and corrosion
control (Case Study 2).

. Flushing, plumbing replacement, meter replacement, and
POU treatment (Case Study 3).

These case studies demonstrate that follow-up testing is critical
to a successful lead abatement program. They also illustrate the
importance of planning sample collection efforts and profiling
the plumbing system. System profiling includes such activities
as inspecting all outlets to determine their make and model and
documenting the types, age, and location of piping and plumbing
fixtures. A lead sampling program, consisting of initial and
follow-up testing, involves pinpointing sources of lead problems
(thereby eliminating other sources from consideration) and, in
turn, identifying appropriate remediation measures.
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