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Preliminary Agenda - Ms. Yang, Taiwan Water Company

08.30am-09.00am ~ Welcome to Hach and introduction T.Voll/A.Mau
09.00am-09.30am Company Introduction and LSBU T.Voll/A. Mau
09.30am-10.30am Company Tour T.Sundby/].Way
10.30am-11.30pm EPA Trends - Discussion EPA consultant C.Jackson

11.30pm-14.00pm Lunch

Lynn Egan/ Scott
Acute toxicity testing(ECLOX, SA1100 and yin e Seo
14.00pm-15.30pm Tucker/ Katy
WDMP) .
Craig/Dan Kroll
15.30pm-16.30pm  Echem Product Portfolio - presentation Faye Bonomo/A. Mau
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B 'fﬁ » * Chris Harris ( Assistant Manager )
E £ 970-482-3143
Paht-: 4424 Laporte Ave.Ft.Collins,Colorado 80521
I R 1963 W%@zﬂ” f{/t Soldier Canyon Dam (Hid e 75 ~<Igfir) I FLEg[n B
SRR S 2P0 Larimer county water district (ELCO)4 f{ a5
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Maryland Department of the Environment
1800 Washington Boulevard, Baltimore, MD 21230
http:/fwww.mde.state.md.us

|| GOVERNOR ||
Steven Johnson
Principal Counsel [ E
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General Kathy M. Kinsey
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Operations &jr?.llamry Secretary Policy & Planning
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F. Tyrone Hill ' -
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Equal Opportunity Off -
[ I I 1
Susan Scotto Richard Eskin George Aburn Horacio Tablada Jay Sakai
Director Director Director Direcior Director
Operational Services Science Services Air & Radiation Land Water
Administration Adrril i i Administration
Administration
Human Resources Emwironmental Leatl F'D-swng Compliance
Fiscal Services Health Air Quality Permits. Program
rement & TMDL Technical Aeruavy Flanning Sclu:l Wasta ‘Wastewater Permits
James Purvis Coniract Crevelopment Air Quality ‘Waste Diversion & Wietlands &
Director Management Water Quality ‘Compliance Materals Waterways
Information ] Central Services Manitoring Air Quality Management ‘Water Supply
Management & Operational Services Environmental Monitoring Land Restoration Sediment,
Technology & Management Assessment Mokile Sowrces Program Stormwater & Dam
Planning & Project Water Quafity Control Oil Conbrol Safety
Restoration & Radiclogical Health Recyding & Operational &
Protection Operational & Operations Administrative
Oy i & Admini Mining Services
Administrative Sarvices Operational
Services Sendces
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£ 'ﬁﬁ » @ Taiyin Wei ( Supervisor,Trace Metals Laboratory )
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F‘-f ﬁf‘ : 410-767-6186

Figk1 201 W. Preston St.,Baltimore, Md 21201

[t 21 R BT Ny 2 HU ke

OPERATIONAL FORMAT

DIVISION OF ENVIRONMENTAL CHEMISTRY
Prince A. Kassim, Ph.D., Chief
Rohanie Jarack, OFf, Sec TTT

QUALITY ASSURANCE | STARLIMS
Vacant / Prince Kassim

SAMPLE MANAGEMENT AREA
Gharia Roane, PHLS-L

ENVIROMMENTAL SCIENCE PROGRAM | |
Asoka Katumuluw, PRD. PHLS-M | |

ENVIRONMENTAL TOMICOLOGY PROGRAM
Beborah Miller-Tuck, FHLS-M

—

—

Inorgamics Analytical Laboratory Air & Radiation Organics Analytical Laboratory Trace Metals Laboratory
Vacant, FHLS-5 Vacamt, PHLS-5 Sadia Muneem, PHLS-5 ¥vonne Tai-Sen-Choy, PHLS-5
Hutrients Section Air Quality Section sermii-Volatile Organics Sedtion Environmental Mesals Section
Shahla Ameli, PHLS-L Monica Saurders, PHLS-L Vacart, PHLS-L L Syed Hag, PHLS-L
Chemical Emergency Preparsdness &
General Chemistry saction Radiation section volatile Organics Section L Response Section
Taiyin Wi, PHLS-L Mirna Alpizor, FLSL Chatmon Thomes, PHLSL Vacant, PHLS-L
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BRI 40 FEED - RIS OB BT 5 ST VR - BRI
WIS ey 25 Rl (i e WU (5
T AP IOSRRE G 1yt

VU RIS R LIMS R ORRIE) R A
ST EY TR TR S BRI -

IS 7 S P HATIEEEOT (=R T3 A Johns Hopkins £33 Friifgag o 1
Y 2 EEE 12 F (Timeline )

e 2002: New Lab Review Committee Established (Frif #f@4 ¥~ £l %’7 Ry )

*  2003: Committee Reports Submitted (XE% % F1{7#5)

 2004: DHMH Adopts New Labs as Capital Project (F[ * *MNE ¥4 S ET)

e 2005: Possible Lab Sites Studied ()

* 2006: Justification for Cost to Cover First Half of Design Budget ( Fﬁ?l%ﬁ[ 3 5T
%“FEEF%?F??" D)

e 2007: Design Money Reverted, Consultants Requested (?ﬁﬁ?”l‘%@ T H D)

*  2008: Consultants Report on Sizing and Alternate Funding (f{l#¢!s i ZEt f )

e 2009: $6 Million Initial Design Provided (¥ {7 F%%“F“l F F'ﬁ )
MEDCO Bonds Approved ( Fu £ A VRHISE 2 [l E)

e 2010: Architect and Owners Reps Selected (& E-H ST == E " )
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Design Phase Begins ( ﬁf[ RS )

e 2011: Design Continues (i%ﬁ@%‘?f )
Construction to Begin ( [ F,ﬁ ZThg

e 2012 - 2013: Construction Continues (#7815 Z¥h%

e 2014: Construction Complete (EHZ¥% T ) Movein (& * )
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METHOD 4430

SCREENING FOR POLYCHLORINATED DIBENZO-P-DIOXINS AND FURANS (PCDD/Fs) BY
ARYL HYDROCARBON-RECEPTOR PCR ASSAY

SW-846 is not intended to be an analytical training manual. Therefore, method procedures
are written based on the assumption that they will be performed by analysts who are formally
trained in at least the basic principles of chemical analysis and in the use of the subject
technology.

In addition, SW-846 methods, with the exception of required method use for the analysis
of method-defined parameters, are intended to be guidance methods which contain general
information on how to perform an analytical procedure or technique which a laboratory can use
as a basic starting point for generating its own detailed Standard Operating Procedure (SOP),
either for its own general use or for a specific project application. The performance data
included in this method are for guidance purposes only, and are not intended to be and must not
be used as absolute QC acceptance criteria for purposes of laboratory accreditation.

1.0 SCOPE AND APPLICATION

1.1 Method 4430 is a procedure for the screening of Polychlorinated dibenzo-p-dioxins
and furans (PCDD/Fs) in soil and sediment. This method uses a commercially available Aryl
hydrocarbon Receptor (AhR) based polymerase chain reaction (PCR) assay.. The AhR-PCR
assay screens samples by their toxicity equivalent quotient (TEQ) by responding to individual
PCDD/F congeners in approximate correlation to their toxicity equivalent factors (TEF). The
TEQ measured by the AhR-PCR assay is the sum of the response from the individual
congeners. See Table 2 for a detailed list of response factors for individual PCDD/F congeners.
More information about the AhR-PCR assay can be found at www.eichrom.com/dioxin/products.

EXIT Disclaimer

1.2 The AhR-PCR assay employs AhR proteins extracted from mammalian cells to
bind PCDD/Fs. Upon binding PCDD/Fs, the AhR forms an activated receptor complex with an
aryl hydrocarbon nuclear translocator (ARNT) and a specific DNA response element (DRE).
This activated receptor complex is captured onto a microwell in a 96-well plate and isolated from
unreacted AhR, ARNT and DRE by washing on a 96-well plate washer. The level of PCDD/F
contamination is then measured indirectly by amplifying and measuring the DRE using real time
PCR. Since the interaction of the AhR with individual PCDD/F congeners is proportional to the
TEF values of the individual PCDD/F congeners, the response measured by the AhR-PCR
assay correlates very well with the TEQ of the sample.

13 The AhR-PCR assay and the associated sample preparation method outlined in
this document provide a technique for the estimation of the total PCDD/F TEQ. The method will
not provide concentrations of individual PCDD/F congeners, as the individual congeners are not
separated during the sample preparation. During the sample preparation, the PCDD/Fs are
isolated as a group from potentially interfering compounds such as polychlorinated biphenyls
(PCB) and polynuclear aromatic hydrocarbons (PAH). A complete list of compounds which have
been identified to have significant response on the AhR-PCR assay is provided in Table 2.

1.4 The AhR-PCR assay responds to PCDD/F congeners in proportion to their
concentration and TEF value. However, the response factors for individual PCDD/F congeners
on the AhR-PCR assay are not identical to the TEF values assigned by the World Health
Organization (WHO). Therefore, variation in the accuracy among samples may occur solely
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because of variability in congener composition. A comparison of AhR-PCR response factors and
WHO TEF values is provided in Table 2.

15 This method details a single extraction technique (pressurized fluid extraction,
PFE) and sample preparation method which has been shown to effectively extract the PCDD/Fs
from soil and sediment samples and isolate the PCDD/Fs from most interfering classes of
compounds. Other extraction methods, solvent systems or sample clean-up methods may be
used, provided adequate performance of these methods is demonstrated for the analytes of
interest from the matrix of interest.

1.6 The limit of detection submitted by the manufacturer of this testing product is 0.4
pg of 2,3,7,8-tetrachlorodibenzo-p-dioxin (2,3,7,8-TCDD). This detection limit is provided as
guidance only, and the limit achievable by a user for a given sample will be dependent on
several factors including the type of sample matrix.

1.7 Prior to employing this method, analysts are advised to consult the base method
for each type of procedure that may be employed in the overall analysis (e.g. Methods 3500,
3600, 4000, 5000, and 8000) and the manufacturers instructions for additional information on
quality control procedures, development of QC acceptance criteria, calculations, and general
guidance. Analysts also should consult the disclaimer statement at the front of the manual and
the information in Chapter Two for guidance on the intended flexibility in the choice of methods,
apparatus, materials, reagents, and supplies, and on the responsibilities of the analyst for
demonstrating that the techniques employed are appropriate for the analytes of interest, in the
matrix of interest, and at the levels of concern.

In addition, analysts and data users are advised that, except where explicitly specified in a
regulation, the use of SW-846 methods is not mandatory in response to Federal testing
requirements. The information contained in this method is provided by EPA as guidance to be
used by the analyst and the regulated community in making judgments necessary to generate
results that meet the data quality objectives for the intended application.

1.8 Use of this method is restricted to use by, or under the supervision of, personnel
appropriately experienced and trained in the use of general laboratory techniques including
sample extraction, column chromatography and polymerase chain reaction (PCR). Each analyst
must demonstrate the ability to generate acceptable results with this method.

2.0 SUMMARY OF METHOD

2.1 Detailed sample preparation and analysis procedures for this method are available
in the manufacturer’s literature at www.eichrom.com/dioxin/products. [ExIT Disclaimer| A brief
description of the key steps is provided below.

2.2 Diatomaceous earth is added to the dry sample and mixed. The sample is then
extracted using pressurized fluid extraction (PFE).

2.3 Following PFE, the solvent is exchanged to hexane, and the PCDD/Fs are isolated
from interfering compounds by column chromatography using commercially available silica gels
and Florisil. The PCDD/Fs are recovered in 50% methylene chloride:hexane. The sample is
concentrated and redissolved in heptane.

2.4 An accurately measured volume of blank, sample, standard or recovery standard
in heptane is added to a glass vial containing a mixture of AhR, ARNT and DRE and mixed for
one hour.
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2.5 An accurately measured volume of the AhR, ARNT, DRE that has been
equilibrated with blank, sample, standard or recovery standard for one hour is then added to a
plastic microwell and mixed for 30 minutes. PCDD/F-AhR-ARNT-DRE complexes bind to the
walls of the microwell, and excess AhR, ARNT and DRE are removed by rinsing on a 96-well
plate washer.

2.6 PCR reagents are added to the microwell and the amount of DRE, which is
proportional to the TEQ of the sample, is measured using PCR. The response from the PCR is
related to TEQ by a dose-response curve generated from 2,3,7,8-TCDD standards. The PCR
can analyze up to 38 samples in duplicate, with blanks, standards and recovery standards
simultaneously in 90 minutes.

3.0 DEFINITIONS

See the glossary at the end of this method for procedure-specific terms. Also, refer to the
SW-846 chapter of terms and acronyms and Methods 8280 and 8290.

4.0 INTERFERENCES

4.1 Solvents, reagents, glassware and other sample processing hardware may yield
artifacts and/or interferences to sample analysis. All of these materials must be demonstrated to
be free from interferences under the conditions of the analysis by analyzing method blanks.
Specific selection of reagents and purification of solvents by distillation in all-glass systems may
be necessary. Refer to each method to be used for specific guidance on quality control
procedures and to Chapter Four and Method 8290 for general guidance on the cleaning of
glassware.

4.2 The AhR used in this method binds to the seventeen PCDD/F congeners with
established TEF values, and other aryl hydrocarbon compounds, such as PCBs, PAHSs,
brominated and mixed brominated/chlorinated dibenzo-p-dioxins and furans, PCDD/F
congeners without established TEF values and other compounds similar in structure to 2,3,7,8-
TCDD. The highest response is observed for 2,3,7,8-TCDD and compounds of similar structure
and degree of chlorination. A complete list of compounds for which the response of the AhR-
PCR assay has been observed is given in Table 2.

4.3 The AhR used in this method binds to PCDD/F and similar molecules based on
structure, not mass. Therefore, *Carbon- or other stable isotope labeled standards are detected
to the same degree as native compounds. These labeled standards cannot be used as internal
standards with this method.

4.4 High levels (10° x that of the desired analyte) of selected PAH compounds and
high molecular weight aliphatic hydrocarbons have been shown to inhibit the response of the
AhR-PCR assay. However, it is unlikely that high levels of these compounds will remain with the
PCDD/F fraction if the sample preparation instructions provided by the manufacturer are
followed.

5.0 SAFETY

51 This method does not address all safety issues associated with its use. The
laboratory is responsible for maintaining a safe work environment and a current awareness file
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of OSHA regulations regarding the safe handling of the chemicals listed in this method. A
reference file of material safety data sheets (MSDS) should be available to all personnel
involved in these analyses.

5.2 The AhR-PCR assay should only be used by properly trained personnel in an
appropriate laboratory environment. Personnel should wear appropriate personal protective
equipment, including safety glasses, lab coat and gloves.

5.3 PCDD/F standards, solutions containing PCDD/Fs and potentially contaminated
samples should be treated as hazardous materials.

54 Handle all organic solvents (toluene, acetone, hexane, heptane and methylene
chloride) in a fume hood.

55 Silica gels and Florisil should be treated as respiratory hazards and treated with
the appropriate care.

5.6 Silica gels impregnated with sulfuric acid, potassium hydroxide and silver nitrate
should be treated with care as they can cause skin irritation, discoloration or burns.

5.7 Some test components are stored in freezers (-20°C and -80°C). Care should be
taken to avoid direct contact of frozen components with skin.
6.0 EQUIPMENT AND SUPPLIES

6.1 This section does not list common laboratory glassware (e.g. beakers and flasks).

A complete list of the equipment and supplies can be found in the manufacturer’s literature
(www.eichrom.com/dioxin/products). |exit pisclaime:r

6.2 The AhR-PCR assay requires a real-time PCR instrument with FAM and ROX
detection capabilities. Please see the manufacturer’s literature for a complete list of compatible
models.

6.3 Other significant equipment required for the AhR-PCR assay includes a 96-well
platewasher (Biotek EIx50 or equivalent), a 96-well plateshaker (Heidolph Titramax 1000 or
equivalent), a refrigerator/freezer (4°C/-20°C) and a -80°C freezer (or liquid nitrogen vial storage
Dewar) for storage of the test kit components.

6.4 The manufacturer will supply or specify equipment, apparatus and materials
necessary for the successful completion of the test. Do not mix the equipment, supplies or
reagents from other test kits. The AhR-PCR assay contains reagents that are evaluated by the
manufacturer on a lot to lot basis. Do not mix the reagents from multiple lots, unless expressly
allowed by the manufacturer.

6.5 Incorporation of apparatus for the capture of evaporated solvents during
concentration procedures may be required by Federal, State or local municipality regulations
that govern air emissions of volatile organics. EPA recommends the incorporation of this type of
reclamation system as a method to implement an emissions reduction program. Solvent
recovery is a means to conform with waste minimization and pollution prevention initiatives.
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7.0 REAGENTS AND STANDARDS

7.1 Reagent grade or pesticide grade chemicals must be used in all tests. Unless
otherwise indicated, it is intended that all reagents conform to the specifications of the
committee of Analytical Reagents of the American Chemical Society, where such specifications
are available. Other grades may be used, provided it is first ascertained that the reagent is of
sufficiently high purity to permit its use without lessening the accuracy of the determination.
Reagents should be stored in glass to prevent the leaching of contaminants from plastic
containers.

7.2 Extraction Solvents: This method has been validated using a 3:7 mixture of
acetone and toluene for the extraction solvent and a pressurized fluid extraction system. Other
solvent systems or another extraction apparatus may also be used provided that they have
been shown to provide reproducibly high recovery of the analytes of interest from the matrix of
interest. The choice of extraction solvent and apparatus will depend on the analytes of interest
and the matrix of interest, and no single solvent or apparatus is universally applicable to all
analytes or matrices. Whatever solvent system and apparatus is employed, including those
specifically listed in this method, the analyst must demonstrate adequate performance for the
analytes of interest, at the levels of interest, from the matrix of interest. At a minimum, such a
demonstration will encompass the initial demonstration of proficiency described in method 3500,
using a clean reference matrix. Method 8000 describes procedures that may be used to develop
performance criteria for such demonstrations as well as for matrix spike and laboratory control
sample results.

7.3 Detailed information on reagent requirements are given in the manufacturer’s literature
(www.eichrom.com/dioxin/products). [Exitoisclsimer] DO not mix the equipment, supplies or
reagents from different testing products or different lots of the AhR-PCR assay. Store all
reagents and standards according to the manufacturer’s instructions, and discard any reagents
that are past the expiration date assigned by the manufacturer.

8.0 SAMPLE COLLECTION AND STORAGE

Sample collection, preservation and storage requirements may vary by EPA program and
may be specified in a regulation or project planning document that requires compliance
monitoring for a given contaminant. Where such requirements are specified in the regulation,
follow those requirements. In the absence of specific regulatory requirements, use the following
information as guidance in determining the sample collection, preservation and storage
requirements.

8.1 The AhR-PCR assay requires small sample masses (typically 5-10 grams).
Sample collection procedures should ensure that the sample is representative of the source.
The distribution of PCDD/Fs in the sample can be heterogeneous. Samples should be
homogenized to ensure that any subsamples are representative of the whole sample. Water
content should be low enough to avoid standing water in the sample containers and ideally
should be removed before homogenizing and subsampling.

8.2 Sample extracts are stable for up to three months when refrigerated (4°C) and
stored in tightly sealed vials. Longer storage times may be possible if validated with
performance data.

8.3 Store all test kit components as outlined in the manufacturer’s literature.
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8.4 Some components must be thawed before use. Unless otherwise instructed by the
manufacturer, thaw components immediately prior to use to near room temperature. Do not use
hot water to thaw components as this can lead to decreased performance of the test.

8.5 Do not use test kits or components after the expiration date.

8.6 Do not use test kit components with components from a different lot of the test kit
or with components from test kits from different manufacturers.

9.0 QUALITY CONTROL

9.1 When inconsistencies exist between QC guidelines, method-specific QC criteria
take precedence over both technique-specific criteria and those criteria given in Chapter One,
and technique-specific QC criteria take precedence over the criteria in Chapter One. Any effort
involving the collection of analytical data should include development of a structured and
systematic planning document, such as a Quality Assurance Project Plan (QAPP) or a Sampling
and Analysis Plan (SAP), which translates project objectives and specifications into directions
for those that will implement the project and assess the results. Each laboratory should
maintain a formal quality assurance program. The laboratory should also maintain records to
document the quality of the data generated. All data sheets and quality control data should be
maintained for reference or inspection.

9.2 Refer to Method 3500, 3600, 3620 and 3630 for QC procedures to ensure the
proper operation of the various extraction and sample preparation techniques. Any more
specific QC procedures provided in this method will supersede those noted in Methods 3500,
3600, 3620 or 3630.

9.3 Before processing any samples, the analyst should demonstrate that all parts of
the equipment in contact with the sample and reagents are interference-free. This is
accomplished through the analysis of a method blank. Each time samples are extracted,
cleaned up, and analyzed, and when there is a change in reagents, a method blank should be
prepared and analyzed for the compounds of interest as a safeguard against chronic laboratory
contamination.

9.4 Any method blanks, matrix spike samples, or replicate samples should be
subjected to the same analytical procedures (Sec. 11.0) as those used on actual samples. For
sample extracts that are cleaned up using this method, the associated quality control samples
must also be processed through this cleanup method.

9.5 The commercially available testing product used to develop this method
represents a performance-based analytical technique. Therefore, it is imperative that the
manufacturer's instructions and specifications be followed closely. Follow the manufacturer's
instructions for the testing product being used for the quality control procedures specific to that
testing product. The following discussion of quality control requirements relies heavily on the
analyst's knowledge and understanding of the manufacturer's instructions.

9.6 Stringent quality assurance protocols should be maintained throughout each
stage of the testing procedure; i.e., sample extraction, sample preparation, and immunoassay
analysis. Various QA actions check for failure at each of these points in the process. Duplicate,
check samples, standard reference materials, and other QA samples and methods can and
should be used with this kit, with the exception of conventional isotope labelled internal
standards. The AhR-PCR assay recognizes PCDD/F congeners based on structure and not on
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mass. Therefore, conventional isotope-labelled internal standards are detected as native
material and cannot be used with this method.

9.7 As outlined above, routine quality control procedures associated with this method
include the measurement of standards, assay blanks, method blanks and recovery standards. It
is recommended that all measurements be performed in duplicate and that all measurements be
performed as part of the same batch of samples. A batch of samples includes up to 38 field
samples prepared and analyzed at the same time, along with standards, assay blanks, method
blanks and recovery standards.

9.8 Additional Quality Control Considerations
9.8.1 Do not use test kit components past their expiration dates.

9.8.2 Do not mix the equipment, supplies or reagents from test kits from
different manufacturers or from different lots of the test kit.

9.8.3 Use the test components within the storage temperature and operating
temperature limits specified by the manufacturer.

9.8.4 The AhR-PCR assay identifies and measures PCDD/F congeners based
on structure, not mass. Therefore isotope-labeled internal standards are detected as
native material and cannot be used with this method.

10.0 CALIBRATION AND STANDARDIZATION

See the manufacturer’s instructions for information on calibration and standardization.

11.0 PROCEDURE

Follow the manufacturer’s instructions for the test kit being used. Instructions can be found
on the test kit package insert or at www.eichrom.com/dioxin/products. [ExIT Disclaimer

12.0 DATA ANALYSIS AND CALCULATIONS

Follow the instructions provided by the manufacturer for the calculation of all testing
product results. For each batch of samples, use the calibration curve generated concurrently
with that AhR-PCR assay run.

13.0 METHOD PERFORMANCE

13.1 Performance data and related information are provided in SW-846 methods only
as examples and guidance. The data do not represent required performance criteria for users of
the methods. Instead, performance criteria should be developed on a project-specific basis, and
the laboratory should establish in-house QC performance criteria for the application of this
method. These performance data are not intended to be and must not be used as absolute QC
acceptance criteria for purposes of laboratory accreditation. In the case of this method, any test
kits used must be able to meet the performance specifications for the intended application. Also,
follow the manufacturer’s instructions for quality control procedures specific to the test kit used.
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13.2 Table 1 depicts response on the AhR-PCR assay for 2,3,7,8-TCDD over 1 year for
four different laboratories along with QA acceptance ranges.

13.3 Table 2 depicts cross-reactivity on the AhR-PCR assay relative to 2,3,7,8-TCDD.

13.4 Table 3 summarizes correlation data for AhR-PCR and GC-HRMS for spiked sand
and soil samples.

13.5 Table 4 summarizes correlation data for AhR-PCR and GC-HRMS for real-world
soil and sediment samples from US EPA Superfund Sites.

13.6 Table 5 summarizes typical false positive and false negative rates for AhR-PCR
near the action level of 50 pg/g TEQ.

13.7 Table 6 summarizes intra-lot variation on the AhR-PCR assay.

13.8 Table 7 summarizes inter-lot variation on the AhR-PCR assay.

14.0 POLLUTION PREVENTION

14.1  Pollution prevention encompasses any technique that reduces or eliminates the
guantity and/or toxicity of waste at the point of generation. Numerous opportunities for pollution
prevention exist in laboratory operation. The EPA has established a preferred hierarchy of
environmental management techniques that places pollution prevention as the management
option of first choice. Whenever feasible, laboratory personnel should use pollution prevention
technigues to address their waste generation. When wastes cannot be feasibly reduced at the
source, the Agency recommends recycling as the next best option.

14.2  For information about pollution prevention that may be applicable to laboratories
and research institutions consult Less is Better: Laboratory Chemical Management for Waste
Reduction, available from the American Chemical Society’s Department of Government
Relations and Science Policy, 1155 16™ St., N.W. Washington, D.C. 20036, (202) 872-4477.
http://www.acs.org. [EXIT Disclaime:

15.0 WASTE MANAGEMENT

The Environmental Protection Agency requires that laboratory waste management
practices be conducted consistent with all applicable rules and regulations. The Agency urges
laboratories to protect the air, water, and land by minimizing and controlling all releases from
hoods and bench operations, complying with the letter and spirit of any sewer discharge permits
and regulations, and by complying with all solid and hazardous waste regulations, particularly
the hazardous waste identification rules and land disposal restrictions. For further information on
waste management, consult The Waste Management Manual for Laboratory Personnel,
available from the American Chemical Society at the address listed in Sec. 14.2.
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17.0 TABLES, DIAGRAMS, FLOWCHARTS, AND VALIDATION DATA

The following pages contain the tables referenced by this method.
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Table 1. Standard Curve Metrics (Ct vs pg/mL 2,3,7,8-TCDD)*
Eichrom Eichrom Multi-lab Multi-lab Multi-lab Acceptable

Historical Multi-lab  Site 2 Site 3 Site 4 Range
Ct range 0-5000 55 5.8 5.7 5.0 4.9 >4.5
R” (78-5000) 0.980 0.984 0.992 0.984 0.994 >0.97
average SD of replicates 0.20 0.20 0.20 0.25 0.13 <0.30
number of curves generated 25 6 5 4 3

* Data are from 43 determinations of 2,3,7,8-TCDD Response over more than one year for 7 point standard
curve + blank in heptane (5000, 2500, 1250, 625, 313, 156, 78 and 0 pg 2,3,7,8-TCDD/mL heptane) generated
in four different laboratories. The assay detection limit, approximated from the lowest standard concentration,
78 pg/mL, which lies >3c from the assay blank, is 0.4 pg 2,3,7,8-TCDD per well. Actual achievable method
lower limits of quantitation will depend on several factors including sample size, extract volume and recoveries
of analytes through extraction and clean-up steps.
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Table 2. Cross-reactivity on the AhR-PCR Assay
Response for Chlorinated Dioxins and Furans on AhR-PCR Assay

AhR-PCR AhR-PCR
Structure compound Response compound Response Structure
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1,2,3,4,6,7,8,9 OCDD TEF (0.0003) 1,2,3,4,6,7,8,9 OCDF TEF (0.0003) O O
cl (o} Cl o Cl
Cl Cl Cl Cl
Cl Cl
Cl Cl
O O 03 0.02 ¢ “
o o . 2,3,4,7,8 PCDF TEF (0.3) 1,2,3,4,7,8,9 HpCDF TEF (0.01) O O
Cl O Cl
Cl
Cl
Cl Cl
O O 2,3,4,6,7,8 HXCDF 01
c o cl e TEF (0.1)
Cl Cl
Response for Polychlorinated Biphenyls on AhR-PCR Assay
AhR-PCR AhR-PCR
Structure compound Response compound Response Structure
o . Cl Cl
o 0.00003 . . 0.01
c.c. PCB-77 (3,34.4) TEF (0.0001) PCBA6BIALS) eroy O Q O a
Cl
Cl Cl Cl Cl
, 0.00005 . 0.00003
C|cl PCB-81 (3,4,4',5) TEF (0.0003) PCB-156 (233.44'5)  Lr (0.00003) c.c.
Cl Cl
Cl Cl Cl Cl Cl Cl
L <3x10-7 R, 0.00004
<:|cn PCB-105 (2,3,3'4,4) TEF (0.00003) PCB-157 (2,3,3'4,4'5") TEF (0.00003) Ch Q O cl
Cl
Cl Cl Cl Cl
\ 0.00001 R 0.000001
CIC| PCB-114 (2,3,4,4'5) TEF (0.00003) PCB-167 23'44'55)  1pr (0.00003) ci Q O cl
Cl Cl l
Cl Cl Cl Cl
L <3x10-7 R 0.001
CICI PCB-118 (2,3',4,4'5) TEF (0.00003) PCB-169 (3,3,4,4'5,5" TEF (003) cr Q O al
Cl Cl Cl
Cl Cl Cl Cl Cl
, . 0.000009 R <3x10-7
cl Q O cl PCB-123 (2',3,4,4',5) TEF (0.00003) PCB-189 (233.4.4'55) 1pf (0.00003) cr Q O cl
Cl Cl Cl
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Response for Bromo/chloro Dioxins and Furans on AhR-PCR Assay

AhR-PCR analogous AhR-PCR
Structure compound Response chloro-compound Response Structure
Br. 0. Br Cl 0. Cl
j@;j@ 2,3,7,8-TBIDD 03 2,3,7,8-TCDD 10 j@ II
Br Br Cl O Cl
Br Cl Cl Cl
Cl O. Cl Cl 0. Cl
1-Br-2,3,4,6,7,8,9-HpCDD 0.00004 1,2,3,4,6,7,8,9-0CDD 0.000003
Cl O Cl Cl 0 Cl
Cl Cl Cl Cl
Cl Cl Cl Cl
3-Br-2,7,8-TriCDF 0.4 2,3,7,8-TCDF 0.1
Br (o) Cl Cl O Cl
Cl Cl
Br. 0. Cl Cl 0. Cl
:@i 2-Br-3,6,7,8,9-PCDD 0.05 1,2,34,7,8-HXDD 0.4 j@
Cl O Cl ClI O Cl
Cl Cl
Br Cl
Cl Cl Cl Cl
O O 1-Br-2,3,7,8-TCDF 03 1,2,3,7,8-PCDF 01 O O
Cl O Cl Cl O Cl
Br Cl
ClI. O. Cl Cl 0. Cl
Di 1-Br-2,3,7,8-TCDD 0.4 1,2,3,7,8-PCDD 06 j@
Cl (o) Cl Cl (¢} Cl
Br Cl Cl
Cl. 0. Cl Cl 0. Cl
1-Br-2,3,6,7,8,9-HxCDD 0.06 1,2,3,4,6,7,8-HpCDD 0.01
ClI O Cl Cl (o) Cl
Cl Cl Cl
Br- 0. Cl Cl 0. Cl
j@i :@i 2,3-Br-7,8-DiCDD 0.4 2,3,7,8-TCDD 10 j@ II
Br (8} Cl Cl O Cl
Cl Cl
Br. 0. Cl Cl 0. Cl
Di 2-Br-1,3,7,8-TCDD 0.6 1,2,3,7,8-PCDD 06 j@i
ClI O Cl Cl O Cl
Br. 0. Cl Cl- 0. Cl
\@ :@i 2-Br-7,8-DICDD <10% 2,3,7-TriCDD N/A \©i :@i
(o) Cl 0 Cl
Br. 0. Cl Cl 0. Cl
Di :@i 2-Br-3,7,8-TriCDD 05 2,3,7,8-TCDD 10 j@ Ii
Cl O Cl Cl (6} Cl
Cl. Cl Cl 0. Cl
2,3,6,7-TCl-xanthene 0.7 2,3,7,8-TCDD 10 j@ IZ
CI O Cl Cl (8} Cl
Cl- Cl Cl Cl
2,3,7,8-TCl-thiophene 0.2 2,3,7,8-TCDF 01
CI S Cl Cl O Cl
Cl- 0. . Cl 0. Cl
dioxin
CI (¢} Cl Cl O Cl
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Response of Pesticide Compounds on AhR-PCR Assay

AhR-PCR AhR-PCR
Structure Compound Response Compound Response Structure
a a
N o no measurable no measurable . o
. response from response from _/
a aldrin 2000 ppt to Endosulfan 11 2000 ppt to o s\o | .
o . 2000 ppm 2000 ppm
&
=
cu, no measurable no measurable o~/ o
g response from response from o al
. alpha-BHC 2000 ppt o Endosulfan sulfate 2000 ppt to D>S< j&ﬁ(
2000 ppm 2000 ppm TN N
] c
o | « no measurable no measurable ° .
i response from ) response from
3 /O\ beta-BHC 2000 ppt to Endrin 2000 ppt to 3 a
H 2000 ppm 2000 ppm o
] ]
Cl. Cl
‘ i no measurable no measurable c‘m
c, ci
. response from . response from o
delta-DHC 2000 ppt to Endrin Aldehyde 2000 ppt to )
< H < 2000 ppm 2000 ppm
El o
a. e
a al
| no measurable no measurable a
" response from . response from ol
O O p,p-DDE 2000 ppt to Endrin Ketone 2000 ppt to <c\
o o 2000 ppm 2000 ppm °
4
cl
a a a
no measurable no measurable o
" response from response from ,
P.p-DDD 2000 ppt to Heptachlor 2000 ppt to i
2000 ppm 2000 ppm
cl Cl cl
=}
° < no measurable no measurable o f A
. response from . response from
p,p-DDT 2000 ppt to Heptachlor epoxide 2000 ppt to |‘$’ .
2000 ppm 2000 ppm o 5
al a
cl 0. 0.
no measurable no measurable
~N . bl e ~
— response from response from
o al Dieldrin 2000 ppt to Methoxychlor 2000 ppt to |
- g 2000 ppm 2000 ppm N “
o
cl
R o no measurable
-/ response from
ofs\o @l Endosulfan | 2000 ppt o
“ 2000 ppm
]
Revision 0
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Response of PAH Compounds on AhR-PCR Assay

AhR-PCR AhR-PCR
structure compound Response compound Response Structure
O.,’ Indeno(1,2,3-cd)pyrene 0.8 Benzo(a)pyrene 0.1 Oé“e
COQ% Benzo(k)fluoranthene 0.5 Benzo(a)anthracene 0.05 OOO‘
O‘Q Benzo(b)fluoranthene 0.6 Chrysene 0.04 OO‘ O
OO Dibenzo(ah)anthracene 0.3 Benzo(ghi)perylene 0.004 O‘

No response at

No response at

acenaphthylene anthracene 200 ppt to
OO 200 ppt to 10 ppm 10 ppm
O O No response at No response at
fluorene naphthalene 200 ppt to
. 200 ppt to 10 ppm 10 ppm
O No response at No response at ‘
fluoranthene phenanthrene 200 ppt to
C”I 200 ppt to 10 ppm 10 ppm
‘O No response at No response at .
pyrene acenaphthene 200 ppt to OO
O‘ 200 ppt to 10 ppm 10 ppm
No response at No response at Cl
2-methylnaphthalene 200 ppt to 10 ppm 2-chloronaphthalene 200 ppt to
10 ppm
No response at cl OH
biphenyl No response at 2,4-dichlorophenol 200 ppt to
200 ppt to 10 ppm
10 ppm cl
No response at
Cl OH
3,4-dichlorophenol No response at toluene 200 ppt to
200 ppt to 10 ppm
cl 10 ppm
OO triphenylene 0.001 cyclopenta[c,d]pyrene 0.0002 .‘?‘O
'O OQ 2,2-binaphthyl 0.05
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Response of non-2,3,7,8 Dioxins/Furans on AhR-PCR Assay

AhR-PCR AhR-PCR
structure compound Response compound Response Structure
cl
o
cl o.
@ j@ dibenzo-p-dioxin <10° 1,2,3-TriCDD 0.006 ;@i ]@
© cl )
cl o
dibenzo-p-furan <10° 2,3,7-TriCDD 0.08 j@i D\
o) cl 0 Cl
Cl
cl o
cl o) cl
\©i D 2-MCDD <10° 1,2,7,8-TCDD 0.9 :@i
o o] Cl
Cl
al ° o cl
j@ ]@ 2,3-DICDD <10° 1,3,6,8-TCDD 0.001
cl o c ©
cl
Cl
cl o) cl o
\@ D\ 2,7-DiCDD <10° 1,2,3,4-TCDD 0.007 D
o) Cl cl o)
cl
a1 Cl
o al cl o cl
D( 1,7,8-TriCDD 0.004 1,2,47,8-PCDD 03 :@i
o al o) Cl
cl
Response of Miscellaneous Compounds on AhR-PCR Assay
AhR-PCR AhR-PCR
structure compound Response compound Response Structure
O/\V\ o
o o
N bis-(2-ethylhexyl)phthalate <7x107 diethylphthalate <7x107 @O
OVQ/ o~
VN o
o o
@O di-n-butylphthalate <7x107 dimethylphthalate <7x107 @0
SN ™~
OA@ I N NP N
@O butylbenzylphthalate <7x107 di-n-octylphthalate <7x107 °
o °
NN SN
CioHaz decane <9x107 eicosane <9x107 CaoHaz
CioHas dodecane <9x107 docosane <9x10” CaaHass
CysHzg tetradecane <9x107 tetracosane <9x107 CoqHsg
CisHas hexadecane <9 x107 hexacosane <9x107 CasHss
CigHag octadecane <9x107 octacosane <9x10” CagHss
/SLO\ _ no measurable Q
s . response from %
75\[\ /1‘; octamethylcyclotetrasiloxane 2000 ppt o benzophenone <1x10 O O
/ "*7\ 2000 ppm
4430 - 15 Revision 0
40 December 2007



Table 3. Correlation of AhR-PCR with GC-HRMS for Spiked sand and loamy soil

sand loamy soil

GC-MS AhR-PCR 50pg/g GC-MS AhR-PCR 50pg/g

TEQ TEQ screen TEQ TEQ screen
0.03 0.6 CN 0.03 0.4 CN
0.03 0.4 CN 0.03 0.3 CN
0.03 0.8 CN 0.03 0.5 CN
0.03 0.4 CN 0.03 0.5 CN
0.03 0.6 CN 0.03 0.4 CN
0.03 0.6 CN 0.03 0.3 CN
5 6.9 CN 5 4.8 CN
5 5.9 CN 5 3.6 CN
5 4.6 CN 5 6.0 CN
5 4.9 CN 5 3.7 CN
5 4.7 CN 5 3.3 CN
5 4.5 CN 5 3.1 CN
25 22 CN 25 30 CN
25 29 CN 25 22 CN
25 29 CN 25 26 CN
25 28 CN 25 21 CN
25 35 CN 25 32 CN
25 22 CN 25 28 CN
50 45 FN 50 54 CP
50 50 CP 50 48 FN
50 52 CP 50 66 CP
50 31 FN 50 39 FN
50 62 CP 50 37 FN
50 76 CP 50 29 FN
75 80 CP 75 74 CP
75 90 CP 75 59 CP
75 103 CP 75 54 CP
75 82 CP 75 75 CP
75 83 CP 75 84 CP
75 52 CP 75 65 CP
500 610 CP 500 534 CP
500 652 CP 500 305 CP
500 627 CP 500 409 CP
500 372 CP 500 467 CP
500 646 CP 500 483 CP
500 497 CP 500 306 CP
1000 1275 CP 1000 939 CP
1000 1006 CP 1000 898 CP
1000 1078 CP 1000 771 CP
1000 710 CP 1000 1007 CP
1000 720 CP 1000 937 CP
1000 1040 CP 1000 930 CP
1500 1126 CP 1500 1214 CP
1500 1224 CP 1500 1187 CcpP
1500 1570 CP 1500 1168 CP
1500 876 CP 1500 961 CP
1500 1584 CP 1500 1234 CP
1500 1538 CP 1500 1293 CP

CP = Correct Positive, CN = Correct Negative, FP = False Positive, FN = False Negative
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Table 4. Correlation of GC-HRMS and AhR-PCR Assay for Real World Soils

Raritan Bay Sediment Newark Bay Sediment Tittabawasse River Soil
GC-HRMS AhR-PCR 50pg/g GC-HRMS AhR-PCR 50pg/g GC-HRMS AhR-PCR 50pg/g
TEQ (pg/g) TEQ (pg/g) screen TEQ (pg/g) TEQ (pg/g) screen TEQ (pg/g) TEQ (pg/g) screen
0.03 0.6 CN 0.03 2.1 CN 0.03 0.7 CN
14 14 CN 16 22 CN 0.03 1 CN
14 11 CN 16 18 CN 0.03 1 CN
14 6.8 CN 16 17 CN 0.03 1 CN
14 14 CN 16 19 CN 42 62 FP
12 8.8 CN 32 32 CN 42 21 CN
12 3.9 CN 32 37 CN 42 26 CN
12 11 CN 32 35 CN 42 21 CN
12 10 CN 32 25 CN 435 435 CP
15 15 CN 38 29 CN 435 637 CP
15 10 CN 38 36 CN 435 406 CP
15 10 CN 38 43 CN 435 255 CP
15 10 CN 38 26 CN 808 597 CP
14 15 CN 45 53 FP 808 2383 CP
14 8.4 CN 45 40 CN 808 423 CP
14 15 CN 45 44 CN 808 1276 CP
14 9.3 CN 45 36 CN 1048 1246 CP
13 14 CN 62 61 CP 1048 1136 CP
13 10 CN 62 55 CpP 1048 1237 CP
13 10 CN 62 45 FN 1048 877 CP
13 10 CN 62 37 FN 3127 1548 CP
3127 995 CP
3127 5578 CP
3127 3083 CP
Solutia Soils Winona Post Soils
GC-HRMS AhR-PCR 50pg/g GC-HRMS AhR-PCR 50pg/g
TEQ (pg/g) TEQ (pg/g) screen TEQ (pg/g) TEQ (pg/g) screen
0.03 6.2 CN 0.03 5.2 CN
48 359 FP 8648 16393 CP
48 465 FP 8648 6684 CP
48 479 FP 8648 9972 CP
48 371 FP 8648 12430 CP
846 721 CP 8831 9889 CP
846 667 CP 8831 10716 CP
846 541 CP 8831 9183 CpP
846 466 CP 8831 19528 CP
1279 859 CP 11071 11018 CP
1279 1201 CP 11071 17503 CP
1279 599 CP 11071 20696 CP
1279 1123 CP 11071 28013 CP
1833 1833 CP 11259 33839 CP
1833 1938 CP 11259 8139 CcpP
1833 1516 CP 11259 7410 CP
1833 1243 CP 11259 26151 CP
3257 4541 CP 11410 15053 CP
3257 3083 CP 11410 15297 CP
3257 2944 CP 11410 7100 CP
3257 2692 CP 11410 12760 CP
3951 4631 CP
3951 3935 CP
3951 3214 CP
3951 3352 CP
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Table 5. Example False Positive and Negative Rates Near Action Level (50pg/g)

Spiked Sand Spiked Soil
GC-MS Procept  Screen at 50 pg/g GC-MS Procept  Screen at 50 pg/g
TEQ (pg/g) TEQ (pg/9) Result TEQ (pg/g) TEQ (pg/g) Result

25 22 True Negative 25 30 True Negative
25 29 True Negative 25 22 True Negative
25 29 True Negative 25 26 True Negative
25 28 True Negative 25 21 True Negative
25 35 True Negative 25 32 True Negative
25 22 True Negative 25 28 True Negative
75 80 True Positive 75 74 True Positive
75 90 True Positive 75 59 True Positive
75 103 True Positive 75 54 True Positive
75 82 True Positive 75 75 True Positive
75 83 True Positive 75 84 True Positive
75 52 True Positive 75 65 True Positive
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Table 6. Same lot variation of Measurement

Spiked Sample® Mean Procept Standard
(pg/g TEQ) Response (ppt)® Deviation® % RSD”® % Recovery”
Blank 0.8 0.1 17 N/A
5.0 6.3 0.7 12 126
25 26 5.0 20 104
50 46 10 22 91
75 70 15 21 93
500 720 130 18 143
1000 1400 260 19 138
1500 1900 460 24 127

'sand matrix spiked with 7 Dibenzo-p -Dioxin/Furan Standards (tetra-hexachloro)
2Eight measurements at each concentration on single lot of test kit on same day
*Relative standard deviation (standard deviation*100%/mean value)

4(Mean AhR-PCR Response)*100%/Spike Concentration (pg/g TEQ)
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Table 7. Variation of Measurement Between 3 Lots

Spiked Sample1 mean mean mean Inter-lot Mean AhR-PCR Inter-lot
(pg/g TEQ) lot 1018062 lot 011062 lot 0330067 Response (pg/g TEQ) % RSD®

Blank 0.8 0.3 0.4 0.5 61

5.0 6.3 8.4 8.2 7.6 15

25 26 32 36 31 16

50 46 51 43 46 9

75 70 62 83 72 15

500 720 560 620 630 13

1000 1400 1200 1400 1300 9

1500 1900 1400 1500 1600 17

'sand matrix spiked with 7 Dibenzo-p -Dioxin/Furan Standards (tetra-hexachloro)
*Mean of Four to Eight measurements on each lot
®Relative standard deviation (standard deviation*100%/mean value)
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GLOSSARY OF TERMS

2,3,7,8-TCDD - 2,3,7,8-tetrachlorodibenzo-p-dioxin

AhR — Aryl hydrocarbon receptor

ARNT — Aryl hydrocarbon receptor nuclear translocator protein.

Congener — Compounds containing different numbers and position of chlorine atoms (or other
substituent) on the same base structure.

Ct — Threshold Cycle. This is the output of the real-time PCR instrument. Threshold cycle
corresponds to the number of PCR temperature cycles at which the measured fluorescence of a
sample well exceeds a threshold value. The threshold value is set by the user, or software, to
optimize the linearity of the standard curve. Comparing the Ct of an unknown sample to an
appropriate standard curve allows the analyst to relate Ct to concentration or TEQ.

DRE - DNA response element

PAHSs — Polycyclic aromatic hydrocarbons

PCBs- Polychlorinated biphenyls

PCDD/Fs — Polychlorinated dibenzo-p-dioxins and furans.

PCR- Polymerase chain reaction. A technigue employed to replicate and measure the
concentration of DNA fragments.

TEF (Toxicity Equivalent Factor) — Toxicity values established by the World Health Organization
(WHO) for chlorinated dibenzo-p-dioxins and furans and polychlorinated biphenyls relative to
2,3,7,8-tetrachlorodibenzo-p-dioxin.

TEQ (Toxicity Equivalent Quotient) — The sum of the concentration of dioxin congeners
multiplied by their TEF value. TEQ = Y (congener concentration)x(TEF).
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ELCO Water Quality

Even though ELCO's water originates in pristine areas high in the
Rocky Mountains, it undergoes extensive treatment and testing at
the Soldier Canyon Filter Plant. All public water suppliers must
meet stringent water quality criteria set by the U.S. Environmental
Protection Agency (EPA). The EPA has established maximum
contaminant levels for compounds that may have an adverse

effect on human health.

Water from the Soldier Canyon Filter Plant consistently meets or
exceeds all water quality standards established by the EPA. Over
7,000 tests are conducted at the Filter plant each year to ensure

that ELCO water meets all applicable drinking water standards.

To make sure water quality is maintained all the way to the

customer, approximately 130 tests are performed each month on
water supply samples collected throughout the District. District personnel also flush water from fire

hydrants each year to clean out the pipes that deliver water to ELCO customers.

Fire hydrant flushing and water main breaks may stir up sediment that has settled in the pipes. Most
of the sediment is manganese from Horsetooth Reservoir. The filter plant removes most of the

manganese but a small amount still gets through. Manganese is not harmful, but it may taste bad

and make tap water look like weak tea.

Water quality problems are usually temporary.
Customers who notice a change in their water

are encouraged to contact the ELCO office.

ELCO water is completely safe for drinking,
cooking, bathing and other household uses.
There is no need to perform additional

treatment on water delivered by ELCO.
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Small amounts of chlorine and flouride are added to the water as it leaves the Soldier Canyon Filter
Plant. Chlorine is added to kill any bacteria which may still be in the water. Fluoride is added to help

reduce tooth decay.

Some customers may not like the taste of soft water or may prefer to drink water that does not
contain chlorine or fluoride. Those customers may want to buy bottled water or install a home
treatment device for these reasons. Customers who drink bottled water or water from a home
treatment device should do so because they prefer the taste, not out of concern for the safety of

water provided by ELCO.

Annual Water Quality Report

Download: 2011 REPORT FOR 2010 CALENDAR YEAR.pdf

Source of ELCO’s Water

ELCO receives treated water from the Soldier Canyon Filter Plant, so named because of its location
at the base of the Soldier Canyon Dam. The Soldier Canyon Dam is one of four dams constructed

west of Fort Collins by the Bureau of Reclamation in the 1940's to create Horsetooth Reservoir.

Water in Horsetooth Reservoir originates as snow in the upper reaches of the Colorado River Basin.
Snowmelt is collected in reservoirs on the western slope and diverted through a series of tunnels

and canals for use in northeastern Colorado.
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ELCO Water District, North Weld
County Water District and the Fort >
Collins-Loveland Water District
jointly own and operate the Soldier
Canyon Filter Plant. Through
connections with the three Districts
that own the Plant, water is also
supplied to the towns of Windsor,

Ault, Nunn, Severance, Timnath and

Eaton, as well as portions of Pierce
and the Northern Colorado Water Association. Approximately 75,000 residents of northern

Colorado currently receive drinking water from the Soldier Canyon Filter Plant.

Most of the water treated at the Soldier Canyon Filter Plant comes directly out of Horsetooth
Reservoir through an outlet in the Soldier Canyon dam. At this time, approximately 10% of the
water treated at the Soldier Canyon Filter Plant originates in the Poudre River. The percentage of
Poudre River water treated and delivered to ELCO customers will increase as time goes on. By the
Year 2030, it is expected that equal amounts of Horsetooth and Poudre River water will be treated

at Soldier Canyon.

Poudre River water is delivered to the Soldier Canyon Filter Plant through the Pleasant Valley
Pipeline, an eight mile-long raw water transmission line that also serves water treatment plants

owned by Fort Collins and Greeley.

Horsetooth Reservoir and the Pleasant Valley Pipeline are part of the Colorado-Big Thompson

(C-BT) Project, the largest transmountain diversion project in the State. The Northern Colorado

Water Conservancy District administers the C-BT Project. The Conservancy District oversees the

delivery of water for agricultural, municipal and industrial uses to almost 1.5 million acres of

northeastern Colorado.

Protect Your Water Supply

ELCO customers receive high quality drinking water from a modern, well-operated water treatment
facility supplied by the Poudre River and Horsetooth Reservoir. Fortunately, both sources are
relatively safe from contamination or degradation. It can remain that way with assistance from those

who use the reservoir and its watershed.
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Contaminants in water sources have
the potential of adversely affecting the
quality of your drinking water. The
water treatment plant removes most
contamination, but it would be better if
contaminates never entered the river

or reservoir.

Everyone lives, works and plays in the
watershed of some lake or river. To

protect the water supply of ELCO and

nearby communities, residents of

northern Colorado need to avoid activities that can threaten the region's waterways.

Those who enjoy recreational activities in or near Colorado's lakes and rivers need to be sure their
activities do not adversely affect water quality. Precautions are necessary to prevent fertilizers and
chemicals applied to lawns or crops from ending up in waterways. Hazardous household waste or
industrial chemicals can threaten water quality if not disposed of properly. Poor land use and
construction practices can contribute to sedimentation problems. Everyone must remember that
Colorado's lakes and streams are a source of drinking water for many people; we have the right and

the responsibility to preserve and protect those waters.
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Office Houts
and Location

The ELCO office is
located at 232 South
Link Lane, Fort
Collins, Colorado and
is open from 8:00 a.m.
to 4:30 p.m., Monday
through Friday. The
phone number is

970-493-2044.

Emergencies

Customers in need of
emergency service can
call 970-493-2044
after regular office
hours. Emergency
calls are routed to an
answering service
which can dispatch
on-call personnel.

For Your
Information

This report and other
important informa-
tion about ELCO
Water District can be
found on the
District’s website.
The address is:
www.elcowater.org

"5 printed on recycled paper.

Introduction

East Larimer County (ELCO) Water District has been provid-
ing its customers with a reliable source of high quality drink-
ing water since 1962. Last year, ELCO delivered approximate-
Iy 1 billion gallons of water to the 5,800 customer accounts
within the District. Rigorous testing of water delivered to
ELCO customers last year showed no violation of the health-
based standards established by regulatory agencies.

Thousands of tests are performed each year on water supplied
to ELCO customers. Most tests are performed at the water

ELCO receives treated water from the Soldier Canyon
Filter Plant, located at the base of the Soldier Canyon
Dam on Horsetooth Reservoir. Water treated at the
Soldier Canyon Filter Plant comes directly out of
Horsetooth Reservoir, and the Poudre River through the
Pleasant Valley Pipeline. Once water rights owned or con-
trolled by the District have been converted from agricul-
tural to municipal use, it is expected that half of the
District’s water will be diverted from the Poudre.

ELCO Water District, North Weld County Water District
and the Fort Collins-Loveland Water District jointly own
and operate the Soldier Canyon Filter Plant. Through
connections with the three Districts that own the plant,
water is also supplied to the towns of Windsor, Eaton,
Ault, Severance, Timnath, Pierce and Nunn as well as the
Sunset Water District and portions of the Northern
Colorado Water Association. Approximately 75,000 resi-
dents in northern Colorado receive their water from the

Northern Colorado

Water Conservancy District
System Configuration Map
Source of Raw Water

for the East Larimer County
Water District

treatment plant to monitor the operation and efficiency of the
treatment facility. ELCO and treatment plant operators must
also perform tests that show compliance with all applicable

water quality regulations.

The regulatory test results included in this report are routinely filed
with the Colorado Department of Health and the Environmental
Protection Agency (EPA). Since 1999, ELCO and all other water
suppliers within the United States have been required to provide
an annual Water Quality Report to their customers.

Where does ELCO water come from?

Soldier Canyon Filter Plant.

Water in Horsetooth Reservoir originates as snow in the
upper reaches of the Colorado River basin. Snowmelt is
collected in reservoirs on the western slope of the Rocky
Mountains and diverted through a series of tunnels and
canals for use in northeastern Colorado.

Horsetooth Reservoir is part of the Colorado-Big
Thompson (C-BT) Project, the largest transmountain diver-
sion project in the state. The C-BT project is administered
by the Northern Colorado Water Conservancy District. The
Conservancy District oversees the delivery of water for agri-
cultural, municipal, and industrial uses to almost 1.5 million
acres of northeastern Colorado. The map below shows the
location of some of the reservoirs and canals used by the
Conservancy District to deliver C-BT water to the Front
Range. Additional information about the Conservancy
District can be found at www.ncwed.org.

East Larimer County (ELCO)
“— Water District

N

Legend

== Canal, Pipeline, Condutt, Tunnel
D Fower Plant
O Pump Plant
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Source Water Assessment Report

Our Water Source(s)
The system’s sources of water are listed
below.

Source Water Type
Horsetooth Reservoir Surface
Poudre River (seasonal)  Surface

The Tri-Districts (North Weld County
Water District, East Larimer County Water
District, and Fort Collins-Loveland Water
District) drinking water comes from the
Cache la Poudre River and Colorado-Big
Thompson (C-BT) watersheds. The Tri-
Districts have collaborated with other
drinking water providers to develop and
implement water quality monitoring pro-
grams for Horsetooth Reservoir and the
upper Cache la Poudre Watershed. We are
also a member of the Big Thompson
Watershed Forum (www.btwatershed.org)
and partner with other organizations
regionally to monitor and analyze water
quality in the C-BT watershed.
Monitoring data is used to trend water
quality changes in our watersheds over
time.

The Colorado Department of Public
Health and Environment has provided us
with a Source Water Assessment Report
for our water supply. You may obtain a
copy of the report by visiting

Water delivered to the Soldier Canyon
Filter Plant must go through several stages
of treatment before it is delivered to ELCO
customers. Since the water surface of
Horsetooth is normally 200 feet higher
than the treatment plant, raw water must
first go through a control valve that
reduces the water pressure. Some of the
high-pressure water is diverted around the
control valve to help in mixing chemicals
that are added in the next step of the treat-
ment process. Oxidizers and coagulants
are mixed with the water to help during

www.cdphe.state.co.us/wq/sw/swaphom.
html (select Assessment Phase,
Assessment Reports, Larimer, Soldier
Canyon FP) or by contacting the treat-
ment facility at (970) 482-3143. For ques-
tions regarding information in the report,
please contact The SWAP Program at (303)
692-3592.

It is important to note that the data in the
SWAP report was collected and ranked by
the Colorado Department of Health and
Environment, not by your water utility. It
is also important to note that the suscepti-
bility assessment ranking of your system
as identified in the report is NOT a reflec-
tion of the quality of the treated drinking
water that is supplied to you.

Potential sources of contamination in our
source water area (as listed in the SWAP
report) may come from:

Discrete sites including wastewater dis-
charge sites, above ground, underground,
and leaking storage tanks, solid waste
sites, and existing/abandoned mine sites.
Most of the discrete sites have a low to
moderately low individual susceptibility.
Dispersed sources include land use/cover
types such as commer-
cial/industrial/transportation, low intensi-
ty residential, grasses, crops, pastures, and
forests. Other dispersed sources include

How is ELCO’s water treated?

flocculation. The chemicals help create
tiny, sticky clumps of floc that capture dirt
and debris floating in the water. The floc
grows larger as it passes through the floc-
culation basins on its way to the next step
of the treatment process called sedimenta-
tion.

By the time the water reaches the sedi-
mentation stage of treatment, floc in the
water is heavy enough to sink to the bot-
tom of the sedimentation basins. The set-
tled floc is removed from the bottom of

What contaminants might be in drinking water?

The sources of drinking water (both tap
water and bottled water) include rivers,
lakes, streams, ponds, reservoirs, springs,
and wells. As water travels over the sur-
face of the land or through the ground, it
dissolves naturally occurring minerals
and, in some cases, radioactive material.
All sources of drinking water are subject
to contamination resulting from the pres-
ence of animals or from human activity.

Contaminants that may be present in
source water include:

Microbial contaminants such as viruses
and bacteria, which may come from
sewage treatment plants, septic systems,
agricultural livestock operations, and

wildlife.

Inorganic contaminants such as salts and
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septic systems, oil/gas wells, and roads.
All of the dispersed sources have a low or
moderately low individual susceptibility
rating. Our overall vulnerability rating is
low.

The Source Water Assessment Report pro-
vides a screening-level evaluation of poten-
tial contamination that could occur. It
does not mean that the contamination has
or will occur. We can use this information
to evaluate the need to improve our cur-
rent water treatment capabilities and pre-
pare for future contamination threats.
This can help us ensure that quality fin-
ished water is delivered to your homes. In
addition, the source water assessment
results provide a starting point for devel-
oping a source water protection plan.

Please contact the treatment facility at
(970) 482-3143 to learn more about your
drinking water sources, the treatment
process, or water quality. We want you,
our valued customers, to be informed
about the services we provide and the
quality water we deliver to you every day.

If we used purchased water, this report is
required to include water quality data for
the purchased water with this report.

the sedimentation basins while the clear
water above the settled floc is diverted for
filtration. During filtration, water passes
through layers of anthracite coal, sand and
gravel to remove any remaining impurities.
Additional chemicals are added to help sta-
bilize the treated water. Stabilization is
necessary to reduce the corrosiveness of
water supplied to District customers.
Finally, small amounts of chlorine and flu-
oride are added to the water. Chlorine kills
any bacteria that may still be in the water.
Fluoride helps reduce tooth decay.

metals, which can be naturally-occurring
or result from urban stormwater runoff,
industrial, or domestic wastewater dis-
charges, oil and gas production, mining,
or farming.

Pesticides and hetbicides which may
come from a variety of sources such as
agricultural, urban stormwater runoff,
and residential uses.




67515.WQrprt:1

6/2/2011 4:07 PM Page 3

—p—

Organic chemical contaminants including
synthetic and volatile organic chemicals
which are by-products of industrial process-
es and petroleum production, and can also
come from gas stations, urban stormwater
runoff, and septic systems.

Radioactive contaminants which can be
naturally occurring or be the result of oil
and gas production and mining activities.

In order to ensure that tap water is safe to
drink, EPA prescribes regulations which
limit the amount of certain contaminants

Have contaminants been found in ELCO’s water?

Tests performed during the past year at
Soldier Canyon Filter Plant and within the
ELCO Water District distribution system

show that drinking water supplied to
ELCO customers meets all federal and state
drinking water standards. Every regulated

Is ELCO’s water safe for everyonet

All drinking water, including bottled water,
may reasonably be expected to contain at
least small amounts of some contami-
nants. The presence of contaminants does
not necessarily indicate that the water
poses a health risk. Some people may be
more vulnerable to contaminants in drink-
ing water than the general population.
Immuno-compromised persons such as
persons with cancer undergoing
chemotherapy, persons who have under-
gone organ transplants, people with HIV-
AIDS or other immune system disorders
and some elderly, and infants can be partic-
ularly at risk of infections. These people
should seek advice about drinking water
from their health care providers.

Nitrate in drinking water at levels above

10 ppm is a health risk for infants of less
than six months of age. High nitrate levels
in drinking water can cause blue baby syn-
drome. Nitrate levels may rise quickly for
short periods-of-time because of rainfall or
agricultural activity. If you are caring for
an infant, and detected nitrate levels are
above 5 ppm, you should ask advice from
your health care provider.

If arsenic is less than the MCL, your
drinking water meets EPA’s standards.
EPA’s standard balances the current under-
standing of arsenic’s possible health effects
against the costs of removing arsenic from
drinking water. EPA continues to research
the health effects of low levels of arsenic,
which is a mineral known to cause cancer
in humans at high concentrations and is

Is ELCO watet hard ot softt

Many industrial and domestic water users
are concerned about the hardness of their
water. Manufacturers of dishwashers and
washing machines sometimes recommend
settings that depend on the hardness of
water. Hard water requires more soap
and synthetic detergents for home laun-

dry and washing, and contributes to scal-
ing in boilers and industrial equipment.
Calcium and magnesium dissolved in
water are the two most common minerals
that make water “hard”.

The hardness of water is referred to by

in water provided by public water systems.
The U.S. Food and Drug Administration
(FDA) regulations establish limits for con-
taminants in bottled water that must pro-
vide the same protection for public

health.

substance detected in ELCO’s water was
well below regulatory levels and goals
established for public health.

linked to other health effects such as skin
damage and circulatory problems.

Infants and young children are typically
more vulnerable to lead in drinking water
than the general population. It is possible
that lead levels at your home may be high-
er than at other homes in the community
as a result of materials used in your home’s
plumbing. If you are concerned about ele-
vated lead levels in your home’s water, you
may wish to have your water tested.

Flush your tap for 30 seconds to 2 minutes
before using tap water. Additional infor-
mation is available from the EPA Safe
Drinking Water Hotline

at 1-800-426-4791.

three types of measurements: grains per
gallon, milligrams per liter (mg/1), or parts
per million (ppm). The water supplied by
ELCO has a hardness of approximately 35
mg/l or 2 grains per gallon. The following
table shows that ELCO water would be
classified as “soft water”.

Water Hardness Scale

Grains per Gallon Milligrams per Liter (mg/l) Classification
0-4.3 0-75 Soft Water

4.3-8.8 75-150 Moderately Hard
8.8-17.50 150-300 Hard Water

Over 17.50 Over 300 Very Hard Water

Is there fluoride or chlorine in ELCO’s water?

Small amounts of chlorine and fluoride are
added to the water as it leaves the Soldier

Canyon Filter Plant. Chlorine is added to
disinfect the water against any bacteria

What if I have questions about my water?

If you have any questions about informa-
tion contained in this report or the servic-
es provided by ELCO Water District,
please contact Mike Scheid, ELCO’s

General Manager, at 970-493-2044. You
are also invited to attend any regularly
scheduled meeting of the District Board.
Directors hold their meetings at 5:30 p.m.
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that may still be in the water. Fluoride is
added to help reduce tooth decay.

on the third Tuesday of each month at
the offices of ELCO Water District, 232
South Link Lane.
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2010 Water Quality Test Results for ELCO Water District

The following table shows the results of water quality analyses performed on water supplied by ELCO Water District. Every regulated substance detected in the water, even in the most minute amounts, is listed.

The table contains the name of each detected regulated substance, the highest level allowed (MCL), the ideal goals for public health (MCLG), the amount and/or range of amounts detected, the usual sources of such
substances and an explanation of the units of measurement. Results are from monitoring performed for the period of January 1 to December 31, 2010 unless otherwise noted. If a contaminant is not listed below

then it has not been detected.

The state requires monitoring for certain contaminants less than once per year because the concentrations of these contaminants are not expected to vary significantly from year to year, or the system is not considered vul-
nerable to this type of contamination. Some data, though representative, may be more than one year old.

Water Quality Test Results

Microbiological Contaminants

Contaminant

MCL MCLG | Unit |Result| Violation | Sample Date Likely Source of Contamination
System collects>40 samples:
" . No more than 5% of monthly samples can be positive Absent Naturally present in the environment. Used as an indicator
Total Coliform Bacteria System collects <40 samples: 0 or Present Absent No Monthly that other, potentially harmful bacteria may be present.
No more than 1 positive monthly sample
: N A routine sample & a repeat sample are total coliform positive, Absent .
Fecal Coliform and E. Coli & one s also fecal coliform or £, coli posilie. 0 or Present | Absent No Monthly Human and animal fecal waste.

Contaminant TT Requirement Level Found Violation (Yes or No) Sample Date Likely Source of Contamination
Maximum 1.0 NTU for 7 , §
. any single measurement e T B e () No W TS Soil Runoff. Measures the clarity of the water.
Tul'bldlty Turbidity is a good indicator of the effective-
In any month, at least 95% of Lowest monthly percentage of samples meet- No Month:\/A ness of the filtration system.
samples must be less than 0.3 NTU ing TT standard for our technology: 100% .

Lead and Copper

Contaminant AL ALG Units Peli‘:‘llhﬁl e Si'::;n::;roil (¥::|::i;:) DZ::/“Y';:r Likely Source of Contamination

Copper 13 13 ppm 0.178 0 No 06/09 Corrosion of household plumbing systems, erosion of natural deposits; leaching from wood preservatives

Lead 15 0 ppb 37 0 No 06/09 Corrosion of household plumbing systems, erosion of natural deposits

Contaminant MRDL | MRDLG Units Level Detected & Range | Violation (Yes or No) | Sample Date/Year Source

Chlorine 4 4 ppm 04 0.1-0.07 No Monthly Water additive used to control microbes

Chlorine dioxide 08 038 ppm 0.0 0.0-0.06 No Daily 2010 Water additive used to control microbes
Disinfection Byproducts

Contaminant MCL MCLG Units Average Range Highest RAA Violation (Yes or No) | Sample Date/Year Likely Source of Contamination

Haloacetic Acids (HAA5) 60 N/A ppb 195 12.7-24.0 19.9 No Quarterly 2010 By-product of drinking water disinfection

Total Trihalomethanes (TTHM) 80 WA ppb 385 29.9-48.4 385 No Quarterly 2010 By-product of drinking water disinfection

Chlorite 1.0 08 ppm 029 0.15-0.58 0.44 No Quarterly 2010 By-product of drinking water disinfection

Total Organic Carbon

. Compliance Factor (measurements | Lowest Running Annual Average for | Running Annual Average Range for | Violation Sample
Contaminant should not be lower than this factor) the Year (compliance factor) the Year (compliance factor) (Yes or No) Date/Year BIkeSouresiuiContaminatio]
Total Organic Carbon (TOC) 10 122 128 No | Montnly 2010 ML P

Inorganic Contaminants

the environment

Contaminant MCL MCLG Units Level Detected Violation (Yes or No) Sample Dates Likely Source of Contamination
Barium 5 ) opm 0.019 No 08/10/10 Discharge of driIIEﬁj:::lgf;giﬁf:la‘;gggrs?{: metal refineries;
Fluoride . 4 pom 09 to o010 stong s, scharg rom ozt and sumin s
it e Nioger) o [0 | o oo
Selenium 005 | 00 pom 00017 to 0810710 Erosion ol depots.Dischge rom mines

Secondary Contaminants

Secondary standards are non-enforceable guidelines for contaminants that may cause cosmetic effects or aesthetic effects in drinking water. EPA recommends these standards but does not require water systems to comply.

Contaminant Secondary Standard | MCLG Units

Levels Detected Violation (Yes or No) Sample Dates

Likely Source of Contamination

Sodium NA N/A ppm

10.6 N/A 08/10/10

Runoff

Unregulated Contaminants

In 2009-2010, EPA required our system to monitor under the second cycle of the Unregulated Contaminant Monitoring Regulation (UCMR?2). Our finished water was monitored quarterly for 10 contami-

nants that are not yet regulated. EPA plans to use this information for writing new regulations in the future. None of the contaminants were detected in our finished water.

Important Definitions

Parts per million (ppm) or Milligrams per liter (mg/L) - one part per million corre-
sponds to one minute in two years or a single penny in $10,000.

Parts per billion (ppb) or Micrograms per liter (ug/L)- one part per billion corresponds
to one minute in 2,000 years, or a single penny in $10,000,000.

Nephelometric Turbidity Unit (NTU) - nephelometric turbidity unit is a measure of the
clarity of water. Turbidity in excess of 5 NTU is just noticeable to the average person.

Action Level (AL) - the concentration of a contaminant which, if exceeded, triggers treat-
ment or other requirements which a water system must follow.

0

Action Level Goal (ALG) - The “Goal” is the level of a contaminant in drinking water
below which there is no known or expected risk to health. The ALG allows for a margin
of safety.

Treatment Technique (TT) - A treatment technique is a required process intended to
reduce the level of a contaminant in drinking water.

Maximum Contaminant Level Goal (MCLG) - The “Goal” is 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.

Maximum Contaminant Level (MCL)- The “Maximum Allowed” is the highest level of a
contaminant that is allowed in drinking water. MCLs are set as close to the MCLGs as
feasible using the best available treatment technology.
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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.

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.

Running Annual Average (RAA): An average of monitoring results for the previous 12
calendar months
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COLORADO PUBLIC WATER SYSTEM IDENTIFICATION (PWSID) NUMBER : CO - 0162255

We are pleased to present to you the Annual Water Quality Report for the year 2010. This
report is designed to provide our water customers with information about the quality water
and services the Town of Erie delivers to you daily. Our constant goal is to provide you
with a high quality supply of available drinking water at all times. The Town’s water op-
erators perform thousands of water tests each year to ensure quality drinking water. The
Town staff also monitors drinking water according to federal and state laws for possible
contaminants. We are proud that Erie meets and exceeds all federal and state drink-

ing water standards. Erie continues to meet incre§®ngly high water quality standards

in a cost-effective manner for the citizens of Erie. If you have any questions regarding
this report, please contact Jon Mays, Water & Wastewater Manager at 303-926-2895.

TOWN OF ERI
1874




SOURCE WATER ASSESSMENT REPORT

The Colorado Department of Public Health & Environment (CDPHE) has provided a Source Water
Assessment Report for our water supply. The Report is a starting point for the Source Water Assess-
ment Plan being developed. It does not mean that contamination can or will occur. The report is a

screening tool for the final plan. The full report can be found at: http://emaps.dphe.state.co.us/web-
site/SWAP_Summary/Counties/\Weld/162255-Erie_Town_of SW.pdf or the Water Treatment Facility.

A summary of all potential sources of contamination for our source waters include: EPA Hazardous
Waste Generators, Residential, Urban Recreational Grasses, EPA Chemical Inventory/Storage Sites,
Agriculture, Permitted Wastewater Discharge Sites, Forest, Aboveground/Underground and Leaking
Storage Tank Sites, Solid Waste Sites, Existing/Abandoned Mine, Septic Systems, Road Miles, Com-

mercial/lndustrial/Transportation, Oil/Gas Wells.

TREATMENT FACTS:

* In 2010, the Town produced 922 million gallons of water.

* The highest usage was 151 million gallons in August.

» The highest daily use was 6.3 million gallons in August.

* Erie has performed over 1,200 water tests at various locations throughout the Town.
* The maximum amount of water that can be produced is 12.2 million gallons per day.

PUBLIC PARTICIPATION OPPORTUNITIES:

Board of Trustees meetings are held the second and fourth Tuesday’s of each month in the
Board Room at Town Hall (645 Holbrook Street) at 6:30pm. Agendas are posted at Town
Hall, Erie Post Office, and Town website at www.erieco.gov.

ERIE LAKE: Located at the northeast corner of
State Highway 287 and Arapahoe Road.

PROVIDING COMPREHENSIVE WATER CONSERVATION SOLUTIONS

WATER CONSERVATION PLAN

The Town of Erie adopted a Water Conservation Plan in 2008. This Plan evaluates Erie’s
water demands and supplies; defines water conservation goals; and evaluates conservation
measures and programs for implementation. A copy may be downloaded from the Town’s
website at www.erieco.gov or hard copies are available for review in the Town Clerk’s office
at Town Hall (645 Holbrook Street).

IRRIGATION AUDIT KITS AVAILABLE

DPW has made an Irrigation Audit Kit available to residents. This kit helps residents adjust
their landscape water consumption for optimal efficiency. The kit contains supplies and
instructions to conduct a series of tests that measures the precipitation rate (how much water
your irrigation system puts out), evaluate the evenness of the water application, a soil probe
to check the soil type, and has charts to help determine the optimum watering times. Kits are
available on a first-come, first-serve basis for Erie residents. For more information, contact

the Public Works Department at 303-926-2870.
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DEFINITIONS

* Action Level (AL): the Concentration of a con-
taminant, if exceeded, triggers treatment or other
requirements a water system must follow.

* Maximum contaminant level (MCL): the highest
level of a contaminant allowed in drinking water.

* Maximum contaminant level goal (mclg): the
level of a contaminant in drinking water, below which
there is no known or expected risk to health.

* Maximum Residual Disinfectant Level (MRDL):
highest level of disinfectant allowed in drinking
water.

* Nephelometric Turbidity Unit (NTU): nephelo-
metric turbidity unit is a measure of the clarity of the
water. Turbidity in excess of five NTU is just notice-
able to the average person.

* Parts per million (ppm) or milligrams per liter
(mg/l): one part substance per million parts water or
the equivalent of one minute in two years.

* Parts per billion (ppb) or micrograms per liter:
one part substance per billion parts water or one
minute in 2,000 years

* Parts per trillion (ppt) or Nanograms per liter
(nanograms/L): one part substance per trillion parts
water or one minute in 2,000,000 years.

* Running Annual Average- (RAA): average of
monitored results for the previous 12 calendar

* Total Trihalomethanes: sum of total concentra-
tions of the individual Trihalomethanes.

* Treatment Technique (TT): a required process
intended to reduce the level of a contaminant in
drinking water.

» Variance or exemptions: permission to not meet
an MCL, MRDL, AL or TT granted by the State or
EPA.

* Parts per million (ppm) or milligrams per liter
(mg/l): one part substance per million parts water or
the equivalent of one minute in two years.




The State permits monitoring for some contaminants less than once per year because of the concentrations of these contaminants do not
change frequently. Some of this data, though representative, is more than one year old. The “Range” column will show a single value for those
contaminants that were sampled only once. NOTE: Only detected contaminants appear in this report.

Secondary standards are non-enforceable guidelines for contaminants that may cause cosmetic effects (such as tooth discoloration) or aesthetic
effects (such as taste, odor, or color) in drinking water. EPA recommends these standards but does not require systems to comply.

Some people who drink water containing Trihalomethane in excess of the MCL over many years may experience problems with their liver,
kidneys, or central nervous systems, and may have an increased risk of getting cancer. Infants less than 6 months who drink water containing
nitrate in excess of MCL could become seriouly ill and if untreated, could die. Symptoms include shortness of breath and blue baby syndrome.

The Town of Erie does not operate
under any variances or exemptions
that are granted by state and federal
agencies. However, the Town has
been granted waivers for cyanide,
dioxin, asbestos, glyphosphate,

all unregulated inorganics, and all
unregulated VOC’s and SOC's.

PRINCE LAKE: Located at the southeast corner of State Highway
287 and Arapahoe Road.

The tables below show all detections between January 1 - December 31, 2010
unless otherwise noted.

Substance (units) | Collection Level Detected TT Requirements Violation | Typical Source
MICROBIOLOGICAL Date
CONTAMINENTS Turbidity (NTU) 3/2010 Highest single Max 1.0 NTU for single mea- No Soil runoff
measurement was | surement or at least 95% of
0.96 samples < 0.3 NTU
Substance | Collection Highest Range | MCL | MCGL | Violation | Typical Source
(unit) Date Value
INORGANIC Fluoride 2010 1.6 0.6 - 4 4 No Erosion of natural deposits; water additive
CONTAMINENTS (ppm) 1.6 which promotes strong teeth; discharge from
fertilizr and aluminum factories/
Nitrate 2010 0.024 0.024- |10 10 No Runoff from fertilizer use; leaching from septic
(ppm) 0.024 tanks, sewage; erosion of natural deposits
Substance | Collection 90th per- | Action Violation | Typical Source
(units) Date centile Level
Copper 2008 - 2010 0.54 1.3 No Corrosion of household plumbing systems; erosion of
(ppm) natural deposits
Lead (ppb) | 2008 - 2010 8.7 0.15 No Corrosion of household plumbing systems; erosion of
natural deposits
Substance Collection | Average | Range # of MCL MCGL | Violation | Typical Source
(unit) Date Samples
Haloacetic 2010 49.75 34.1-68.4 |14 60 N/A No By-product of drinking
VOLATILE ORGANIC ,(Aci(tjs [HAAS5] water disinfection
CONTAMINENTS PP
TTHM [Total | 2010 46.88 27.8 - 64 14 80 N/A No By-product of drinking
Trihalometh- water chlorination
anes (ppb)

THOMAS RESERVOIR: Located at the southeast corner of
119th Street and Erie Parkway
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WATER QUALITY INFORMATION

All drinking water, including bottled water, may reasonably be expected to contain at least small amounts of some contaminants.
The presence of contaminants does not necessarily indicate that the water poses a health risk. Immuno-compromised persons
such as persons with cancer undergoing chemotherapy, persons who have undergone organ transplants, people with HIV-AIDS or
other immune system disorders, some elderly, and infants can be particularly at risk of infections. These people should seek ad-
vice about drinking water from their health care providers. For more information about contaminants and potential health effects,
or to receive a copy of the US Environmental Protection Agency (EPA) and the US Centers for Disease Control (CDC) guidelines
on appropriate means to lessen the risk of infection by cryptosporidium and microbiological contaminants call the EPA Safe Drink-

ing Water Hotline at 1-800-426-4791.

The sources of drinking water, both tap water and bottled water, include rivers, lakes, streams, ponds, reservoirs, springs, and
wells. As water travels over the surface of the land or through the ground, it dissolves naturally occurring minerals and, in some
cases, radioactive material, and can pick up substances resulting from the presence of animals or from human activity. Contami-

nants that may be present in source water include:

» Microbial contaminants — such as viruses and bacteria that may come from wastewater treatment plants, septic systems,

agricultural livestock operations, and wildlife.

* Inorganic contaminants — such as salts and metals, which can be naturally-occurring or result from urban storm water runoff,

industrial or domestic wastewater discharges, oil and gas production, mining, or farming.

 Pesticides and herbicides — that may come from a variety of sources, such as agriculture, urban storm water runoff, and resi-

dential uses.

+ Organic chemical contaminants — including synthetic and volatile organic chemicals, which are byproducts of industrial pro-
cesses and petroleum production, and also may come from gas stations, urban storm water runoff, and septic systems.

» Radioactive contaminants — that can be naturally occurring or be the result of oil and gas production and mining activities.

In order to ensure that tap water is safe to drink, EPA prescribes regulations that limit the amount of certain contaminants in the
water provided by public water systems. The Food and Drug Administration regulations establish limits for contaminants in bottled

water that must provide the same protection for public health.

WATER SOURCES

The Town of Erie’s water sources are Colorado-Big Thompson (C-BT) and South Boulder Creek
(SBC). C-BT water is delivered via an underground pipeline from Carter Lake as well as down the
Boulder Feeder Canal. SBC water is delivered via the South Boulder Canon Ditch. Once in Erie,
water is delivered via pipeline directly to our WTF or it may be stored at either Erie Lake, Thomas
Reservoir, or Prince Lake.

With the American Public Works Association (APWA) award winning plant, the Town can produce
12.2 million gallons per day (mgd) of treated water. The addition of submerged microfiltration mem-
branes compliments the existing pressure membrane system and this expansion increased the firm
capacity to 9.9 mgd, with a peak capacity of 12.15 MGD. A high service pump station distributes
treated (potable) water to Town residents. Treated water is stored at our 1.5 mg storage tank to help
ensure adequate delivery pressures and volumes.

I

The Colorado Department of
Public Health and Environ-
ment (CDPHE) is the primary
agency responsible for enforc-
ing the Safe Drinking Water
Act and National Primary
Drinking Water Regulations

in Colorado. In early 2007,
the CDPHE conducted an
extensive inspection of Erie’s
technologically advanced
water treatment facility and
found no deficiencies or viola-
tions. They recognized the
water treatment staff with ex-
ceptional standard operating
procedures that are in place
as well as recognized the high
quality of the facility’s staff.

2901 N 119TH STREET, ERIE, COLORADO 80516 — 303.926.2860 t — 303.665.6544 f

Esta informacion es
importante.
Si no la pueden leer,
necesitan que alguien se la
pueda traducir.

WWW.erieco.gov



AWWA Standards

For over a century, AWWA has developed
consensus standards for products used

in the treatment and supply of potable water.
Water professionals worldwide recognize
AWWA Standards as the “Standard for Quality.”

Downloadable!

If you need the most current AWWA standard right away,

TR
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just download it at AWWA'’s download center—The Water Library.

www.waterlibrary.org

AWWA Standards Library Set

This is it. Your only source for the most complete and timely information on
all of your waterworks products. To purchase individually at member price,
you'd spend more than $5,300 to get all the standards. Get the complete set
for just $1,895 member price ($3,445 retail), including free updates for a full
year. That’s an unbeatable value! Available in print or CD-ROM, the AWWA
Standards collection puts more than 150 AWWA standards in 20 categories
at your fingertips.

Print Standards

> |nitial set purchase includes all current AWWA Standards plus one-year
subscription to receive all new and revised standards issued in following
12 months (25—30 standards).

> Standards are hole-punched for insertion into AWWA Standards binders
(included).

No. 49000 | Member $1,895 | Nonmember $3,445

CD-ROM Standards

> |nitial CD-ROM purchase includes all current AWWA Standards plus
one-year subscription to receive all new and revised standards issued
in following 12 months (25—30 standards).

> Two CD-ROM updates issued per year.

> CD-ROM price determined by number of concurrent users.

Single user No. 40000 Member $1,895 Nonmember $3,445
210 9 users No. 40001A Member $3,955 Nonmember $5,640
10 to 49 users No. 40001B Member $5,665 Nonmember $8,355

50 or more users  No. 40001C Member $8,395 Nonmember $12,535

59

Look at what you get in your AWWA
Standards Set:

> Complete set of AWWA Standards

> One-year AWWA Standards subscription

> Heavy-duty, post-type binders to hold all your
AWWA Standards

> Plastic-laminated binder index tabs to keep your
AWWA Standards organized

> AWWA Standards at Work Every Day video

> Groundwater and Wells » Concrete Pipe

> Filtration > Valves and Hydrants

> Softening > Pipe Installation

> Disinfection Chemicals » Disinfection of Facilities

> Coagulation > Meters

> Scale and Corrosion > Service Lines
Control > Plastic Pipe

> Taste and Odor Control » Storage

> Fluorides > Pumps

» Ductile-Iron Pipe and  » Plant Equipment
Fittings > Utility Management

» Steel Pipe

Standards subscription saves 70%

You save 70% with a subscription, compared to
purchasing all revised standards separately. Plus,
you are assured of having the most current AWWA
Standards. Each year you will receive an invoice

to continue your AWWA Standards subscription.
Approximately 25 to 30 AWWA Standards are revised
each year. Print and CD-ROM single-user renewal:
$495 member, $995 nonmember. CD-ROM multi-
user renewal prices are higher. Call AWWA Customer
Service, 1.800.926.7337 or 303.794.7711, for price.
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AWWA Standards

Standards Binder Binder Index Tabs

Specially designed, vinyl-covered, post-type binders. Complete set of plastic laminated index tabs for AWWA
Seven binders are needed to hold all AWWA Standards. Standards binders.

No. 49005 | Member $25 | Nonmember $38 No. 47103 | Member Price $10.95 | Nonmember $16.95

Select ANSI/AWWA Standards for Small Systems

Can a small water system with a limited budget and few employees meet and even exceed
the highest standards of water utility practice? The answer is yes—if you follow the specific
recommendations of these five AWWA Standards specially selected as the most useful

for water systems of 5,000 or fewer customers.

> A100 Standard for Water Wells

> B300 Standard for Hypochlorites

> €651 Standard for Disinfecting Water Mains

> (652 Standard for Disinfection of Water Storage Facilities

> (G200 Standard for Distribution Systems Operation and Management
Bound into a handy book, these standards are indispensable for any small water system.

No. 20611 | Member $95 | Nonmember $143

DESIGNATION NAME CAT. NO. MEMBER NONMEMBER
SOURCE
Groundwater and Wells
A100-06 Water Wells 41100 $49 $74
TREATMENT
Filtration
B100-01 Granular Filter Material 42100 $37 $56
B101-01 Precoat Filter Media 42101 $37 $56
B102-04 Manganese Greensand for Filters 42102 $37 $56
Softening
B200-07 Sodium Chloride 42200 $37 $56
B201-08 Soda Ash 42201 $37 $56
B202-07 Quicklime and Hydrated Lime 42202 $37 $56
Disinfection Chemicals
B300-04 Hypochlorites 42300 $37 $56
B301-04 Liquid Chlorine 42301 $37 $56
B302-05 Ammonium Sulfate 42302 $37 $56
B303-05 Sodium Chlorite 42303 $37 $56
B304-08 Liquid Oxygen for Ozone Generation for Water, Wastewater,
and Reclaimed Water Systems 42304 $37 $56
B305-06 Anhydrous Ammonia 42305 $37 $56
B306-07 Aqua Ammonia (Liquid Ammonium Hydroxide) 42306 $37 $56
Coagulation
B402-06 Ferrous Sulfate 42402 $37 $56
@ B403-09 Aluminum Sulfate—Liquid, Ground, or Lump 42403 $37 $56
B404-08 Liquid Sodium Silicate 42404 $37 $56
B405-06 Sodium Aluminate 42405 $37 $56
B406-06 Ferric Sulfate 42406 $37 $56
B407-05 Liquid Ferric Chloride 60 42407 $37 $56
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AWWA Standards

DESIGNATION NAME CAT. NO. MEMBER NONMEMBER
TREATMENT
Coagulation (continued)
B408-03 Liquid Polyaluminum Chloride 42408 $37 $56
B451-04 Poly(Diallyldimethylammonium Chloride) 42451 $37 $56
B452-06 EPI-DMA Polyamines 42452 $37 $56
B453-06 Polyacrylamide 42453 $37 $56
Scale and Corrosion Control
B501-08 Sodium Hydroxide (Caustic Soda) 42501 $37 $56
B502-05 Sodium Polyphosphate, Glassy (Sodium Hexametaphosphate) 42502 $37 $56
B503-05 Sodium Tripolyphosphate 42503 $37 $56
B504-05 Monosodium Phosphate, Anhydrous 42504 $37 $56
B505-05 Disodium Phosphate, Anhydrous 42505 $37 $56
B506-06 Zinc Orthophosphate 42506 $37 $56
B510-06 Carbon Dioxide 42510 $37 $56
B511-05 Potassium Hydroxide 42511 $37 $56
B512-08 Sulfur Dioxide 42512 $37 $56
B550-05 Calcium Chloride 42550 $37 $56
Taste and Odor Control
B600-05 Powdered Activated Carbon 42600 $37 $56
B601-05 Sodium Metabisulfite 42601 $37 $56
B602-08 Copper Sulfate 42602 $37 $56
B603-03 Permanganates 42603 $37 $56
B604-05 Granular Activated Carbon 42604 $37 $56
B605-07 Reactivation of Granular Activated Carbon 42605 $37 $56
Fluorides
B701-06 Sodium Fluoride 42701 $37 $56
B702-06 Sodium Fluorosilicate 42702 $37 $56
B703-06 Fluorosilicic Acid 42703 $37 $56

PIPE AND ACCESSORIES

Ductile-Iron Pipe and Fittings

C104/A21.4-08 Cement-Mortar Lining for Ductile-Iron Pipe and Fittings 43104 $43 $65
C105/A21.5-05 Polyethylene Encasement for Ductile-Iron Pipe Systems 43105 $43 $65
C110/A21.10-08  Ductile-Iron and Gray-Iron Fittings 43110 $49 $74
C111/A21.11-07 Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and Fittings 43111 $43 $65
C115/A21.15-05 Flanged Ductile-Iron Pipe With Ductile-lron

or Gray-lron Threaded Flanges 43115 $43 $65

@0116/A21.16-09 Protective Fusion-Bonded Epoxy Coatings for the Interior

and Exterior Surfaces of Ductile-Iron and Gray-Iron Fittings 43116 $43 $65
C150/A21.50-08  Thickness Design of Ductile-Iron Pipe 43150 $43 $65
C151/A21.51-09  Ductile-Iron Pipe, Centrifugally Cast 43151 $43 $65
C153/A21.53-06  Ductile-lIron Compact Fittings for Water Service 43153 $43 $65

Steel Pipe
C200-05 Steel Water Pipe—6 In. (150 mm) and Larger 43200 $43 $65
®C203-08 Coal-Tar Protective Coatings and Linings for Steel Water Pipelines—

Enamel and Tape—Hot-Applied 43203 $43 $65
C205-07 Cement-Mortar Protective Lining and Coating for Steel Water Pipe— 43205 $43 $65

4 In. (100 mm) and Larger—Shop Applied
C206-03 Field Welding of Steel Water Pipe 43206 $43 $65
C207-07 Steel Pipe Flanges for Waterworks Service—Sizes 4 In. Through

144 In. (100 mm Through 3,600 mm) 43207 $43 $65
C208-07 Dimensions for Fabricated Steel Water Pipe Fittings 43208 $43 $65
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AWWA Standards

DESIGNATION NAME CAT. NO. MEMBER  NONMEMBER

PIPE AND ACCESSORIES (continued)

Steel Pipe (continued)

C209-06 Cold-Applied Tape Coatings for the Exterior of Special Sections,
Connections, and Fittings for Steel Water Pipelines 43209 $43 $65
C210-07 Liquid-Epoxy Coating Systems for the Interior and Exterior
of Steel Water Pipelines 43210 $43 $65
C213-07 Fusion-Bonded Epoxy Coating for the Interior and Exterior of Steel
Water Pipelines 43213 $43 $65
C214-07 Tape Coating Systems for the Exterior of Steel Water Pipelines 43214 $43 $65
C215-04 Extruded Polyolefin Coatings for the Exterior of Steel Water Pipelines 43215 $43 $65
C216-07 Heat-Shrinkable Cross-Linked Polyolefin Coatings for the Exterior
of Special Sections, Connections, and Fittings for Steel Water Pipelines 43216 $43 $65
@0217—09 Petrolatum and Petroleum Wax Tape Coatings for the Exterior
of Connections and Fittings for Steel Water Pipelines 43217 $43 $65
C218-08 Liquid Coating Systems for the Exterior of Aboveground Steel Water
Pipelines and Fittings 43218 $43 $65
C219-06 Bolted, Sleeve-Type Couplings for Plain-End Pipe 43219 $43 $65
€220-07 Stainless-Steel Pipe, % In. (13 mm) and Larger 43220 $43 $65
C221-07 Fabricated Steel Mechanical Slip-Type Expansion Joints 43221 $43 $65
C€222-08 Polyurethane Coatings for the Interior and Exterior
of Steel Water Pipe and Fittings 43222 $43 $65
C€223-07 Fabricated Steel and Stainless Steel Tapping Sleeves 43223 $43 $65
C224-06 Nylon-11-Based Polyamide Coating System for the Interior and
Exterior of Steel Water Pipe, Connections, Fittings, and Special Sections 43224 $43 $65
C225-07 Fused Polyolefin Coating Systems for the Exterior of Steel
Water Pipelines 43225 $43 $65
C226-06 Stainless-Steel Fittings for Waterworks Service,
Sizes % In. Through 72 In. (13 mm Through 1,800 mm) 43226 $43 $65
C227-07 Bolted, Split-Sleeve Restrained and Nonrestrained Couplings
for Plain-End Pipe 43227 $43 $65
C228-08 Stainless-Steel Pipe Flanges for Water Service—Sizes 2 In.
Through 72 In. (50 mm Through 1,800 mm) 43228 $49 $74
C229-08 Fusion-Bonded Polyethylene Coating for the Exterior of Steel
Water Pipelines 43229 $43 $65
Concrete Pipe
C300-04 Reinforced Concrete Pressure Pipe, Steel-Cylinder Type 43300 $43 $65
C301-07 Prestressed Concrete Pressure Pipe, Steel-Cylinder Type 43301 $43 $65
C302-04 Reinforced Concrete Pressure Pipe, Noncylinder Type 43302 $43 $65
@ C303-08 Concrete Pressure Pipe, Bar-Wrapped, Steel-Cylinder Type 43303 $43 $65
C304-07 Design of Prestressed Concrete Cylinder Pipe 43304 $49 $74
Valves and Hydrants
@ €500-09 Metal-Seated Gate Valves for Water Supply Service 43500 $43 $65
€502-05 Dry-Barrel Fire Hydrants 43502 $43 $65
C503-05 Wet-Barrel Fire Hydrants 43503 $43 $65
C504-06 Rubber-Seated Butterfly Valves 43504 $43 $65
C507-05 Ball Valves, 6 In. Through 48 In. (150 mm Through 1,200 mm) 43507 $43 $65
C€508-09 Swing-Check Valves for Waterworks Service, 2-In. Through
24-In. (50-mm Through 600-mm) NPS 43508 $43 $65
C509-09 Resilient-Seated Gate Valves for Water Supply Service 43509 $43 $65
C510-07 Double Check Valve Backflow Prevention Assembly 43510 $43 $65
C511-07 Reduced-Pressure Principle Backflow Prevention Assembly 43511 $43 $65
C512-07 Air-Release, Air/Vacuum, and Combination Air Valves
for Waterworks Service 43512 $43 $65
C513-05 Open-Channel, Fabricated-Metal Slide Gates and Open-Channel,
Fabricated-Metal Weir Gates 43513 $43 $65
@0515-09 Reduced-Wall, Resilient-Seated Gate Valves f(g%\later Supply Service 43515 $43 $65
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AWWA Standards

DESIGNATION NAME CAT. NO. MEMBER  NONMEMBER

PIPE AND ACCESSORIES (continued)

Valves and Hydrants (continued)

C517-05 Resilient-Seated Cast-lron Eccentric Plug Valves 43517 $43 $65
C518-08 Dual-Disc Swing-Check Valves for Waterworks Service 43518 $43 $65
C530-07 Pilot-Operated Control Valves 43530 $43 $65
@ C541-08 Hydraulic and Pneumatic Cylinder and Vane-Type Actuators
for Valves and Slide Gates 43541 $43 $65
@ €542-09 Electric Motor Actuators for Valves and Slide Gates 43542 $43 $65
C550-05 Protective Interior Coatings for Valves and Hydrants 43550 $43 $65
C560-07 Cast-Iron Slide Gates 43560 $43 $65
C561-04 Fabricated Stainless Steel Slide Gates 43561 $43 $65
C563-04 Fabricated Composite Slide Gates 43563 $43 $65
PIPE INSTALLATION
C600-05 Installation of Ductile-Iron Water Mains and Their Appurtenances 43600 $43 $65
C602-06 Cement-Mortar Lining of Water Pipelines in Place—4 In. (100 mm)
and Larger 43602 $43 $65
€604-06 Installation of Steel Water Pipe—4 In. (100 mm) and Larger 43604 $43 $65
C605-05 Underground Installation of Polyvinyl Chloride (PVC) Pressure Pipe
and Fittings for Water 43605 $43 $65
€606-06 Grooved and Shouldered Joints 43606 $43 $65
C620-07 Spray-Applied In-Place Epoxy Lining of Water Pipelines, 3 In. (75 mm)
and Larger 43620 $43 $65
DISINFECTION OF FACILITIES
C651-05 Disinfecting Water Mains 43651 $43 $65
€652-02 Disinfection of Water-Storage Facilities 43652 $43 $65
C653-03 Disinfection of Water Treatment Plants 43653 $43 $65
C654-03 Disinfection of Wells 43654 $43 $65
METERS
C700-09 Cold-Water Meters—Displacement Type, Bronze Main Case 43700 $43 $65
C701-07 Cold-Water Meters—Turbine Type, for Customer Service 43701 $43 $65
C702-01 Cold-Water Meters—Compound Type 43702 $43 $65
C703-96 (R0O4) Cold-Water Meters—Fire-Service Type 43703 $43 $65
C704-08 Propeller-Type Meters for Waterworks Applications 43704 $43 $65
C706-96 (RO5) Direct-Reading, Remote-Registration Systems for Cold-Water Meters 43706 $43 $65
C707-05 Encoder-Type Remote-Registration Systems for Cold-Water Meters 43707 $43 $65
C708-05 Cold-Water Meters—Multijet Type 43708 $43 $65
@C?lO-OQ Cold-Water Meters—Displacement Type, Plastic Main Case 43710 $43 $65
C712-02 Cold-Water Meters—Singlejet Type 43712 $43 $65
C713-05 Cold-Water Meters—Fluidic-Oscillator Type 43713 $43 $65
C750-03 Transit-Time Flowmeters in Full Closed Conduits 43750 $43 $65
SERVICE LINES
C800-05 Underground Service Line Valves and Fittings 43800 $43 $65
PLASTIC PIPE
C900-07 Polyvinyl Chloride (PVC) Pressure Pipe and Fabricated Fittings,
4 In. Through 12 In. (100 mm Through 300 mm), for Water
Transmission and Distribution 43900 $43 $65
C901-08 Polyethylene (PE) Pressure Pipe and Tubing, % In. (13 mm)
Through 3 In. (76 mm), for Water Service 43901 $43 $65
C903-05 Polyethylene—Aluminum—Polyethylene & Cross-linked Polyethylene—
Aluminum—Cross-linked Polyethylene Composite Pressure Pipes,
% In. (12 mm) Through 2 In. (50 mm), for Water Service 43903 $43 $65
C904-06 Cross-Linked Polyethylene (PEX) Pressure Pipe, % In. (12 mm)
Through 3 In. (76 mm), for Water Service 63 43904 $43 $65
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AWWA Standards

DESIGNATION NAME CAT. NO. MEMBER NONMEMBER
PLASTIC PIPE (continued)
C905-97 Polyvinyl Chloride (PVC) Pressure Pipe and Fabricated Fittings, 14 In.

Through 48 In. (350 mm Through 1,200 mm), for Water Transmission

and Distribution 43905 $43 $65
C906-07 Polyethylene (PE) Pressure Pipe and Fittings, 4 In. (100 mm)

Through 63 In. (1,600 mm), for Water Distribution and Transmission 43906 $43 $65
C907-04 Injection-Molded Polyvinyl Chloride (PVC) Pressure Fittings,

4 In. Through 12 In. (100 mm Through 300 mm), for Water Distribution 43907 $43 $65
C909-02 Molecularly Oriented Polyvinyl Chloride (PVCO) Pressure Pipe,

4 In. Through 24 In. (100 mm Through 600 mm), for Water Distribution 43909 $43 $65
€950-07 Fiberglass Pressure Pipe 43950 $43 $65
STORAGE
D100-05 Welded Carbon Steel Tanks for Water Storage 44100 $49 $74
D102-06 Coating Steel Water-Storage Tanks 44102 $43 $65

@ D103-09 Factory-Coated Bolted Carbon Steel Tanks for Water Storage 44103 $49 $74
D104-04 Automatically Controlled, Impressed-Current Cathodic Protection

for the Interior of Steel Water Tanks 44104 $43 $65
D110-04 Wire- and Strand-Wound, Circular, Prestressed Concrete Water Tanks 44110 $49 $74
D115-06 Tendon-Prestressed Concrete Water Tanks 44115 $49 $74

@ D120-09 Thermosetting Fiberglass-Reinforced Plastic Tanks 44120 $43 $65
D130-02 Flexible-Membrane Materials for Potable Water Applications 44130 $43 $65
PUMPS
E102-06 Submersible Vertical Turbine Pumps 45102 $49 $74
E103-07 Horizontal and Vertical Line-Shaft Pumps 45103 $49 $74
PLANT EQUIPMENT
F101-07 Contact-Molded, Fiberglass-Reinforced Plastic Wash-Water Troughs

and Launders 46101 $43 $65
F102-07 Matched-Die-Molded, Fiberglass-Reinforced Plastic Weir Plates,

Scum Baffles, and Mounting Brackets 46102 $43 $65
UTILITY MANAGEMENT
G100-05 Water Treatment Plant Operation and Management 47100 $37 $56
G200-04 Distribution Systems Operation and Management 47200 $37 $56
G300-07 Source Water Protection 47300 $37 $56
G400-09 Utility Management System 47400 $37 $56

@GMO-OQ Business Practices for Operation and Management 47410 $43 $65
G430-09 Security Practices for Operation and Management 47430 $37 $56

m AWWA Standards are carefully reviewed consensus
- documents. Each Standard is developed and approved by
rewewed a committee of recognized experts in the subject matter

covered and reflect accepted industry best practices.
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AWWA Standards

New!
Distrib}ltionn?m?:;gement Operational Guide to AWWA Standard G200,
Qperation a

Distribution Systems Operation and Management
ard
(Ll Kanwal Oberoi, ME, PE

o pmﬂ“‘ Guide

This is an operational guidance document for the implementation of water distribution
systems operation and management best practices, as set forth in ANSI/AWWA G200
Distribution Systems Operations and Management (AWWA G200). AWWA G200 is one of the
new G-series standards for water utility management, initially established in 2004. The
operational guide will help utility managers understand the purpose and function of this
new standard and help them implement and incorporate the standard into everyday
operations. The book includes practical examples, checklists, and questions to ask that
help a utility monitor its progress in maximizing distribution system performance.

Published by AWWA, 2009, softbound, 112 pp. ISBN 978-1-58321-734-4
No. 20659 | Member $50 | Nonmember $75

Order the Set and Save!

Get the Operational Guide and AWWA Standard G200-04,
Distribution Systems Operation and Management

No. G200SET | Member $74 | Nonmember $112

S New!
Utility Management Operational Guide to AWWA Standard G400,
SY§tem B Utility Management System

James F. Ginley and Todd A. Humphrey

This is an operational guidance document for the implementation of utility management
best practices, as set forth in ANSI/AWWA G400 Utility Management System

(AWWA G400). AWWA G400 is one of the new G-series standards for water utility
management, initially established in 2004. The operational guide will help utility managers
understand the purpose and function of the new standard and help them implement and
incorporate the standards into everyday operations. The book includes practical examples,

checklists, and questions to ask that help a utility monitor its progress in implementing
management best practices.

Published by AWWA, 2009, softbound, 96 pp. ISBN 978-1-58321-733-7
No. 20689 | Member $50 | Nonmember $75

Order the Set and Save!

Get the Operational Guide and AWWA Standard G400-09,
Utility Management System

No. G400SET | Member $74 | Nonmember $112
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S Fact Sheet: Stage 2 Disinfectants and
\’EPA Disinfection Byproducts Rule

Environmental Protection
Agency

In the past 30 years, the Safe Drinking Water Act (SDWA) has been highly effective in
protecting public health and has also evolved to respond to new and emerging threats to safe
drinking water. Disinfection of drinking water is one of the major public health advances in the
20th century. One hundred years ago, typhoid and cholera epidemics were common through
American cities; disinfection was a major factor in reducing these epidemics.

However, the disinfectants themselves can react with naturally-occurring materials in the water
to form byproducts, which may pose health risks. In addition, in the past 10 years, we have
learned that there are specific microbial pathogens, such as Cryptosporidium, which can cause
illness, and are highly resistant to traditional disinfection practices.

Amendments to the SDWA in 1996 require EPA to develop rules to balance the risks between
microbial pathogens and disinfection byproducts (DBPs). The Stage 1 Disinfectants and
Disinfection Byproducts Rule and Interim Enhanced Surface Water Treatment Rule,
promulgated in December 1998, were the first phase in a rulemaking strategy required by
Congress as part of the 1996 Amendments to the Safe Drinking Water Act.

The Stage 2 Disinfectants and Disinfection Byproducts Rule (Stage 2 DBPR) builds upon the
Stage 1 DBPR to address higher risk public water systems for protection measures beyond those
required for existing regulations.

The Stage 2 DBPR and the Long Term 2 Enhanced Surface Water Treatment Rule are the second
phase of rules required by Congress. These rules strengthen protection against microbial
contaminants, especially Cryptosporidium, and at the same time, reduce potential health risks of
DBPs.

Questions and Answers
What is the Stage 2 DBPR?

The Stage 2 Disinfection Byproducts Rule will reduce potential cancer and reproductive and
developmental health risks from disinfection byproducts (DBPs) in drinking water, which form
when disinfectants are used to control microbial pathogens. Over 260 million individuals are
exposed to DBPs.

This final rule strengthens public health protection for customers by tightening compliance
monitoring requirements for two groups of DBPs, trihalomethanes (TTHM) and haloacetic acids
(HAADS). The rule targets systems with the greatest risk and builds incrementally on existing
rules. This regulation will reduce DBP exposure and related potential health risks and provide
more equitable public health protection.
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The Stage 2 DBPR is being promulgated simultaneously with the Long Term 2 Enhanced
Surface Water Treatment Rule to address concerns about risk tradeoffs between pathogens and
DBPs.

What does the rule require?

Under the Stage 2 DBPR, systems will conduct an evaluation of their distribution systems,
known as an Initial Distribution System Evaluation (IDSE), to identify the locations with high
disinfection byproduct concentrations. These locations will then be used by the systems as the
sampling sites for Stage 2 DBPR compliance monitoring.

Compliance with the maximum contaminant levels for two groups of disinfection byproducts
(TTHM and HAAJ5) will be calculated for each monitoring location in the distribution system.
This approach, referred to as the locational running annual average (LRAA), differs from current
requirements, which determine compliance by calculating the running annual average of samples
from all monitoring locations across the system.

The Stage 2 DBPR also requires each system to determine if they have exceeded an operational
evaluation level, which is identified using their compliance monitoring results. The operational
evaluation level provides an early warning of possible future MCL violations, which allows the
system to take proactive steps to remain in compliance. A system that exceeds an operational
evaluation level is required to review their operational practices and submit a report to their state
that identifies actions that may be taken to mitigate future high DBP levels, particularly those
that may jeopardize their compliance with the DBP MCLs.

Who must comply with the rule?

Entities potentially regulated by the Stage 2 DBPR are community and nontransient
noncommunity water systems that produce and/or deliver water that is treated with a primary or
residual disinfectant other than ultraviolet light.

A community water system (CWS) is a public water system that serves year-round residents of a
community, subdivision, or mobile home park that has at least 15 service connections or an
average of at least 25 residents.

A nontransient noncommunity water system (NTNCWS) is a water system that serves at least 25
of the same people more than six months of the year, but not as primary residence, such as
schools, businesses, and day care facilities.

What are disinfection byproducts (DBPs)?
Disinfectants are an essential element of drinking water treatment because of the barrier they
provide against waterborne disease-causing microorganisms. Disinfection byproducts (DBPS)

form when disinfectants used to treat drinking water react with naturally occurring materials in
the water (e.g., decomposing plant material).
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Total trihalomethanes (TTHM - chloroform, bromoform, bromodichloromethane, and
dibromochloromethane) and haloacetic acids (HAA5 - monochloro-, dichloro-, trichloro-,
monobromo-, dibromo-) are widely occurring classes of DBPs formed during disinfection with
chlorine and chloramine. The amount of trihalomethanes and haloacetic acids in drinking water
can change from day to day, depending on the season, water temperature, amount of disinfectant
added, the amount of plant material in the water, and a variety of other factors.

Are THMs and HAAs the only disinfection byproducts?

No. The four THMs (TTHM) and five HAAs (HAA5S) measured and regulated in the Stage 2
DBPR act as indicators for DBP occurrence. There are many other known DBPs, in addition to
the possibility of unidentified DBPs present in disinfected water. THMs and HAAs typically
occur at higher levels than other known and unknown DBPs. The presence of TTHM and HAA5S
is representative of the occurrence of many other chlorination DBPs; thus, a reduction in the
TTHM and HAAS generally indicates a reduction of DBPs from chlorination.

What are the costs and benefits of the rule?

Quantified benefits estimates for the Stage 2 DBPR are based on reductions in fatal and non-fatal
bladder cancer cases. EPA has projected that the rule will prevent approximately 280 bladder
cancer cases per year. Of these cases, 26% are estimated to be fatal. Based on bladder cancer
alone, the rule is estimated to provide annualized monetized benefit of $763 million to $1.5
billion.

The rule applies to approximately 75,000 systems; a small subset of these (about 4%) will be
required to make treatment changes. The mean cost of the rule is $79 million annually. Annual
household cost increases in the subset of plants adding treatment are estimated at an average of
$5.53, with 95 percent paying less than $22.40.

What are the compliance deadlines?

Compliance deadlines are based on the sizes of the public water systems (PWSs). Wholesale
and consecutive systems of any size must comply with the requirements of the Stage 2 DBPR on
the same schedule as required for the largest system in the combined distribution system (defined
as the interconnected distribution system consisting of wholesale systems and consecutive
systems that receive finished water). Compliance activities are outlined in the following table.
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PUBLIC WATER

ACTIONS

SYSTEMS Submit IDSE Complete an Submit IDSE Begin subpart
monitoring plan, system | initial distribution | Report V (Stage 2)
specific study plan, or system evaluation compliance
40/30 certification (IDSE) monitoring

CWSs and NTNCWSs | October 1, 2006 September 30, January 1, 2009 | April 1, 2012
serving at least 100,000 2008

CWSs and NTNCWSs
serving 50,000 - 99,999

April 1, 2007

March 31, 2009

July 1, 2009

October 1, 2012

CWSs and NTNCWSs
serving 10,000 - 49,999

October 1, 2007

September 30,
2009

January 1, 2010

October 1, 2013

fewer than 10,000

CWSs serving fewer April 1, 2008 March 31, 2010 July 1, 2010 October 1, 2013
than 10,000
NTNCWSs serving NA NA NA October 1, 2013

*States may grant up to an additional two years for systems making capital improvements.

What technical information will be available on the rule?

The following Guidance Documents will be available:
e Initial Distribution System Evaluation (IDSE) Guidance Manual

Operational Evaluation Guidance Manual
Consecutive Systems Guidance Manual
Small Systems (SBREFA) Guidance Manual
Simultaneous Compliance Guidance Manual

Where can | find more information about this notice and the Stage 2 DBPR?

For general information on the rule, please visit the EPA Safewater website at

http://www.epa.gov/safewater/disinfection/stage2 or contact the Safe Drinking Water Hotline at
1-800-426-4791. The Safe Drinking Water Hotline is open Monday through Friday, excluding
legal holidays, from 10:00 a.m. to 4:00 p.m., Eastern Time. For technical inquiries, email
stage2mdbp@epa.gov.

Office of Water (4607M) EPA 815-F-05-003  December 2005  www.epa.gov/safewater
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