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APPENDIX A
HANFORD SITE WELL HEAD PROTECTION PLAN
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A.1 INTRODUCTION

The Safe Drinking Water Act Amendments of 1986 requires that all federally defined public
water systems using groundwater as their source, implement a wellhead protection program. The
WDOH uses the term “Group A™ to designate those public water systems which meet the federal
definition of a public water system. This includes all public water systems that serve 25 or more
persons or 15 or more connections (Washington Administrative Code [WAC] 246-290-020).

In 1y of 1994, the WAC, addressing requirements for Group A public water systems, was
modified to include mandatory wellhead protection measures for all Group A public water
systems in the state using wells or springs (excluding systems using purchased sources or
interties) as their source of water supply.

In 1995, the Hanford Site Wellhead Protection Plan was prepared by Westinghouse Hanford
Company for the U.S. Department of Energy (DOE). The Plan covered several Group A and
Group B water systems on the Hanford Site. The Plan required revision because the Group B
systems covered in the Plan have been closed. The existing Group B systems on the Hanford
Site do not use wells or springs as their source of water supply. Therefore, Group B water
systems are not addressed in this document.

On the Hanford Site, only the 400 Area Group A water system, Public Water System ID#
419470, uses groundwater wells as its source of water supply. This document, which describes
the Hanford Site Wellhead Protection Plan, has been prepared to meet the requirements of
WAC 246-290-135(3), “Wellhead Protection.” The guidance offered in the publication
Washington State Wellhead Protection Program Guidance Document (WDOH 1995) was used
to prepare this document.

A.2  SITE DESCRIPTION
This section gives description of the Hanford Site and the 400 Area.

A.2.1 HANFORD SITE

General information regar ng the Hanford Site may be found in the National Environmental
Policy Act of 1969 (NEPA) Characterization Report (PNNL-6415). In addition, Hanford Site
descriptions can be found in recent NEPA documents prepared for the Hanford Site including the
Hanford Site Solid (Radioactive and Hazardous) Waste Program Environmental Impact
Statement (DOE/EIS-0286F).

The Hanford Site, established in 1943 as one of the three original Manhattan Project sites, is
located on approximately 148,000 hectares (365,000 acres) in the southeastern portion of the
State of Washington extending over parts of Adams, Benton, Grant, and Franklin counties. The
Hanford Site was a U.S. Government defense materials production site that included nuclear
reactor operation, uranium and plutonium processing, storage and processing of spent nuclear
fuel. The Fast Flux Test Facility (FFTF) was a Nuclear Energy funded project and was not
associated with the defense materials production program. Present Hanford Site programs are
diversified and include: Management of radioactive wastes; cleanup of soil and groundwater
related to past releases at waste sites; stabilization and storage of spent nuclear fuel; development
of renewable energy technologies and waste disposal technologies; contamination cleanup; and
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Figure A-1. Hanford Site Map Showing 400 Area.
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A.2.2.1Water Resources

The 400 Area surface and groundwater resources and geology are discussed in the following
sections.

Surface Water

The 400 Area is located approximately 7 kilometers (4.5 miles) from the west bank of the
Columbia River. No specific flooding analyses have een completed for the 400 Area, but

an: ses have been completed for the site as a whole. According to the sitewide data, the
elevation of the ground surface in the 400 Area is about 30 meters (100 ft) ove that of the
maxin n calculated flood from a 50 percent breach of the Grand Coulee Dam. Also, the 400
Area is above the elevation of the maximum historical floods of 1894 and 1948. The only
surface water body in the vicinity of the 400 Areais e 400 Area pond (i.e., 400 Area Pond or
4608 B/X ponds) located just north of the 400 Area. It is designed and used to dispose of
nonradioactive process wastewater collected by the 400 Area Industrial Process Wastewater
system from Material and Storage Facility (MASF). The 400 Area pond consists of two cells
measuring 15 by 30 meters (50 by 100 ft) wi  1.2-meter (3.9-ft) walls. Individu effluent
streams are collected at a central drain line that runs to the ponds, with the effluent monitored
before discharge. The wastewater rapidly percolates into the ground, leaving the ponds dry
under normal conditions. The discharges are regulated under State Waste Discharge Permit No.
ST 4501 and the effluent is monitored. There are no radiologic: liquid effluent pathways to the
environment from FFTF Groundwater

Groundwater flow across the 400 Area is generally from west to east. The Hanford formation,
immediately underlying the area, consists mainly of sand-dominated sediments. The water table
is located near the contact between the Hanford formation and Ringold Formation, with the
depth to the water table in the 400 Area ranging from about 45 to 50 meters (148 to 164 ft).
Hanford formation sediments dominate groundwater flow in the 400 Area because of ir
relatively high permeability, compared to that of the Ringold Formation sediments. The Ringold
Formation consists of gravelly sand, sandy gravel, silty sand and fluvial gravels, and overbai

and lacustrine silt and clay. The saturated thickness of this aquifer system is about 140 meters

( 0 ft).

¢ Geology and Soils

The ajor geologic units underlying Hanford are, in ascending order: sub-basalt (basement)
rocks; the Columbia River Basalt Group; and the Ringo. Formation, the Plio-Pleistocene unit,
early "Palouse" soil, and the Hanford formation, collectively known as the Suprabasalt
Sediments. The 400 Area stratigraphy consist of sand-dominated sediments of the anford
formation which att: 1 a thickness of about 50 meters (164 ft) beneath the site. Locally, surface
sediments also consist of stabilized sands deposited in dune fields. The predominant soil type in
the 400 Area is the Quincy (Rupert) sand, and the soils and surface sediments are not subject to
liquefaction or other instabilities. The nearest capable fault to the 400 Area (Central Gable
Mountain Fault) is 19 kilometers (12 miles) away.

A.2.3 400 AREA WATER SYSTEM

The )0 Area public water system (ID# 419470) is a nontransient noncommunity (NTNC)
system with 15 service connections, serving approximately 250 people. WAC 246-290-020,
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o Development and implementation of the groundwater protection program and watershed
control program;

» Updating present monitoring programs such as radionuclide, coliform acteria, chlorine
residual, inorganic chemicals, volatile organic chemicals, and synthetico  nic
chemicals;

¢ Perform sampling for subordinate water systems;

e Update WDOH permits;

e Completion of new permit applications;

o Assist in emergency response actions as required,

e Assist in implementation of improvements and budget formulation;

o Perform impact assessments for new drinking water regulations.
The Water Purveyor . 0 is responsible for:

e Providing technical direction to site organizations such as, engineering services and
project management, including documentation review and approval; maps/drawing
administration;

o Problem resolution;
o Project support;
vCross connection control in ections;
o Overview and assessment of all water system operations;
» System monitoring of the Hanford Site water systems to determine level of compliance to
federal and state drinking water laws.
A3.2 ( crations Supervisor

ne Operations Supervisor provides supervision of day-to-day operations and review of
preventive maintenance, field engineering, water quality monitoring, troubleshooting, and
emergency response actions. The Operations Supervisor is the lead position for impl  entation
of improvements, cross-connection contr« and budget formulation, and coordinates with the
Water Purveyor to develop responses to complaints and regulatory requirements.

A.3.3 I intenance Supervisor

The Maintenance Supervisor identifies and schedules required periodic maintenance for water
system components. The Maintenance Supervisor also identifies required corrective actions and
records completion of maintenance items.

A.3.4 Operators

Operators conduct the day-to-day operation, maintenance, and troubleshooting of the water
system. Operators also provide the initial actions for emergency response and identify
requirements for field engineering and system improvements.

A-7
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A.4.3 Zone 1-One-Year Horizontal Time of Travel Boundary

Proper management of Zone 1 can protect the drinking water supply from viral, microbial, and
direct chemical contamination. This zone is defined by the surface area overlying the portion of
the aquifer which contributes water to the well within a one-year period. Within Zone 1,
potential sources of microbial contamination should be strictly managed to eliminate or reduce
the possibility that microbial contamination of the water supply will occur.

The criterion threshold of a one-year time of travel is considered appropriate to protect the well
field from microbial contamination. Existing literature suggests that bacteria and viruses survive
less than one year in groundwater, therefore travel times of greater than one year are not
necessary. A threshold of less than one year may not provide adequate protection against
possible microbial or viral contamination.

The one-year time of travel also defines the area for intensive management to protect the
wellhead from direct chemical contamination. Within Zone 1, chemicals capable of
contaminating groundwater should not be stored or used, or should be stored and used with
sufficient precautions to protect the groundwater resource. A serious chemical release within
Zone 1 may provide only a very limited time for a purveyor/community to respond aggressively,
identify the spill, implement emergency remedial actions, and prevent the contamination from
reaching the distribution system.

Laboratory confirmation of the contamination, characterization of the contaminant plume, plus
development and implementation of an on-the-ground remediation response traditionally takes a
minimum of six months. Twelve to twenty four months is a more typical period for an initial
(preliminary) remedial response. Because of these concerns, most management plans for Zone 1
include strong elements for the identification of potential contaminant sources and risk

magement. For this reason, the one-year time of travel functions as a buffer area and provides
response time.

A4.4 Zone?2 - Five-Year Horizontal Time of Travel Boundary

The entire area within the five-year time of travel boundary defines Zone 2. This zone is activ
managed for control of potential chemical contaminants. While any significant chemical release
within Zone 1 has the potential to contaminate the drinking water sup;  and render it unusable.
the area lying between the one- and five-year time of travel boundaries also needs to be carefu v
managed to protect future water supplies.

The primary difference between potential contaminant sources in Zones 1 and 2 is that release in
Zone 2 provides more time for response (less of an acute crisis situation). All potential
contaminant sources should be iden ied and controlled, with an emphasis on pollution
prevention and risk reduction management. Both the one-year and the five-year zones are used
by many state and local agencies as a prioritizing tool for directing technical assistance, outreach
programs, and for targeting inspections and enforcement actions.

A45 Zone3-T Year Horizontal Time of Travel Bound:

The outer border of Zone 3, the area within the ten-year time of travel boundary, determines the
boundary of the WHPA. Within Zone 3, an inventory for potential contaminant sources should
be conducted. High-risk operations and facilities should be identified, and steps taken to reduce

A-9
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ATTACHMENT A

CALCULATED FIXED RADIUS CALCULATIONS

Equation for Calculated Fixed Radius:

r= | €T
anH
Where,

R = radius of zone (feet) for time period t

Q = maximum pumping capacity of well (ft3/year)

T = travel time (years)

n=23.1416

n = effective porosity (decimal percent) (0.22 for this report)
H= screened interval of well (feet)

The calculations for all three wells are based on actual use in 2010. P-16 is the primary
operating well. Other wells are used only as backup and during the sampling events.

A-15
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PART III: drogeologicI  rmation

1) Depth 1o top of open interval: [check one|
(less than) 2001 20 - S0A 50 - 100f1 ¥ 100- 20000

(greater than) 200ft Information unavailable

2) Depth 1o ground water (static water level)

(less than) 2001 20 - S0ft S0 - 100ft v (greater than) 1001

Flowing well spring (artesian) Depth to Ground water unknown

How was water level determined?

X Well log C Unknown

3) Il source is a flowing well or spring. what 1s the conlining pressure:  The source is not a flowing well

. . or spring
psi {(pounds per square inch)
or

feet above wellhead

4) If source is a flowing well or spring, is there a surface impoundment. reservoir. or catchment associated with the
source?

YES NO
5) Wellhead clevation (height above mean sca level): 546.9 (ft)
How was clevation determined?
Topogra ¢ map x  Drilling * Well Log Altimeter
Other:

Information vailable

6) Conlining layers: (This can be completed only for those sources with a drilling log. well log or geologic repont
describing subsurtace conditions. Please refer to assistance package for example.)
Evidence of a confining laver mwe ¢

=2

X No cvidenec of aco  ning layer in well log

If there is evidence of acon  ng layer, is the depth to ground water more than 20 feet above the bottom of
the lowest confining layer?

YES NO

\ation Unavailable

DOH 331-208 (02/03) Revised Survey Foim Ver 2.3 Sentry DOH
Page 3 of 10
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PART IV: Mapping Yowr round Water Resource
1) Annual volume of walcr pumped: nnrng (gallons)

How was this determined?

Meter

Estimated: X Pumping Rate (12,000 gph X 8.3 h Run)Time for 2007
Pump Capacity ( )

Other:

2) "Calculated Fixed Radius” cstimate of ground water movement (sce Instruction Packet)

6 Month ground water travel time: 11 )
1 Year ground water travel time: 15 (i)}
5 Year ground water travel time: ~a (f)
10 Year ground water travel time: 48 11}

Information availablc on length of screencd open interval?

x YFS NO

Length of sereened’ open interval: 85 )

3) Is there a river, lake. pond, stream, or other obvious surface water body within the 6 month time of travel
boundary?

YES X NO  (Mark and identify on map).
4) Is there a stormwater and/or wastewater facility, treatment lagoon or holding pond located within the 6 month
time of trave! boundary?

YES X NO  (Mark and identify on map).

Comments:

Sentry DOH

DCH 331-208 (02/03) Revised Survey Form Ver 2.3
Page 5 of 10
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PART III: IIydrogeologic Information

1) Depth to top of open mterval: [check one)
(less than) 2001 20 - 50A 50 - 100f1 100 - 2001

~  (greater than) 200ft Information unavailable

2) Depth 1o ground water (static water level)

(less than) 2011 20 - S0f 50 - 100ft ¥ (greater than) 1001

Flowing well spring (artesian) Depth to Ground water unknown

How was water level determined?

y  Welllog Other: Unknown

Uy e s allowing well or spring,* 1tis the con ng pressure: The source is not a flowing well
. . © i
psi (pounds per square inch) ¥ ospring

- - or

feet above wellhead

4) If source is a flowing well or spring, is there a surface impoundment, reservoir. or catchment associated with the
source?

YES NO
5) Wellhead clevation (hicight above mcan sca level): 548 .6 (ft)
How was clcvation determined?
Topographic m v Drilling ‘W Log Altimeter
Other:

Information unavailable

6) Conlining layers: (This can be completed only [or those sou with a drilling log. well log or geologic report
describing subsurface conditions. Please refer 1o assistance package for example.)

Evidence of a confining layer in well log

«» Nocvidencc of aconf g layer in well log

If there is evidence of a confining layer, is the depth to ground water more than 20 feet above the bottom of
the lowest confining laver?

YES NO

Information Unavailable

DOH 331-208 (02/03) Revised Survey Foum Ver 2.3 Sentry DOH
Page 3 of 10
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Al [V: Mapping Your Ground Water Resource
1) Annual volumc of watcr pumped: AT snn (gallons)

How was this determined?

Meter

Estimated: Pumping Rate (13,200 gph X 7.4 h run)time in 2007
Pump Capacity ( )

Other:

2) “Calculated Fixed Radius” ¢stimatc of ground water movement (sce Instruction Packet)

6 Month ground water travel [ 8 (ft)
1 Year ground water travel time: 12 )
5 Year ground water travel time: 26 (ft)
10 Year ground water travel time: 37 ()

Information availablc on length of screencd open interval?

x  YFS NO
Length of sercened’ open interval: " ag )
3)Is there ariver,] . pond, stream, or other obvious surface water body within the 6 month time of travel

boundary?
YES X NO  (Mark and identifv on map).

4) 1s there a stormwater and/or waslewaler facilily, treatment lagoon or holding pond located within the 6 month

s of travel boundary?

YES X NO  (Mark and identify on map).

Comments:

DOH 331 208 (02/03) Revised Survey Foum Ver 2.3
Page Sof 10
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PART III: Ilydrogeologic Information

1) Depth to top ol open mlerval: [check one|
(less than) 200t 20 - 50A 50 - 10011 100 - 20001

X (greater than) 200ft Information unavailable

2) Depth to ground water (static waler level)
(less than) 20f1 20 - 50M 50 - 100f1 ¥ (greater than) 10011

Flowing well spring (artesian) Depth to Ground water unknown

How was water level determined?

x  Welllog Other: Unknown

3) Il source 1s a flowing well or spring. what 1s the conlining pressure:

psi (pounds per square inch)
or

fect above wellhead

4) If source is a flowing well or spring, is there a surface impoundment, reservoir. or catchment associated with the
source?

YES NO

5) Wellhead clevation (height above mean sca level): can )

How was clevation determined?

Topographic map x  Drilling - Well Log Altimeter

Other:

Information unavailable

6) Conlining layers: (This can be completed only [or those sources with a dvilling log, well log or geologic report
describing subsurface condilions. Please refer to assistance package tor example.)

Evidence of a confining layer in well log

- No cvidence of a confining layer in well log

If there is evidence of a confining layer, is the depth to ground water more than 20 feet above the bottom of
the lowest confining layer?

YES x NO

Information Unavailable

DOH 331-208 (02/03) Revised Survey Foim Ver 2.3 Sentry DOH
Papc 3 of 10
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2) Source specific water quality records:

Plecasc indicate the occurance of any test results since 1986 that might mect the following conditions: (Unless
listed on assessment. MCLs are listed in assistance package.)

A. Nitrate:  (Nitrate MCI. - 10 mg/1) YES
Results greater 0 MCL e e
(less than) 2 ma/liter BIEALE oo e e X
2 2 S MG THEE MILEAIE .. ev et e cvecrerete e e ee et eer s eas e sae st sars e eaneane
(greater than) S mE/Bter NIEALE. ....c.oooocriir ettt e ceae e
Nitralc sampling records unavailable .......ccovivieevieneens e e

B. VOCs: (VOC detection level 0.5 ugdl or 0.0005 mg/l) YES
Results greater than MCL or SAL .ot cr e i}
VOCs detected at Jeast ONCE ..vvveeiiniceienie e et esrsnve s cnras
VOCs never deteotod ..o e ee v e -
VOC sampling records unavailable ...

C. EDB/DBCP: (EDB MCL = 0.05 ug/l or 0.00005 mg/1) YES

(DBCP MCL = 0.2 ugl or 0.0002 mg.l)
EDB/DBCP detected below MCL at least once ...

EDB/DBCP detected above MCL at least once ........ooeovvvvvveniceieniienionn :
EDB/DBCP never detected ..oiininieniniiicciienenneecce e enes -
EDB/DBCP test required but not vet completed .....ovveeiniiinicrieiiniic e -
EDB/DBCP tests NOt required .oovvveveeiceiiciee i eetiee e cerr s es e senisenssrssnres _
Other SOCs (Pesticides): YES
Other SOCS detoetod .oovvieiie s et ese s er st e e e nerens
(pesticides and other synthetic organic chemicals) -
Other SOC tests performed but none doteeted .o X
(List test mcthods in comments)
Other SOC tests not | TIMCA (vt e e e s _

If any SOCs in addition to EDB/DBCP were detected, please identify and date. If other SOC tests were performed,
but no SOCs detected, list test methods here:

L.- o —_
DOH 331-208 (02/03) Revised Survey Form Ver 2.3 Sentry DOH

Page 7 of 10
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3) Is the source located in an aquater with a high horizontal flow rate? (These can include sources located on flood
plains of large rivers, artesian wells with high water pressure, and’or shallow flowing wells and springs)

YLES x NO Unknown

4) Arc there other high capacity wells (agricultural, municipal. and‘or industrial) located within the CFRs?

YES NO Unknown

a) Presence of uround water extraction wells removing more than approximately 500 gal/min within. .
YES NO Unknown

6 Month travel time x
6 Month - 1 vrtravel time X
1 - 5 year travel time %
5 - 10 vear travel time X

b) Presence of ground water recharge wells (dry wells) or heavy irrigation within. ...

YES NO  Unknown

1 vear travel time X
1 - 5 vear travel time X
5 - 10 vear travel time X

Please identify or describe additional hydrological or geographic conditions that you believe may affect the shape of
the zone of contribution for this source. Where possible. reference them to locations on the map produced in Part IV

DOH 331-208 (02/03) Revised Survey Foim Ver 2.3 Sentry DOH
Page § of 10
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APPENDIX B
SITE INFRASTRUCTURE AND UTILITIES ORGANIZATION CHART
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Radionuclides From a point representative of the source, after
treatment, and prior to entry into the distribution
system.

Organic Chemicals (VOC/SOC) From a point representative of the source, after
treatment, and prior to entry into the distribution

system.
Other substances (Unregulated From a pointr resentative of the source, after
Chemic: ) treatment, and prior to entry into the distribution

system, or as directed by the department.

1 Drinking Water R¢ ilations Overview

Safe Drin 1g Water Act

The principal law governing drinking water safety in the United States is the Safe
Drinking Water Act (SDWA). The SDWA authorizes The US Environmental Protection
Agency (EPA) to establish comprehensive nation:  drinking water regulations to ¢ ure
drinking water safety.

The SDWA was enacted in 1974, as arest  of public concern about water quality. The
Act established a cooperative program among local, state, and federal agencies to
institute drinking water regulations applicable to a public water systems in the U ited
States. States were granted primary responsibility—known as primacy—for
administering and enforcing the Safe Drinking Water Act of 1974. To obtain primacy,
states were required to meet certain criteria, including adoption of regulations equ. to or
more stringent than EPA regulations.

In 1986, the SDWA was amended as a result of additional public concern and frequent
contamination of groundwater from industrial solvents and pesticides. The 1986
Amendments require public water systems to monitor and treat for a continuously
increasing number of contaminants. The EPA regulated approximately 20 contaminants
between 1974 and 1986. The 1986 Amendments identified 83 contaminants that the EPA
was required to regulate by 1989. ue to the slow implementation o 1€ new
regulations, the SDWA was amended again in 1996.

Congress amended the Act in 1988 by adding the Lead Contamination Control Act. The
1996 amendments focused on source water protection, funding for water system
improvements, operator training, providing pul ¢ information, and strengthening EPA’s
scientific work, including the use of risk and cost benefit analysis in establishing drinking
water standards. Between 1975 and 2006, ese amendments have resulted in the
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repeat samples, as identified in the Hanford Site Comprehensive Coliform Plan,
procedure S-WP-0014, Bacteriological Sampling, and collected in accordance with
procedure U0-O- 01, Chlorine Residual Monitoring.

At the Hanford water treatment lants, continuous monitoring equipment is used to
record residual disinfectant concentrations of the water entering the distribution system
per WAC 246-290-600 monitoring requirements. All water systems monitor distribution
system residual concentrations daily at representative sites with the exception of a few
smaller systems that were given DOH approval to monitor less frequently.

Compliance Determinations: Compliance determinations are made 4 times per year,
based upon the running annual arithmetic average (RAA) of 12 consecutive months. The
RAA is calculated by the average of all included residual measurements for each month,
then adding 2 consecutive monthly averages together, and dividing e sum by 12.

The RAA report contains the following information:

e The monthly chlorine residual average of all samples t en.
e The Running Annual Arithmetic Average.

e The RAA quarterly arithmetic averages.

e  Whether the system is in compliance with the RAA.

[f the average covering any consecutive four-quarter period exceeds the MRDL, the DH
will be notified immediately by Site Water Compliance, and water system users will be
notified per WAC 246-290-71001 Public Notification requirements.

Reporting/Logkeeping/Recordkeeping: Monthly report forms for Group A systems with
an active surface water treatment plant, or a purchased system, are maintained in Site
Water Compliance repositories (200W, 100K and 300 Areas).

Moni” ' Report fo . for Group A systems without an active surface water treatment
plant (400 Area) are sent to DOH by the 4™ working 1y of the following month.
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9 Cryptosporidium and E. Coli

The Long Term 2 Enhanced Surface Water Treatment Rule (LT2) was published in the
Federal Register on January 5, 2006. The purpose of the rule is to reduce disease

inci nce associated with Cryptosporidium and other disease-causing microorganisms in
drinking water.

Cryptosporidium is a significant concern in drinking wate1 :cause it contaminates most
drinking water sources, it is resistant to chlorine and other disinfectants, and it has caused
waterborne disease outbreaks. Consuming water with Cryptosporidium can cause
gastrointestinal illness, which may be severe and sometimes fatal for people with
weakened immune systems (which may include infants, the elderly, and people who have
AIDS).

Current regulations require filtered water systems to reduce source water
Cryptosporidium levels by 99 percent (2-log). Recent data on Cryptosporidium indicate
that this treatment is sufficient for most systems, but additional treatment is necessary for
certain higher risk systems. These higher risk systems include filtered water systems with
high levels of Cryptosporidium in their water sources and all unfiltered water systems,
which do not treat for Cryptrosporidium.

The rule wi  supplement existing regulations by targeting additional Cryptosporidium
treatment requirements for higher risk systems. The rule also contains provisions to
reduce risks from uncovered finished water storage facilities and to ensure that systems
maintain microbial protection as they take steps to reduce the formation of disinfection
byproducts. The rule applies to all systems that use surface water or ground water under
the direct influence of surface water.

The LT2 Rule requires water systems to monitor their source water to determine if the
source is vulnerable to contamination and may require additional treatment. On February
8, 2008, DOH provided guidance and options for meeting the source water requirements
of the LT2 Rule. The forms were completed and returned to DOH. Based on historical
source fecal coliform monitoring from August 2005 — September 2007, res1 s averaged
2-3 organisms/100mL for affected Hanford systems. DOH approved these results as
“grandfathered™ data, thus eliminating the requirement to monitor for Cryptosporidium.
The affected Hanford systems were placed into Bin Classification 1, eliminating the
requirement to provide additional treatment for Cryptosporidium. Also, the requirements
imposed upon public water systems that store water in open reservoirs are not applic. le
to Hanford water systems. All finished water storage reservoirs on Site are covered and
not open to atmosphere.
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Publications

EPA Microbial and Disinfection Byproduct Rules Simultaneous Compliance Guidance Manual

S-WP-0014, Bacteriological Sampling

Hanford Site Comprehensive Coliform Monitoring Plan

Hanford Site Comprehensive Disinfection/Disinfectant Byproduct Precursor Monitoring Plan

Hanford Site Comprehensive Disinfection/Disinfectant Byproducts Rule Monitoring Plan

Hanford Site Comprehensive Stage Il Disinfection/Disinfectant Byproducts Rule Monitoring
Plan

S-WP-0034, Comprehensive Inorganic Monitoring Program Plan

Hanford Site Comprehensive Inorganic Monitoring Plan

S-WP-0038, Groundwater Rule Monitoring Program Plan

S-WP-0039, Groundwater Rule Compliance Requirements for a Positive Total Coliform Sample
in the 400 Area, System ID#419470

S-WP-0040, Groundwater Rule Compliance Requirements for a Positive Total Coliform Sample
in the 300 Area, System ID#418408

S-WP-0001, Lead and Copper Monitoring Program Sample Collection

S-WP-0041, Lead and Copper Public Information Requirements

S-WP-0035, Comprehensive Organic Monitoring Program Plan

Hanford Site Comprehensive Organic Monitoring Plan

S-WP-0012, Chain of Custody Control

S-WP-0015, Preparation of Water Bacteriological Analysis Form

S-WP-0019, Response to a “Routine” *“Total Coliform Presence/E. Coli Absence” Group A
Surface Water System Sample

S-WP-0020, Response to a “Repeat” “Total Coliform Presence/E. Coli Absence” Group A
Surface Water System Sample

S-WP-0021, Response to a “Routine” “Total Coliform Presence/E. Coli Presence” Group A
Surface Water System Sample

S-WP-0022, Response to “Repeat” *“Total Coliform Presence/E. Coli Presence” Group A
Surface Water System Sample

S-WP-0027, Positive Bacteriological Result Investigative Assessment

S-WP-0028, Disinfectant Byproduct Precursor Monitoring

S-WP-0030, Disinfectant Byproduct Monitoring

S-WP-0031, Comprehensive Disinfectant Byproduct Precursor Monitoring Program Plan

S-WP-0032, Comprehensive Disinfectant Byproduct Rule Chlorine Monitoring Program Plan

S-WP-0002, Free Chlorine Residual Determination Test

S-WP-0004, Determination of Chlorine (Disinfectant) Required for Disinfecting New and
Repaired Water Mains

S-WP-0016, Response to a *'Routine” and/or “Repeat” *Total Coliform Presence/E. Coli
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] GLOSSARY

ooster disinfection: the practice of adding disinfectant in the distribution system to
maintain disinfectant residual concentration throughout the distribution system.

Community water system: a public water system that serves at least 15 service connections
used by year-round residents or regularly serves at least 25 year-round residents.

Compliance cycle: the nine-year calendar year cycle during which public water systems must
monitor. Each compliance cycle consists of three three-year compliance periods. The first
calendar year cycle begins January 1, 1993 and ends December 31, 2001; the second begins
January 1, 2002 and ends December 31, 2010; the third begins January 1, 2011 and ends
December 31, 2019.

Compliance period: means a three-year calendar year period within a compliance cycle. Each
compliance cycle has three three-year compliance periods. Within the first compliance cycle, the
first compliance period runs from January 1, 1993 to December 31, 1995; the second from
January 1, 1996 to December 31, 1998; the third from January 1, 1999 to December 31, 2001.

Composite Sample: sainple in which more than one source is sampled individually by the water
system and then composited by a certified laboratory by mixing equal parts of water ‘om each
source (up to five different sources) and then analyzed as a single sample.

Comprehensive Monitoring Plan: a schedule that describes both the frequency and apprc  1ate
locations for sampling of drinking water contaminants as required by state and federal nn :s.

Con 'mation: to demonstrate the accuracy of results of a sample by an: rzing another sample
from the same location within a reasonable period of time, generally not to exceed two weeks.
Confirmation is when analysis results fall within plus or minus thirty percent of the original
sample results.

C( ecutive system: a public water system that buys or otherwise receives some or all of its
finished water from one or more wholesale systems. Delivery may : through a direct
connection or through the distribution system of one or more consecutive systems.
Contaminant: a substance present in drinking water that may advers: 7 affect the he: h of the
consumer of the aesthetic qua ies of the water.

Continuous Monitoring: determining water quality with automatic recording analyzers that
operate without interruption twenty-four hours per day.

Disinfectant: any oxidant, including but not limited to chlorine, chlorine dioxide, chloramines,
and ozone added to water in any part of the treatment or distribution process, that is intended to
kill or inactivate pathogenic microorganisms.
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I 1ximum Contaminant Level (MCL): the maximum permissible level of a contaminant in
water the purveyor delivers to any public water system user, measured at the locations der
WAC 246-290-300, Table 3.

' » oring site: the location where samples are collected.

Maximum Residual Disinfectant Level (MRDL): a level of a disinfectant added for wat
treatment that may not be exceeded at the consumer's tap without an unacceptable possibility «
adverse he:  h effects.

Monitoring Waiver: an action taken by the DOH to a »w a water system to reduce specific
monitoring requirements based on a determination of low source vulnerability to contamination.

Non-commu ty water system: a public water system that is not a community water system. A
non-community water system is either a “transient non-community water system (TWS)"” or a
“non-transient non-community water system (NTNCWS).”

Non-transient non-community water system or NTNCWS: a public water system that is not
a community water system and th. regularly serves at least 25 of the same persons over 6
mon . per year.

Primary Standards: standards based on chronic, non-acute, or acute¢ uman health effects.

Primary Turbidity Standard: an accurately prepared formazin solution or commercially
prepared polymer solution of nown turbidity that is used to ¢ brate bench mod: and
continuous turbidimeters.

Public water system (PWS): a system for the provision to the public of piped water for human
consumption, if such system has at least 15 service connections or regularly serves an average of
at least twenty-five individuals daily at least 60 days of the year. Such term includes (1) any
collection, treatment, storage, and distribution facilities under control of the operator of such
system and used primarily in connection with such system, and (2) any collection or pretreatment
storage facilities not under such control which are used primarily in connection with such
system.

Resid e time: the time period lasting from when the water is treated to a particula; Hint in
the distribution system. Also referred to as water age.

Residual disinfection: also referred to as “secondary disinfection™. The process whereby a
disinfectant (typically chlorine or chloramine) is added to finished water in order to maintain a
disinfection residual in the distribution system.

Secondary disinfection: see definition for “residual disinfection™.
Secondary Standards: standards based on factors other than health effects.

Standard Methods: means the book, titled Standard Methods for the Examination of Water and
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1.0 PURPOSE AND SCOPE

The Cross-Connection Control (CCC) Program is the overlving document and summary that
protects the Hlanford Water Systemn’s water supply from the dangers of cross connections and water
backfow.

2.0 REQUIREMENT FOR PROGRAM

The Hanford Site CCC Program has the responsibility 1o protect the public water svstems ‘arcas
from contamination due to cross connections. A cross connection may be defined as "Any actual
or potential physical connection betsveen a potable water line and any pipe. vessel. or machine
that contains or has a probability of containing a non-potable gas or liquid, such that it is possible
for a non-potable gas or liquid to enter the potable water system by backflow.”

22 ‘The Hantord Site Cross-Connection Control Program includes the following water

systems/areas:

. Energy, Dept. of 200W 001004

. Energy, Dept. of /300 #418408

. Energy. Dept. of/609 #001806

. Energy, Dept. of Wye Bamricade #AB046 E

. Energy, Dept. of/Yakima Barricade #001848
. Encrgy, Dept. of/251 #001782
. Encrgy. Dept. of/ Volpentest Hammer ‘Training and Education Center

2.3 All public water systems are required to develop and implement CCC programs. The
CCC requirements are contained in WAC 246-290-490 of the Group A Drinking Water
Regulations. The minimum reguired elements of a CCC program arc as follows:

. Establishment of legal authority and program policies;
. Evaluation of premises for cross-connection hazards:
. Elimination and/or control of cross conncctions:

. Provision of qualificd personnel,

. Inspection and testing of backflow preventers;

. Quality control of testing process;

. Response 1o backflow incidents:

. Public education for consumers.
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Establish a schedule for corrective action based on Water Purvevor's
dctermination of degree of hazard and priority.

Administer installation, testing, and maintenance of approved back-flow

prevention assemblies to ensure compliance with regulations.

Order any cross-connection(s) found during inspections to be removed by the
customer/consumer.

Recommend the termination of water service 1o any facility that has cross
conncctions known to present an imminent health risk that have not been either
immediately removed or othenwise mitigated.

Administer the enforcement authority as required to ensure compliance with
federal, state. and local laws governing protection of the water systems.

Review and approve all designs or modification to potable and raw water piping

systems.

Ensure the cross-connection control program meets the training and cducational
requirements prescribed by the applicable regulations/standards of the State of
Washington.

Maintain on-sitc copics of all WSDO!H BAT certifications.

Monitor implementation of the cross-connection control program requirements.

Ensure that back-flow prevention assemblies are periodically inspected and tested.

Establish and maintain historical files (records) of site inspection, cross-
connection correction, back-flow prevention assembly locations, and back-flow
prevention assembly repair/test reports required by WAC and Water Purveyor
requirements.

Identify and/or maintain a tracking system for facility inspections and back-flow
assembly testing and monitor compliance with testing requirements.

Maintain records of back-flow prevention assembly locations, inspections,
rs, test, facility inspections. and c¢ ed cross-¢ cl

Analyze tor adverse trends and identify appropriate corrective actions.

ng and Design
Design new walter piping systems or modifications of existing systems per WAC
246-290, AWW A Standards and DOH guidelines.
Submit design disclosure documentation, including temporary changes, to MSA
Site Water Complhiance for review and approval.
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4.5.2  Protect against cross-connections and ensure the removal of any known cross

connections.

4.5.3 Ensure installation, operation, testing and maintenance of approved back-tlow
prevention assemblies are completed as directed by this requirements document.

4.5.4 Immediately test, repair, or replace any back-Mlow prevention assembly that fails
an operability test or is overdue for annual operability test.

4.5.5 Remove within the time frame established by MSA Site Water Compliance, any
cross-connections found during facility inspections.

4.5.6 Post or otherwise mark, outlets for non-potable water to indicate clearly that the

water is unsafe for human consumption.

4.5.7 Ensure procurement and installation of back-flow prevention assemblies meets
the requirements of this procedure.

4.5.8 Procure required back-flow prevention assemblies, spare parts, repair kits, and
test equipment.

4.5.9 Ensure procured assemblies, repair parts, and test equipment are controlled per
standard industry practices and are delivered to the job site in satisfactory
condition.

NOTE
Failure of the consumer to cooperate in the installation, maintenance, repair, te: g, or
inspection of back-flow prevention assemblies required by this procedure is grounds for the

4.5.10 Ensure backflow assembly test datasheets are submitted to MSA Sitc Water
Compliance, MSIN R3-15, upon completion of testing, or when an assembly is
removed from service. Sec MSC-R1)-10361, Section 3.5, Step 3.

4.5.11 Readily identify by visual observation (e.g., sign. out of service tag, etc.) a back
flow assembly (BFA) that is Qut-of-Service.

4.6  Oversight Personnel Assigned to Plan or Perform Surveillances or Audits

4.6.1 Ensure proper implementation of the cross-conncction program as developed by
MSA Site Water Compliance.

47  Engincering and Design - I3ack-Flow Prevention Assemblies Selection

4.7.1 Sclect only assemblics approved by the WSDOLM.

NOTE
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e Inspects backtlow preventers (toent  pr

4. Current CCS Information

tion 1s provided commensurate for the

degree of hazard, for correct installation and for approval status),
¢ Reviews and maintains necessary records for assembly tests:
¢ Reports and investigates backflow incidents: and

e Completes reports (Annual Activities, Program Swmmary and Exception Reports) as
required by WAC 246-290-490 and submits them upon request to DOLL

‘The following table(s) shows information related to the CCS(s)

currently responsible for development. impiementation and oversiy o the Purvevor™s

CCC program:

Name of CCS

Address

Siemion, Kael M.

Missi
MSIN: 80-20

C. P.O. Box 650 Attn: Kael Siemion

ate, Zip

me Number

Richland, WA, 99352

(509) 373-2479

I
l CCS Certification
Number

013234

Element 5:  Development and implementation of procedures to ensure that approved backflow

Dpreventers are inspected and/or tested (as applicable).

1. Backflow Preventer Inspection and Testing  The Purveyor will ensure that all backflow
preventers in the [Tanford Water System are inspected and tested in accordance with WAC
246-290-490. The Purveyor will arrange to have all backflow preventers inspected and

tested (il applicable):

e At the time of installation;

e Annually after installation (minimum frequency) or more frequently,

e After a backflow incident;

e Afler an assembly is repaired, replaced, reinstalled, or relocated (or air gap re-plumbed),

and

¢ After upstream mechanical isolation. causing loss of pressure to the assembly.
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9.0 GLOSSARY

Approved air gap: a physical separation between the free-flowing end of a potable water supply
pipeline and the overflow rim of an open or non-pressurized receiving vessel. To be an air gap
approved by the department, the separation must be at least:

e Twice the diameter of the supply piping measured vertically from the overflow rim of the
receiving vessel, and in no case be less than one inch, when unaffected by vertical

surfaces (sidewalls); and

o Three times the diameter of the supply piping, if the horizontal distance between the
supply pipe and a vertical surface (sidewall) is less than or equal to three times the
diameter of the supply pipe. or if the horizontal distance between the supply pipe and
intersecting vertical surfaces (sidewalls) is Iess than or equal to four times the diameter of
the supply pipe and in no case less than one and one-half inches.

Approved backflow preventer: an approved air gap. an approved backflow prevention

" "approved air gap,”
or "approved backflow prevention assembly” refer only to those approved backflow preventers
relied upon by the purveyor for the protection of the public water system. The requirements of
WAC 246-290-490 do not apply to backflow preventers installed for other purposes.

assembly, or an approved AVB. The terms "approved backflow preventer,

Approved backflow prevention assembly: an RPBA, RPDA, DCVA, DCDA. PVBA. or
SVBA of make, model, and size that is approved by the department. Assemblies that appear on
the current approved backilow prevention assemblies list developed by the University of
Southern California Foundation for Cross-Connection Control and Hydraulic Rescarch or other

entity acceptable to the depariment are considered approved by the department.

Authority Having Jurisdiction: the local official, board, department, or agency authorized to
administer and enforee the provisions of the Uniform Plumbing Code as adopted under chapter

19.27 RCW.

Backflow: the undesirable reversal of flow of water or other substances through a ¢ross
connection into the public water system or consumer’s potable water system.

Backflow assembly tester: a person holding a valid BAT certificate 1ssued in accordance with
chapter 246-2  WAC.

Backpressure: a pressure (caused by a pump, clevated tank or piping. beiler, or other means) on
the consumer's side of the service connection that is greater than the pressure provided by the
public water system and which may cause backflow.

Backsiphoenage: backflow duc to a reduction in system pressure in the purveyor's distribution
system and/or consumer's water system.

Combination fire protection system: a fire sprinkler system that:
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In-premises protection: a method of protecting the health of consumers served by the
consumer's potable water system. located within the property lines of the consumer's premises by
the installation of an approved air gap or backflow prevention assembly at the point of hazard,
which s generally a plumbing fixture.

Low health cross-connection hazard: a cross conncction that could causc an impairment of the
quality of potable water to a degree that does not create a hazard to the public health. but does

adversely and unreasonably afTect the acsthetic qualities of such potable waters for domestic use.

Premises Isolation: a method of protecting a public water system by installation of approved air
gaps or approved backflow prevention assemblies at or near the service connection or altemative
location acceptable to the purveyor to isolate the consumer’s water system from the purvevor’s
distribution system.

Reclaimed water: effluent derived in any part from sewage from a wastewater treatment system
that has been adequately and reliably treated, so that as a result of that treatment. it is suitable for
beneficial use or a controlled use that would not otherwise occur, and it is no longer considered
wastcwater.

Unapproved auxiliary water supply: a water supply (other than the purveyor's water supply)
on or available to the consumer's premises that is either not approved for human consumption by
the health agency having jurisdiction or is not otherwise acceptable to the purveyor.

Uniform Plumbing Code: the code adopted under RCW 19.27.031(4) and amended under
chapter 51-46 WAC. This code establishes statewide minimum plumbing standards applicable
within the property lines of the consumer's premises.

Used water: water which has left the control of the purveyor.

10.0 ABBREVIATIONS AND ACRONYMS

AG air gap

AllJ Authority Having Jurisdiction

AVB atmospheric vacuum breaker

BAT backflow assembly tester (for WAC 246-290-490)

CCs cross-conucction control specialist

DCDA double check detector assembly

DCVA double check valve assembly

IAPMO Intemational Association of Plumbing and Mechanical Officials
PVBA pressure vacuum breaker assembly
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