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EXECUTIVE SUMMARY

The Mission Support Alliance, LLC (MSA), functions as a water service provider to the various
Hanford Site contractors responsible for implementing long-term environmental cleanup goals
established by the U.S. Department of Energy, Richland Operations Office (RL) and the

U.S Department of Energy Office of River Protection (ORP). The MSA's primary Site
customers include the Plateau Remediation Contractor (CH2M HILL Plateau Remediation
Company [CHPRC]), Tank Farm Operating Contractor (Washington River Protection Solutions
LLC [WRPS]), the River Corridor Closure Contractor, and the Waste Treatment Plant. Within
their areas of r | nsibility, MSA is respo  ‘ble for all aspects of the water distribution system
up to and including the ...st off-valve or demar: ion point outside each cust sfi lity or
complex of facilities. Direct mission-related upgrade projects downstream of the first off-valve
or demarcation point are the responsibility of the Site contractors requiring the upgrades (see
Sections 3 and 4)

This Water System Master Plan revision presents the MSA plan for managing Hanford Site
Water Systems administered under the Mission Support Contract (MSC),
DE-AC06-08RL14728", for RL. The Master Plan documents a strategy, as outlined in the
contract, for managing repairs, life extensions, replacements, and deactivation of water system
facilities and equipment controlled by the MSA, over a 10-year planning horizon (see Sections 6
and 7). The Master Plan contains a detailed system inventory and documents the overall
condition of the MSA-managed water system (see Sections 2, 5, and 7). MSA maintains the
Master Plan in accordance with DE-AC06-08RL14728.

Mission Support Alliance (MSA) supplies water to the Hanford Site from either or both of two
inlet structures on the Columbia River designated as the 100-B and 100-D Facilities. Each
station has sufficient capacity to supply the normal water requirements identified to date. In
general, the piped delivery and distribution systems are in functional condition and are oversized
for current demands.

Peak demand flows and line pressures are controlled by operating a combination of constant-
speed and variable-speed pumps to supply customers” needs or meet demand requirements.
When supplying significant flows, associated with 200 East Area evaporator campaigns, Waste
Treatment Plant construction, and 100 and 200 Areas construction activities, the system has
experienced significant pressure transients.

The impact of high demands on the system revealed reliability and safety issues during support
of 242-A Evaporator treatment campaigns. These issues would be expected to become more
pronounced with Waste Treatment Plan commissioning in 2019. Therefore, this plan
incorporates improvements to the water system infrastructure that are currently in the design
phase. The improvements will enhance performance and reliability, as well as anticipate future

'DE-AC06-09RL14728. 2009, Mission Support Contract. as amended, U.S. Department of Energy. Richland
Operations Office, Richland, Washington.
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1.2 HANFORD SITEWIDE WATER SYSTEM

The Mission Support Alliance, LLC (MSA), has contract responsibility for the Hanford Site
water system except for the 300 Area; 100 N Area; 100 K, 100 B, 100 D, 100 F, 100 H Areas;
and the 400 Area, which are specifically excluded from MSC contract. The 300 Area and 100 N,
100 B, 100 D, 100 F, and 100 H Areas water systems are within the scope of the RCCC. The
100K Area and 400 Area water systems are within the scope of the PRC.

The Hanford Sitewide water system provides fire protection, process water, potable water (PW),
and construction water needed for ongoing environmental cleanup activities throughout the
Hanford Site. The Sitewide system consists of the export water (EW), raw water (RW), and PW
Systems and water systems servicing the 300 Area, 100K, 400 Area, and the 600 Area systems
(See Section 2). The Sitewide water system’s current mission| .t  ‘tioned to support
Hanford cleanup mission activities. The EW system prov :sa " indant water supply
capability using electrically driven pumps located in the 181B and 182B buildings as the primary
source, and electrically driven pumps in 181D and 182D Buildings, one diesel-driven pump in
181B and two diesel-driven pumps in the 182B Buildings as backup sources. Raw water booster
pumps at the 282EC and 282WC buildings provide the primary RW supply with backup electric
RW fire pumps at the 282E and 282W buildings and PW water fire pumps at the 282EC and
282WC buildings. The backup pumps are serviced by emergency diesel electric generators in
their respective areas. The primary PW source is supplied from the 283 East and 283 West
clearwells; the backup supply comes from 1.1-Mgal storage tanks, one in each of the 200 Areas,
and pumps located at the 282EC and 282WC buildings.

1.3  MISSION SUPPORT CONTRACT

In fiscal year (FY) 2009, RL awarded the MSC contract (DE-AC06-08R1.14728) to MSA, to
manage portions of the Hanford Sitewide water system as a “ready-to-serve™ water utility
supporting the Hanford Site's 100, 200, and 600 Areas. In accordance with
DE-AC06-08-RL14728, MSA maintains the Hanford Site Master Water Plan and is responsible
for all aspects of the water distribution system up to and including the first off-valve or

demarcation point outside each customer’s facility or complex of facilities in those areas
serviced by MSA.

1.4  PURPOSE OF THE DOCUMENT

This document presents the MSA strategy for managing Hanford Site Water Systems
administered for RL under the MSC. This Master Plan documents a strategy for managing
repairs, life extensions, replacements, and deactivation of facilities and equipment controlled by
MSA over a 10-year planning horizon. The plan contains a detailed inventory of water system
equipment and facilities and documents the overall condition of the Hanford Sitewide water
system with recommendations.

The plan is consistent with DOE Order 430.1B, Real Property Asset Management, and
establishes a holistic and performance-based approach to life-cycle asset management. It links
planning, programming, budgeting, and evaluation to program mission projections, and
performance requirements. MSA will use the process found in MSC-PRO-9679, Control of
Administrative Plans, Reports, Studies, and Description Documents, to update the plan
continually with an appropriate level of technical review. This Master Plan will be updated to
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include turbidity, chlorine concentration,  perature, pH, pressure, and flow. Many of these
instruments were 1 alled in the 1990s or earlier.

283EA. 1.1-Mgal potable water storage tank — Tank internals were inspected in August 2007,
with no internal deficiencies noted. Water Utilities should inspect again in FY 2013. AWWA
recommends inspections approximately every 5 years.

24 600 AREA WATER SUPF Y AND
DISTRIE TION SYS EMS

The 600 Area of the Hanford Site comprises all land not located within the . ), 200, 300, 400,
700, or 1100 Areas. The occupied facilities located in the 600 Area generally are served by RW
systems and some have PW trailers attached for domestic use. These facilities are serviced by
Water Utilities operations using water truck deliveries. The Volpentest [Hazardous Materials
Management and Emergency Response] HAMMER Training and Education Center (HAMMER)
is supplied by the City of Richland. The following water systems are currently in operation in
the 600 Area:

HAMMER Site and the Patrol Training Academy (PTA). The City of Richland supplies
water to the HAMMER Complex. There are two distribution points into Hammer through
Reduced Pressure Backflow Assemblies (RPBA) located at the south fence line. These RPBA
providing protection and separation between Hammer and the City of Richland water system.
The PW distribution systems were constructed in the late 1990's and genera ’ are considered to
be in excelle condition. Recent upgrades have extended service to support additional building
facilities west of the HAMMER site. In addition, a 12-inch main was installed from HAMMER
to the east side of the PTA to provide a looped supply to the PTA. No other upgrades are
currently forecasted for these systems.

251W Electrical Substatic  The 251W substation receives PW from a water trailer and tank
arrangement that was installed under Project L-683. The 1000-gal PW tank is filled and
maintained by MSA Water Utilities and PW water is delivered on a regular schedule or as
needed.

100 Area Fire Station (609 Building). The 100 Area Fire Station receives RW from a tie line
to the EW system. The RW supplies non-PW services inside the facility (i.e., flushing toilets,
hose bibs and fire protection). This system was installed in the mid-1940's and is generally
considered in fair condition with no major upgrades currently forecasted. The facility’s PW
service is supplied from a trailer installed on the west side of the building that is connected to the
facility’s PW system. The 1.000-gal tank in the trailer is filled and maintained by MSA Water
Utilities delivery crews.

2.5 700 EA AND 1100 AREA DISTRIBUTION
SYS MS

The 700 Area and 1100 Area receive water from the City of Richland and are not serviced by
MSA

Support of OHC

In 2009, RL issued MSC DE-AC06-08RL14728 to MSA. That contract implemented a
fundamental change relative to the management and operation of the Hanford Sitewide water
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system. In accordance with DE-AC06-08RL14728, MSA will maintain a inford Site water
system master p°  and manage portions of the Hanford Sitewide water system as a “ready-to-
serve” water utility. supporting Hanford's 100. 200, and 600 Areas. Under the MSC, MSA is
responsible for providing a reliable supply of fire protection water, process water, potable water,
and construction water to Site customers, who are cha :d with meeting the ongoing
environmental cleanup activities, within their specific areas of responsibility.

MSA functions as the water service provider to various Hanford Site contractors, responsible for
implementing long-term environmental cleanup goals. MSA's primary Site customers include
the plateau remediation contractor (CHPRC), the tank farm operating contractor (Washington
River Protection Solutions [WRPS]). ~ 2 River Corridor Closure Contractor (WCH), and River
Protection Project (RPP) —~-WTP. MSA, under the MSC, is responsible for all aspects of the
water distribution system up to and including the first off-valve or demarcation point outside
each customer’s fac ty of complex of facilities. Basic service functions of the “ready-to-serve™
water utility are funded through the MSC, provided at no cost to Site contractors. Direct,
mission related upgrade projects are paid for by the Site Contractor requiring the upgrade.

Interface Control Documents (ICD), have been developed and established, between MSA and the
other major Hanford Site customers, with the exception of WCH (see 3.4). These ICDs define
roles, responsibilities, service requirements, administrative responsibilities, and acceptance
standards. The portion of the site-wide water system managed by MSA, as defined by DE-
AC06-08RL 14728 and customer interface documentation, are described below.

WRPS Tank Farm Water Supplies and Distribution. HNF-4493, Interface Control
Document between Washington River Protection Solutions, LLC (WRPS), and the Mission
Support Alliance, LLC (MSA Wuater Utilities Distribution System, Revision 1, and outlines
contractor responsibilities. This ICD provides the requirements for interfacing MSA portion of
the Hanford Water System with WRPS tank farm systems. This document identifies the portion
of the MSA-managed water system that supports Hanfo s tank farms. defines interface points
between the MSA and WRPS managed water systems, and establishes the service requirements
I« must meet to support WRPS mission objectives. The MSA Water Purveyor and Water

[ ties Des | Engineer works with WRPS to establish acceptable standards and code
compliance for all water systems within WRPS"s  ea of responsibility.

The ICD covers the following subjects:

o Delivery of water to the double-shell tank (DST)/single-shell tank (SST) East Tank Farm
Facilities (including 242-A Evaporator)

e Delivery of Water to the DST/SST West Tank Farm Facilities
o Delivery of Water to all 0 :r WRPS ~ cilities serviced by MSA

Figure 20 identifies major tank farm facilities and water systems managed by MSA and the
interface demarcation with WRPS. Table 5 identifies the RW and PW interface valves. All
services upstream of the demarcation values are n  1ged and operated by the MSA.
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Project W-519 has provided a 12-in pipeline for raw water and fire wat ~ within the WTP site
boundary to the physical interface point(s). The physical interface point for the permanent
connection of raw water is shown on the lnterface Control Drawing (see V. ? ICD). The
Interface Control Drawing identifies the affected/referenced drawings for the physical interface
and provides the coordinates and elevation of the physical interconnections. The physical
configuration of the piping systems at the interface interconnectionis own on drawings
referenced in the Interface Control Drawing in Table 2 (see WTP 1CD).

Functional requirements for the WTP Contractor and MSA interface design for the raw water
system are as stated in this ICD. MSA has committed to supply  ~ water at the following flow
ra

e 875 gal/min for operations
e 120C 1/min for construction while the 242 A Evaporator is operating
e = 2600 gal/min for construction when the 242A Evaporator is not operating, and

e 3650 gal/min (administratively coordinated with MSA Water Utilities) for construction
pipe flushing.

The MSA will supply water at nominal operating pressures between 115 and 130 1b/in® gauge.

Reduced Pressure Backflow Preventers (RPBA) valves are located where the raw water supply
loop crosses the WTP site perimeter fence at the rthwest corner of the site (Node 3T on the
Interface Control Drawing) and where the raw water supply loop crosses the WTP site perimeter
fence at the southeast corner of the site (Node 11T on the lnterface Control Drawing). The
interface points will be the 12-in. flange on the discharge side of the backflow preventers. Since
the RPBAs are located inside the perimeter fence, the WTP Contractor will test the units and
report completion to Water Utilities. MSA Water Ultilities is responsible to insure this action is
completed annually. The WTP contractor will be responsible for operating of the raw water
supply loop between the two interface point locations. MSA Water Ultilities will be responsible
for updating the Hanford Site drawings when the corridor is returned to their control. A\, ..
site inner service loop will be progressively installed that will supply both temporary
construction activities and permanent piping to the operating plant. This inner service loop will
be supplied by temporary connections to the external service loop at Nodes 3A  111.

Potable Water Support for Waste Treatment Plant (24590-WTP-ICD-MG-01-002). The

anford Site 200 East Area PW system provides PW for use during ¢« ‘ruction as well as
“operations™ (startup testing. commissioning. and permanent operation). The PW = pumped to
the RPP —WTP site from the 200 East Are PW distribution systems via PW lines to the WTP
interface. The interconnection for the PW system during construction is the 4-in. line at the
north WTP site boundary. The interconnection for the PW system during operations will be a
line south of the WTP site boundary. This PW line is a single point failure concern. It runs
along Canton and turns south down to the southwest WTP gate area. Consideration should be
given to run another feed from Baltimore, providing a loop arrangement. Potable water is used
as domestic water for drinking fountains, restrooms, showers, eyewash stations, and other
domestic uses. Potable water is also used to supply cooling tower makeup, demineralized water
(DIW) makeup, and process service water (PSW) makeup.
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to predict corrosion cells surrounding the buried pipe. The pipeline corrosion study indicated no
corrosion activity was occurring; however, it identified five areas of concern for follow up
action. 1ese locations should be investigated and repairs made as necessary (see HNF-51470,
Appendix B).

Physical Analysis (Pipe, Water, and Soil) Study. A 3.5-ft sample of 42-in. pipe was shipped
to Ameron’s pipe analysis division for evaluation, along with soil and water samples. The
results of Ameron’s thorough inspections were very positive. In general the integrity of the pipe
was good. The mortar showed no signs of degradation from the soil or water. The steel
components were adequately protected from corrosive elements, though some superficial
corrosion was noted in places. The constituents of the soil and water were neutral, with no threat
of any chemical attack to the pipeline. In summary, Ameron stated, “*After 65 plus years of
service, the CCP was in satisfactory condition...The CCP line is expected to provide decades of
additional service.” '

While performing the evaluation of the 42-in EW line, an opportunity dev¢ ped when a section
of the 24-in. pipeline broke. Subsequently, a sample of the 24-in MLCSP pipe was sent to
Ameron. The sample was taken from a section of the EW pipe being repaired in the run from the
2901Y to the 282W reservoir. Coincidentally, this run of pipe has experienced three recorded
line breaks in the past 15 years. No other breaks such as this one have occurred in the EW
distribution system. Ameron’s assessment of this pipe sample was not favorable. “After 67
years of service, the MLCSP was in a compromised condition based on the corrosion found on
the exterior steel surface.” Further investigation of this pipe section showed a previous patch
welded to the pipe exterior, which may compromised the pipe’s integrity. The earlier repair
method seems suspect because of the welds and spalling mortar around it. A visual inspection of
approximately 20 ft inside the pipe, beyond the open ends, showed severe mortar cracking and
spalling.

Pipelines at Vehicular Crossings. The pipeline being protected at vehicle crossings proved to
be a valid concern. Of the 17 crossings identified over the 42-in. pipeline, 14 were investigated
using vacuum excavation techniques. Each location showed evidence of protective measures
being taken to shield the pipeline from traffic loads. The original design revealed concrete or
timber structures built to deflect traffic loads from bearing on the pipeline. Within the last 10 to
15 years, less protective measures have been employed at crossings. At these locations, added
soil depth was used in an effort to distribute or spread the load, thus minimizing the load on the
pipeline. Of the 14 crossings investigated, only six were constructed with structured
encasements built so loads would not bear down on the pipeline. The remainder relied on the
added depth to reduce the impact of traffic loading on the pipeline. For infrequent, light traffic
loading, this may be acceptable. Unfortunately, at one such crossing, the added bury depth was
not sufficient. Internal spalling of the cement lining occurred where the pipe was buried over 7 ft
deep. This paved road is subject to heavy industrial traffic, including loaded dump trucks and
water trucks. The repetitive loads n - be having a damaging effect on the uried pipe (see
Figure 35).

EW Valves/Instrumentation and Controls. The original isolation EW valves are primarily
gate valves of 1944 vintage. In 2007, the EW system became automated by replacing a select
number of gate valves with solar-powered, hydraulic actuated butterfly valves. At the same
time, pressure transmitters were installed with wireless (line of sight) telemetry back to the
283W Control Room to monitor the transmitters an  control the newly installed butterfly valves.
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The automatic controls operate valves, monitor line pressure, and indicate battery charge level
for the solar power unit. However, the automated control system is not being fully utilized as a
result of software issues, insufficient operator training, and lack to troubleshooting skills.

The older valves are in fair condition since they are difficult to operate and require multiple
open/close cycles to obtain full closure. The newer automated butterfly valves good condition,
however, these valves have experienced problems with computer integration. The line of sight
for the telemetry has also been compromised by construction in the vicinity of the 283W facility.

3.2 200 AREA RAW WATER SYSTEM FACILITY
CONDITION ASSTISMVTNTS

282W Building/Structure. Based on conditions observed during the 2011 Condition

A nent, the structure hk  ‘ngthe; 1y w 1 tight and butinn “of e
painting. The reservoir was an unlined, concrete structure showing visible signs of weather
deterioration, primarily on the tops and interior surfaces of reservoir walls. Concrete erosion at
the top of the overflow concrete wall had resulted in a loss of over 60,000 gal of storage
capacity. There were no visible leaks in the existing wall cracks, however minor leakage of the
reservoir was recorded and documented in an assessment completed in August 2011, (see
reference HNF-50729, 282W Reservoir Assessment, Rev 0). The findings from this assessment
indicated that the 282W reservoir was leaking approximately 170 gall per day, which equates to
just less than 250 gal/acre/day. This leakage rate can be characterized as significant.
Completion of Project L-311, Refurbish and install lining in the reservoir, in July 2012 has
eliminated this issue.

282W Pumps/Motors. The pump/motor units within the pump gallery are designed in
accordance with the requirements of NFPA-20 for fire protection systems. Annual testing per
NFPA verifies the pump curve and requires evaluation of any significant deterioration. Table 12
summarizes the condition of the pump/motor units.

Table 12. 282-W RW Fire Pump Station.

Pump No. Pump/Motor Motor | Wlactrical |
(Yr Manufacturer l? 0 Condition Remarks
Installed) Capacity, (gal/min) P -
ERW-1 ITT/WEG 300 460 355 Good see Note 1
(2008) (3 00Mm
ERw-2 ITI/WEG 300 460 355 Good see Note 1
(1996) (3,000)
Jockey Pump | XXXXX 25 460 XXX | Fair Pump installed mid 1990s,
(300) Motor replaced in last 10
years.

Note 1 - Tested monthly and annually per National Fire Protection Association.
ERW = Emergency Raw Water

282W Piping and Valves. The 282W piping and valves consists of carbon steel, standard wall
pipe, and painted with a corrosion resistant coating. The piping and valves appear to be in fair
condition.
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The 282W piping and valves consist of carbon steel, standard wall pipe, and painted with a
corrosion resistant coating. The piping and valves appear to be in fair condition.

282W Power/Instrumentation and Controls. All the fire pumps in this facility turn on
automatically and are manually turned off. The pumps are designed to come on after a time
delay when the grid pressure drops below 60 Ib/in>. Time delays are set so pumps turn on
sequentially if pressure is not restored.

Replacements for the pressure sensors for the pump controls are no longer available. In addition,
testing required per NFPA requires the control cabinet to be opened for testing exposing
personnel to high voltage.

282WC Building/Structure. The structure is temperature controlled and provides a suitable
environment for housing the pump/motor units. The building is in good condition and, other
than the need for painting, no obvious repairs were identified.

282WC Pumps/Motors The RW booster pumps have had regular maintenance issues, primarily
with pack gz gland leakage. One pump has had mechanical seals installed which improved
leakage but they are now starting to drip excessively.

The fire protection pumps are tested monthly using a procedure that requires operating the FW
pump at essentially “dead head™ conditions for extended periods of time, v ich may have caused
some premature pump/seal deterioration. A review of NFPA requirements has resulted in testing
changes to minimize dead head operations during testing.

Based on the 2011 annual test, the 282WC FW pump is performing within acceptable
parameters.

The PW recirculation pump is not operable and scheduled to be replaced.

Table 13 summarizes the pump conditions.

Table 13. 282-WC RW Fire Pump Station.

Pump No. Pump/Motor Motor | Electrical
(Yr Manufacturer HP o Condition Remarks
Installed) | Capacity, (gal/min) Volts | Amps
Not tested -
RW-5 Aurora/Marathon . .
(1996) (3.000) 150 460 |179 <Fair Satlgﬁes
requirements
Not tested -
RW-6  JAwrorMarathon 1,55 1450|179 |<Fair Satisfies

(1996) (3,000) reauirements

PW-FW ITT/WEG 350 460 1409 Good see Note | below

(1996)  |(4,000)

Heavy corrosion on

PW Aurora/US Motor 20 460 |23 Poor pump casing,

Recirc (100)

leaking seal

Note 1 - Tested monthly and annuany per National Fire Protection Assoctation.
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282WC Piping and Valves. The 282WC piping and valves consists of carbon steel, standard
wall pipe, and painted with a corrosion resistant coating. The piping and valves appears to be in
fair condition.

282WC Power/Instrumentation and Controls. The PW fire pump in this facility will turn on
automatically and is manually turned off. The pump is designed to come on when the grid
pressure drops below 60 1b/in” for approximately eight seconds. The pump/motor unit is
performing as designed and is run monthly to verify its functionality. The 2011 annual test, per
NFPA requirements, verified pump performance curve is within allowed parameters.

The flow meter on the sanitary fire pump test loop is providing questionable readings. Work is
scheduled to remove clean, repair (or replace), and calibrate the flow meter.

Replacements for the pressure sensors for the pump controls are no longer available. Testing
required per NFPA also requires the control cabinet to be opened for testing exposing personnel
to high volt

282FE Building/Structure. The structure housing the pumps is weather-tight and sound. The
reservoir was lined and the concrete walls were restored in 2010. A leak detection system

(i.e., perforated piping system installed beneath the liner) was installed with the liner. Since the
installation has been completed there have not been any documented leaks.

282E Pumps/Motors. The pumps within the pump gallery are designed in accordance with the
requirements of NFPA-20 for fire protection systems. The pumps are performing as designed
and are run monthly to verify their functionality. The 2011 NFPA annual test verified the pump
curves and evaluated the physical condition. Table 14 summarizes the condition of the pumps.

Table 14. 282-F RW Fire Pumn Station.

P um;) No.| Pump/Motor Electrical
Yr Manufacturer Motor Condition Remarks
( HP | Volts Amps
Installed) | Canacitv. (gal/min)
ERW-1 ITT/WEG ]
(1 996) (3,500) 350 460 409 Fair see Note 1
ERW-2 ITT/WEG ]
(1996) (3’500) 350 460 409 Falr R{++ Note 1
ERW-3 ITT/WEG '
(1 996) (3,500) 350 460 409 Fair see Note 1
Jockey Unknown .
Pump (300) 25 460 |Unknown |Fair Untested

Note 1 - Tested monthly and annually per National Fire Protection Association.
ERW = Emergency Raw Water

282K Piping and Valves. The 282E piping and valves consists of carbon steel, standard wall
pipe, and painted with a corrosion resistant coating. The piping and valves appears to be in fair
condition.

282E Power/Instrumentation and Controls. All the fire pumps in this facility turn on
automatically and are manually turned off. The pumps are designed to come on after a time
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3.3 200 AREA POTABLE WATER SYSTEM
FACILITY CONDITION ASSESSMENTS

283W Building/Structure. The floor in the lower level is deteriorated. The base plates on #1
and #3 PW pumps are in need of preservation. Dead legs exist off #1 and #2 pumps. They are
still connected to OOS #4 and #5 pumps #4, #5, and #7 pumps were abandoned in place. The
backwash pump is near failure and only a spare motor is available. Scaffolding is being used
permanently to access the header isolation valve, rather than a designed platform. #3 and #4
rewash valves, in the pipe gallery, second floor, are leaking through and are very rusty. The #5
basin is drained and contains two sticks of 24- in MLSP. Truck fill shed is leaning and will need
repairs soon.

The structure is temperature controlled and provides a suitable environment for housing the
water treatment equipment.

The building contains a number of abandon in place items including old steam heat piping and
steam driven pumps.

There is an abandon level float within the 283WA 1.1-Mgal PW storage tank. The existing level
measurement instrumentation provides level indication but no alarm.

C ar well leakage has not been assessed.

283W Water Treatment Equipment/Cr —onents. The RW pretreatment rapid-mix well has a
pressure gauge that is either malfunctioning or water is not injecting at sufficient pressure.
Pressure at this gauge was reported at approximately 35 1b/in®, which appears lower than
expected pressure in order to be effective.

A fourth settling basin is installed but currently out of service.

The ChlorTainer system is in good condition. However, there is a potential single point failure at
the chlorine injection system feed line from the ChlorTainers to the chlorine injectors.

The gaseous mixing system is antiquated and replacement parts are no longer available.
Table 16 summarizes the capacity and condition of the operable pumps at the 283W WTF.

Tahle 16 ?283-W PW Pumn Station.

Pump No. Pump/Motor Motor Electrical
(Yr Manufacturer HP Condition Remarks
Installed) | Capacity, © l/min) Volts | Amps
) Not flow tested,
P1V9v9—é) V;/(())r(;l(;mgton/Baldor 100 460 | 109 Fair constant speed,
( ( > ) 9 in imnellor
Not flow tested,
fzvg (')é) fllo(;’(“)g‘)’”e/ Baldor | 150 460 |109 | Good constant speed,
’ R in imnellor
. Not tlow tested,
PW-3 Worthington/Baldor 100 460 109 Fair variable speed,
(1996) (1,000)
’ 9 in. imnellor
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Corrective Action Management

Issue Identification
Issue Evaluations
Close Out Actions

Facility Safety

Categorization of Event
Notifications

Event Analysis

Final Report Submittal

Manage and Monitor Interfaces with Other
Hanford Contractors

CHPRC

WRPS

WTP

WCH

Pacific Northwest National Laboratory

IH/IS rogram Implementation

Facility safety reporting

Review and Approve automated job hazard analyses (AJHA)
Confined Space Program

Chemical management

Excavation permits.

Emergency Preparedness

Building Emergency Director
Facility Operations Supervisor
Drill support.

Engineering Support

Develop, review, and/or approve designs (drawings, engineering change requests,
engineering drawing changes, sketches, calculations proposals, etc.), procedures (PROs,
corrective maintenance, PMs, calibrations, etc.), site evaluations, excavation permits,
AJHAs, and procurement documents (PRs, eBOMS, etc.)

Provide technical support to Work Management (Engineering review and consultationé)
Compose and/or review statements of work

Provide input and technical support to projects on behalf of Water Utilities (project
meetings, walk downs, project development, closeout, etc.)
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4.2.2 Filter Plant

The 283W Water Treatment Plant is responsible for producing potable water for the Plateau.
The personnel are also responsible for ensuring that the raw water system is functioning properly
and that the emergency fire pumps are available as needed.

At this time the Filter Plant is manned 24/7 with one operator holding a water treatment
processing operator (WTPO) license from the state, each of 4 shifts worked and the operators are
considered essential personnel. This position is based out the 283 W filter plant. Responsibilities
also include monitoring the 283E filter plant that is not active as a treatment operation, but is
used as backup PW storage to ensure available water as needed.

423 MN..AT y s

’

Five raw water pumps and two sanitary emergency fire pumps that have a diesel generator
backup capacity are located on the Plateau. These pumps require weekly and monthly tests per
NFPA. The Water Utilities stationary operating engineers (SOE) complete this testing as
required. An annual flow test is also required for each pump to ensure the pumps are operating
within NFPA standards. This test is also performed by the SOE with the assistance of
millwrights and electricians from the MSA Maintenance operation.

4.2.4 Line Flushing/Valve Exercising

Water Utilities SOE’s complete line flushing as required to ensure that there is adequate water
movement to keep sediment at a minimum to ensure water quality.

4.3 WATER PROGRAM MONITORING

4.3.1 Cross Connection Control Program

The State-mandated Cross-Connection Control Program (CCCP) is performed by MSA
professionals with cross-connection control specialist (CCS) state certification. This work
includes verification of new installations to ensure it meets the WAC requirements for water
quality/control; complete hazard assessment for all new facility installations; routine inspections
of all facilities that utilize plumbed water to ensure continued compliance; inspection
information is maintained in an approved date base to ensure compliance and history base of all
facilities.

4.3.2 Backflow Prevention Program

Those with the CCS also ensure that all backflow assemblies are tested at least annually as per
the WAC and monitor the test results. This test information is maintained in an approved date
base to ensure compliance and history base of all units. The actual testing of the back flow
assemblies is completed by a state-certified back flow assembly tester and can be either an MSA
or other Hanford contractor (OHC) employee. The CCS also verifies that back flow assembly
that 1s in place is adequate for the application needed depending upon hazard risk of the facility.
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4.3.3 Water Sampling

Water Ultilities has a qualified WTPO professional that develops the state mandated water
sampling program for the Hanford Site. The level of sampling required is directed by the state
depending upon the size and use of the systems. This program ensures the Hanford Site water
system meets or excesses all drinking water standards. The actual samples are taken by a state
qualified SOE to ensure correct sample management.

Water Utilities is working toward cross training at all levels to ensure the ability to maintain
compliant operations at all times.

4.4 MAINTENANCE

Maintenance needs, whether Preventative or Corrective are identified by the Water Utilities staff.
They are prioritized and passed along to the MSA Maintenance Services Organization for
planning, which is done with the assistance of the Water Ultilities staff, and execution. All
maintenance staff (craft; planning) for required calibrations, preventive and corrective
maintenance are obtained through the MSA Maintenance Services Organization.

Great difficulty has been experienced in budget planning related to maintenance in terms of
defining , prioritizing, projecting, and costing expected baseline maintenance operations. MSA
has developed and is implementing a new prioritization and costing method based on the
application Analytical Hierarchy Process. That method is explained in the 1alytical hierarchy
process (AHP) prioritization process with sample results.

4.4  Analytical Hierarchy Process

Water system preventative and corrective maintenance is identified by the Water Ultilities group,
but is performed by the MSA Maintenance group. Projecting the required budget for
maintenance has historically been problematic. In an effort to characterize MSA Water Utilities
projected maintenance budgets, MSA is developing and implementing an integrated maintenance
prioritization system that enables it to prioritize system component maintenance and establish
costs for the activities. This system provides a means for projecting the costs of maintaining
prioritized system components and comparing that cost to available funding. The comparison
will enable MSA to identify the maintenance that must be deferred at given budget levels so that
MSA and their client may make appropriate adjustments.

ne prioritization system applies a combined weighted criteria evaluation to each of the system
components to produce a total that is compared to totals for all components. The list is then
prioritized from highest (most important) to lowest (least important). Costs for each activity are
entered and totaled. Given the budget, a line can then be set in the list. Project execution is
determined by which projects fall above and which fall below the line.

Criteria for the evaluation process were developed from the DOE Contractor Requirements
Document (Supplemental) Form (CRD O 430.1B, Change 1(Supplemental Rev. 0). The criteria
were weighted using the AHP, which is explained in the following paragraphs. The criteria are
defined as follows:

o Regulatory

— Reliance on the component results from application of regulation, law, or standard.
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— Reliance on the component impacts personnel safety.

o Component Criticality. Takes into consideration whether the component is required for
serving a primary system, a redundant (secondary) system, or a non-essential system.
Should also take into account such things as whether the component is a single-source
point of failure for its system.

e System Safety Impact. Takes into account the impact on equipment or system safety
(not personnel safety) in the event of a component failure.

e Mission Support. Takes into account the impact on mission support of the component’s
failure. Allows the subject matter expert to differentiate the relative importance of
components to the support of mission objectives or tasks.

m

o 31! ist. T esitoacce tf atir vah of derived { a g
the component tailure compared to the cost of performing the maintenance.

e« Management Preference. Takes into account the relative importance of non-technical
concerns or preferences that are presented by MSA management.

Ranking values are determined for each component. The values entered into the prioritization
spread sheet under regulatory criteria for each component are either O or 10, meaning that either
the component fits into the regulatory category (10) or it does not (0). The AHP method is used
for developing the weights to be applied to each remaining criterion in calculating the
prioritization total for each component that rated a 0 for the regulatory criteria. For the balance
of the prioritization totals, an AHP analysis was run. AHP involves subject matter experts
performing pair wise comparisons between each of the criteria where the relative importance of
the criteria being compared is assigned based on the ranges listed in Table 18 with high numbers
representing a positive evaluation.

Table 18. Relative Ran™ * g for
Pairwise Comparisons.

Ranking Value
High 7-9
Medium 4-6 I
Low 1-3 |
Non-Fssential 0

The results of the comparisons are entered into the matrix shown in Table 19. To perform the
evaluations, each criterion in the first column is compared to the individual criteria as they are
listed in the subsequent columns. As the ranking process progresses down the first column, each
row of comparisons is completed. As the comparisons are completed, only the columns where
the column 1 criterion is favored should be rated. The reciprocal of that rating is later entered
into the inverse matrix cell. As an example “Component Criticality™ in the first column is
compared to each of the other criteria in the balance of the columns:
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“Component Criticality™ in Column 1 is judged equal to “Component Criticality™ in
Column 2, so a “1" is entered in that block.

o “Component Criticality” in Column 1 is favored over “Safety Impacts™ in Column 3 by a
medium rating of 6™, so a “*6™ is entered in that block.

e “Component Criticality” in Column 1 is favored over “Benefit/Cost™ in Column 4 by a
medium rating of “4", so a 4™ is entered in that block.

e “Component Criticality” in Column 1 is favored over *“Mission Su; ort™ in Column 5 by
a high rating of 7", so a 7" is entered in that block.

o “Component Criticality” in Column 1 is favored over “Management Emphasis™ in
Column 6 by a high rating of “8”, so an “8" is entered in that block.

Comparisons in each row are completed similarly. The row that starts with “Mission Support™ in
Column 1 is used as an additional example:

e “Mission Support™ in Column 1 is judged less favorable than “Con onent Criticality™ in
Column 2. In this case, because the criterion in _olumn 1 is judgeu 1ess favorable, the
reciprocal of Row 2, Column 5 or “1/77 (0.14) is entered into this block.

e “Mission Support™ in Column 1 is judged less favorable than “Safety Impact™ in
Column 3. In this case, because the criterion in Column 1 is judged less favorable, the
reciprocal of Row 3, Column 5 or “1/6™ (0.17) is entered into this block.

e “Mission Support™ in Column 1 is favored over “Benefit/Cost™ in Column 4 by a low
rating of 3™, so a 3" is entered in that block.

e “Mission Support™ in Column 1 is judged equal to “Mission Support™ in Column 5, so a
*1” is entered in that block.

e “Mission Support™ in Column 1 is favored over “Management Emphasis™ in Column 6
by a medium rating of 4™, so a *“4™ is entered in that block.

The balance of the matrix is filled out according to this process. Table 19 shows the results.

The geometric mean is then calculated for each criterion listed in Column 1 and ano  1ilized
weighting factor for the criterion is calculated. Results indicated that the criteria were weighted
for individual component evaluations according to ible 20.
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6.0 CONCLUSIONS AND ... OML....ND&..ONS

6.1 EXPORT WATER

181B Building/Structure. Other than required painting, There are no recommendations at this
time.

181B Pumps/Motors. Predicting the life expectancy of the 181B pumps is difficult without
additional pump testing. Therefore, except for the newly installed diesel-driven pump (DP-6) the
existing pumps in this facility are suspect. Due to the lack of any baseline information on the
operable equipment, it is recommended that the exis~ ;p° s should be perfc  ance tested
within the next 12 months and determine the need for new electric vertical turbine pumps.

Recommend installing one new vertical turbine pump and continue use of the older vertical
turbine pumps until failure.

Maintain the diesel pump in a serviceable condition to provide a reliable backup in the event of a
power outage or to allow operations to continue while the electric pumps are being repaired.

Additionally, establish a PM program to document performance and maintain pump and motor
reliability.

In the interim, because the condition of the operable vertical turbine pumps is unknown, it is
recommended that an operational test procedure (OTP) be written and followed on the operating
pumps at the 181B facility. The pump tests for each pump would be conducted during the
daytime hours using calibrated gauges and instruments to provide accurate information without
interrupting plant operations. Performance testing each pump in this manner will accomplish the
following:

» Determine discharge flow and pressure

e Determine pump and motor revolutions per minute

e Determine the amperage readings at design flow conditions

o Provide vibration measurements for analysis of pump wear

o Establish a baseline for future condition assessments

» Provide a comparison to the original vendor-provided pump curves.

Because no records of recent or past PM or repair logs are available, it may be of value to inspect
the inoperable vertical turbine pump-motor units to determine their condition. An assessment
would benefit future operations, providing information about replacement parts and components.

An M&O manual should be written for each pump, motor, adjustable drive mechanism, and PLC
instrumentation system. A routine PM schedule should be adopted, funded, and prioritized to be
faithfully performed. The M&O manual should clearly define each significant piece of operating
equipment identified on the PM schedule. Accurate records should be maintained to trend the
performance of each piece of equipment being maintained. Specifically, acceptable operating
characteristics for the variable-speed, magnetic drive on pump P-6 need to be established and
documented. Operation appears to be acceptable at this time; however, this assembly had a few
problems in its history.

182B Piping and Valves Recommendations. Pump discharge and header piping, and the
related valves (e.g., gate, butterfly, check, and control valves) were not assessed. It is
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Level-control sensors should be installed on the 182B reservoir and integrated with the
181B pump station to automatically activate a river pump when needed. Sensors should be
installed with telemetry that would deliver the signal back to the 283W Control Room.

As previously described in the pump/motor recommendations, regular PMs should be conducted.
During scheduled PMs, equipment calibration, including establishing operational set points,
should be documented and verified. MSA Instrumentation and Control (1&C) technicians should
maintain and calibrate this equipment. Operations personnel will also need formal hands-on
training for operating the three-pump automatic control system.

181D Building/Structure. No recommendations at this time other than painting areas in need.

181D Pump/Motors. Predicting the life expectancy of the 181D pump facility is difficult
without additional pump testing. No pump performance baseline information is available.
Therefore, the existing pumps in this facility are suspect. It is rec: iended that one new
vertical electric turbine pump with new check and isolation gate valves be installed within the
next 12-24 months following the improvements to the 181B/182B facilities.

A diesel-driven pump, similar to the one installed at 181B, should be installed at 181D to provide
backup water supply in the event of a power outage or pump failure. This will mitigate the
concern for a single point failure of the 13.8kV power supply. These additions will ensure that
reliable backup pump service is available to support the EW System.

In the interim, continued use of the older vertical turbine pumps, even after a new pump unit is
installed, is recommended until the vertical turbine pumps are no longer of use or if it is
determined that they are not energy efficient to operate. Because the condition of the operable
vertical turbine pumps is unknown, it is recommended that an operational test procedure (OTP)
be written and performed on each pump to develop a baseline for operations.

Additionally, an appropriate PM program should be established to document performance and
maintain pump and motor reliability. Because no records of recent-past PM or repair logs are
available, it may be of value to inspect the inoperable vertical turbine pump-motor units to
determine their condition. An assessment would benefit future operations, providing information
about replacement parts and components.

181D Piping and Valves. It is recommended that ultrasonic nondestructive testing be performed
on discharge and header piping for acceptable wall thickness determination. If the wall thickness
is not acceptable, piping repairs or replacement will be required.

It is recommended that new isolation and control valves be purchased to replace all existing
valves. In the interim, an allowance should be made to repair or replace dysfunctional and
broken isolation valves with new valves or parts. In addition, it is recommended that all isolation
valves should be operated to determine if they are functional. The isolation valve testing, at a
minimum, should first consist of operation under no-flow conditions. Then, when conditions
allow, these valves should be tested to isolate flow. This test may be performed using acoustical
test methods or other appropriate nondestructive techniques.

181D Power/Instrumentation and Controls. The single-point failure previously identified,
regarding the 13.8kV power supply, is resolved by the installation of a diesel-driven vertical
turbine pump.

To improve the efficiency of pump operations, it is recommended that automated controls, with
telemetry to the 283W Control Room, be added to the 181D/182D facilities, similar to the
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Each of these devices should be monitored at the 282W control room with wired or wireless
telemetry.

This pump facility is completely manually controlled, which is reasonable for its intended
purpose. However, monitoring capabilities of the pump/motor operations is not appropriate and
should be implemented.

A quarterly PM program to verify pump/motor controls should be scheduled to keep MSA
personnel trained in operating this plant and to ensure the plant is fit for service should the nee
arise.

EW Piping. In general, the EW pipeline and related isolation valves are in satisfactory
condition. With the exception of the 24-in.-diameter EW line routed to the 200 West Areas, the
pipeline appears healthy and fit for continued service for the duration of the Hanford Mission.
However, the following activities must occur to ensure that the EW line remains fit for service
and properly protected from heavily loaded vehicles.

Corrosion Study. Only 4.2 miles of pipe were surveyed. At five locations there were
indications of potential corrosion activity. These five sites require further exploratory
excavations prior to continued surveys. It is recommended that additional cell to cell surveys be
performed over the remaining EW piping to assess each section of pipeline.

Physical Analysis (Pipe, Water, and Soil) Study. No recommendations for further analysis at
this time. When opportunities occur to obtain a pipe sample it would be advantageous to have
the sample analyzed as was previously done.

Vehicular Crossings. Recommend completing a survey of all road/rail crossings on the
remaining EW pipelines where heavily loaded dump trucks are constantly crossing over the
pipeline. It is recommended that a properly designed protective encasement should be installed
at all crossings (see Figure 40). In addition, administratively enforced travel routes should be
established for heavy-haul trucks.

EW Valves/Instrumentation and Controls. Establish a PM program to operate all EW system
valves, keeping them fit for service. The schedule should include testing and operating the
valves at least annually.

Recommend troubleshooting program software to ensure it is working properly. When posted
error statements occur in the software and cannot be resolved, then investigate the transmission
signal at the physical connections of the field installed components. Field testing may include
verify valve position, line pressure, and battery charge for the solar power unit. Apply lessons
learned from the operator training to troubleshooting existing software. Incorporating these
recommendations will enhance operator confidence and ensure reliable operation of the software.

Recommend simulator training of operators in the evaluation and troubleshooting issues that
might occur. This training will present upset field conditions that allow the operator to assess the
condition and provide the correct response. This will enable the operators to develop confidence
and ski in using the software program.
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required readings without opening the cabinet. Additionally, automatic shutdown allowed per
NFPA should be considered.

282WC Building/Structure. No recommendations other than painting at this time.

282WC Pumps/Motors. Replace PW recirculation pump/motor units. ...c existing PW fire
pump is adequate at this time for the present demands. Predicting its useful life is difficult since
this pump is infrequently used. When it is in operation, the pump runs for a short period of time.
Thus, its useful life is expected to last for the duration of the Hanford Mission with minor repairs
as necessary. NFPA required annual testing will monitor pump condition based on its pump
curve.

The RW pumps satisfy the operating requirements to supply the 200 West Area RW grid.
F ommend establishing a PM pr«  am to document performance and maintain pump and )
r bility.

282WC Piping and Valves. No recommendations at this time.

282WC Power Instrumentation and Controls. The control panels for the fire pumps need to
be modified. The pressure sensor needs to be replaced. Modifications should also include
moving instrumentation outside the cabinet allowing calibration and NFPA required readings
without opening the cabinet. Additionally, automatic shutdown allowed per NFPA should be
considered.

Flow meter on the sanitary fire pump test loop needs to be serviced and calibrated.

282E Building/Structure. The building is in satisfactory condition except for needing painting.
The reservoir is in excellent condition since it has been recently relined (Project L-317) to
preserve the integrity of the exterior reinforced concrete wall.

282E Pump Motors. No recommendations at this time. The RW fire pumps are maintained and
run on a monthly basis and are operating at their designed levels. Per NFPA requirements, the
pump curve is verified through annual testing. Predicting the useful life of these pumps is
difficult since they are infrequently used. When in operation, the pumps run for a short period of
time. Their useful life is expected to last for the duration of the Hanford Mission with minor
repairs as necessary.

282E Piping and Valves. No recommendations at this time. No indication of malfunctioning
valves or faulty pipe.

282E Power Instrumentation and Controls. The control panels for the fire pumps need to be
modified. The pressure sensor needs to be replaced. Modifications should also include moving
instrumentation outside the cabinet allowing calibration and NFPA required readings without
opening the cabinet. Additionally, automatic shutdown allowed per NFPA should be considered.

282EC Building and Structures. No recommendations other than painting at this time.

282EC Pumps/Motors. The existing PW fire pump is adequate at this time for the present
demands. However, the NFPA requirements are not being met. The pump is operating more
than 5 percent below the original pump curve. Additional evaluation is ongoing. Predicting its
useful life is difficult since this pump is infrequently used. The pump is used for short periods,
therefore its useful life is expected to last for the duration of the Hanford Mission with minor
repairs. NFPA required annual testing will monitor pump condition based on its pump curve.
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e Remove abandoned equipment and piping to improve accessibility and reduce clutter.
e Remove the abandoned level float within the 283EA 1.1-Mgal PW storage tank.

o Program the existing level measurement instrumentation to provide alarms.

o Correct the identified cross-connection at the 283EA clear well.

283E Building/Structure. Recommend the following:

Remove abandoned equipment and piping to improve accessibility and reduce clutter.
Remove the abandoned level float within the 283EA 1.1-Mgal PW storage tank.
Program the existing level measurement instrumentation to provide alarms.

Correct the identified cross-connection at the 283EA clear well.

Paint structure.

283E Pump Station Equipment Components. The PW pumps satisfy the operating
requirements to supply the 200E PW id. Recommend establishing a PM program to document
performance and maintain pump and motor reliability.

283E Piping and Valves. Piping and valves appear to be generally in good condition, but valve
evaluation procedure needs to incorporate prioritization process that takes into account
Regulatory requirements and personnel safety, component criticality, safety impacts, Mission
support, benefit/cost consideration, and management preferences. The condition of highly
prioritized valves should be scrutinized, and repaired or replaced to sustain the operation of this
critical operation. The clear well valves should be operated and an active PM program should be
put in place.

283E Power/Instrumentation and Controls. Recommend upgrading the control system. The
plant control system needs to be updated, since the PLCs, computers, and software are early
1990s technology. Recommend updating the control programming to accommodate the revised
PW pump impellers previously installed. A complete list of proposed Recommended Actions is
given in Appendix C.

6.4 200 WEST/EAST POTABLE AND RAW
WATER GRIDS

A prioritized list of projects has been recommended to address the immediate needs of the PW
and RW distribution systems.

6.5 SYSTEM-WIDE ISSUES

6.5.1 SYSTEM REDUNDANCY AND PLATEAU
OPERATIONS

6.5.1.1 Discussion

The RW, FW, and PW supply systems on the plateau depend on the Export river water intake
and pumping stations at the 100B and 100D Areas. If these areas cannot supply water from the
river and RW supplies from the 200A reservoirs are depleted, then all RW water supply grids on
the plateau (200 East and 200 West Areas) will be incapacitated. PW production would then
cease and as clear well volumes are depleted, PW supplies would go down as well. Currently the
combined operations of the 100D and 100B Areas provide a redundant system. If either the
100B or the 100D EW system fails, redundancy is lost.
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— Implement EW scoping study recommendations for pump installations at 181D and
181B and bypass piping around reservoirs at 182B and 182D, to feed EW directly
from the river to the Plateau RW reservoirs.

6.6 AUTOMATIC COMPUTER CONTROL
SYSTEM

6.6.1 Discussion

Several control issues have been identified with communications between the aging Allen
Bradley SLC 500 PLC, the user interface software, and recognition tracking system (RTS)
(based on line of sight). Several layers of hardware and software are required to transmit

nmands from the 1: p T oto T TTTE T282Wr rvoirs. LY of-s it
communications has failed requiring a reset of the software “key.” Proprietary visual basic
software and Cytech protocol translation to Profibus’ add additional failure points because of
software incompatibilities. The following recommendation will alleviate some the problems
associated with the computer control system.

6.6.2 Conclusions and Recommendations

Implementing the following recommendations will resolve the computer control communications
issues:

o Install a PLC system in 182B that is compatible with the Plateau water systems
operations to control pumps P-4, P-5, and P-6 located at building 182B (replace old
Cytech system).

o Install a level controlling device at 282W and 282E to control level of reservoirs. Include
communications between level control devices and 182B area and 282W control room
Ethernet connection recommended.

o Install a reliable data link between the 100B/D Areas and the 283W control room.

o Install operations compatible data communication and control system for motor operated
valves (MOV) at 1901Y and 2901Y (line-of-sight-system does not work).

6.6.3 Additional Recommendations

The following improvements should be considered after the previous recommendations have
been implemented and if funding allows.

« Install a cooling tower for the 242 A Evaporator to significantly reduce overall RW load
during evaporator runs.

« Install deep wells on plateau for emergency water supply versus retaining 100D pumping
capability.

7 Profibus is a registered trademark of Profibus Nutzeroganisation, Karlsruhe, Germany.
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pipe at each junction, and the pipe material with associated roughness coefficient. This
information was captured from available as-built construction drawings, meetings with

MSA utility personnel, and field observations. Pump station output (flows and pressures) was
obtained from the archived certified vendor information or from pump curves provided by MSA.
Pump curve data and recorded flow test data from fire department hydrant tests were used to

s~ 1late the opera””  conditions and calibrate the hydraulic model.

The resulting hydraulic model replicates the EW system and the 200 East Area RW distributio
system. This information provided by the model is now available for use with the EW and RW
systems. Changes in system flows, simulated pipe breaks, and other flow scenarios can now be
easily modeled to determine the impact that subtle or significant changes will have on the
operating system. The model also can be used to assist in troubleshooting problem spots and
reconciling pressure differences within the model boundaries.






HNF-5828 "™ 3

documentation, and actions for maintenance activities are commensurate with the relative
importance to safety, safeguards, and security; the magnitude of any hazard involved; the stage
of the facility's life cycle; the programmatic mission of the facility; the particular characteristics
of the facility; and any other relevant factors. Within MSA, there are two general categories of
facilities:

o Below Hazard Category 3 nuclear facilities, (Radiological Facilities)

e Non-nuclear facilities (industrial, offices, etc.)

MSA must maintain real property assets in a manner that promotes operational safety, worker
health, environmental compliance, property preservation, and cost-effectiveness while meeting
the Hanford Site program missions. This requires a balanced approach that not only sustains the
assets, but also provides for their recapitalization and includes the followir~ as a minimum:

» Assessment of the real property assets, a work control system, managen  of deferred
maintenance, a method to prioritize, and systems to budget and track maintenance
expenditures.

o Identification of 5-year maintenance and repair requirements (sustainment) and funding
for deferred maintenance reduction.

o Identification of 5-year recapitalization requirements to replace or modernize existing
facilities.

o Condition assessments must be performed on real property assets at least once within a
five-year period, and may be required more frequently for mission essential facilities,
such as the pump houses, reservoirs, Fire pump housing, filter plant and other critical
infrastructure items. The condition assessment program shall utilize a tailored approach
based on facility status, mission and importance and the magnitude of the hazards
associated with facilities and infrastructure. Inspection methodology shall be consistent
with industry practice, and shall include identification of safety and health hazards.
Deferred maintenance estimates will be based on nationally recognized cost estimating
systems or the DOE Con¢ ion Assessment Information System (CAIS).

Water Utilities facilities are all non-nuclear facilities. MSA uses a suite of programs, processes,
and tools to manage assets within their area of responsibility. Portions of three separate
programs are used by Water Utilities in this endeavor. They include material storage, condition
assessment survey (CAS), and MAXIMOT™ software. This section describes these processes
and other tools employed, that ensure compliance with CRD O 430.1B, Real Property Asset
Management, while providing an effective, reliable water system (see Figure 41). The
maintenance strategy encompasses the ISAP and TYSP to evaluate site needs over a ten year
horizon. MSA will continue to evaluate system engineering practices, to better identify and
integrate water facilities, structures, equipment, and systems needed to support the Hanford Site
missions.
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by numerous organizations. Spare parts are established in inventory, as appropriate, to mainta
continuity of facility operations and to reduce system and facility downtime. Convenience
storage provides a controlled storage environment for retention of equipment items with a known
or potential future use in planned projects.

General supplies are items of a general nature with multiple users, frequent transactions, and
high volume. Spare parts are items to be held as replacement spares for equipment in current use
in OE programs. Convenience storage inventory consists of items held for a known future u

or for a potential use in a planned project.

Observation: In the past, Water Utilities has taken advantage of system and component
redundancy to “scavenge parts” for repairing failed components. A review of the Water Utilities
inventory of spare parts and con' ice stori it indica t the Grc | was not

the spare parts a  convenience age system to its © '’ st. Therev : T ‘ty
between how the material storage system actually worked and how it was thought to work. The
initial funding for acquisition of the spare parts is by DOE based on justification of the spare
parts as identified and approved.

Recommendation: Develop a listing of critical components by system that meet the requirements
of MSC-PRO-140 and populate Water Utilities spare parts inventory with the needed parts.
Critical items are those materials essential to a system or component that if not immediately
available will create a crisis situation. Having spare parts available would reduce or eliminate
the long lead time under normal shipping conditions and improve the repair process.

7.2 CONDITION ASSESSMENT SURVEYS AND
MATERIAL INSPECTIONS

Water Utilities evaluates and prioritizes all inputs from the following:
o MSA facilities condition assessment surveys, as described,
o DOE facility representative surveillances/observational awareness (OA) and,

o Water Utilities-generated CASs and system walk downs. For all condition asset surveys,
Water Utilities will evaluate and submit work request in the Computerized Maintenance
Management System (CMMS), as appropriate.

7.2.1 Condition Assessment Surveys

The last CAS was conducted in 2009 and the next is due in 2014. The survey is to be conducted
every 5 years. The Water Utilities manager interfaces with the CAS Program representative.
MSC-PRO-35415, Real Property Asset Management Maintenance, MSC-RD-10859,
Maintenance Management and MSC-PRO-12115, Work Management are used for assessing a
maintaining the condition of MSC assigned Site assets. Complete and accurate information on
real property holdings is critical to the Department of Energy for managing facilities and
reporting to the General Services Administration (GSA), Office of Management and Budget
(OMB), Congress, and the taxpayer. The CAS can be broken down into eleven discrete
functions. These functions support implementation of the ISMS Core Factions into the MSC
Maintenance Process of which Water Utilities is an integral part.

1. Obtain approval of list of applicable facilities from DOE.
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7.2.5 Periodic Maintenance

Water Utilities employs a maintenance strategy that performs periodic maintenance activities
that are intended to maintain a component or system in the as-designed condition without the
need for unplanned corrective maintenance. Types of tasks that fall into this category typically
include preventive maintenance (PM), which includes instrument calibrations, and surveillance
testing of safety systems and equipment. Periodic maintenance is performed by the Maintenance
Group in Support Services. Water Utilities maintains positive control over the maintenance
activity and the integrity of the system or facility. Water Utilities is currently performing an
evaluation the PM data base (see appendix B for combined listing of PM and corrective

maintenar 1 and evaluated the frequency and need for the PM. The followir are the basis for
inclusion  this program:

» Failure impacts to the worker, public, and environment
e Mission impacts

o Financial impacts, budgetary cost.

o Compliance with regulatory requirements

e Manufacturer recommendations

o Performance history.

Two primary processes of the Water Utilities PM program are predictive and preventative
aintenance. Collectively these two processes include the following:

Predictive Maintenance Preventive Maintenance

o Lube Oil Analysis e Component Replacements
o Thermography ¢ Cleaning

+ Vibration Analysis » Lubrication

o Visual Inspections + Adjustments

» Inspections and Testing

7.2.6 MAXIMC

Water Utilities and the Work Management Group use the computer software MAXIMO®,

a robust off the shelf software, as an asset and maintenance management tool. The MAXIMO®
program performs as the platform for managing assets, periodic maintenance, job planning, and
work orders. This data platform has integrated Water Utilities assets, maintenance requirements,
and configuration capabilities to optimize water system management. It also links to Work
Management. which integrates the planning process for equipment replacement, maintenance
and other work activities not covered by operations.

7.2.77 Corrective Maintenance

Water Utilities submits a work request for corrective maintenance to Work Management.
Corrective maintenance is performed when a system or component fails to perform its intended

" MAXIMO is a registered trademark of the IBM Corporation, Armonk. New York.
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APPENDIX C
RECOMMENDATIONS





















