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DEFINITIONS 


Chlorine–A greenish-yellow gas with a penetrating and distinctive odor.  The gas is 2.5 times 
heavier than air. Chlorine gas or hypochlorite solutions may be used as a disinfecting agent for 
water treatment.  When added to water, calcium hypochlorite forms hypochlorous acid and 
calcium hydroxide.  The use of hypochlorite tends to raise the water pH with the formation of 
hydroxyl ions. 

Coliform–A group of bacteria found in the intestines of warm-blooded animals (including 
humans) and also in plants, soil, air, and water.  Fecal coliforms are a specific class of bacteria 
that only inhabit the intestines of warm-blooded animals.  The presence of coliform bacteria is an 
indication that the water is polluted and may contain pathogenic organisms.  

Concentration of Residual Disinfectant–The concentration of disinfectant, measurements in 
milligrams per liter (mg/L) or parts per million (ppm) in a representative sample of water. 

Concentration Times Time–The product of the concentration of residual disinfectant in ppm 
that is determined before or at the point the water reaches the first customer served in the system 
and the corresponding disinfectant contact time in minutes. 

Disinfectant Contact Time–The time in minutes that it takes the water to move from the point 
of application of the disinfectant to a point before or at the location where the concentration of 
residual disinfectant is measured.  

Disinfection–A process that inactivates pathogenic organisms in water by using chemical 
oxidants or equivalent agents. 

Factors Affecting Disinfection–The effectiveness of disinfection can be affected by water pH, 
temperature, turbidity, organic matter, inorganic matter, reducing agents, and microorganism 
population. 

Hypochlorite–Chemical compounds containing available chlorine.  

Level of Turbidity–The value in units of nephelometric turbidity obtained by measuring the 
turbidity of a representative sample of water at a specified regular interval of time.  

Potable Water–Water that does not contain objectionable pollution, contamination, minerals, or 
infective agents, and is considered satisfactory for drinking. 

Primary (Drinking Water) Standard–A standard that specifies a maximum contaminant level 
for any constituent found in a public water supply, which if exceeded, may adversely affect the 
health of persons. 

Residual Chlorine–The amount of free available chlorine remaining after a given contact time 
under specified conditions. 

Secondary (Drinking Water) Standard–A standard that specifies a maximum contaminant 
level for certain constituents found in a public water supply, which if exceeded, may adversely 
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affect the public welfare. Nevada requirements for secondary standards are specified in 
NAC 445A.455. 

Turbidity–The cloudy appearance of water caused by the presence of suspended and colloidal 
matter.  In the water treatment field, a turbidity measurement is used to indicate the clarity of 
water. Technically, turbidity is an optical property of the water based on the amount of light 
reflected by suspended particles. Turbidity cannot be directly equated to suspended solids 
because white particles reflects more light than dark particles and many small particles will 
reflect more light than an equivalent large particle. 

Unit of Nephelometric Turbidity–A measurement of the turbidity of water as determined by 
the ratio of the intensity of light scattered by the sample to the intensity of incident light, using 
instrumentation and methods as described in the American Public Health Association, Standard 
Methods for the Examination of Water and Wastewater (Greenberg 1999) manual. 
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ACRONYMS AND ABBREVIATIONS 

BPD backflow prevention device 
BSC Bechtel SAIC Company, LLC 

CLSO Craft Labor Support Organization 
CRWMS Civilian Radioactive Waste Management System 

DOE U.S. Department of Energy 

EC Environmental Compliance organization 
EPA Environmental Protection Agency 
ESF Exploratory Studies Facility 
ES&H Environmental, Safety and Health 

FOC Field Operations Center (Ranch Control) 

GFO granular ferric oxide 
gpm gallons per million 

IH industrial hygiene 

MAXIMO term for a computerized maintenance management system 

NAC Nevada Administrative Code 
NDEP Nevada Division of Environmental Protection, Bureau of Safe Drinking Water 
NPDWR National Primary Drinking Water Regulations 
NTS Nevada Test Site 

O&M operation and maintenance 
OCRWM Office of Civilian Radioactive Waste Management 
OQA Office of Quality Assurance 
ORD Office of Repository Development 

ppb parts per billion 
ppm parts per million 
PVC polyvinyl chloride 
PWS public water system 

QC Quality Control 

YMP Yucca Mountain Site Characterization Project 
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1. INTRODUCTION 


1.1 PURPOSE 

The purpose of the Public Water System Operations and Maintenance Manual is to specify 
requirements, activities, and responsible organizations for the operations and maintenance 
(O&M) of the Yucca Mountain Project (YMP) Exploratory Studies Facility (ESF) public water 
system (PWS).  This manual is prepared in accordance with the requirements of Nevada 
Administrative Code (NAC) 445A.535.  System O&M in accordance with this manual and 
implementing procedure OP-PRO-9202, Water System Operation, will result in the production of 
water that complies with safe drinking water standards. 

Substantive changes to this manual will be submitted through the U.S. Department of Energy 
(DOE)/Office of Repository Development (ORD) Environmental, Safety and Health (ES&H) 
Department to the Nevada Division of Environmental Protection, Bureau of Safe Drinking Water 
(NDEP). DOE/ORD must approve all changes prior to submittal.  Preparation and updating of 
this Manual is the responsibility of the Bechtel SAIC Company, LLC (BSC) Field 
Engineering/Person in Responsible Charge of the PWS, working in coordination with BSC 
Environmental Compliance organization. 

Workers with safety concerns or who have suggestions to improve this document are encouraged 
to discuss these issues with their immediate supervisor and/or the document preparer.  Safety is 
the responsibility of all employees and line managers. 

1.2 PROJECT DESCRIPTION 

The YMP ESF is located approximately 100 miles northwest of Las Vegas, Nevada and 
approximately 35 miles northwest of Mercury, Nevada, the base operations area for the Nevada 
Test Site (NTS). The eastern part of the ESF (including surface facilities) is located on the NTS 
in Area 25, while the western part is on Nellis Air Force Range and Bureau of Land 
Management parcels for which land withdrawal/right-of-way reservations have been obtained 
(see Figure 1). The ESF consists of a series of underground tunnels and alcoves, in addition to 
surface support facilities. Currently, the ESF surface area (north portal access area to the 
underground) principally serves as a support area for underground testing activities and includes 
facilities for material storage, fabrication, maintenance, personnel support, and offices.  Maps 
that depict the YMP site layout are included in Appendix A. 

1.3 SCOPE 

This manual describes the PWS for the ESF, which is supplied with raw water from wells J-12 
and J-13. The J-12/J-13 well complex is part of the NTS water system.  This manual focuses on 
O&M of the ESF PWS, and also includes a basic description of the raw water supply system 
constructed for and operated by the YMP. The J-12/J-13 well complex is addressed in the 
Nevada Test Site (NTS) Water Systems Operations and Maintenance (O&M) Manual (Bechtel 
Nevada 2003). 
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Figure 1. Nevada Test Site and Project Location Maps 
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This manual only addresses O&M of the ESF PWS after transfer of the system to the YMP as its 
own public water system beginning at a designated sample port in the J-13 pump house. 

This manual has been prepared and is being submitted to the NDEP to add details resulting from 
the addition of a new chlorination system and arsenic treatment unit on Exile Hill.  It also 
updates information from the last version of the manual published in June 2000. 

2. REGULATORY REQUIREMENTS 

2.1 BASIS FOR COMPLIANCE 

The ESF PWS serves an average daily population of between 25 and 500 persons.  It is 
designated as a public water system by the NDEP, as a non-community non-transient system that 
must comply with the applicable regulations. 

Per NAC 445A.453, all public water systems must meet the requirements of NAC 445A.450 
through 492, and of the National Primary Drinking Water Regulations (NPDWR) as set forth in 
40 CFR 141, Protection of the Environment (specifically 14.1.1, 141.4, 141.5, 141.11 through 
141.16, 141.61, 141.62, 141.63, 141.80 through 141.91, 141.100, 141.101, 141.110 and 141.11). 
Per NAC 445A.520, each supplier of water shall treat the water in accordance with the 
provisions of this section and NAC 445A.521 through 445A.526. 

Monitoring and analytical requirements for the primary standards per NAC 445A.453 must be 
performed as required by 40 CFR 141.21 through 141.30 and 141.40 through 141.42. 
Requirements for secondary standards are specified per NAC 445A.455, which states, "any of 
the [indicated] chemical substances, as measured at representative points in the distribution 
system must not be present ... in excess of the listed levels." 

2.2 PERMITS 

The YMP has received water appropriations permits (number 57373, 57374, and 57376) for 
using water obtained from wells J-12 and J-13 as well as a Public Water System Permit 
(NY-0867-12NCNT), renewed annually, that covers the system described in this manual.  

3. SYSTEM DESCRIPTION 

The YMP public water system consists of wells J-12 and J-13; a raw water distribution system; a 
booster pump station and booster tanks; a fire water tank; chlorination system; arsenic treatment 
system; a potable water storage tank; and service connections to the public water system on the 
ESF north portal pad. A summary-level depiction of these systems is included as Figure 2. 
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Figure 2. Water Flow System Flow Diagram 
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3.1 WATER SUPPLY SYSTEM: WELLS J-12 AND J-13 

Water servicing the ESF north portal pad facilities originates from wells J-12 and J-13 located 
approximately four miles from the ESF.  These wells are part of the NTS Water Supply System, 
depicted by maps included as Appendix B.  The water is pumped from wells J-12 or J-13 into a 
50,000-gallon storage tank (TK-001). Linkage of wells J-12 and J-13 to the remainder of the 
NTS Water Supply System is shown in Figure B-3. 

3.2 ESF RAW WATER SUPPLY SYSTEM 

Water is drawn from tank TK-001 at the J-12/J-13 well complex via a 14-inch pipeline/manifold.  
Raw (untreated) water is drawn from this manifold with two transfer pumps (RW-J13-PMP-001 
and RW-J13-PMP-002) dedicated to the ESF.  Check valves are installed downstream of each 
pump.  This water is transferred approximately four miles to the ESF (via 8-inch polyvinyl 
chloride [PVC] line) and to other locations away from the ESF (as depicted by Figure 2) utilizing 
transfer pumps, RW-J13-PMP-001 and RW-J13-PMP-002, each rated at 150 gpm.  Water is 
received at the ESF in either of two Booster Tanks (RW-BST-TK-001 and 002), each with a 
capacity of 20,000 gallons. Water is currently transferred from the booster tanks to the 
200,000-gallon fire/construction water tank, WT-WST01-1, atop Exile Hill via 8-inch PVC line 
utilizing a single temporary pump, RW-BST-PMP-001A.  The approximate elevation of the 
booster pump station is 3,710 feet.  Work on a permanent configuration of the Booster Pump 
Station will utilize two pumps, RW-BST-PMP-001 and RW-BST-PMP-002, to transfer water 
from the booster tanks to the fire/construction water tank on Exile Hill.  The temporary and 
permanent configuration appears in Figure C-1 (drawing ESF-BSC-PRWS-MECH-0008) with 
the ESF Water System Schematic Drawings.  

Drawings, which depict the ESF Water System General Arrangement and Distribution Piping, 
are included as Appendix D. System specifications for the ESF Raw Water System are included 
as Appendices E and F. 

3.3 DISINFECTION SYSTEM 

Chlorination of the PWS is necessary to ensure that bacteriological contamination does not enter 
the water system and is required by NAC 445A.526.  Raw water from the Firewater tank on 
Exile Hill is transferred through the chlorination loop via pump and piping as shown on 
drawings in Appendix C. 

The disinfection process is accomplished by the transfer of water through the treatment/ 
disinfection loop where the chlorination unit removes a sidestream of the main water flow and 
introduces a portion of it into the chlorinator.  The chlorinator allows water to come in contact 
with calcium hypochlorite tablets that are eroded at a controlled rate.  A centrifugal pump 
re-injects a metered quantity of the resulting chlorinated solution back into the main water line. 
If required to achieve the target concentration, additional injection of calcium hypochlorite 
solution may be performed via an injection point at the suction side of the transfer pump.  The 
System Specification for Water Chlorination Equipment appears in Appendix G.   
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3.4 ARSENIC TREATMENT SYSTEM 

The arsenic treatment system on Exile Hill was installed in January 2006 to comply with 
changes to NAC 445A.4525. NAC 445A.4525 adopted the July 1, 2003 requirements of 
National Primary Drinking Water Regulations (NPDWR) per 40 CFR 141.  Maximum arsenic 
contamination levels are defined at 10 parts per billion (ppb).  Prior to system installation, the 
supply wells J-12 and J-13 contained anywhere from 8 to 13 ppb of arsenic, based on YMP 
water quality sampling over a period of several years.  Samples from the installed arsenic 
treatment system indicate arsenic levels have been decreased to less then 1.0 ppb. 

The arsenic treatment system employs a fixed-bed system using granular ferric oxide (GFO). 
GFO media exhibits a high capacity for arsenic.  The GFO media has received the National 
Science Foundation international approval for use in drinking water under their Standard 61. 
The System Specification for Water Treatment Equipment appears in Appendix H. 

The Adsorption Package Unit consists of two adsorption pressure vessels, interconnecting 
piping, an automated valve harness, instrumentation, sample ports, GFO media, underdrain 
media, tank internals, and controls.   

3.5 POTABLE WATER STORAGE AND DISTRIBUTION 

The potable water storage tank on Exile Hill provides an on-demand supply of treated water to 
the ESF north portal pad service connections. The tank is at an approximate elevation of 
3,860 feet, providing adequate head pressure to the ESF north portal pad that is approximately 
3,675 feet in elevation.  The 8-inch potable water loop at the north portal pad serves the 
Switchgear Building (Mine Rescue facility), the Change House with full shower and restroom 
facilities, and four office trailer complexes with restroom facilities at each.  Drawings for these 
facilities are included in Appendix I.  Service to additional facilities may be added in the future. 

4. RESPONSIBILITIES FOR SYSTEM OPERATION AND MAINTENANCE 

Several organizational entities play a part in the process of ensuring compliance, granting 
authorization for operation, and conduct of O&M of the ESF PWS.  The organizations and 
relationships are graphically depicted by Figure 3.  A list of contacts for the PWS operation and 
maintenance and support activities will be maintained and updated as required.  Roles, 
responsibilities, and interfaces (relative to this system) for positions within each participating 
organization are provided in Sections 4.1 through 4.4. 
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Figure 3. Responsibility Diagram for ESF Potable Water System Operation and Maintenance 
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4.1 	 NEVADA DIVISION OF ENVIRONMENTAL PROTECTION, BUREAU OF SAFE 
DRINKING WATER 

The Nevada Division of Environmental Protection (NDEP), Bureau of Safe Drinking Water, 
approves the construction and installation of the PWS and grants authorization for its initial and 
ongoing operation and maintenance. 

4.2 	 DOE/OFFICE OF REPOSITORY DEVELOPMENT 

DOE/ORD Environment, Safety, and Health is responsible for obtaining all applicable permits 
and modifications, ensuring that the ESF PWS is prepared for operation, operated, and 
maintained in accordance with applicable regulatory requirements.  Lead DOE environmental 
compliance and industrial hygiene personnel in the Office of Facility Operation ensure that 
applicable requirements are executed. 

The DOE Field Operation Center (FOC) Lead has overall facility management responsibility and 
coordinates interface activity with the NTS, specifically with the Site Maintenance Department 
(SMD) as the operator of the NTS Water System well J-13 complex. 

4.3 	 CIVILIAN RADIOACTIVE WASTE MANAGEMENT SYSTEM CONTRACTOR 

4.3.1 BSC Environmental Compliance Organization 

Acting on behalf of the DOE/ORD, the BSC Environmental Compliance (EC) organization is 
responsible for preparation of permit applications, conduct of regulatory interactions with the 
NDEP, coordination and conduct of sampling and analysis, general compliance oversight for 
system operation, and preparation of state compliance reporting. 

4.3.2 Site Facilities Management 

4.3.2.1 Site Operations Manager 

A person designated by the Civilian Radioactive Waste Management System (CRWMS) M&O 
Assistant General Manager, Nevada site, who administers the overall operations activities for the 
YMP in Area 25 of the NTS and other field locations. 

4.3.2.2 Person in Responsible Charge/Field Engineering 

Acting on behalf of the Site Operations Manager, the Person in Responsible Charge/Field 
Engineering has direct line responsibility to administer the overall work control process, 
including O&M management responsibilities, coordinates the addition of any service connection 
that may be required in the future, compiles the required compliance information, and prepares a 
monthly compliance report to be provided to the EC. 

4.3.2.3 Site-Superintendent 

Acting on behalf of the Person in Responsible Charge/Field Engineering, the Site-Superintendent 
directs the Craft Labor Support Organization (CLSO) in PWS O&M activities (including 
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periodic operational checks and modifications/additions), through implementation of the Work 
Control Process. 

4.3.2.4 Work Control Coordinator 

Provides technical support to the Site Superintendent during the PWS O&M activities and is 
responsible for the implementation of the Work Control Process. 

4.4 OFFICE OF QUALITY ASSURANCE 

The Quality Control (QC) Section of the Office of Quality Assurance (OQA) is responsible for 
the conduct and documentation of activities required for initial system disinfection as well as 
routine operator-conducted tests for residual chlorine. 

4.5 CLSO 

The CLSO provides craft labor to perform the work activities associated with PWS O&M as 
defined in Work Instructions developed in accordance with the Work Control Process. 

4.6 NTS CONTRACTOR 

The NTS SMD is responsible for ensuring a reliable supply of water to feed the ESF Raw Water 
Supply System, which supplies the PWS.  This principally entails operation of the well J-12/J-13 
complex.  The SMD also provides access to the J-12/J-13 complex to support water transfer 
operations by YMP personnel. 

5. OPERATION AND CONTROL 

The principal set of activities associated with system operation and control are presented in this 
section. Specific activities and implementation details are addressed by OP-PRO-9202, Water 
System Operation. The associated drawings provide a schematic of the system, component 
numbering, valve line up, and configurations for specific water transfer operations. 

5.1 RAW WATER SUPPLY SYSTEM OPERATION 

Water is pumped from well J-13 into storage tank TK-001.  A sensor activates the pump in 
TK-001. The NTS SMD operates this equipment.  Pumps, RW-J13-PMP-001 and 2, are actuated 
(manually by switch at the J-13 pump house, or in the future by automated process controls) and 
operated as required to pump water from TK-001 to the booster tanks (RW-BST-001 and -2) 
near the ESF. 

Operations required to transfer water from TK-001 to the Booster Tanks (RW-BST-TK-001 and 
2) are as follows: 

1. 	 Align system valves in accordance with site-approved procedure OP-PRO-9202, 
Water System Operation, and associated drawings. 

2. 	 Initiate transfer using pumps RW-J13-PMP-001 AND RW-J13-PMP-002. 
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3. 	 Monitor booster tank level; when desired quantity is transferred turn off pumps and 
return valves to normal operating conditions. 

The fire water tank quantity on Exile Hill is required to be maintained at a minimum of 
144,000 gallons for fire protection of facilities on the ESF North Portal Pad.  Operations required 
to transfer water from booster tanks (RW-BST-TK-001 and 2) to the fire water tank 
(WT-WST01-1) are as follows: 

1. 	 Align system valves in accordance with site-approved procedure OP-PRO-9202, 
Water System Operation, and associated drawings. 

2. 	 Initiate transfer using booster pump RW-BST-PMP-001A. 

3. 	 Monitor fire water tank level and when desired quantity is transferred turn off pumps 
and return valves to normal operating conditions. 

5.2 POTABLE WATER SYSTEM DISINFECTION BEFORE COMMISSIONING 

Initial disinfection of the public water system occurred when the Nevada Health Division (the 
PWS regulator at that time) approved the system for operation (based on submittal of a permit 
application, certified system drawings, and this O&M manual).  Prior to the introduction of 
treated water to the PWS, all surfaces of equipment, tanks, and piping that this water could 
contact were treated with high concentration disinfectant (i.e., chlorine), with contact 
time/disinfectant concentration in accordance with the guidelines included as Appendix J. 
Sampling locations included the PWS tank and sites along the entire system to ensure the entire 
system met concentration and contact time requirements.  Upon satisfactory completion and 
documentation of this exercise, the system was drained and charged with water treated to 
specification. Some additional flushing was required to remove any residual high concentration 
disinfectant. Representative water samples for coliform and chlorine were obtained and 
submitted to a state-certified laboratory, as coordinated by the EC organization (Section 4.3.1). 
In addition, the EC organization obtained water samples for the complete suite of primary and 
secondary safe drinking water standards. Based on acceptable results, the Nevada Health 
Division was notified and public water system operation began.  Within 30 days the Nevada 
Health Division Environmental Engineer visited the site, evaluated the system, and confirmed 
acceptability. 

When the PWS is modified to add lines, service feeds, or an arsenic treatment unit (for instance), 
the same disinfection process is repeated for the new installations.  New sections of the system 
remain physically isolated from the balance of the system until the process is complete and 
confirmed as coliform absent and acceptable by the NDEP (the current PWS regulator). 

After the disinfection process is completed, superchlorinated water is drained from the system 
into a tanker truck and discharged to the C-well spreading basin in accordance with approval 
from the NDEP, Bureau of Water Pollution Control and Bureau of Safe Drinking Water. 
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5.3 	 WATER DISINFECTION SYSTEM OPERATION 

This section describes the operations to move water from the fire water tank, WT-WST01-1, to 
the potable water tank, WT-WST01-2, via the Disinfection (chlorination) Feed System and the 
Arsenic Treatment System (ATS).  The system is equipped with an automated backflush 
capability and can be used if either pressure vessel reaches a 10 psi pressure drop from its inlet to 
outlet. Arsenic Treatment System and Disinfection Feed Equipment: Disinfection and Start-up 
Instructions appears in Appendix K. 

1. 	 Start Disinfection Feed System. 

Operations required to maintain the level of residual chlorine and transfer water from the 
fire water tank (WT-WST01-1) through the chlorination loop and into the potable water 
tank (WT-WST01-1).  Residual chlorine must not be less that 0.2 ppm for more than four 
hours in any 24-hour period. The concentration of residual chlorine should not exceed 
1.0 ppm, with the desired level being 0.5 ppm per the disinfection standards specified in 
40 CFR 141.72. 

a. 	 Align system valves in accordance with site-approved procedure OP-PRO-9202, 
Water System Operation, and associated drawings. 

b. 	 Ensure chlorine solution tank is 1/3 to 1/2 full. 

c. 	 Fill chlorinator tower to above half full with chlorine tablets as required. 

d. 	 Place Hand-Off-Auto control switch to “Hand” to start Chlorine Injection Pump. 

e. 	 Adjust chlorinator flow setting using the chlorinator feed valve in accordance with 
procedural guidance. 

2. 	 Start Arsenic Treatment Unit. 

a. 	 Ensure ATS electric actuated valve positions match the alignment on the operating 
screen. 

b. 	 Align ATS manual valves in accordance with site-approved procedure 
OP-PRO-9202, Water System Operation, and associated drawings. 

3. 	 Start Transfer And Chlorine Injection. 

a. 	 Close the chlorine solution recirculation tank valve. 
b. 	 Start transfer pump PW-EXH-PMP-004 at the motor starter panel. 
c. 	 Take appropriate system samples in accordance with site-approved procedures.   
d. 	 Adjust and log chlorine injection pump flow rates as required. 

4. 	 When Potable Water Tank, WT-WTS01-2, is at the desired level, stop transfer pump 
PW-EXH-PMP-004 at motor starter panel. 
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5. Place Hand-Off-Auto control switch to “Off” to stop Chlorine Injection Pump. 

6. Align system valves in accordance with the procedure and associated drawings. 

7. Record final readings on the Treatment System Readings Log. 

5.4 ROUTINE MAINTENANCE 

Routine maintenance activities will be performed by the CLSO, as defined in Work Instructions 
developed by the Person in Responsible Charge/Field Engineering.  Routine maintenance repairs 
will be done according to the drawings and specifications provided by the BSC Architect/ 
Engineering Organization, the applicable regulations of the American Water Works Association, 
Uniform Plumbing Code UPC 91, and applicable manufacturer recommendations.  Craft 
personnel, under the direction of the Site-Superintendent perform the actual work.  Maintenance 
of chlorination and arsenic system components is in accordance with the manufacturers 
instructions, located in the Site Operations technical library.  Routine maintenance (that may 
affect the quality of the water or water flow for emergency purposes) is reported by CLSO 
personnel to the following organizations before repairs are made: 

• 	CLSO Supervisor in charge of day to day system/equipment operations 

• 	BSC Person in Responsible Charge/Field Engineering 

• 	BSC Site-Superintendent who notifies the EC organization, directs the performance of 
inspections and surveillance of corrective actions, and obtains required approvals for 
resumption of normal operations 

• 	EC organization who notifies the NDEP through DOE/ORD Environmental, Safety, and 
Health Department 

• 	Ranch Control at the FOC 

5.5 EMERGENCY PLAN 

Guidelines provided by the NDEP to comply with NAC 445A.66665 require a description of the 
PWS water sources, distribution system, pump station(s), and storage tanks (if applicable) in an 
emergency plan.  These descriptions are found in other sections of this PWS O&M Manual and 
should be referenced to obtain this information.  This section describes the remaining 
information necessary for compliance with NAC 445A.66665. 

5.5.1 Emergency Definition 

This plan describes the predetermined activities for the PWS to restore its services in the 
contingency that an emergency, including any failure of power, mechanical or electrical failure 
or natural disaster, reduces the capability of the PWS to supply the necessary water to the ESF 
North Portal pad. In the event the integrity of the PWS is compromised by (a) contamination of 
any kind; (b) unacceptable chlorine and/or arsenic levels (c) a leak or break in the pipeline(s) or 
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fire/construction and potable water tanks; or (d) a system malfunction at well J-13 or at the 
booster pump station, the emergency operating responses in this section will be followed. 

5.5.2 Emergency Operating Response 

In the event of an emergency or other situation affecting the PWS, a supervisor will notify 
appropriate personnel so necessary actions(s) can be taken.  If a situation arises that results in the 
degradation of water quality to unacceptable levels, all PWS receptacles will be closed off until 
the situation is rectified and adequate sampling/analysis verifies that to be the case.  Appropriate 
notification of employees prohibiting the use of the PWS at that time will be disseminated.  If 
needed, arrangements will be made to use bottled water until the emergency is deemed over.  If a 
situation arises that results in mechanical failure in the pipeline or at the supply well, the 
appropriate notification of personnel to immediately repair the situation shall be made. 
Emergency scenarios are shown in Table 1. 

Table 1. Emergency Operating Response Scenarios 

CONDITION RESPONSE 
Loss of Well J-13. Make arrangement with NTS to use J-12 water. 
Loss of line between Well J-13 and Baker Tank 
Cluster. 

Use hauled J-12 water for construction, bottled water 
and portable toilets for personnel. Shut down 
operations if firewater drops below 144,000 gallons. 

Leak in Baker Tanks. Shut down tanks until repaired. 
Loss of Booster Pump Station. Use hauled J-12 water for construction, bottled water 

and portable toilets for personnel. Shut down 
operations if firewater drops below 144,000 gallons. 

Loss of line between Booster Pump Station and 
Exile Hill Area. 

Use hauled J-12 water for construction, bottled water 
and portable toilets for personnel. Shut down 
operations if firewater drops below 144,000 gallons. 

Loss of Firewater Tank. Shut down operations until repairs are made. 
Loss of Potable Water Tank. Use bottled water and portable toilets for personnel 

until repairs are made. 
Loss of Chlorination and/or Arsenic System. Use bottled water and portable toilets for personnel 

until repairs are made. 
Loss of Firewater Loop on Pad. Shut down operations until repairs are made. 
Loss of potable water line between Exile Hill Area 
and Pad. 

Use bottled water and portable toilets for personnel 
until repairs are made. 

5.5.3 Emergency Notification 

If an emergency or other situation results in the degradation of water quality to unacceptable 
levels or results in mechanical failure of the PWS, the NDEP will be notified immediately by the 
EC organization to discuss the appropriate course of action. When the PWS returns to service, 
the NDEP will be notified regarding the measures taken to respond to the emergency and 
satisfactorily rectify the situation. 
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5.5.4 List of Available Resources 

The immediate emergency response team consists of a Duty Officer, Site Superintendent, Person 
in Responsible Charge/Field Engineering, and the EC organization.  In the event of a system 
emergency, the personnel listed in Table 2 must be notified. 

Table 2. Immediate Emergency Response Team 

Emergency Response Team Member Immediate Action Necessary 
Duty Officer Notify Site-Superintendent and other appropriate 

parties. 
Site-Superintendent Stabilize the situation by directing the CLSO in 

coordinated response. Notify Person in Responsible 
Charge/Field Engineering. 

Person in Responsible Charge/Field Engineering Notify Site Operations Manager if necessary.  
Interface with EC to determine and implement a plan 
for corrective action. If necessary, contact the DOE 
Nevada Operations Office Environment, Safety and 
Health Division to assure appropriate and immediate 
repairs. 

EC organization Notify OCRWM and the Nevada Division of 
Environmental Protection, NDEP.  Participate in the 
process of determining plan for corrective action. 

5.6 NEW CONSTRUCTION 

New construction is performed by the CLSO according to drawings and specifications prepared 
and certified by the M&O Architect/Engineer and approved by the DOE and NDEP. 
Disinfection of new lines or water supplies that may be contaminated through maintenance and 
minor modifications will be performed in accordance with Section 5.2. 

5.7 REPORTING WATER SYSTEM CHANGES TO THE STATE OF NEVADA 

The NDEP must review plans and specifications for construction and reconstruction of existing 
water supplies. Written approval from the state may be required prior to construction.  This 
section outlines construction and reconstruction activities, which require state approval prior to 
construction and activities, which have pre-approval based on operation and maintenance plans 
found in this document.  Records must be kept for all repairs and changes, or any new 
construction, which is approved or incorporated into this O&M Manual.  This specifically refers 
to any changes or modifications that have not received prior approval of NDEP personnel. 

Activities that require review and approval by the NDEP prior to construction are: 

• 	New facilities with multiple restrooms and/or other water system connections (i.e., 
steam cleaners, boilers, paint sprayers, etc.). 

• 	Additions to the water system that exceed 100 feet of new water pipe. 

• 	New chlorination and/or new water treatment equipment. 
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• 	New water lines being installed within a building (new service connections) such as fire 
sprinkler systems that are directly connected to the water main or that exceed 100 linear 
feet of new piping. 

• 	Repairs to water mains–Repair work to water mains four inches and greater that: 

• 	Require more than 100 linear feet of new pipe and include no laterals to potable water 
users. 

• 	 Involves more than 42 feet (two sections) of new pipe and that includes laterals to 
potable water users. 

• 	 Involves modification or replacement of existing thrust blocks or other thrust restraining 
devices. 

The NDEP will be notified by telephone as soon as possible of any repair work that would 
normally require written state approval, but cannot be delayed due to emergency conditions (see 
Section 5.5). 

The following activities will not be reported to the NDEP: 

• 	New Construction–Connection of trailers, addition of hose bibs, and similar minor new 
construction to the existing water system.  The new facilities can have only: 
(a) restrooms with toilets, sinks, and/or showers, (b) hose bibs, or (c) sinks.  The 
waterline must be two inches or less in diameter and 100 feet or less in length. 

• 	New Construction (Internal or Facilities)–New waterlines being installed within a 
building, such as fire sprinkler systems, provided that the waterline is not directly 
connected to the water main, and provided the construction activities will not exceed 
100 linear feet of new piping. 

• 	Repairs to water mains not requiring new pipe. 

• 	Repairs to water mains four inches and greater in diameter and requiring less than 
100 linear feet of new pipe that does not include thrust restraining devices or laterals to 
potable water users. 

• 	Repairs to water mains four inches and greater in diameter that requires less than 
42 linear feet (two sections) of new pipe and that includes laterals to potable water users. 

• 	Repairs to water lines four inches and less in diameter requiring less than 100 linear feet 
of new pipe. 

• 	All repair work completed within a building that includes, but is not limited to, work on 
water closets, hand sinks, utility sinks, showers, and hose bibs.  Also, repairs to and 
replacement of service connections that do not exceed 100 linear feet. 
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• 	Replacing, repairing, or maintaining valves (all kinds), gauges, submersible pump 
equipment in wells, distribution pumps, chlorination equipment, water treatment 
equipment, metering equipment, control equipment, instrumentation equipment, 
air/vacuum relief devices, drains, vents and overflow pipes, seals gaskets, screens, and 
similar system equipment. 

• 	Emergency repairs that are necessary and completed to portions of the PWS prior to the 
completion and approval of design drawings.  This can be performed with as-built 
drawings that will require submittal to DOE/ORD and then to the NDEP after 
completion of repairs. 

5.8 POTABLE WATER HAULING 

The CLSO will not haul potable water produced by this system to other storage containers or 
vessels for use as potable water. 

6. SAMPLING AND ANALYSIS 

6.1 REQUIREMENTS AND REGULATORY BASES 

A variety of sampling and analysis activities are required per federal and State of Nevada 
regulations for public water systems.  Monitoring may be required for the following: 

• 	Total coliform 
• 	Organics, inorganics and radionuclides 
• 	Residual chlorine (including temperature and pH) 

The regulatory basis for these requirements is presented below. 

Per NAC.445.454, “the activities of monitoring and analytical requirements for the Primary 
Standards contained in NAC 445A.453 must be performed as required by 40 CFR 141.21 to 
30 and 141.40 to 42.  Per NAC 445A.453, all public water systems must meet the requirements 
of NAC 445A.450 through 445A.492 and the National Primary Drinking Water Regulations 
(40 CFR 141).” 

Sampling and analysis to determine compliance with Primary Standards for inorganic, organic, 
and radioactive contaminants is required per 40 CFR 141, with monitoring frequency as 
determined by the state.  Monitoring to determine compliance with Secondary Standards is also 
required in accordance with the thresholds presented in NAC 445A. 455. 

Per 40 CFR 141.21, “public water systems must collect total coliform samples at sites which are 
representative of water throughout the distribution system.  Because the population served 
(375 persons/day maximum) is between 25 and 1000, one sample per month is required.  The 
state may reduce the monitoring frequency if water source and historical site-specific conditions 
are favorable.” Therefore, a variance was granted to reduce coliform sampling to a quarterly 
basis. Public water systems must conduct total coliform analyses in accordance with one of the 
following analytical methods: 

ESF-BSC-PRWS-MECH-0021 REV 00A 17 	 April 2006 



• Multiple Tube Fermentation technique 
• Membrane Filter technique 

Turbidity measurements may be required in the future depending on the clarity of the system 
source water, though not currently anticipated based on source water characterization results. If 
monitoring is required, 40 CFR 141.22 specifies sampling requirements. 

Chlorine residual measurements may be made by the water supplier utilizing an instrument and 
methods capable of meeting the requirements of 40 CFR 141.21 (h). 

6.2 REQUIREMENTS FOR ANALYSIS 

Per 40 CFR 141.28, “for the purpose of determining compliance with standards, samples may be 
considered only if they have been analyzed by a laboratory approved by the state, except that 
measurements for turbidity, free chlorine residual, pH and temperature may be performed by any 
person acceptable to the state. Per NAC 445A.458, Each [water] analysis required by 
NAC 445A through 445A.457 must be performed by a properly certified laboratory (... certified 
as acceptable by the laboratory certification officer in accordance with a certification plan 
approved by the Environmental Protection Agency and regulations and procedures adopted by 
the State Board of Health). If ever required, turbidity measurements may be made by a certified 
laboratory or by water supply personnel utilizing an instrument capable of meeting the 
requirements of the NPDWR.  Chlorine residual measurements may be made by the water 
supplier utilizing an instrument and methods capable of meeting the requirements of the 
NPDWR.” 

6.3 SAMPLING AND ANALYSIS PLAN 

A Sampling and Analysis Plan is included as Appendix L. 

7. SURVEYS AND INSPECTIONS 

7.1 SANITARY SURVEY 

The NDEP will conduct a sanitary survey at least once every five years, as required by the Safe 
Drinking Water Act.  Sanitary surveys may be scheduled more frequently if modifications to the 
public water system are made.  The survey, generally scheduled in advance, covers inspection of 
the public water system from wells to taps, including examination of any changes to the system 
since the last inspection or modification. 

7.2 SANITARY INSPECTIONS 

An inspection will be conducted as part of the Industrial Hygiene health hazards annual 
inventory to determine if the system condition has changed.  Identified health concerns will be 
brought to the attention of the Person in Responsible Charge/Field Engineering. 
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7.3 OPERATIONAL SURVEYS 

Key PWS components will be inspected and documented on a daily basis in accordance with 
OP-PRO-9202 to verify proper system operation. 

7.4 BACKFLOW PREVENTION DEVICE INSPECTIONS 

Backflow prevention devices (BPDs) for the YMP PWS are inspected annually as described in 
Appendix H. 

8. REPORTING AND NOTIFICATION REQUIREMENTS 

8.1 NOTIFICATIONS 

Per NAC 445A.485, “the owner or operator of a public water system who fails to perform 
monitoring as required by 40 CFR 141.21 of the NPDWR shall notify all persons served by the 
system within 45 days of the violation or failure.  All other activities of reporting, public 
information and record keeping must be performed as required by 40 CFR 141.31 through 35 
and by NAC 445A.450 through 445A.492.” In the event of failure to comply with any Primary 
Standard, the supplier of water must report to the state within 48 hours of the failure to comply. 
If results indicate that any specified Secondary Standard contaminant threshold for the system is 
exceeded, “the supplier of water must report to the health authority within 30 days and initiate 
three additional analyses at the same sampling point within 90 days.”  If subsequent analysis 
indicates continued failure to comply, “the supplier of water must notify the health authority and 
give notice to the public (in a form and manner as prescribed by the health authority).”  If a 
routine sample is total coliform-positive, the public water system must collect a set of repeat 
samples within 24 hours of being notified of the positive result.  In the event of a total coliform-
positive sample result for the YMP PWS from the repeat samples, the system will immediately 
be taken out of service, with the EC organization and DOE/ORD Environmental, Safety, and 
Health notified without delay. In such event, samples will be taken from all system discharge 
points due to the limited number of discharge points.  Repeat sampling is addressed in Section 5 
of Appendix L.  The system will be returned to service only after: 

• 	The root cause is determined 

• 	Corrective action is taken 

• 	Authorization from the EC and DOE/ORD (based on any required approvals from the 
NDEP) is provided through the Person in Responsible Charge/Field Engineering. 

If results of analysis (which is not currently planned) indicate that the maximum allowable limit 
for turbidity has been exceeded, the sampling and measurement shall be confirmed by 
re-sampling as soon as practicable and preferably within one hour.  If repeat sampling confirms 
that the allowable limit has been exceeded, the supplier of water shall report to the state within 
48 hours. In the event that water clarity shows signs of significant deterioration, the system will 
be taken out of service until the source of the problem is identified and corrective action is taken.  
If chlorine residual measurements provide indication that the concentration is below 0.2 ppm or 
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above 1.0 ppm, the situation will be immediately investigated.  If the problem is not immediately 
correctable, and the concentration is well out of the target range, the system will be immediately 
taken out of service until the source of the problem is identified and corrective action is taken. 

8.2 REPORTING 

The Person in Responsible Charge/Field Engineering will include basic monthly operating data 
in a monthly environmental compliance report provided to the EC organization.  An annual PWS 
report is prepared and submitted to the NDEP each January for the previous year, summarizing 
activities and issues associated with the PWS. 

9. RECORDS AND DATA 

Preparation and maintenance of records is an essential element of demonstrating regulatory 
compliance.  Per NAC 445A.536, “each supplier of water must maintain accurate and complete 
records of the operation of each treatment plant…”  Records must include: 

• Results of all monitoring (sampling and analysis) 
• Quantity of water produced 
• Hours of operation 
• Rates of flow 
• Dates and description of failures of major equipment 

The records must be maintained for at least two years, unless the NDEP specifies otherwise. 

10. OPERATOR CERTIFICATION 

All PWSs require a certified operator who is knowledgeable in water treatment and distribution 
system operations.  The following staffing designations are in effect for the YMP PWS: 

Person in Responsible Charge - Bryan O. Newman, Water Distribution Operator Grade D-1 
Certificate Number 4505 and Water Treatment Operator Grade T-1 OIT Certificate Number 
4587 

Foreperson - Michael O. Oettinger, Water Distribution Operator Grade D-3 Certificate Number 
4690 and Water Treatment Operator Grade T-1 OIT Certificate Number 4504 

11. SAFETY AND HEALTH 

The principal issue of concern from the safety and health standpoint is exposure to chlorine 
during the solution preparation process. Guidelines for the safe handling of calcium 
hypochlorite are found in the material safety data sheet located in the Site Document Control 
Library. 

12. ENVIRONMENTAL/SITE INTEGRITY PROTECTION 

Handling of calcium hypochlorite tablets and the control of hypochlorite solutions are of utmost 
importance from the environmental and site integrity protection standpoint.  All spills/releases of 
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tablets/powder or solution must be prevented.  Care must be taken to avoid all releases, as even 
extremely small quantities may have a residual effect.  This is important because the chlorine 
isotope is used for site characterization tests, which evaluate water infiltration. 

13. TRAINING 

A certified operator has been designated, meets the requirements delineated in NAC 445A, and 
is trained to this manual and OP-PRO-9202-BSC, Water System Operation. All other persons 
who fill positions identified in this manual will be provided training requisite with their 
functions and responsibilities. 

14. REFERENCES 

14.1 DOCUMENTS CITED 

Bechtel Nevada 1999. Nevada Test Site (NTS) Water Systems Operation and Maintenance 
(O&M) Manual. Las Vegas, Nevada: Bechtel Nevada. 

EPA (U.S. Environmental Protection Agency) Publication SW-846, Test Methods for Evaluating 
Solid Waste Physical/Chemical Methods. 

Greenberg, A., 1999. Standard Methods for the Examination of Water and Wastewater. 
Washington, D.C.:  American Public Health Association. 

14.2 CODES, STANDARDS, AND REGULATIONS 

29 CFR 1910. Labor: Occupation Safety and Health Standards. 

40 CFR 141. Protection of Environment:  National Primary Drinking Water Regulations 

Implementation. 


Safe Drinking Water Act Total Coliform Rule. 


NAC (Nevada Administrative Code) 445A.  Public Water Systems. 


UPC (Uniform Plumbing Code) 91.  American Water Works Uniform Plumbing Code. 


14.3 PROCEDURES 

EV-PRO-5010, Environmental Media Sampling. 

EV-DSK-5010-1001, Sampling of Liquids 

OP-PRO-9202-BSC, Water System Operation 

QA-PRO-1081, Potable Water System Chlorine Residual Measurement 
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APPENDIX A 


YUCCA MOUTAIN PROJECT WATER SYSTEM LOCATION MAP 
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APPENDIX A 

YUCCA MOUTAIN PROJECT WATER SYSTEM LOCATION MAP 


Figure A-1. Water System Location Map 
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Figure A-2.	 Water System Location Map 
Booster Pump Station 
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APPENDIX B 


NEVADA TEST SITE WATER SUPPLY SYSTEM MAPS 


ESF-BSC-PRWS-MECH-0021 REV 00A April 2006 



ESF-BSC-PRWS-MECH-0021 REV 00A April 2006 



APPENDIX B 


NEVADA TEST SITE WATER SUPPLY SYSTEM MAPS 


Figure B-1. NTS Site Wide Water System 
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Figure B-2.	 Existing Water and Sewer Layout 
Overall Site Plan 
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Figure B-3. NTS Water System Location Map 
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Figure B-4.	 Nevada Test Site Water 
Distribution System 
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APPENDIX C 


ESF WATER SYSTEM SCHEMATIC DRAWINGS 
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APPENDIX C 

ESF WATER SYSTEM SCHEMATIC DRAWINGS 


Figure C-1. Potable Water Configuration 
Schematic (Sheet 1 of 5) 
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Figure C-1. Potable Water Configuration 
Schematic (Sheet 2 of 5) 
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Figure C-1. 	 Potable Water Configuration 
Schematic (Sheet 3 of 5) 
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Figure C-1. 	 Potable Water Configuration 
Schematic (Sheet 4 of 5) 

ESF-BSC-PRWS-MECH-0021 REV 00A 	 C-7 April 2006  



INTENTIONALLY LEFT BLANK 


ESF-BSC-PRWS-MECH-0021 REV 00A C-8 April 2006 



Figure C-1. 	 Potable Water Configuration 
Schematic (Sheet 5 of 5) 
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APPENDIX D 


ESF WATER SYSTEM EQUIPMENT GENERAL 

ARRANGEMENT AND DISTRIBUTION PIPING 
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Figure D-1. 	 Exploratory Studies Facility 
Package 1A Raw Water Supply Line 
Plan & Profile (Sheet 1 of 8) 
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Figure D-1. 	 Exploratory Studies Facility 
Package 1A Raw Water Supply Line 
Plan & Profile (Sheet 2 of 8) 
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Figure D-1. 	 Exploratory Studies Facility 
Package 1A Raw Water Supply Line 
Plan & Profile (Sheet 3 of 8) 
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Figure D-1. 	 Exploratory Studies Facility 
Package 1A Raw Water Supply Line 
Plan & Profile (Sheet 4 of 8) 
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Figure D-1. 	 Exploratory Studies Facility 
Package 1A Raw Water Supply Line 
Plan & Profile (Sheet 5 of 8) 
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Figure D-1. 	 Exploratory Studies Facility 
Package 1A Raw Water Supply Line 
Plan & Profile (Sheet 6 of 8) 
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Figure D-1. 	 Exploratory Studies Facility 
Package 1A Raw Water Supply Line 
Plan & Profile (Sheet 7 of 8) 
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Figure D-1. 	 Exploratory Studies Facility 
Package 1A Raw Water Supply Line 
Plan & Profile (Sheet 8 of 8) 
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Figure D-2. Exploratory Studies Facility 
Package 1A Water Storage Tank 
Access Road Waterline Plan & 
Profile (Sheet 1 of 2) 
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Figure D-2. Exploratory Studies Facility 
Package 1A Water Storage Tank 
Access Road Waterline Plan & 
Profile (Sheet 2 of 2) 
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Figure D-3. 	 Exploratory Studies Facility 
Package 1A Booster Pump 
Station Site Plan 
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Figure D-4. 	 Water System Details 
(Sheet 1 of 2) 
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Figure D-4. 	 Water System Details  
(Sheet 2 of 2) 
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APPENDIX I 


ESF POTABLE WATER SYSTEM DRAWINGS 


Figure I-1. Water Supply Profile 
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Figure I-2.	 Potable and Fire Water Storage 
Tank Site Plan 
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Figure I-3. Water Treatment Piping and Pad 
Layout 
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Figure I-4.	 Booster Pump Station Water 
Tanks Plan and Sections 
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Figure I-5.	 Potable and Fire Water Storage 
Tank Plan and Section 
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Figure I-6. Water Storage Tank Details 
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Figure I-7.	 Potable Water Sample Points - 
North Portal Pad 
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APPENDIX J 


GUIDELINES FOR SUPERCHLORINATION PRIOR TO COMMISSIONING 


The YMP PWS consists of two distinct portions that require superchlorination: 

• 	Superchlorinator discharge piping (to the Potable Water Tank) and the Potable Water 
Tank 

• 	The PWS loop and branch lines serving facilities on the ESF North Portal Pad. 

Guidelines for each are presented below.  Supplemental information is located in the Site 
Operations Library. Each step of the process will be documented. 

J.1 Superchlorinator Discharge Piping and Potable Water Tank 

1. 	 Simultaneously fill the Potable Water Tank with water and a requisite amount of 
calcium hypochlorite sufficient to achieve a concentration of 60 ppm (includes a 
margin of concentration about 50 ppm). 

2. 	 With proper valving, fill the piping between the superchlorinator and the Potable 
Water Tank. 

3. 	 Close the tank hatch. 

4. 	 Sample the waters to verify that the residual chlorine concentration is at least 25 ppm 
after 24 hours. 

NOTE: An alternate method of spraying the inside of the tank with superchlorinated water at 
200 ppm may be employed, but is not currently planned nor reflected above. 

J.2 PWS Loop and Branch Lines 

1. 	 If required, adjust the chlorine concentration of the water in the tank to 60 ppm. 

2. 	 Open the main potable water tank supply valve and others, which feed each loop 
segment. 

3. 	 Open all water faucets in facilities connected to the system to ensure that water is 
flowing to those points and also to vent air from the system, thus ensuring a complete 
fill of the system. 

4. 	 Test for chlorine concentration at all system discharge points to ensure a concentration 
of at least 50 ppm.  Once the concentration is verified, close each faucet. 

5. 	 Allow the superchlorinated water to remain in contact with the piping for 24 hours. 

6. 	 Sample the water from each discharge point to verify that the residual chlorine 
concentration is at least 25 ppm. 
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7. 	 Upon obtaining satisfactory results, drain the system.  This is performed by opening 
the bleedcock, adjacent to the small office trailer complex, and discharging the water 
into a tanker truck.  The bulk of the water from the system will be drained from this 
bleedcock.  Water will also have to be removed from some faucets.  Extreme care 
must be exercised to avoid any spillage.  Note that since 50,000 gallons of 
superchlorinated water are generated to treat the Potable Water Tank and subsequently 
(in part) to treat the piping loop on the pad, a total of 50,000 gallons will require 
disposal. The volume of the piping loop is just under 10,000 gallons.  Either the entire 
50,000 gallons will be drained through the ESF piping loop, or the supply valve at the 
Potable Water Tank will be closed and the remaining 40,000 gallons of water in the 
tank will be removed from the tank by conventional pumping means (using sanitized 
equipment).  The later may be preferable. 

8. 	Used superchlorinated water will be disposed of at the C-Well Spreading Basin in 
accordance with environmental regulatory and determination of importance evaluation 
requirements. 

9. 	 After the lines have been thoroughly flushed, the chlorinator system will be started, 
thereby starting the process of filling the Potable Water Tank.  Once the system is 
sufficiently calibrated to achieve the desired level of chlorination (0.2 to 1.0 ppm, with 
0.5 the optimum level), the piping system will be filled. 

10. The water will be sampled at each discharge point to verify that the desired level of 
chlorination is achieved. Any water discharged from the system, which is above 1.0 
ppm must be disposed of per item 8. 

11. Once the desired results are achieved, samples will be taken at multiple locations and 
will be analyzed for a full suite of constituents as described in Appendix G. 

12. The system will be locked out (restrooms locked, etc.) until satisfactory results are 
achieved based on laboratory analysis. 

NOTE: 	 The above steps are guidelines, which represent a planned approach and is not 
reflective of detailed steps, which must be performed to achieve the desired results. 
A test execution traveler package will be developed to specify detailed steps and to 
facilitate documenting successful completion of each. 
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APPENDIX L 

PUBLIC WATER SYSTEM SAMPLING AND ANALYSIS PLAN 
(last revised 2/27/06) 

L.1. INTRODUCTION 

The National Primary Drinking Water Regulations in 40 CFR 141 require that each public water 
system perform sampling and analysis in accordance with a written sampling plan that is subject 
to State approval. 

This appendix sets forth a plan for conduct of potable water system sampling and analysis, to 
ensure that the water meets all applicable regulatory requirements on an ongoing basis. 

L.2. WATER SOURCE 

The ESF water supply system (including the PWS) is supplies with water from wells J-12 and 
J-13 located in Area 25, approximately four miles from the ESF.  The YMP water distribution 
system commences at a sample port inside the well J-13 pump house that draws water from 
either well J-12 or J-13, depending on which well is being pumped. 

L.3. REQUIREMENTS 

Sampling and analysis requirements for the ESF PWS are rationalized in Section 6 of this 
Manual. 

A variety of water sampling and analysis is required per U.S. EPA regulations promulgated by 
and under the authority of the Nevada Division of Environmental Protection, Bureau of Safe 
Drinking Water (NDEP) as the regulatory for public water systems.  Monitoring is required for 
parameters such as: 

• Total coliform 
• Residual chlorine (including temperature and pH) 
• Total trihalomethanes and haloacetic acides 
• Organics, inorganics, and radionuclides (gross alpha and gross beta) 

For a complete listing of required water sampling, see EV-DSK-5010-1001, Sampling of Liquids. 

L.4. RESPONSIBILITIES 

L.4.1 ENVIRONMENTAL COMPLIANCE ORGANIZATION 

Sampling required to evaluate compliance with primary and secondary drinking water standards 
is by BSC's Environmental Compliance (EC) organization.  The EC organization also prepares 
regulatory reports on laboratory analyses. 
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L.4.2 OQA QC 

Chlorine residual, turbidity (if required), and related temperature/pH analysis is performed by 
OQA QC. Any anomalous conditions will be reported immediately to Site Operations and the 
Person-in-Responsible Charge for the public water system. 

L.5. IMPLEMENTING PROCEDURES 

This section address sample collection, frequency, and performance of sampling, including 
repeat sampling. 

L.5.1 SAMPLE COLLECTION 

L.5.1.1 Sampling Locations 

All samples must be taken from representative points of the system for results to be valid. 
Figure E-7 of this Manual depicts potable water sample points on the ESF pad. 

Chlorine residual samples will be taken from the sample locations around the ESF pad, on a 
rotating basis, but at the same locations and approximately at the same time as quarterly coliform 
sampling. 

Bacteriological samples (for total coliform) will be taken at a point that is representative of the 
conditions within the distribution system.  These samples will be taken from locations around the 
ESF pad, on a rotating basis. 

Sampling to assess compliance with primary and secondary standards will be taken either at the 
J-13 pump house sample port, the pre- and post-treatment arsenic sample ports on Exile Hill, or 
at locations around the ESF, depending on the parameter to be sampled and analyzed. 

L.5.1.2 Sampling Frequency 

Sampling frequency will be in accordance with the intervals indicated in EV-DSK-5010-1001, 
Sampling for Liquids. 

L.5.1.3 Performance of Sampling 

Sampling by the EC organization will be performed in accordance with EV-PRO-5010, 
Environmental Media Sampling and EV-DSK-5010-1001, Sampling of Liquids. 

Water quality samples will be collected in approved containers provided by a State-certified 
laboratory that will analyze all water samples in accordance with applicable federal and NDEP. 

Daily chlorine residual measurements will be performed and documented by OQA OC in 
accordance with QA-PRO-1081, Potable Water System Chlorine Residual Measurement. 
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L.5.1.4 Repeat Sampling 

When total coliform results are positive, repeat sampling will be performed within 24 hours of 
notification of the original sample results.  A total of four repeat samples with one sample being 
at the same location as the positive sample will be taken.  Two of the other four samples must be 
within five service connections upstream and five service connections downstream from the 
positive result.  If the repeat samples are positive, the Emergency Plan in Section 5.5 of this 
Manual will be immediately implemented.  A total of five water samples will be collected from 
the potable water system following the month of the positive coliform result. 

If sampling parameters result in an analysis that exceeds the maximum contaminant level for that 
parameter, BSC's Environmental Compliance organization will immediately notify: 

 Site Operations 

 PWS Responsible-Person-in-Charge 

 DOE ORD Environmental Safety and Health Department 

 NDEP, Bureau of Safe Drinking Water 

BSC will coordinate with the NDEP and follow their direction for necessary repeat sampling and 
reporting for the specific parameter. 

L.6. REPORTING AND RECORD-KEEPING 

Public water system sampling and analysis reporting and record-keeping shall be recorded and 
maintained as specified by the NDEP and according to EV-PRO-5010, Environmental Media 
Sampling. 
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APPENDIX M 

BACKFLOW PREVENTION CONTROL PLAN 
(last revised 2/23/06) 

M.1 PURPOSE AND NEED 

Plumbing cross-connections, which are defined as actual or potential connections between a 
potable and non-potable water supply, may constitute a public health hazard.  Failure of 
cross-connections could result in contamination of a public drinking water supply.  Control of 
cross-connections through the use of BPDs is an essential part of any public water system. 

The purpose of this backflow prevention control plan is to describe the BPDs utilized in 
conjunction 

The need for a backflow prevention control plan is either explicitly or implicitly required in 
federal and state environmental laws or regulations.  As such, this backflow prevention control 
plan serves to meet requirements of the Safe Drinking Water Act Total Coliform Rule; 
Occupational Safety and Health Administration regulation 29 CFR 1910.141; State of Nevada 
regulations NAC 445A.67185(3) and NAC 445A.67245; Uniform Plumbing Code; 
recommended practices for backflow prevention; and best management practices. 

M.2 YMP BACKFLOW PREVENTION PROGRAM 

The YMP has nine BPDs associated with public water system permit NY-0867-12NCNT.  Two 
are located at well J-13, one is located at the Exile Hill valve vault, and the remaining six are 
located at various buildings on the ESF north portal pad.  Table M-1 provides the location, serial 
number, hazard ranking, manufacturer, model number, and size of the YMP BPDs.  Each of the 
nine BPDs are assigned a low (or non-health) hazard ranking.  This ranking applies to BPDs 
involving a substance that is generally not a health hazard, but would constitute a nuisance or 
aesthetic objections if introduced into the public water supply.  A low hazard ranking is also 
characteristic of the probability that backflow will occur. 

M.3 BACKFLOW PREVENTION PROGRAM RESPONSIBILITIES 

YMP Site Operations is responsible for the inspection, maintenance and repair of the BPDs for 
the YMP public water system (for additional information, see section M.4).  In the event that the 
integrity of the PWS is compromised by (a) contamination of any kind, (b), a leak or break in the 
pipeline(s) or fire/construction and potable water tanks, or (c) a system malfunction at Wells 
J-12, J-13 or the booster pump station, the emergency operating responses in Section 5.5 of this 
Manual will be followed. 
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Table M-1. YMP Backflow Prevention Devices 

Hazard 

Location Serial 
Ranking 
L = Low Model 

(Building Number) Number H = High Manufacturer Number Size REMARKS 
J-13 Pump House 169840 L Watts 709 4" Passed in November 2005. 

J-13 Valve Vault 178168 L Watts 909 4" Passed in May 2005.  Will 
retest by May 2006. 

Exile Hill 
Valve Vault 9408288 L Hersey 2 8" Passed in November 2005. 

Switchgear Building 
(5010) 111750 L Watts 007M1-QT 1" Passed in November 2005. 

Change House 
(5008) 129459 L Watts 709 3" Passed in November 2005. 

Craft Management 
Trailer 
(7010) 

111550 L Watts 007M1-QT 1" Passed in November 2005. 

Construction 
Management and 
Operations (CMO) 
Office Trailer 
(7009) 

09526 L Watts 007M2-QT 1¼" Passed in November 2005. 

DOE Office Trailer 
(7011) 111651 L Watts 007M1-QT 1" Passed in November 2005. 

Field Operations 
Center (FOC)/ 
Ranch Control 
(7013) 

187001 L Watts 007M1-QT 1” Passed in November 2005. 

M.4 ANNUAL INSPECTION PROGRAM 

M.4.1 Testing Procedure 

The BPD inspection program consists of identification, inspection, preventative maintenance, 
and correction action. Each BPD for the YMP public drinking water system has been identified 
(see section M.2) and entered into a computerized maintenance management system (Maximo) at 
the site. A schedule for annual inspections of the BPDs is input into Maximo; a BSC work 
instruction is automatically initiated based on the schedule for BPD inspection that has been 
input into Maximo.  Subsequently, when the BPD needs to be inspected, a BSC work instruction 
to perform the inspection is automatically issued. 

Any necessary corrective maintenance on the BPD as a result of the inspection is conducted 
through issuance of a corrective maintenance work instruction.  The corrective maintenance 
work instruction then provides historical data on a particular BPD that can be tracked through 
Maximo over a period of time. 

Only State of Nevada-certified backflow prevention assembly testers will be used to conduct 
BPD inspections. The YMP has one State of Nevada-certified employees, Mike Oettinger, to 
perform the required annual BPD inspections.  A copy of the American Water Works 
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Association Backflow Prevention Assembly General Tester certificate for YMP’s inspector is 
found in Figure M-1. 

The YMP certified backflow prevention tester performs the field testing of the assemblies for the 
prevention of backflow in accordance with the recommended practices for backflow prevention 
and best management practices.  For testing of the reduced pressure principle assemblies, double 
check valve assemblies, and pressure vacuum breakers, the tester uses a differential pressure 
gauge that has a differential range of at least zero to 15 pounds per square inch (psi) and 
graduations of not more than 0.2 psi.  The tester ensures that the testing equipment has all the 
necessary hoses and fittings, and that it is calibrated to the manufacturers’ specifications not less 
than annually. 

H.4.2 Testing Documentation 

All inspections are documented on a BPD inspection form (see Figure M-2).  This form 
identifies the BPD location, serial number, manufacturer, model number, size, and provides the 
results of the inspection.  The date and time of the inspection are noted, as well as the inspector’s 
name and certified tester number.  Upon completion of the annual BPD inspection, the inspection 
forms are provided to the Nevada Division of Environmental Protection, Bureau of Safe 
Drinking Water. 
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Figure M-1. American Water Works Association Backflow Prevention Assembly General Tester Certificate 

ESF-B
SC

-PR
W

S-M
EC

H
-0021 R

EV
 00A

 
M

-4 
A

pril 2006 



Figure M-2. Backflow Prevention Device Inspection Form 
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