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INTRODUCTION 

Client: 

Washington Department of Corrections 
(DOC) 

Facility: 

Monroe Correctional Complex (MCC) 

 

Monroe 
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FACILITY HISTORY 

Monroe Correctional 
Complex is made up 
of five separate 
detention facilities 

MSU 
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WASHINGTON STATE REFORMATORY 

•The Washington State      
Reformatory Unit (WSRU) 

•Constructed in 1910 

•Currently Medium Security 

Washington State Reformatory 
Administration Building, 1924 

Washington State 
Reformatory, ca. 1960 
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SPECIAL OFFENDERS UNIT 

•Special Offenders Unit (SOU) 

•Constructed in 1981 

•Operating capacity of 114 beds 

•Housing Special Needs Offenders 
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TWIN RIVERS UNIT 

•Twin Rivers Unit (TRU) 

•Constructed in 1994 

•Maximum Security 

•500 bed capacity 

•Housing Sex Offenders 
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MINIMUM SECURITY UNIT 

Minimum Security Unit (MSU) 

Constructed in 1997 

400 Bed Capacity  
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INTENSIVE MANAGEMENT UNIT 

• Intensive Management Unit (IMU) 

• Constructed in 2007 

• 100 Bed Capacity 

• Houses hard to manage inmates 
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PROJECT BACKGROUND 

• The Washington State Department of Corrections (DOC) had been 
having problems with regular water line breaks 
 

• Majority of breaks happening along asbestos cement (AC) lines. 
Portions of which are located in utility tunnels or have restrict 
access 
 

• Leading to severe service interruptions  
 

• Minimal records exist on the water system at the facility 
 

• MSA was hired in 2009 to develop the facilities first comprehensive 
water plan and a Capital Improvements Plan 
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DATA COLLECTION 

•Facility Record Drawings 

•Existing System mapping 

•Employee Interviews 

•Field Work 

•Potholing 

•Develop System mapping 

•Review with Facility Employee’s 
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SYSTEM RECORD DRAWINGS 

WSR 
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SYSTEM RECORD DRAWINGS 

Facility as-built drawings for WSR 

Utility corridor 
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EXISTING SYSTEM MAPPING 
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FIELD WORK 

Attempting to match existing 
facility mapping with the real 
world system 
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POTHOLING 
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WATER SYSTEM OVERVIEW 

Monroe 
298 Zone 

Monroe 
330 Zone 

• In the City’s 330 Zone 
along with Monroe High 
School 
 

•Supplied from City of 
Monroe 298 Zone by 2 
pump stations 
 

• 330 Zone pressures 
established by 0.75 MG 
Tank 

Monroe 
High 

School 
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DEVELOPING MODEL 

•Combined existing hydraulic 
models for City and MCC, 
different formats 
 

•Updated model to reflect 
extensive field work 
 

•Conducted facility visits to 
determine supply and storage 
facility settings 
 

•Reviewed historical water bills 
and population sizes to 
determine demands per inmate 
 

•Worked with City to determine 
fire flow requirements for each 
structure 
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CALIBRATING THE MODEL 
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CAPITAL IMPROVEMENT PLAN 

Planning & Design Considerations: 

• System redundancy 

• System shut down 

• Impacts to daily operations of 
facility 

• Security impacts to work 
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SYSTEM DEFICIENCIES 

Numerous fire hydrants 
without  foot valves or 
not working 

Aging and highly corroded valves  



 
Murray, Smith & Associates, Inc. 
 

21 

PROJECT SELECTION 
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PROJECT DESIGN CONSIDERATION 

•System redundancy 

•Facility access 

•Minimize system down time 

•Improved hydrant spacing  and 
location 

•Ease of bidding 
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PROJECT BIDDING 

•Contract 10-304H was broken into 
2 bid sections to account for 
diffidence in security levels 

•Mandatory pre-bid walk through to 
ensure that interested contractors 
are aware of the working conditions 

•All pre bid walk though attendee’s 
must pass a background check 
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CONSTRUCTION 

2 Construction Contracts Completed in 2010 

Project 10-304H 
Contractor: Taylor Excavating 
Approx. 2500 LF of pipe installed 
500 LF of pipe installed in secured area 
 

Project 10-304I 
Contractor: Builders Supply 
Approx. 700 LF of pipe installed 
2 Fire hydrants installed in secured 
area   
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SECURITY 

•Background checks 

•Tool Inventory and security ID badges 

•Work hours / Inmate count 

•Work interruptions 

•Cell phone and camera use 

•Dress code 

•Contraband 

•Chain gang access 
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WORKING AROUND THE PERIMETER 

•Fairly typical construction procedures 

•Morning inventory and check in 

•Afternoon inventory and check out 
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WORKING AROUND THE WALLS AND FENCES 
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UNFORESEEN CONDITIONS 
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EXPLORATORY WORK 

Potholing around the WSR perimeter 
wall to avoid any conflicts with 
electrical and communication lines 
required by the corrections officers 
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NIGHT WORK 

In an effort to minimize shut 
down times, both contractors 
performed system connections 
on the same night 
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NIGHT WORK 



 
Murray, Smith & Associates, Inc. 
 

32 

BURIED VALVES 
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WORKING INSIDE THE WALLS 
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WORKING INSIDE THE WALLS 
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WORKING IN THE UTILITY CORRIDOR 
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WORKING IN THE UTILITY CORRIDOR 
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UTILITY CORRIDOR 
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LOOPING THE SYSTEM 
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QUESTIONS 
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THANK YOU 



TRIPAC 

TRIPAC  
SPECIALIZING IN WATER, WASTE 

WATER AND CONSTRUCTION 
INDUSTRIES 



TRIPAC 

Waterworks Fasteners 



TRIPAC 

THIS IS A SCREW 



TRIPAC 

THROUGH BOLT & CAPSCREW 



Bolt Terms 



TRIPAC 

A Bolt is a Spring! 



TRIPAC 

Thread Loading 

Thread Load Sum
1 34% 34%
2 23% 55%
3 16% 71%
4 11% 82%
5 9% 91%
6 7% 98%



TRIPAC 

Grade 2 
 

• ASTM 307A – Finished                                                                                           
–  Mild Steel 
–  Minimum Tensile 60k 
–  No Max Tensile 

 
 
 

• ASTM 307B - Heavy 
– AWWA General                               

Specification 
– 1/8 larger across the flats  
– Requires 1 wrench size 

larger 
– 100ksi Max Tensile 



TRIPAC 

Grade 5 

• SAE J429 - Finished 
• Structural Grade Bolt  
• Min tensile 105 k 
• ASTM A325 - Heavy 

– Buildings 
– Less Threads  
– Longer Shank 

_Min Tensile 105 K 



TRIPAC 

A325 SHORT THREADS / GR 5 LONG THREADS 



TRIPAC 

Grade 8 / A354 BD 

 
• Automotive 
• Off Road / 

Suspension 
• Large Diameter 

Connections 
• 72” & Above 
• Min tensile 150 k 



TRIPAC 

• GRADE B-7 
• Min Tensile 125k 
• .02 Molyboednium 
• Common in the Oil Industry 
• 8-pitch threads above 1” diameter 



TRIPAC 

Break-away Bolts 

• Wet or Dry? 
• LADWP 100% Silicon 

Filled 
• Proper orientation 
• 6 hole - 5/8” 
• 8 hole - 3/4” 
• Bolt up or down? 



TRIPAC 

Red Brass (silicon bronze) 
• For meters - no galvanic corrosion 
• Soft 
• Fully Threaded 
• Alternate is SS w/ blue nut 



TRIPAC 

T-304 Stainless Steel 

 
• ASTM F593 / F594 – 

Finished Hex 
– T-304 
– No Molybdenum 

 
 

• ASTM A193 / A194 – 
Heavy Hex 
– B8 –  Heavy hex 

version of 304 
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T-316 Stainless Steel 
 

• ASTM F593 / F594 – 
Finished Hex 
– T-316 
– More MD & NI - 

Higher yield 
 

• ASTM A193 / A194 – 
Heavy Hex 
– B8M –  Heavy hex 

version of 316 

 



TRIPAC 
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Stainless Benefits / Issues 

 
• Galling - 

Anti-seize  

• Anti-seize 
not required 
with Blue 
nut 

 
• “Burning” 

• Stretching – 
re-torque 

• Corrosion 
Protection 
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Stainless and Blue Nut 

• No Anti-Seize 
• Higher Tension Without Over Stressing 

The Bolt 
• Rarely a Need for Re-tightening 



TRIPAC 
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Torque & Lubrication 

• Cad             25% 
• Zinc             15% 
• Oiled           15% 
• Xylan           50-70% 
• Common Practice is Oiled 
• Who provides Torque Values 
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T-Head Bolts 

• Available in low alloy, Corten & 
Stainless Steel 
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Coatings 

• Cadmium 
• Zinc 
• Hot-dip Galvanized 
• TRIPAC 2000 
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Salt Spray 

1000 Hours 



TRIPAC 

 



TRIPAC 

Galvanic Scale 
• ANODIC / LESS NOBLE / CORRODED END 

– Zinc                                             

– Aluminum 

– Galvanized Steel 

– Cadmium 

– Mild Steel, Wrought Iron 

– Cast Iron 

– Lead 

– Brass, Bronze 

– Copper 

– Stainless T-304 F593 C or D 

– Stainless T-316 F593 G or H 
– CATHODIC / MORE NOBLE / PROTECTED END 



TRIPAC 

Corrosion Costs 
• U.S. Federal Highway Admin - Mandated by 

Congress 
– in conjunction with NACE 

• Direct Annual Cost $276 B 
– Utilities $47.9 B 
– Drinking Water & Sewer - $36 B 



TRIPAC 

TWO YEAR STUDY BY NACE FOR THE US 
GOVERNMENT: 36 BILLION DOLLARS ANNUAL 
CORROSION COSTS 

• UNFORTUNATELY, THERE IS A LACK OF 
COMPLETE AND UP TO DATE INFORMATION 
ON ALL WATER SYSTEMS, WITH LIMITED 
COMMUNICATION AMONG WATER 
UTILITIES, AND THUS, LIMITED 
AWARENESS AND IMPLEMENTATION OF 
AVAILABLE CORROSION CONTROL 
TECHNOLOGIES 



 



TRIPAC 

ANSI/NSF-61 



TRIPAC 

ANSI/NSF-61 
• NSF-61 - The AMERICAN NATIONAL STANDARD FOR HEALTH 

EFFECT OF ALL DRINKING WATER SYSTEM COMPONENTS 
 
• IT ESTABLISHES THE REQUIREMENTS FOR CHEMICAL 

CONTAMINANTS AND IMPURITIES THAT ARE INDIRECTLY 
IMPARTED TO DRINKING WATER FROM PRODUCTS, COMPONENTS 
AND MATERIALS USED IN DRINKING WATER SYSTEMS 

 
• COMPLIANCE WITH ANSI/NSF-61 IS REQUIRED FOR ALL DRINKING 

WATER PIPE AND FITTINGS IN ALL U.S. MODEL PLUMBING CODES 
AND IS A REQUIREMENT IN THE 2007 CALIFORNIA PLUMBING 
CODE. 

 

• FULL COMPLIANCE REQUIRED BY 2012 ? 



TRIPAC 

ANSI/NSF-61 GASKETS 

• CURRENTLY TO THE BEST OF OUR KNOWLEDGE THERE 
ARE ONLY 4 FLANGE GASKET MATERIALS AVAILABLE 
WITH THE NSF-61 APPROVAL  

 

• EPDM STYLE #98206 MANUFACTURED BY GARLOCK 
 

• GYLON STYLE #3505 MANUFACTURED BY GARLOCK 
 

• STRESS SAVER XP MANUFACTURED BY GARLOCK 
 

• FLANGE TYTE MANUFACTURED BY US PIPE 



TRIPAC 

EPDM STYLE #98206 
• MANUFACTURED BY GARLOCK 
• EPDM WITH SULFUR CURE 
• 85 DUROMETER 
• MAX TEMP = 275 ̊ F 
• MAX PRESSURE = 150 PSI 
• SHEET MATERIAL IS 48” WIDE 
• GASKETS LARGER THAN 36” WILL BE DOVETAILED & 

GLUED 
• CURRENTLY SPECIFIED IN SAN FRANCISCO 



TRIPAC 

GYLON # 3505 

• MANUFACTURED BY GARLOCK 
 

• PTFE WITH GLASS MICROSPHERES 
 

• MAX OPERATING TEMP = 500 ̊ F 
 

• OPERATING PRESSURE = 800 PSI 
 

• CAN BE BONDED TO PRODUCE 1-PC LARGE 
DIAMETER GASKETS  



TRIPAC 

STRESS SAVER XP 

• MANUFACTURED BY GARLOCK 
• PROPRIETARY BLENDS OF 

FLUOROELASTOMERS (70 DURO) 
• MAX TEMP = 400 ̊ F 
• MAX PRESSURE = 250 PSI 
• MOLDED RUBBER GASKET WITH MOLDED 

RINGS FOR BETTER SEAL 



TRIPAC 

FLANGE TYTE 

• MANUFACTURED BY US PIPE 
• AVAILABLE IN SBR, NBR, NEOPRENE AND EPDM 
• MOLDED GASKET WITH MOLDED RINGS FOR A BETTER 

SEAL 
• MAX TEMP = 150 – 212 ̊ F  
• WATER WORKING PRESSURE: 
        4” – 24”    = 350 PSI 
        30” – 48”  = 250 PSI 
        54” – 64”  = 150 PSI 
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ANSI/NSF-61 DIELECTRIC GASKET 

• ONLY TWO APPROVED DIELECTRIC GASKETS 
 

• BOTH ARE G10 MATERIAL WITH EPDM SEALING 
ELEMENTS 

 

• MANUFACTURERS: 
      PSI – PIPELINE SEAL & INSULATOR 
      APS – ADVANCED PRODUCTS & SYSTEMS 



TRIPAC 

Questions 



         February 19, 2007 
Rev. 02 

Bolts and Nuts for Flanged Connections 
        Bolts and nuts shall be as indicated below (select the appropriate specification and finish): 
        Specification: (select one) 
307 A 
        Bolts and nuts shall be carbon steel with a minimum 60,000 PSI tensile strength conforming to ASTM A307, 

Grade A. Bolts shall be standard ANSI B1.1, Class 2A coarse threads. Nuts shall conform to ASTM A563 and 
be standard ANSI B1.1, Class 2A coarse threads. All bolt heads and nuts shall be hexagonal. Identification on 
the head of the bolt shall be A 307 A.   

307 B 
        Bolts and nuts shall be carbon steel with a minimum 60,000 PSI tensile strength conforming to ASTM A307, 

Grade B. Bolts shall be standard ANSI B1.1, Class 2A coarse threads. Nuts shall conform to ASTM A563 and 
be standard ANSI B1.1, Class 2A coarse threads. All bolt heads and nuts shall be heavy hexagonal for 
greater bearing area. Identification on the head of the bolt shall be A 307 B. 

Grade 5 Carbon Steel Bolts 
       Bolts shall be carbon steel with a minimum 105,000 PSI tensile strength conforming to SAE J429. Bolts shall 

be standard ANSI B1.1, Class 2A coarse threads. Nuts shall conform to ASTM A563 and be standard ANSI 
B1.1, Class 2A coarse threads. All bolt heads and nuts shall be hexagonal. Identification on the head of the 
bolt shall be three slash marks. 

T-316 Stainless Steel (Finished Pattern) 
       Bolts and nuts shall be stainless steel conforming to ASTM F593 for bolts and ASTM F594 for nuts. Bolts 

shall be threaded to conform to ANSI B 18.2.1, page C-1 for finished hex bolts. Nuts shall conform to ANSI B 
18.2.2, page D-1. Nuts shall be finished with TRIPAC 2000 coating system to minimize galling and ensure 
proper torque. Anti-seize compound shall not be utilized with the blue nuts. All bolt heads and nuts shall be 
hexagonal. Identification on the head of the bolt shall be T-316, 316, F593G or F593H. 



B8M T-316 Stainless Steel (Heavy Pattern) 
      Bolts and nuts shall be stainless steel conforming to ASTM A193 Grade B8M for bolts 

and ASTM A194 Grade 8M for nuts. Bolts shall be threaded to conform to ANSI B 
1.1, Class 2A coarse threads. Nuts shall conform to ASTM A194. Nuts shall be 
finished with TRIPAC 2000 coating system to minimize galling and ensure proper 
torque. Anti-seize compound shall not be utilized with the blue nuts. All bolt heads 
and nuts shall be heavy hexagonal. Identification on the head of the bolt shall be 
B8M. 

      Finish: (select one) 
      Bolts and nuts shall be plain finish. 
      Bolts and nuts shall be Zinc plated to reduce the effects of corrosion. 
      Bolts and nuts shall be provided with a hot dipped or mechanically galvanized finish 

to reduce the effects of corrosion. “Overtapped” nuts and holes may be required 
when hot dipped bolts are specified. 

      Bolts and nuts shall be finished with the TRIPAC 2000 coating system to significantly 
reduce the effects of corrosion. A multi-step process shall be utilized to chemically 
clean, abrasive blast and prime with zinc/nickel phosphate primer prior to application 
of the Xylan fluoropolymer. Wear resistance (K-Factor) shall be in the range of 6 to 8 
(excellent) and minimal effects should be seen after a 3000 hour Salt Spray test 
conforming to ASTM B-117.   

Mechanical Joint T-Head Bolts 
A242 Steel Bolts 
      Bolts shall be ASTM A242 weathering steel with minimum yield strength of 45,000 

PSI.  All T-Bolts & nuts shall be threaded in accordance with ANSI/ASME B1.1, Class 
2A fit, with coarse-thread series.  Heavy hex nuts shall be used.  Bolt heads shall be 
in accordance with the dimensions of ANSI/AWWA C111 / A21.11-95.  



Hydrant Break-Off Bolts 
307A Break-Off Bolts 
      Bolts and nuts shall be carbon steel with a minimum 60,000 PSI tensile 

strength conforming to ASTM A307, Grade A. Bolts shall be standard ANSI 
B1.1, Class 2A coarse threads. Nuts shall conform to ASTM A563 and be 
standard ANSI B1.1, Class 2A coarse threads. All bolt heads and nuts shall 
be hexagonal. Identification on the head of the bolt shall be A 307 A.  5/8” 
diameter break-off bolts shall have an 11/32” hole drilled in the shank 2 3/8” 
deep. ¾”diameter break-off bolts shall have a 13/32” hole drilled in the 
shank 2 3/8” deep. The bored out holes shall be 100% filled with silicon to 
prevent moisture from corroding the bolt internally. 

Meter Bolts 
Silicon Bronze Bolts  
      Bolts and nuts shall be silicon bronze conforming to ASTM F 468. Material 

shall meet UNS Alloy number C65100, Alloy 651, low silicon bronze B. Bolts 
shall be standard ANSI B1.1, Class 2A coarse threads. All bolt heads and 
nuts shall be hexagonal. Washers shall be of the same material as the bolts 
and nuts. Identification on the head of the bolt shall be 651, SB or 
unmarked. 
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History of Denso Tape 

 Petrolatum Wax Tape was originally 
developed by Denso in London, England in 
1929 for the long-term corrosion protection of 
steel pipe. 

  
 Truly surface tolerant feature allowed for 

easy, quick protection of buried gas lines in 
London that were rapidly corroding from 
stray electric current. 

 
 

  



How Denso Petrolatum 
Tapes Work 

 Densyl Tape effectively seals out water 
and oxygen, therefore stopping 
corrosion.  At a minimum, it will reduce 
oxygen content significantly, thus 
greatly reducing the corrosion rate. 
 



Features of Densyl Tape 
 Can be applied to marginally prepared surfaces 
 Conforms to irregular shapes and profiles 
 Can be applied to cold, wet surfaces 
 Meets AWWA C-217 Standard 
 Contains no solvents 
 Environmentally friendly 
 UV stable 
 Encapsulation of lead paint 
 Over 80 years of proven history 



Tools required for petrolatum tape 
application and surface preparation. 



Denso Paste (petrolatum tape primer) 

 Is a priming paste used to displace 
surface moisture, penetrates existing 
rust, fills small irregularities in surfaces, 
pacifies the surface and aids in 
adhesion for surfaces to be wrapped 
with Densyl Tape. 



Thin Layer of 
Denso Paste 
applied to surface. 



Denso Profiling Mastic 
(petrolatum molding mastic) 

 Petrolatum molding mastic is a filler for 
areas to be Densyl taped wrapped by 
easing contours and filling voids on pipe 
joints, flanges, bolts and irregular 
shapes, provides a smooth profile. It is 
a cold applied self-supporting 
petrolatum molding compound 



Denso Profiling 
Mastic used for 
irregular profiles. 



Denso Profiling and 
Densyl Tape applied 
to flange pair. 

El Paso Corporation 
 



U.S. Navy 
Splash Zone Test 

Pipe sample wrapped 
with Densyl Tape in May 
1977. 

Cutting open and 
inspecting in 
December 1986. 



Pipe sample inspected and solvent cleaned 
and proved to be in excellent condition after 
10 years in the splash zone. 

U.S. Navy 
Splash Zone Test 



Hydraulic fittings protected with Densyl Tape 
on US Coast Guard vessel. 



Over 200 vaults 
protected with the 
Denso Petrolatum 
System. 

Denver International Airport 



Protection of over 200 
vaults with petrolatum 
tape system. 

Denver International Airport 



Densyl Tape applied 
to above-ground river 
crossing. 

Dow Pipeline 



Wind line/ground interface 
protection with Densyl Tape.  

Phillips Pipeline 



Denso Paste, Densyl 
Tape and Butyl 20 Tape 
application.  

Shell Pipeline - St. James, LA 



Denso Paste, Densyl 
Tape and Butyl 20 Tape 
application.  

Shell Pipeline - St. James, LA 



Denso ColorTape -  
Applied on an over ditch pipeline crossing.   



Denso Petrolatum Tape System  
Applied to ductile iron pipe and flanges.  



Underdeck 
piping that 
has been in 
service for 
over 18 
years. 

U.S. Navy 
San Diego, CA 



Denso Petrolatum Tape System 
Applied to underdeck piping.  



Densyl Tape applied to cooling 
tower piping, valves, flanges, etc.  



Cooling tower structural steel beams 
protected with Denso Hi-Tack Tape. 

Before 

After 



Cooling tower structural steel beams 
protected with Denso Hi-Tack Tape. 



Structural steel beams and columns protected 
with Densyl & Denso Hi-Tack Tape. 

US Department of Energy (DOE) 
Strategic Oil Reserves 



Densyl Tape & Denso Hi-Tack Tape in 
service since 1999. 

US Department of Energy (DOE) 
Strategic Oil Reserves 



Remove roll 
from 
hermetically 
sealed foil 
pouch. 

Denso Glass Outerwrap 

Place roll  
in water for 
20 to 30 
seconds. 

Spirally wrap with a 
50% + overlap. 



Densyl Tape and 
Glass Outerwrap on 
soil to air interface. 

CenterPoint Energy - Houston, TX 



Wind line area protected 
with Densyl Tape and 
Glass Outerwrap. 

TEPPCO Pipeline 



Densyl Tape being applied underwater.   



Over 2,000 16” and 
18” dia. steel piles 
protected with 
SeaShield Series 
100.  In service 
since 1991. 

LaGuardia Airport 



U.S. Navy - Nuclear Sub Facility 

SeaShield Series 100 with 5052 
aluminum marine grade strapping.   
In service since 1998. 



U.S. Coast Guard 
Ketchikan, AK 

Steel piles protected 
with SeaShield  
Series 100. In service 
since 1996. 



Installed Series 100 in 2007 on 
bracing and piles – inspection on 
piles below water found to be in 
excellent condition after 11 years. 

U.S. Coast Guard 
Ketchikan, AK 



Exxon - Pecan Island, LA 

SeaShield Series 100  
in service since 1989. 



Samsung Floating Storage Facility – S. Korea 

SeaShield Series 100 w/  
Aluminum Outercover 



TEPPCO 
Texas City, TX 

SeaShield Series 100  
in service since 1990. 

Before After 



TEPPCO- Texas City, TX 

Inspection of pile after 10 years of 
service… no further corrosion. 



BP Cherry Point - Blaine, WA 

SeaShield Series 2000 HD  
 



BP Cherry Point - Blaine, WA 

SeaShield Series 2000 HD  
 

Before After 



BP Cherry Point - Blaine, WA 

SeaShield Series 2000 HD  
 

Installing Jacket Ratcheting tight with air tool 



BP Cherry Point - Blaine, WA 

SeaShield Series 2000 HD  
 



SeaShield Series 2000 HD -  
applied to octagonal concrete piles. 

US Navy Ford Island Bridge - Hawaii 



SeaShield Series 2000 HD -   
marine petrolatum tape & jacket being applied. 

US Navy Ford Island Bridge - Hawaii 



Thank You 
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DO’S 
WHEN WRITING A TRACER 

WIRE SPECIFICATION 
• WIRE SIZE OR GAGE 
• JACKET COLOR 
• JACKET/COATING 
• WIRE TYPES-COPPER,COPPER 

CLAD STEEL, STAINLESS 
• PROPER CONNECTIONS 
• PLACEMENT OF WIRE IN 

REGARDS TO PIPE 
• TERMINATION METHOD FOR 

WIRE, TEST STATIONS 
 



DO’S CONTUNED 
 

• ANODE TO ENHANCE SIGNAL 
• SPECIFICATION FOR OPEN DITCH 
• DIRECT BURY 
• PIPE BURSTING 
• DIRECTIONAL BORING  
• ***INSPECTION AND TESTING 

UPON COMPLETION OF NEW 
SYSTEM 
 



DON’TS 
 

• WRITE A SPECIFICATION THAT IS 
TOO BROAD 

• THHN IS NOT MADE FOR DIRECT 
BURY 



Copperhead® Product Description 

• Copperhead® Copper-Clad Steel (CCS) wire 
has a steel core with a copper covering.  The 
two metals are metallurgically bonded with 
heat and pressure.  CCS offers the strength of 
steel with the conductivity of copper for 
tracer wire applications. 

HIGH DENSITY 
POLYETHYLENE 

(HDPE) STEEL CORE 

COPPER CLADDING 



Copperhead Advantages over Solid 
Copper 

 

• More durable, longer lasting 
performance 

• Twice the breaking strength of solid 
copper 

• Reduced material cost 
• More stable, longer term pricing 
• Reduced threat of theft due to lack of 

after-market value 
• Lighter weight, resulting in reduced 

shipping and handling costs 
• Fewer breaks during installation, fewer 

breaks over time   



Several things we need to consider 
when deciding on what Tracer 
Wire to use . 
 
Color 

 
 Impact Strength 

 
 

 Corrosion Resistance 
 
 

 Conductivity & Grounding 
(Anodes) 
 

 Wire Gauge/AWG 





Impact Testing 

• The Copperhead® Impact Tester was 
designed to simulate a shovel impact per the 
ASTM D5420 standard.  As noted in the chart 
below, Copperhead® Reinforced Tracer Wire 
has twice the impact strength of strength of 
solid copper wire. 

• There are several things to keep in mind 
when using the impact tester:   

• The tester was originally designed to provide 
enough impact force to dramatically sever # 
12 solid copper wire while leaving 
Copperhead wire intact (approx 60 in-lbs).   



Corrosion 



Grounding of your Tracer Wire 
System is important! Copperhead 
offers drive-in anodes to 
complete your system… 





Directional Drilling 





Copperhead® SoloShot™ Directional Drill 
Wire  

• In the past, directional drill operators 
installing plastic pipe were required to pull 
back multiple strands of copper or costly 
stainless steel for locating wire.  
Copperhead Industries SoloShot™ Extra 
High Strength  tracer wire was developed 
specifically to address this problem.  
Copperhead’s EHS wire is about ½ the cost 
and has virtually the same tensile strength 
as Stainless  

DIRECTIONAL DRILL WIRE COMPARISON 

AWG Break Load 
(lbs) 

Spool Weight 
per 1000 ft                                            

(lbs) 

Insulation 
Thickness 

(mil) 

#12 solid 
copper 180 29.4 30 

#10 solid 
copper 285 40.5 30 

#12 stainless 
steel 1,200 40.0 45 

Copperhead 
#12 
SoloShot™ 

1,150 26.5 45 



Pipe Bursting  





Not Good Practice 





No need to remove jacket! 

Connector 
Enclosed 
with 
Moisture 
Displacement 
Silicone 



Tracer Wire 



Tracer wire 



Tracer  
Wire 



 
Features  

• Color Coded Cast Iron Lids 
– Conforms to APWA Uniform Color Code 
– Instant identification of utility your are tracing 

 
 
 
 
 
 
 
 
 
 
 

• Encapsulated Magnet 
– Amplifies signal 
– Quickly locate box even if buried 

 

Green= Sewer & Drain Lines 



Insulated Direct Connection 
Never remove lid! Lug is connected to 
isolated brass tracer wire lug 
underground.  Sound corrosion resistant 
connection underground for long lasting 
traceability.  Hook up transmitter and 
away you go! 
 
 
 
 
 
 

 
 
 
 
Tamper Resistant Pentagon Nut 



 

 

Open Cut Applications 

Copperhead High Strength Tracer Wire Part# (1430B HS-*) 

*=Spool Size- 500’, 1000’, 2500’ 
 

 

Tracer wire shall be a #14 AWG HS-CCS high-strength copper 
clad steel conductor (HS-CCS), insulated with a 30 mil, high-
density, high molecular weight polyethylene (HDPE) 
insulation, and rated for direct burial use at 30 volts. HS-CCS 
conductor must be a 21% conductivity for locatability 
purposes, Break load 250# minimum. HDPE insulation shall be 
RoHS compliant and utilize virgin grade material. Insulation 
color shall meet the APWA color code standard for 
identification of buried utilities. Tracer wire shall be 
Copperhead™ HS-CCS HDPE 30 MIL or Pre-Approved equal and 
made in the USA. 













St Paul Minnesota 
residential location of 

natural gas line 
directionally drilled 
through 50 year old 

Sewer Lateral   









        
Thank You! 
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 Introduction 

Tulalip Water Pipeline Project 
 

• 7.6 miles long 
• 36-inch and 48-inch-diameter welded steel pipe 
• Crosses underneath Railroad Yard and River Delta  
• Five trenchless (HDD) crossings: 

o Segment 2 – BNSF RR Yard – 2,040 feet 
o Segment 3 – Snohomish River – 2,000 feet 
o Segment 5S – Union & Steamboat Sloughs – 3,680 feet 
o Segment 5N – Ebey Slough – 2,760 feet 
o Segment 7 – Quil Ceda Creek – 1,200 feet 
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Overview – Tulalip Water Pipeline Project 

• 12,000 feet of 36-inch Steel HDD installation 
• 20,600 feet of 48-inch Steel open Cut installation 
• 7,500 feet of 30-inch DI open cut installation 
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Current Status 

Tulalip Water Pipeline Project 
 

• Segment 1 – Design expected to begin this year 
• Segment 2 – Design expected to begin this year 
• Segment 3 – Under Construction 
• Segment 4 – Final design/bidding expected this year 
• Segment 5 – Under Construction 
• Segment 6 – Complete 
• Segment 7 – Complete 
• Segment 8 – Complete 

S1 – 6,000 feet of 48” OC 
S2 – 2,040 ft of 36” HDD 
 5,700 ft of 48” OC 
S4 – 4,600 ft of 48” OC 



 Seattle 

 City of Everett  

 Tulalip Indian Reservation 

Project Location 
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Project Partners -- Everett 

City of Everett, Washington 
 

• 25 miles north of Seattle 
• Population 104,000 
• Large Regional Water Purveyor 
• Owns and Operates  

o Two Surface Water Reservoirs 
o Water Treatment Plant 

• Regional Water Supply System can deliver 200+ MGD 
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Project Partners – Tulalip Tribes 

Tulalip Indian Reservation 
 

• 32 miles north of Seattle 
• Growing population of 4,000 members 
• 3,000 members reside within Reservation boundaries 
• 7,600 non-members reside within Reservation boundaries 
• Capacity of groundwater aquifer is limited 
• Demand for Everett Water (through Marysville) will soon 

exceed Supply Allocation 
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Project Partners – Joint Board 

Tulalip-Everett Joint Water Pipeline Board 
 

• Design Water Transmission Pipeline known as Tulalip 
Water Pipeline 

• Serve long-term needs of the Reservation 
• Serve Everett’s Smith Island (small portion) 
• Ensure permanent 36 MGD water supply 
• Meet Reservation demands for next 50 to 100 years 
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PRE-DESIGN / DESIGN 



Project Background 



Pre-design Project Purpose 

• Long-term Water supply: 
– 36 mgd to Tulalip Reservation  
– 2 mgd to Smith Island 

• Determine how best to deliver: 
– From Everett’s Regional System 
– Consistent with Agreement 

between Everett / Tribes 

• Pre-Design Report & Dwgs 
• Develop Implementation Plan 



Pipeline Hydraulics 
Source - Everett’s T L No. 3 (TL No. 2 as reliable backup) 

 



Pipeline Hydraulics & Sizing 
(Gravity Option) 



Pipeline Route Analysis – Evaluated 
Numerous Alternatives 



Pipeline Route Analysis – Evaluated 
Numerous Alternatives 



Pipeline Route Analysis – Evaluated 
Numerous Alternatives 



Pipeline Route Analysis – Evaluated 
Numerous Alternatives 



Final Pipeline Route and HDD Crossings 



Pipeline Route - ROW / Easements 



Pipeline Facilities and Design Criteria 



Geotechnical Considerations 

• Geotechnical conditions generally suitable 
• Soft soil conditions and high groundwater anticipated 
• Welded steel pipe will help mitigate the potential for 

damage from seismic events 



Environmental and Cultural Resources 

• Environmental impacts are minimized: 
– No permanent filling of any wetlands or in-water work 
– Not likely to adversely affect listed species or their critical 

habitat 
•  Cultural resources: 

– Much of Route - High Potential for encountering cultural 
resources 

– No cultural artifacts encountered to date 



Permits and Approvals 

• Local, Tribal, State, and Federal Regulatory Agencies 
• 12 key permits or approvals acquired during pre-design 
• Other construction-specific permits obtained 

– WSDOT and BNSF 

• Compliance with the NEPA and SEPA 
– Work on Reservation and potential Federal funding 
– Environmental Assessment   (Finding of No Significant Impact) 

 



Pre-design Project Cost Opinion 



Project Implementation Plan 

• Preferred Delivery: Design-Bid-Build 
• Base Case Schedule: 

• Design, ROW and easement acquisition 
completed by end of 2010 

• Additional year to secure funding (2011) 
• Construction in 2012 and 2013 

• Project is on or ahead of schedule 
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CONSTRUCTION 



Current Construction 
Segments 3, 5 (North and South) and 7 

• Bid as a Single Contract – Primarily HDD 
– 4 HDD Crossings 

• Approximately 10,000 feet of 36-inch HDD 
• Only approximately 500 ft of Open Cut in contract 

• Tulalip Tribe – lead contracting agency 
– Parametrix lead CM with MWH Americas as a Sub 

• Staheli Trenchless Consultants subconsultant 
• GeoEngineers subconsultant 
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Contractor / Subcontractors 

Prime:  Don Kelly Construction, Bozeman, MT 
HDD:   Southeast Directional Drilling, Casa Grande, 

AZ 
Pipe: Northwest Pipe Company, Portland, OR 
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Steel Pipe Fabrication – Portland, OR 
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Steel Pipe Fabrication – Portland, OR 



Fusion Bonded Epoxy (FBE) Coatings 
Shop 

31 



FBE Coatings – Shop – QA/QC 
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FBE Coatings – Field – Interior Joints 



34 

FBE Coatings – Field – Exterior Joints 
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FBE Coatings – Field – QA/QC 
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Settlement Monitoring 

• Inclinometers 
• Extensometers (Sondex) 
• Piezometers (Vibrating Wire) 
• 30 to 50 feet deep 
• Required by WSDOT 
• Surface Settlement Points 
 (Washers / PK Nails) 

Interstate 5 
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Welding 

AWS D1.1 
Structural Welding Code 
CWI full time on-site 
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SEGMENT 5 NORTH 



HDD Construction 



Segment 5 North Crossing 

• 2,760 feet in length 
• Traverses beneath Ebey Slough 
• Beneath a south-bound off-ramp of Interstate 5 
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Segment 5 North Plan View 
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Segment 5N  
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Geotechnical on 5-North 
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American Augers DD-625 
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Segment 5N Site Layout 
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Conductor Casing 
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Conductor Installation 
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Segment 5 North –  
Drilling 
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• From 10-3/8 to 36-inch in Single Pass 
• Back Ream from Exit to Entry 

 

Reaming 



Tripped  
Out 

48-inch  
Barrel  
Reamer 
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Pullback 
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390 ft from complete  
(13 drill pipe)…. 

• Pulling at 210,000 pounds 
• Drill Rig Blows Seal on Motor 
• Rebuild on Seal Motor 
• Down approx 3 hours 
• Pull 550,000 pounds 
• Pipe is NOT MOVING!!! 
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Hammer Assist 

TT Technologies 
Pneumatic Hammer 

Hammer Saves the Day in  
3 minutes of Ramming – Started Moving 

Pull Forces drop back to same 
pull forces prior to getting stuck – 215,000 lbs 
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SEGMENT 5 SOUTH 



Segment 5 South 

58 

• Union Slough and Steamboat Slough – 3,680 feet 
• Low Bid = $7.8M 
• Vertical and horizontal curves (3,600 foot radius) 
• Crosses underneath State Route 529 
• Pilot bore and borehole reaming:  October 2011 
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Segment 5 South – Plan View 



Marsh Deposits 

Steamboat 
Slough 

Union 
Slough 

Estuarine  
Deposits 

Alluvial/Deltaic 
Deposits 

Alluvial  
Deposits 

Alluvial/Deltaic 
Deposits 

5 South – 3,860 feet 
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Pilot Bore  
No Conductor Casing 
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Used Wash-over Casing to Contain Mud 
Near Entry 
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Marsh Deposits 

Steamboat 
Slough 

Union 
Slough 

Estuarine  
Deposits 

Alluvial/Deltaic 
Deposits 

Alluvial  
Deposits 

Alluvial/Deltaic 
Deposits 
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Edge of  
Union Slough 
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Reaming 

Going Out 

And Back In 
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Pipe Pullback 
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Segment 5 – Misc Construction 
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Segment 5 – Pullback Lift 
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Segment 5 – Pipe Laydown 



71 

Segment 5 – Pipe Laydown 

Temporary roadway to 
keep businesses open 
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SEGMENT 7 



Segment 7 – Quil Ceda Creek Crossing 
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• Quil Ceda Creek Crossing – 1,200 feet 
• Low Bid = $2.0M 



Segment 7 
Plan View 
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Segment 7 – Quil Ceda Creek – 1,200 feet 

Estuarine 
Marsh  

Deposits 

Recessional 
Outwash Estuarine 

Advanced 
Outwash 
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Protected Site 
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Estuarine 
Marsh  

Deposits 

Recessional 
Outwash Estuarine 

Advanced 
Outwash 
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Oh, But Wait Until the Reaming 

80 



81 



Soft Marshy Soils  

• Insufficient strength to contain the pressurized mud 
• Bore should have been significantly deeper 
• This would have lengthened the bore 
• No space was available 
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SEGMENT 3 



Segment 3 

• Snohomish River Crossing – 2,000 feet 
• Low Bid = $4.3M 
• Pilot Bore in 2.5 Days 
• Reaming 400-500 feet per day 
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Segment 3 Layout 
Looking North 
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Deep Piles 



Segment 3 Layout 
Looking South 

86 

Temporary 
Access 
Road 



Segment 3 Pullback 
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Segment 3 Layout 
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Segment 3 Casing / 
Carrier Pipe 

Future 
Segment 4 



Segment 3 – Casing Installation 
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Segment 3 – Work around BNSF Railroad 
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Segment 3 – Pullback Lift 
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LESSONS LEARNED 



Lessons 

• In Marsh Deposits 
– Be Conservative in Design 

• Then go Deeper! 

• If Hydrofracture is a large concern, preclude a  
single ream – require incremental size increases  

• Pipe laydown length – add extra 400 ft +/- 
• Shoring/dewatering/geotechnical – specialized legal 

review 
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