
Owner: Southgate Sanitation District 
Owner Rep: Burns & McDonnell Engineering
Prime Contractor: Garney Construction
Design Engineer:  Dewberry Engineering
Consulting Engineer: Shannon & Wilson
Trenchless Slip-Line Contractor: Global Underground Corp
HDPE Provider: ISCO Industries
HDPE Manufacturer: WL Plastics

Colsman Tunnel Project 
Location: Centennial Colorado



➢ Length: 7,632 Lineal Feet (LF)
➢ Hand Dug 1976-1978 thru Hard Claystone
➢ Tunnel Height and Width Inconsistent 
➢ Tunnel Floor Slope ~ 0.36% 
➢ Maximum Cover Depth 95 feet
➢ Wire Mesh/Shotcrete/Coal Tar Epoxy Lining

Colsman Tunnel 
Non-Interruptible Wastewater Flow 



Avg Weekday Flows = 5,000 gpm
Peak Weekday Flows = 7,700 gpm



Defects 
Verified 

by 
Floating 
Camera Multi-Sensor Robotic Inspection 

Float Camera = Hi-Tech



Slip-Line Method Selected 
HDD Rig to Pull 7,632 LF of 48” SDR 13.5 IPS 
weighing over 1,680,000 pounds thru Tunnel 



Material Data Set

HDPE Pipe Drill Stem Pipe

❖Length = 50 ft

❖OD = 48” SDR 13.5 IPS 

❖Wall = 3.56” ID = 40.46” 

❖Butt Fusion ASTM F-3183

❖Wt = 218 lbs/ft on avg.

❖Total Wt = 1,680,842 lbs

❖Length Avg = 31.6 ft

❖OD = 6-5/8” 

❖Tool Joint OD = 8-1/2”

❖Make-up Torque = 58,840 ft/lbs

❖Wt = 38 lbs/ft on average

❖Total Wt = 297,312 lbs (7824LF)



Good Questions NEED Great Answers:

❖How do you get 7,700 Feet of Drill Stem 
thru a Tunnel without Damage to Either?

❖What are the expected Pull-Back Forces?
❖What Type of Pull-Head is Needed?
❖What Size Drill Rig is Needed?
❖What Anchorage is Required to keep the 

Drill Rig from pulling itself into the Tunnel?
❖Identify Weakest Link and Strengthen!



Global Underground used our American Auger 
DD-440T with a 

DD-1100RS On-Standby



Calculated Max Pull Force 
= 660,227 lbs

Match
Anchor Pad Design
& Drill Rig Capacity



East Portal Drill Rig Set-Up











Buoy w/Beacon Buzzer tied to 8000 LF of 1/4” Rope      
Set Adrift and Captured ~ 2 Hours Later

“Buoy Watch”



Encapsulate Shackles in PIGS

& Spool-Out Down Stream



Drill Stem Bridge Cross-Section







Safe Pull Force Analysis 

3 - HDPE Components



Design/Build Reinforced Pull-Head Assembly 
Pull Force Gained = 163,730 lbs.







Now to 

Connect 

Pull-Head to 

Drill Stem 

and Ease it 

into the 

Tunnel, 

Very 

Carefully!











Pre-Test: 

Samples 

from 12, 

3, 6 & 9 

o’clock 

positions

Planed

Flat to 

¼” Thick

Sample Bent at 

90-degree angle

Post-Test: Visual 

Inspection of 

Combined Fusion 
Bead Zone





Due to Pipe Spiral/Rotation into 
Tunnel TEE is Fused at Max Angle







Job Well Done!







In Memoriam: Steve McCandless 
The project team would like to 
recognize Steve McCandless of Garney 
Construction, who passed away shortly 
after completion of the tunnel lining. 
His colleagues saw Steve as an 
incredible person in every way and an 

inspiration to many.

? Questions ?
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