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The Project

LIFT STATION RENEWAL/REPLACEMENT 
PROJECT

CONSOLIDATION OF NORTH POST OAK LANE (FN 546), 
STALBE WOOD (FN 127), AND BUCKINGHAM (FN 028) LIFT 

STATIONS

WBS NO. R-000267-109A-4



The “N. Post Oak” Project

• Bid Date:  May 21, 2015

• Estimate:  $12,700,000

• Duration: 495 Calendar Days

Why is this a Clean Water project?

• Scope:  “Work of the Contract is for the consolidation of  
the  service  areas  of  the  North Post Oak Lane, Stable 
Wood, and Buckingham Lift Stations by  construction of 
gravity sanitary sewers and demolition of the North Post 
Oak Lane, Stable Wood, and Buckingham Lift Stations, …”



Clean Water in Design

• Buckingham LS
• Stablewood LS
• N. Post Oak LS
• Woodway LS



Clean Water in Design

Buckingham LS



Clean Water in Design

Stablewood Lift Station



Clean Water in Design

North Post Oak LS



Clean Water in Design

Buffalo Bayou
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Clean Water in Design

North Post Oak; 35ft deep



Clean Water in Design

Memorial Drive; 28ft deep



Clean Water in Design

Sandringham Drive; 26ft deep



Clean Water in Design

Phase I ESA; 5/7/13 Phase II ESA; 7/23/14



Clean Water in Design

• Phase I Findings
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• Phase I Findings



Clean Water in Design

• Phase I Recommendations



Clean Water in Design

• Phase II Findings



Clean Water in Design

• Addressing the Issues
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• Addressing the Issues



Clean Water in Design

• Addressing the Issues



Similar Clean Water Work

Knox, Randolph & Grenshaw (2014)



Similar Clean Water Work

Amy Ridge & Hiram Clark (2013)



Similar Clean Water Work

Industriplex Area WWF Upgrades (2009)



Similar Clean Water Work

Kingspoint and Torrington Lift Stations (2008)



Clean Water in Construction

• Bid Date:  May 21, 2015

• Estimate:  $12,700,000

• Duration: 495 Calendar Days

• Low Bid:  $14,594,955.72

• Pre-Con Meeting: February 16, 2016

• NTP:  March 14, 2016



Clean Water in Construction

• Pre-Con Meeting: February 16, 2016



Clean Water in Construction

• Pre-Con Meeting: February 16, 2016



Clean Water in Construction

• Pre-Con Meeting: February 16, 2016



Clean Water in Construction

• Work Layout
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Unknown Clean Water Challenge

• August 1, 2016
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• August 1, 2016



Unknown Clean Water Challenge
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Unknown Clean Water Challenge



Identified Clean Water Challenge



Identified Clean Water Challenge



Addressing Clean Water Challenge

• Aug 1 – 1st encounter; Shaft 23

• Aug 2 – 2nd encounter; Shaft 24

• Aug 3 – Identification by Operator

• Aug 5 – Plan of Action development starts

• Aug 9 – Preliminary Investigation Complete

• Aug 10-15 – Equipment recovery & cleaning



Addressing Clean Water Challenge

• Aug 15-Oct 18
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• Aug 9 – Preliminary Investigation Complete

• Aug 10-15 – Equipment recovery & cleaning

• Oct 18-28; Develop and Submit Environmental Sampling 
and Monitoring Plan
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Addressing Clean Water Challenge

• Aug 1 – 1st encounter; Shaft 23

• Aug 2 – 2nd encounter; Shaft 24

• Aug 3 – Identification by Operator

• Aug 5 – Plan of Action development starts

• Aug 9 – Preliminary Investigation Complete

• Aug 10-15 – Equipment recovery & cleaning

• Oct 18-28; Develop and Submit Environmental Sampling 
and Monitoring Plan

• Nov 1-15 – Install monitoring wells and discharge piping

• Dec 16 – Receive COH Sanitary Discharge Permit



Addressing Clean Water Challenge



Addressing Clean Water Challenge
Activity/Sample Type Sample Method Sample ID Date Results

Gauging N/A N/A 1/3/2017 No samples are taken during gauging.

Discharge Stream Sample 624 Pit 26D 1/5/2017 Does not exceed total discharge limit.

Gauging N/A N/A 1/9/2017 No samples are taken during gauging.

MW-S16 1/9/2017 PCL exceedance for Dichloroethene

MW-S20 Clean

MW-S22 PCL exceedance for Dichloroethene, Tetrachloroethylene, Trichloroethylene, and Vinyl Chloride 

MW-S23 PCL exceedance for Dichloroethene, Tetrachloroethylene, and Trichloroethylene

MW-S25 PCL exceedance for Dichloroethene, Tetrachloroethylene, Trichloroethylene, and Vinyl Chloride 

MW-S26 1/9/2017 PCL exceedance for Dichloroethene, Tetrachloroethylene, and Vinyl Chloride

MW-S27 PCL exceedance for Dichloroethene

MW-S38 Clean

MW-S39 Clean

MW-73 1/9/2017 PCL exceedance for Dichloroethene

MW-82 PCL exceedance for Dichloroethene, Tetrachloroethylene, Trichloroethylene, and Vinyl Chloride 

MW-84 PCL exceedance for Tetrachloroethylene

MW-85R 1/9/2017 Clean

MW-86 Clean

MW-87 PCL exceedance for Dichloroethene

MW-118 1/9/2017 PCL exceedance for Dichloroethene

MW-119 1/10/2017 Clean

MW-121 1/9/2017 Clean

MW-124 1/10/2017 PCL exceedance for Tetrachloroethylene and Trichloroethylene

Tunnel Spoil Sample 8260 Pit 25/26T 1/16/2017 Clean

Discharge Stream Sample 624 Pit 25D 1/19/2017 Does not exceed total discharge limit.

Gauging N/A N/A 1/23/2017 No samples are taken during gauging.

Pit 18_013117 Clean

Pit 20_013117 Clean

Tunnel Spoil Sample 8260 Pit 27/28T 1/31/2017 Clean

MW-S16 PCL exceedance for Dichloroethene

MW-S20 Clean

MW-S22 PCL exceedance for Dichloroethene, Tetrachloroethylene, Trichloroethylene, and Vinyl Chloride 

MW-S23 PCL exceedance for Dichloroethene, Tetrachloroethylene, and Trichloroethylene

MW-S25 PCL exceedance for Dichloroethene, Tetrachloroethylene, and Trichloroethylene

MW-S26 PCL exceedance for Dichloroethene and Tetrachloroethylene

MW-S27 PCL exceedance for Dichloroethene, Xylenes, and Vinyl Chloride

MW-82 PCL exceedance for Dichloroethene, Tetrachloroethylene, Trichloroethylene, and Vinyl Chloride 

MW-121 Clean

Gauging N/A N/A 2/6/2017 No samples are taken during gauging.

Discharge Stream Sample 624 Pit 25/26D_021017 2/10/2017 Does not exceed total discharge limit.

Discharge Stream Sample 624 Pit 25/26D_021617 2/16/2017 Does not exceed total discharge limit.

Pit 18_021617
PCL exceedance for Dichloroethylene, Tetrachloroethylene, and Trichloroethylene; Not representative 

of GW due to high turbidity and suspended solids content

Pit 19_021617 Clean

Tunnel Spoil Sample 8260 Pit 25/26T 2/17/2017 Clean

Gauging N/A N/A 2/24/2017 No samples are taken during gauging.

Discharge Stream Sample 624 Pit 25D_030717 3/7/2017 Does not exceed total discharge limit.

MW-82 PCL exceedance for Dichloroethene, Tetrachloroethylene, Trichloroethylene, and Vinyl Chloride 

MW-121 Clean

MW-S16 PCL exceedance for Dichloroethene

MW-S20 Clean

MW-S22 PCL exceedance for Dichloroethene, Tetrachloroethylene, Trichloroethylene, and Vinyl Chloride

MW-S23 PCL exceedance for Dichloroethene, Tetrachloroethylene, and Trichloroethylene

MW-S25 PCL exceedance for Dichloroethene, Tetrachloroethylene, Trichloroethylene, and Vinyl Chloride

MW-S27 PCL exceedance for Dichloroethene and Vinyl Chloride

Gauging N/A N/A 3/8/2017 No samples are taken during gauging.

Discharge Stream Sample 624 Pit 24D_031517 3/15/2017 Does not exceed total discharge limit.

Gauging N/A N/A 3/20/2017 No samples are taken during gauging.

8260 3/8/2017Monitor Well Sampling

2/16/2017

Monitor Well Sampling 8260

1/10/2017

1/10/2017

1/10/2017

1/10/2017

2/6/2017

1/31/2017

Monitor Well Sampling 8260

Shaft GW Sample 8260

Shaft GW Sample 8260



Cost of Unknown Clean Water 
Challenge

• Original Proposal $2,167,015.62

• Revised Cost-Plus Proposal $1,041,684.85

• Reimbursements of Cost (to date)
• WCD 1 – Plan $30,000.00

• WCD 2 – Sampling & Monitoring $200,000.00

• WCD 3 – Sampling & Monitoring $220,000.00

• WCD 5 – Sampling & Monitoring $180,013.74

• Change Order 2 $605,689.70

• Total Impact $1,235,703.44



CLOSING THOUGHTS

• The lift station consolidation model is an effective strategy 
to remove sanitary overflow sources

• Deep sewers resulting from eliminating lift stations are 
unlikely to be susceptible to leaks and infiltration from root 
intrusions and improper service connections

• Direct-jack trenchless installations eliminate leaks from 
differential settlement and poor haunch support

• Although the source of the plume is identified in ESA I, the 
plume’s distance from the work site left it outside the 
range for elevating to the ESA II study



The Memorial/Post Oak 
Project

David Ellett, CCM, Vice President
7600 S. Santa Fe, Building A-1 East

Houston, TX 77061
713-921-2929

info@brhgarver.com
davidellett@brhgarver.com
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