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SUMMARY OF PERMANENT PUMP SYSTEM INSTALLATION 

The original TDCS Phase 4 Construction drawings includes the Final Build Out of the 

TDCS and was expected to begin after the six month performance-monitoring and evaluation 

period following the completion of the piezometers and drain wells installation.  However, with 

the failure of the temporary pump only three weeks after the demobilization of the TDCS 

construction contractor, the temporary pumping system was deemed unreliable and it was 

therefore decided that the permanent pumps and some other key components that were originally 

included in Phase 4 would need to be installed before the end of Phase 3 performance 

monitoring.  In addition, other items related to improvements to the TDCS were implemented.   

The Phase 4 items and activities included: two vertical turbine pumps; variable frequency 

drive controllers; sump level transmitters; Ethernet (fiber optic) communication link from the 

TDCS to the Hudson Falls WTP; pump base frame; sump cover support frame and deck; access 

ladder; pump discharge hoses and pipe header support bracket; HF-303 piping to TDCS tunnel 

gutter; TDCS piping from shaft to utility tunnel; electrical shed and; reconfiguration of drain 

piping from spoils structure.  The installation of new piping required the coordinated removal of 

the temporary pre-treatment system weir (frac) tanks and a new connection to the TDCS 

discharge (process water) pipe in the utility tunnel beneath John Street.    

RE-DESIGN AND PROCUREMENT  

The re-design of the permanent pump system and support deck and framing as well as 

plans for permanent piping and removal of the temporary piping and pre-treatment system began 

in early June 2009.  The TDCS average weekly flow was about 70 gallons per minute one week 

after opening the drain wells and this value was used for determining the discharge capacity of 

the permanent pumps for the TDCS Lift Station.  The pump support structure design was 

changed from cast-in-place concrete to all steel construction and included a steel frame and deck 

to cover the open top of the elevator sump, for safety reasons.  The pumps were selected and 

ordered on July 16, 2009 with a 12 week delivery (October 8, 2009).  The long lead time was 

attributed to the special motor required for the corrosive environment in the TDCS bell-out and 

sump.  The control cabinet was ordered on August 26, 2009 with a delivery date of September 

15, 2009.  The structural steel for the sump deck was ordered on September 8, 2009.  A safety 

improvement to the TDCS shaft cover was made, including adding a galvanized steel hand rail 



with toe plate around the hatch opening (9 ft x12 ft).  The hand rail was ordered on September 

18, 2009 and installed on October 13, 2009.  Additionally, a weather-protected structure 

(electrical shed) was required for the electrical panel and control cabinet for the new pumps.  The 

electrical shed was located immediately adjacent to the TDCS shaft collar and housed the new pump 

control equipment, as well as the existing electrical, instrumentation and control equipment including 

electrical power feeds, transformer, panels, shunt trip switch, emergency backup pump controller, auto‐

dialer and TDCS piezometer data acquisition system data logger. 

VERTICAL TURBINE PUMPS RE-DESIGN   

The permanent pumps in the original design of the TDCS lift station included a duplex 

pump system consisting of two vertical turbine pumps each designed for a discharge of 250 

gallons per minute and total dynamic head of 300 feet.  These pumps were selected prior to 

construction based on the estimated TDCS flow rate of 110 gpm with a large safety factor. This 

is over-designed for the actual TDCS total flow of 70 gallons per minute that existed at the end 

of Phase 3 Construction and therefore, a re-design and re-sizing of the pumps was required.  The 

selected pump capacity was 125 gallons per minute with a total dynamic head of 300 feet.  Other 

changes in the pump design included a motor for corrosive duty with a chemical resistant coating 

due to the constant groundwater seepage through the shotcrete lining in the TDCS shaft.   The 

pump was required to have a stainless steel shaft, impeller, bowl coupling and mechanical seal.  

The power feed from the electrical panel at the top of the shaft was included as a more reliable 

configuration than the temporary electrical panel at the bottom of the shaft which has proven to 

be problematic due to the constant presence of water and high humidity.   

PUMP SUPPORT AND SUMP DECK 

The cover over the sump at the bottom of the shaft was left by the general contractor and 

included a temporary arrangement of steel plates, crane mat timbers, and plywood decking.    In 

order to install the new vertical turbine pumps, the sump deck and pump support frame needed to 

be installed.  The original design for the pump support was a composite galvanized steel and 

concrete deck slab supported by steel beams.  The placing of concrete in the bell-out for the 

pump support slab would be time consuming and difficult to complete and still achieve a high 

degree of quality control.  Therefore, the pump support was re-designed to consist of all steel 

instead of a composite deck.  For safety, reasons the entire top opening of the sump needed to be 



covered.  The original design of the sump deck was steel beams supporting steel grating with 

checker (diamond) plate welded to the top.  The original design included no provision for a deck 

over the Elevator Sump.  The design concept for the sump deck was also used for the top of the 

Elevator Sump.  Additionally, an access door with handrail and ladder to the bottom of the sump 

was included in the re-design of the sump deck.  The final pump support and sump deck were 

all-steel construction and hot dipped galvanized after shop welding. 

VERTICAL TURBINE PUMPS INSTALLATION 

The new vertical turbine pumps were delivered on October 12, 2009, and the pump 

control cabinet was delivered on October 27, 2009.  The installation of the vertical turbine 

pumps included the control cabinet, power cables and control signal wiring from the controller to 

the pumps, the pump base frame, the pump, and the drive motor.  The installation process began 

on October 29, 2009, and was interrupted on November 3, 2009, when the final assembly of the 

pumps could not be completed due to improper mechanical seal components.  The proper 

components were delivered and the final assembly completed on November 18, 2009.  The 

permanent vertical turbine pumps were commissioned and placed in service on November 19, 

2009. 

PUMP DISCHARGE LINES 

The temporary pump discharge lines from the temporary pumps (left by the general 

contractor) consisted of two 4-inch diameter hoses from the pumps in the sump to a separate 4-

inch check valve connected to a 4-inch steel pipe welded to a 6-inch steel pipe header.  The 

backup pump on the bell-out invert had a 6-inch diameter discharge hose connected to a 6-inch 

check valve and 90 degree elbow into the bottom of the 6-inch steel pipe header.  The header 

pipe is connected to the 6-inch steel Victaulic pipe that is fastened to the wall of the bell-out and 

shaft and continues through a 90 degree elbow and through the shaft collar concrete and 

underground to the pre-treatment system weir tanks.  During the installation of the vertical 

turbine pumps, new chemical resistant hoses consisting of polyethylene tubes inside Ethylene 

Propylene Dimonomer [EPDM] covers were installed from the vertical turbine pumps to the 

header.  The hose from the ABS pump is 6-inch diameter EPDM hose.  The EPDM hose is 

inspected during each entry to the TDCS.  



DECOMMISSIONING OF TEMPORARY PRE-TREATMENT SYSTEM 

A temporary pre-treatment system was installed prior to the start of the TDCS 

construction.  The system was in place during the construction and was needed to remove 

sediment from the construction water before final processing in the on-Site WTP. The temporary 

pre-treatment system included the piping from the TDCS Shaft and the Spoils Structure to the 

two 18,000 gallon weir (frac) tanks, piping from the tanks to the TDCS process water piping, 

two booster pumps in the utility tunnel beneath Allen Street, and an overflow pipe from the 

North Tank to the South Basin.  After construction, the TDCS discharge water was mostly free 

of sediment and the pre-treatment system was no longer needed.   Refer to Figures 3-1 and 3-2 

for TDCS Site Plan  features as of May 2009 following the demobilization of the TDCS 

Contractor.  The pre-treatment system removal work was sequenced to facilitate both the 

removal of the temporary pre-treatment system and the installation of the permanent piping so as 

to minimize the downtime of the TDCS pump outage required to make the final connections.  

The pre-treatment system was taken out of service on October 19, 2009 when the permanent 

piping system was connected to the TDCS discharge pipe at the top of the TDCS shaft.  Refer to 

Figure 3-3, TDCS Site Plan for the pre-treatment system removal information. 

WEIR TANK REMOVAL   

The South Tank was located over the alignment of the permanent TDCS process water 

piping and therefore was removed first on July 17, 2009, to allow for the permanent pipe 

installation.  The North Tank remained in operation until permanent piping was completed and in 

service on October 19, 2009.  The following procedure was used to decommission both tanks 

before the tanks were demobilized from the Site.   Prior to removal, all piping connections to the 

tank were removed and piping was either placed in contaminated storage area on site or properly 

disposed off site.  The tank was emptied using a vacuum truck, to remove water and sediment.   

The water was decanted into the North Basin and the sediment was dumped into a roll-off and 

stabilized with cement prior to proper disposal off site.  Once the tank was empty, it was moved 

to the North Basin decontamination pad where it was decontaminated and wipe samples 

collected.    The Tanks were cleaned until acceptable wipe tests were achieved (i.e. a total PCB 

concentration of less than 10 micro grams per wipe).  When acceptable wipe test results were 

achieved the tank was removed by the tank rental company.  The South Tank was removed from 



the Site on August 31, 2009, and the North Tank on December 15, 2009.  The results of the tank 

wipe samples are summarized in the following Table. 

TABLE:   FRAC TANK CLEANING WIPE TESTS  

Date Sampled/Wipe 
PCB 
1016 

PCB 
1221 

PCB 
1232 

PCB 
1242 

PCB 
1248 

PCB 
1254 

PCB 
1260 

8/18/2009               

Wipe 1 ND ND ND 1.95 ND ND ND 
Wipe 2 ND ND ND ND ND ND ND 
Wipe 3 ND ND ND 1.17 ND ND ND 
Wipe 4 ND ND ND 0.783 ND ND ND 
Wipe 5 ND ND ND 4.06 ND ND ND 

12/5/2009               

Wipe 008F ND ND ND 3.02 ND ND ND 
Wipe 009F ND ND ND ND ND ND ND 
Wipe 010F ND ND ND 0.791 ND ND ND 
Wipe 011F ND ND ND ND ND ND ND 
Wipe 012F ND ND ND ND ND ND ND 
Wipe 013F ND ND ND ND ND ND ND 

LIMITS 
0.500 

µg/Wipe  
0.500 

µg/Wipe  
0.500 

µg/Wipe  
0.500 

µg/Wipe  
0.500 

µg/Wipe   
0.500 

µg/Wipe  
0.500 

µg/Wipe  

Notes:  ND = Non-Detect  
 

PERMANENT UNDERGROUND PIPING 

The permanent piping replaced the temporary piping and made a direct connection from 

the TDCS and from the spoils structure drain sump pump to the existing piping in the utility 

tunnel.  The permanent TDCS process piping (double containment pipe with 4-inch Schedule 80 

PVC inside 8-inch Schedule 80  PVC pipe with centralizers) was installed from the utility tunnel 

through the existing concrete bulkhead beneath Allen St. to the utility pipe sleeves on the east 

side of the TDCS shaft.  The spoils drain line was cut and connected to new piping were it 

crossed the new alignment of the permanent TDCS discharge pipe.  Installation of the permanent 

piping began on July 27, 2009.  The piping installation included coring holes through the 

concrete bulkhead for permanent piping, conduits for signal circuits and fiber optic cables.  The 

TDCS process water piping was connected to the existing 6 in PVC Schedule 80 process water 

pipe that runs to the WTP.  A 6 in diameter check valve was installed in the 6 in process line to 



the WTP.   The Spoils Structure drain (4 in PVC Schedule 80) was mounted to the wall of the 

utility tunnel with outlet directly into the existing John Street Sump.  Refer to Figure 3-4 for the 

TDCS site layout and Figure 3-2 for the piping layout in the Utility Tunnel as of November 

2009, after completion of the permanent pump system installation.   

SAFETY IMPROVEMENTS TO TDCS SHAFT COVER 

The shaft cover has a 9 ft x12 ft hatch in the center to facilitate entry into the shaft 

without having to remove the entire shaft cover.  In order to improve the safety of personnel 

working near the hatch opening during crane operations, a handrail was added around the hatch 

opening.  The railing includes a toe or kick plate to prevent small items from going over the edge 

of the hatch opening.   The safety of personnel on the shaft collar when the entire shaft cover is 

removed is dependent on adequate fall protection features around the collar.   

ELECTRICAL SHED IMPROVEMENTS   

A new electrical shed was constructed to accommodate the existing electrical equipment 

and the items required for the permanent pump system.  At the completion of the drain wells, the 

existing TDCS electrical equipment including electrical transformer; shunt trip switch; load 

panels and; ABS pump controller, were housed immediately adjacent to the shaft collar in a 

small open structure with three sides and a roof.  In June 2009 an auto-dialer for alarm conditions 

in the TDCS was added.  The new electrical equipment required for the permanent pump system 

included a large control panel, Ethernet panel, and room for a power conditioning transformer if 

it is found to be necessary.  A new structure was required to protect the electrical equipment 

from the weather.  The electrical shed (interior height 8 ft x 14 ft x 8 ft) on a concrete slab with 2 

x 6 walls and roof and is sided with T-111 plywood.  There is one man-door and no windows and 

it is not insulated.  The existing electrical structure walls and roof were removed and the new 

shed was constructed over the existing electrical equipment.  The piezometer data logger is also 

located in the electrical shed. 

ETHERNET COMMUNICATION LINK TO WTP 

The WTP control room is located about ¼ mile away from the TDCS shaft lift station.  

Information on the real-time status of the TDCS pump system is important for managing water 

and the WTP.  Prior to the TDCS, an existing fiber optic cable link connected computers in 

Building 12 to the WTP control room.  A new fiber optic cable with ethernet hardware was 



installed to make a complete data communication circuit between the TDCS electrical shed and 

the water treatment plant control system.  Data are sent to the WTP control system from the two 

vertical turbine pump controllers (sump water level, motor current and rpm), the emergency 

backup pump controller (on-off data) and, the TDCS flow meter (located in the utility tunnel 

beneath John Street).  The programming for the WTP control system was revised to use, record 

and display the new data available from the TDCS. 

SUMP LEVELS AND AUTO-DIALER ALARMS   

The following are the sump water levels and associated attributes (sump levels measured 

from the bottom of TDCS Sump): 

Backup Pump, P3 (ABS), OFF:  3 feet; 

Vertical Turbine Pumps, P1 & P2, Set Point:  4.33 feet (52 inches); 

Backup Pump, P3 (ABS), ON – ALARM – Autodialer callout:  7 feet; 

High Water (per LVT Programmed) – Autodialer callout:  8 feet; 

High Water Float – ALARM Autodialer callout:  9 feet and; 

Shunt Trip Float – ALARM Autodialer callout:  11 feet (1 feet above top of sump wall). 

Other Autodialer  ALARM callouts include: 

Loss of power to Autodialer, i.e. NO Power Need Generator and; 

Low Battery on Autodialer. 
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