QED SAMPLE ENGINEERING SPECIFICATION


SECTION 9003

ENGINEERING SPECIFICATION: GROUND-WATER SAMPLING FLOW CELL SYSTEM SPECIFICATION

PART 1 --- GENERAL

1.1 SCOPE

1.1.1 The manufacturer shall furnish a flow cell system for ground water sampling.

1.2 PROCESS DESCRIPTION

1.2.1 A bladder pump allows water to flow through an inlet check valve into the interior of the pump bladder due to the pressure gradient exerted by the hydrostatic head of the water it is submerged in.  After the interior of the bladder is filled with water, compressed gas is applied to the exterior of the bladder to force the water to flow through an outlet check valve and out of the pump.  The compressed gas is delivered to the pump through a gas supply tube connected to a compressed gas source with a control device located at the wellhead, and the pump liquid discharge is delivered to the wellhead through a water discharge tube with both tubes terminating in a wellhead cap.  The water pumped and conveyed in a manner to minimize alteration of water quality in any way.  When the pump bladder is squeezed sufficiently to empty it of water, the compressed gas control device stops the flow of compressed gas and vents the pump’s gas supply tube to the atmosphere.  This venting allows the pressure on the outside of the pump bladder to decrease to less than that of the hydrostatic head present at the pump inlet due to the pump’s submergence.  The pump bladder can thereby refill and repeat the cycle as needed to achieve desired flow for purging and sampling the well.  The pump controller at the wellhead controls the sequencing of applying compressed gas to and venting of the pump.  A compressed gas source at the wellhead provides the necessary flow of compressed gas to the controller.  A water level measurement device allows measurement of water levels in the well before and during pumping, and can be connected to the pump controller to temporarily cease pumping when the water level in the well is drawn down beyond preset limits.  A flow cell system connected to the water discharge tube measures water quality parameters and provides indication of completion of well purging.

1.3 SUBMITTALS

1.3.1 Manufacturer shall submit the following with the bid:

1.3.1.1 Product data for selected models, including dimensions, materials of construction, pressure and depth ratings, flow capacity, weights, measurement accuracy, accessories and warranty coverage.  See attached data sheets for full specifications.

PART 2 --- PRODUCTS

2.1 GENERAL

2.1.1 The flow cell shall be a MicroPurge  Model MP20 Flow Cell. Equipment shall be manufactured by QED Environmental Systems  Inc. and represented by ____________________________ or pre-approved equivalent.

2.1.2 All components and options shall meet requirements specified on the data sheets attached to this specification.

2.2 EQUIPMENT DESIGN REQUIREMENTS

2.2.1
Specification for Flow Cell 
2.2.1.1 Each flow cell system shall meet the following specifications;

2.2.1.2
The manufacturer shall warrant the system for three (3) years, including the sensors, sonde and meter. The system shall consist of a multi-parameter sonde combined with an engineered flow cell that allows measurement from a continuous stream of water and a display/data logger meter, as a complete system with all necessary parts, manuals and carrying/usage/storage case, having the following features and specifications:

2.2.1.2.1

The sonde shall be capable of measuring temperature, specific 

conductance, pH, oxidation-reduction potential (redox), and 

dissolved oxygen (DO) with additional, derived parameters of Total Dissolved Solids (TDS) and Salinity. The Specific Conductance, pH, DO and ORP probes shall all be capable of direct calibration to known standards. See data sheets for specifications.

2.2.1.2.2

The sonde shall have individual probes for pH/ORP, specific 

conductance and dissolved oxygen that are removable for service or replacement in the field.

2.2.1.2.3

The pH/ORP probe shall have a separate, user-serviceable, 

reference-junction probe consisting of a Teflon membrane and KCL 

reservoir. The system shall include a spare Teflon membrane to 

extend the anticipated life of the pH/ORP probe to 4-6 years. Spare 

replacement membranes shall be available from the manufacturer.

2.2.1.2.4.

The dissolved oxygen sensor shall use an included standard 

sample circulator technology to improve accuracy under low flow 

conditions.

2.2.1.2.5

The unit shall be Year 2000/CE compliant.

2.2.1.2.6

The hand-held meter shall have a simplified 5-key keyboard and a 

3.5” by 3.5”, high-resolution LCD display. The unit shall allow for 

continuous, toggled display of all measured and calculated 

parameters on a single LCD display, with a minimum of 6 lines x 20 

characters. 

2.2.1.2.7

The meter shall have an internal memory for data storage.  The 

meter shall be capable of automatically recording up to 100 data 

points sets.

2.2.1.2.8

The meter shall be powered by 3 C-sized alkaline batteries capable 

of powering the meter for continuous usage of up to 12 hours. 

2.2.1.2.9

The meter shall include proprietary software capable of monitoring, 

data logging, and user-alerting of parameter stabilization, at user 

selected intervals between 1 and 9 minutes, of any or all of the 

following parameters including: pH, Conductivity, DO and/or ORP 

over any three consecutive intervals. Parameter stabilization to be 

based on:

2.2.1.2.10 3 consecutive readings of user-selected parameters within user-selected limits, at user-selected time-intervals, including one or more of the following parameters: pH, conductivity, dissolved oxygen, and ORP (redox).

2.2.1.2.10.1


Default  Parameter Stabilization range criteria:

2.2.1.2.10.1.1


pH - ± 0.2 units

2.2.1.2.10.1.2


DO - ± 0.2 mg/L

2.2.1.2.10.1.3


Conductivity - ± 0.020 mS/cm

2.2.1.2.10.1.4


ORP - ± 20 millivolts

2.2.1.2.11
The included flow cell shall be flow-engineered and allow for good 

distribution of flow of water over the sensors, without direct, high-velocity 

jetting toward the sensors or stagnant zones, and handle flow rates up to 

1.0 GPM without modification, and up to 10.0 GPM using an optional flow 

diverter.

2.2.1.2.12
The flow cell body shall be a one-piece, molded design which attaches to the sonde with a ¼ turn bayonet-type closure.

2.2.1.2.13
The cell shall have a tangential liquid inlet port at the bottom and outlet 

port at the top of the cell, with an outlet design that prevents the buildup of trapped air in the cell.  The cell shall be designed to operate either vertically or horizontally without trapping air in the cell.

2.2.1.2.14
The standard cell volume shall not exceed 175 ml. 

2.2.1.2.15
The flow cell shall be easily disassembled in the field without tools for cleaning and storage.

2.2.1.2.16
The systems shall be housed in an included structural resin case, 

resistant to impact, shock, oil, fuel, solvent, acid, and cold/heat, with 

corrosion resistant latches and hinge hardware.  The case shall have a 

closed-cell foam insert designed to hold and protect the specific system 

components, and allow the sonde/flow cell unit to be used while in the 

case.

2.2.1.2.17
The system shall include all necessary parts and fittings to attach to either 

semi-rigid or flexible inlet tubing in 1/4”, 3/8” and 1/2” OD sizes.  The fittings shall allow for quick connection and disconnection of the inlet tubing without tools.

2.2.1.2.18
The system shall include 10 feet of flexible inlet/discharge tubing.

2.2.1.2.19
The system shall include an operation and maintenance manual with 

system hook-up diagrams and a plastic laminated quick-reference 

instruction card.

2.2.1.2.20
The system shall include replacement KCl solution and membranes for 

the DO sensor.

2.2.1.2.21
The system shall include a plastic calibration/storage cup and a provision for storing the sonde, with all sensors installed, in water, alcohol or KCl storage solution.

2.2.1.2.22
The manufacturer shall offer a 24-hour, toll-free technical support hotline for user start-up and assistance.

2.2.2
General System Specifications and Vendor Requirements

2.2.2.1
The manufacturer shall have a minimum of 15 years experience providing pneumatic bladder pumps in groundwater monitoring applications.

2.2.2.2
The entire system shall be covered by a standard one-year warranty provided by the manufacturer, with the exception of the bladder pumps which shall be covered by a standard ten-year warranty as noted in A.12 above.

2.2.2.3
The manufacturer shall provide full product technical support by telephone during normal business hours, and additional 7 day/24 hour support via a toll-free telephone hotline.

2.2.2.4
The manufacturer shall have a local factory trained agent, and shall have OSHA certified technicians available for installation or start-up assistance.

2.2.2.5
The manufacturer shall have a minimum of eleven (11) years experience with a pump certification program as described in 2.2.1.8.

2.2.2.6
Manufacturer’s facility shall include a 300’ test well for flow rate verification.

2.2.2.7
Manufacturer must be capable of shipping all standard equipment within ten working days of receipt of order.

2.2.2.8
All bladder pumps, downwell tubing, well caps, controller, and flow-cell to   be supplied by:

QED Environmental Systems, Inc.

P.O. Box 3726

Ann Arbor, MI  48106

(800) 624-2024    (734) 995-1170 FAX

www.qedenv.com
Teflon® and Viton® are registered trademarks of DuPont Company

Swagelock® is a registered trademark of the Swagelock Corporation.

ENGINEERING DATA SHEET 1

FLOW CELL SYSTEM – MODEL MP20 

The sensors shall have the following typical performance specifications:


Sensor


Range

Resolution
Accuracy

Temperature

-5 to +50 oC
0.01 oC

± 0.20o C


pH


0 to 14 Units
0.01 Units
±  0.2 Units


ORP


-999 to 999 mv
1 mV

± 20 mV


DO (mg/l*)

0-20 mg/L
0.01 mg/L
± 0.2 mg/L


DO (% Saturation**)
0-200%

0.1%

± 2%


Salinity*                          0-70 PSS
0.01 PSS
±1% of reading ± 1 count


TDS*


Calculated


NOTE:
   *   -  Readings calculated from other measurements;



   ** -  Air Saturation

Sonde Operating Environment




Medium



Fresh, sea or polluted water




Temperature



-5° to +50°C




Storage Temperature

+1° to +50°C
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