
Contractor Data Collection Requirements for Subsurface System Performance Evaluation

Ground Water Extraction

Foreword:  The language provided below is meant to be inserted into the contract for operations and maintenance of ground water extraction and treatment systems.  The clauses below are meant to assure that the contractor will gather data needed to adequately evaluate system performance and to allow optimization of the system.  The language is meant to be edited to reflect the site-specific conditions and project requirements.  The parameters listed below reflect the required data and useful but not required data for performance evaluation; additional requirements can be added to those listed.  Possible word choices or options for certain parameters (e.g. frequency, accuracy, etc.) are shown as text [in brackets].  Unused options should be deleted.  Notes to the user are provided in italics.

The use of the word “shall” is required when directing the contractor to perform a function or service.  The use of the word “will” is only used where the action will be done by some entity other than the Contractor (e.g., the Government).

A.1.  Objective.  The Contractor shall collect the following data to assure that the performance of the system can be adequately evaluated.  Performance evaluation [will] [shall] be performed by the [Government] [Owner] [Contractor] and [will] [shall] include analysis of system protectiveness and cost effectiveness.   [The Contractor shall evaluate the performance in accordance with the checklist provided in Appendix _.]  

A.2.  Data Required.  The following paragraphs describe the data to be collected, the frequency of data collection, the accuracy of the data, and the methods of collection.


A.2.1.  Flow Rates.  The contractor shall measure extraction [and injection] flow rates at each well head.  Measurements shall be made using [the installed flow meters] [a method proposed by the contractor and approved by the Contracting Officer’s Representative (COR)].  Measurements shall be made [daily] [weekly] [monthly] with an accuracy of +/- [3%][5%][______].  The contractor shall obtain the services of an independent Testing, Adjusting, and Balancing Specialist to verify the measurements of flow rates on a[n] [monthly] [quarterly] [annual] basis.

If Corps of Engineers Guide Specifications (CEGS) are used, may want to reference “Section 01450 CHEMICAL DATA QUALITY CONTROL” instead of the “section ____ of this contract.


A.2.2.  Water Concentrations.  The contractor shall sample the extracted ground water at each extraction well head and monitoring wells designated in [Table _] [the Sampling and Analysis Plan] [the Operations and Maintenance Plan], and the combined flow prior to treatment. Samples from extraction [and monitoring] wells shall be taken [monthly] [quarterly] [semi-annually] [other frequency].  Samples shall be taken from [the existing sample taps] [sample taps to be installed by the contractor].  Samples shall be collected and analyzed in accordance with [the existing Sampling and Analysis Plan (both Field Sampling Plan and Quality Assurance Project Plan (QAPP)][the Contractor’s Sampling and Analysis Plan][section ____ of this contract]  The data packages shall meet the minimum data reporting requirements specified in the QAPP.  Analytical testing and subsequent data review or validation activities shall be performed with respect to the data quality objectives established in the QAPP.  [During sampling, field parameters including pH, temperature, specific conductance, dissolved oxygen, and oxidation/reduction potential shall be measured and recorded.]


A.2.3.  Piezometric Levels.  The contractor shall measure water levels in the monitoring wells[, and] extraction wells[,and piezometers] listed in Table _.  Measurements in monitoring wells [and piezometers] shall be made [monthly] [quarterly] [semi-annually] [as shown in Table _].  Measurements in the extraction wells shall be made [weekly] [monthly] [quarterly] [semi-annually] [as shown in Table _].  Water level measurements shall be made relative to a surveyed reference point on the well casing to the nearest 0.01-foot and piezometric surface elevations computed based on the surveyed elevation of the reference point used in the depth measurement.  Water level measurements shall be made using an electronic water level indicator appropriately decontaminated between wells.


A.2.4.  Extraction [and Injection] Well Specific Capacity.  Based on the measured flow rates and the measured water levels in the extraction [and injection] wells, the Contractor shall compute the specific capacity of each well.  The contractor shall estimate the static water level in each extraction [and injection] well based on previous static levels measured in the same well corrected for seasonal and regional piezometric changes estimated based on monitoring wells just outside the area of influence of the extraction system.  Specific capacities shall be computed every [week] [month] [quarter] [six months] [other time period].  Further evaluation of well conditions or well rehabilitation actions shall be done based on the computed specific capacities as discussed in [the system O&M manual] [section _ of this contract] [other reference].


A.2.5.  Well and System Run Times.  The contractor shall record the operational times (i.e. the times during which the wells are yielding [or accepting] water) for each extraction [and injection] well and for the extraction system as a whole.  [Cycling of pumps due to low yield [or take] need not be included if cycle-off times are relatively short compared to cycle on times.]  The operational times shall be measured to the nearest [hour] [day] and compiled on a [monthly] [quarterly] [semi-annual] [annual] basis.  

A.3.  Other Data to be Collected.


A.3.1.  Pump Current Draw.  As an indication of pump problems, the contractor shall measure the current (amperage) drawn by each well pump using [the existing ammeter] [equipment supplied by the contractor].  These measurements shall be made [monthly] [quarterly] [semi-annually] [annually].  The contractor shall compare the current draw to a baseline current draw documented in [the O&M manual] [___ Annual Report] [Table _] and take any necessary action to repair or further evaluate the pump as documented in [the O&M manual] [Table _].


A.3.2.  Sand Content.  In order to identify well casing or screen degradation and potential pump problems, the contractor shall measure the sand production in mg/L of each production well using a [bucket and flow meter][centrifugal sand separator][Imhoff cone] provided by the [contractor][Government]. These measurements shall be made [quarterly][annually][as specified in the O&M manual].  If the sand content exceeds [5 mg/L][the value specified in the O&M manual], the contractor shall take action to further evaluate the well as specified in [the O&M manual] [section _ of this contract] [other reference].


A.3.3. Piping Pressure Drop.  In order to identify the onset of unacceptable pump performance degradation or blockage of the system piping [from extraction][and][to injection] wells, the pressure drop between [the points listed in Table _][the points listed in the O&M manual] [the well head(s) and the  _______] shall be measured using a calibrated pressure meter gauge with an appropriate range. All gauges shall be installed [as indicated in section ____ of this contract] [by a method proposed by the contractor and approved by the COR].  These measurements shall be made [quarterly][annually][as specified in the O&M manual].  These readings, used in conjunction with the flow measured in the same piping, shall be compared to the baseline measurements presented in the [project records] [Table _ below][O&M manual].  Action shall be taken as specified in [the O&M manual] [section _ of this contract] [other reference].


A.3.4. Well Sounding.  In order to identify obstruction of the well screens (and a resulting loss in capacity or utility) by sediments, the contractor shall measure the depth to the bottom of each [extraction][,][injection][, and][monitoring] well.  The measurement shall be made using an [appropriately measured and marked measuring device][electronic water level indicator with a cable that is marked with depth increments of 0.02 feet or less].  Measurements shall be made [quarterly] [annually][as specified in the O&M manual].  The depth to the top of the sediment shall be compared to the as-built depth to the top of the screen.  The contractor shall bail sediment from the well when the sediment occludes [5%][10%][25%] of the screened interval.

A4.  Data Analysis and Presentation.  


A4.1.  Data Reports.  The contractor shall prepare periodic operational reports on a [monthly] [quarterly] [semi-annual] [annual] basis to provide the Government [and regulatory agencies] updated information on the performance of the system.  These reports shall [be punched for inclusion in a three-ring binder, and shall] contain the following:



A4.1.1.  Tables of flow measurements taken during the reporting period from individual wells, and for the combined influent and treated effluent.  In addition, the historical flows and measured flows from this reporting period for each well and influent shall be presented graphically in a standardized format [in accordance with the attached template] [and electronic file format].



A4.1.2. Tables of concentrations [of the following contaminants of concern…] [and natural attenuation parameters] in samples [taken] [analyzed] during the reporting period from individual wells, and for the combined influent and treated effluent.  In addition, the historical concentrations and concentrations [of the following contaminants…] obtained during the reporting period for each well and for the influent [and effluent] shall be presented graphically in a standardized format [in accordance with the attached template] [and electronic file format].  Graphs of contaminants of concern shall allow a direct visual comparison of the concentrations to the relevant [MCL] [effluent standard] [Preliminary Remediation Goal].



A4.1.3. Tables of piezometric head measurements taken during the reporting period from individual extraction [, and] monitoring wells, [and piezometers].  In addition, the historical piezometric levels and measured piezometric levels from this reporting period for each well and influent shall be presented graphically in a standardized format [in accordance with the attached template] [and electronic file format].



A4.1.4.  Table of extraction well specific capacities computed as required above.  In addition, the historical specific capacities and specific capacities determined during the reporting period for each extraction well shall be presented graphically in a standardized format [in accordance with the attached template] [and electronic file format].



A4.1.5.  Graphs of cumulative mass of [total contaminants] [selected contaminants of concern as specified in the] [Sampling and Analysis Plan] [O&M Plan] [table _ below] removed from each extraction well and from the entire system since [system start-up] [contract notice-to-proceed]. 



A4.1.5.  Table of well and system run times, expressed as percent of time operating as intended on a [daily] [weekly basis], for the reporting period.  In addition, the historical run times, also expressed on a [daily] [weekly] basis, and run times determined during the reporting period shall be presented graphically in a standardized format [in accordance with the attached template] [and electronic file format].



A4.1.6.  Table of pump current draw and sand content from each extraction well as measured during the reporting period.



A4.1.7.  Table of measured piping pressure drop.



A4.1.8.  Table measured well soundings.



A4.1.9.  Table of significant observations during inspection and maintenance, including:




- incrustation or corrosion of well piping, pumps




- fouling or corrosion of well screens




- pump impeller wear or incrustation, pump motor failures 




- vandalism or damage to wells or pipe stands




- gauge and meter failures or inconsistencies




- leaks of water or chemicals from any piping, tank, or container, including estimate of the volume released




- signs of cracking, strain, brittleness, or corrosion on piping or tanks that may represent a significant potential for leakage



[A4.1.10.  Table of costs incurred including: prime contractor labor (including project management), electricity and other utilities, expendable materials and chemical additives, maintenance (i.e., subcontracted repairs), disposal of wastes, analytical, and sampling.]

Note that in some cases involving fixed price contracts, the contractor will be reluctant to provide this data.  It may be better to request the contractor provide a breakdown of these costs as a percentage of total costs and not request the actual dollar amounts.


A4.2.  Data Analysis.  The contractor shall perform the following analyses using the data collected during the reporting period [and historical data, as appropriate] and document the results in the periodic operational reports:



A4.2.1.  Preparation of contour plots of concentrations of [the] contaminant[s] of concern and piezometric levels.  Contour plots shall be prepared at a standard scale [, minimum ____ scale] with a common base map [provided as an attachment] [available in electronic form]. Contouring shall be done [in plan view] [in both plan view and cross section] [by hand by a qualified hydrogeologist] [using computer-based contouring software and the ______ interpolation method]. [Computer-generated contour maps shall be reviewed by a qualified hydrogeologist.] A qualified hydrogeologist is a person with [appropriate professional registration and] a degree in geology [or engineering] including at a least three-credit-hour course on hydrogeology or ground water hydraulics from an accredited college or university and a minimum of [three] [five] demonstrable experience in assessing ground water conditions.  Contour intervals shall be chosen to clearly illustrate the detail of the plume and piezometric surface.



A4.2.2.  Capture zone analysis.  The capture zone analysis shall be conducted using the measured piezometric levels and shall identify the location of all flow lines captured by the extraction wells [in two dimensions] [in plan view and cross section].  The capture shall be illustrated graphically on contour plots of the contaminant plume.  The capture zone analysis shall be performed by a qualified hydrogeologist as defined above.



A4.2.3.  Well yield evaluation.  The contractor shall examine the existing records to determine if well yield, adjusted for seasonal and climatic fluctuations, has declined over time.  The evaluation shall identify the most likely cause(s) for any change in yield.


A4.3.  Conclusions and Recommendations.  The contractor shall provide [in the periodic operational] [annual] reports conclusions and recommendations including but not limited to the following:

The development of these conclusions and recommendations would be best done on an annual basis.  If more frequent reports are required, these conclusions and recommendations can be omitted from reports other than the annual report.

A4.3.1.  The effectiveness of the ground water extraction system for containment and/cleanup. Evaluate if the extraction system is achieving [containment] [and] [cleanup] and if [containment] [and] [cleanup] can be accomplished in a more cost-effective way through optimization of well pumping rates or placement. [Determine if natural processes achieving plume containment or cleanup.]



A4.3.2.  The need for well rehabilitation of individual wells or piping.



A4.3.3.  The migration of the plume in an unexpected direction or beyond a containment limit.



A4.3.4.  The presence of outside influences affecting performance.



A4.3.5.   Recommended changes in operations, maintenance, or equipment.

A.5.  Data Management.  The contractor shall manage all data electronically.  The data described above shall be compiled using [Excel (or comparable) spreadsheets] [the existing Geographic Information System] [a Geographic Information System created by the contractor using _______ GIS software] [____________].  The GIS shall be made available to the Government by [electronic media provided with the periodic reports] [internet access to the GIS] [_________].  All software and data shall be provided in usable form to the Government at the conclusion of the contract.

Note that there are sample requirements prepared by the Tri-Service Technology Center for contracts requiring the construction and maintenance of GIS systems.  These sample requirements are available at http://tsc.wes.army.mil/products/ and are meant to be added as an appendix to a contract.  The sample requirements must be modified to fit the project-specific needs.  Recommend that these sample requirements be modified for the project and appended to this section of the O&M contract.
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