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Books and Manuals
Texts and Tomes
Brassington R, 2007. Field Hydrogeology. John Wiley and Sons 3rd Edition.
Instititute of Geologists of Ireland, 2007. Guidelines for Drilling Wells for Private Water Supplies. Institute of Geologists of Ireland
Guidance Document (3 Booklets), 37 pp.
Misstear B, Banks D and Clark L, 2006. Water wells and boreholes. John Wiley and Sons, 498pp.
Nielson D.M (ed), 2006. Practical handbook of Environmental Site Characterisation and Ground-water Monitoring (2nd Edition). CRC
Press, Taylor & Francis Group, USA., 1318pp.
Price M, 1997. Introducing Groundwater. Chapman and Hall, 278pp.

The Institution of Civil Engineers, Oxfam GB, WaterAid, 2011. Managing water locally. An essential dimension of community water
development. The Institution of Civil Engineers, 94pp.

Groundwater - General Monitoring Guidance
Governmental and Other Guidance
Brassington F.C & Younger P.L, 2010. A proposed framework for hydrogeological conceptual modelling. Journal of Water and
Environmental Management 24, 261-273.
CL:AIRE, 2008. Principles and Practice for the Collection of Representative Groundwater Samples Technical Bulletin TB3, 8pp.
Environment Agency, 2003. Guidance on monitoring of landfill leachate, groundwater and surface water. EA Landfill Directive Technical
Guidance LFTGNO02, 283pp.
Environmental Protection Agency, Ireland, 2004. Landfill Manuals & Landfill Monitoring, 2nd Edition EPA Technical Guidance.
SEPA, 2003. Guidance on Monitoring of Leachate, Groundwater and Surface Water, V2. SEPA Guidance Document, 195.
US Environmental Protection Agency (Puls R.W and Barcelona M.J), 1996. Low-flow (minimal drawdown) ground-water sampling
procedures. USEPA Ground Water Issue EPA/540/S-95/504, 12pp.

US Geological Survey, 2003. Selection of equipment for water quality sampling. (National field manual for the collection of water quality
data. ) USGS Techniques of Water-Resources Investigations Book 9, Chapter A2.

Groundwater - Monitoring Standards (ISO and Other)
International and British Standards
British Standards Institution, 1998. Water Quality - Sampling. Part 14: Guidance on quality assurance of environmental water sampling
and handling. British Standard BS 6068 Section 6.14: 1998 and ISO 5667-14: 1998, 18pp.
British Standards Institution, 1999. Code of practice for site investigations. British Standard BS5930: 1999, 192pp.
British Standards Institution, 2005. Manual methods for the measurement of a groundwater level in a well. British Standard BS 1SO 21413:
2005, 30pp.

British Standards Institution, 2006. Geotechnical investigation and testing — Sampling methods and groundwater measurements — Part
1: Technical principles for execution. British Standard BS EN ISO 22475-1: 2006, 120pp.

British Standards Institution, 2008. Water Quality - Sampling. Part 20: Guidance on the use of sampling data for decision making.
Compliance with thresholds and classification systems. British Standard BS I1SO 5667-20: 2008.

British Standards Institution, 2008. Water Quality - Sampling. Part 3: Guidance on the preservation and handling of water samples. British
Standard BS ISO 5667-17: 2008.

British Standards Institution, 2009. Water Quality - Sampling. Part 11: Guidance on sampling of groundwaters. British Standard BS 1SO
5667-11: 2009 BS 6068-6.11 2009, 40pp.

British Standards Institution, 2010. Water quality - Sampling. Part 22: Guidance on the design and installation of groundwater monitoring
points. British Standard BS ISO 5667-22: 2010, 36pp.

British Standards Institution, 2011. Investigation of potentially contaminated sites - Code of practice. British Standard BS 10175: 2011,
138pp.

Standing Committee of Analysts, 1996. General principles of sampling waters and associated materials (2nd edition). Methods for the
Examination of Waters and Associated Materials, HMSO, 258pp.

Groundwater - Monitoring Standards (ASTM)
American Standards
American Society for Testing and Materials (ASTM), 2001. Standard Test Method for Determining Subsurface Liquid Levels in a Borehole
or Monitoring Well (Observation Well). ASTM D4750-87, 6pp.
American Society for Testing and Materials (ASTM), 2002. Standard Practice for Decontamination of Field Equipment Used at
Nonradioactive Waste Sites. ASTM D5088-02, 5pp.
American Society for Testing and Materials (ASTM), 2002. Standard Practice for Low-Flow Purging and Sampling for Wells and Devices
Used for Ground-Water Quality Investigations. ASTM D-6771-02.
American Society for Testing and Materials (ASTM), 2002. Standard Test Method for (Field Procedure) for Instantaneous Change in Head
(Slug) Tests for Determining Hydraulic Properties of Aquifers. ASTM D4044-96, 3pp.
American Society for Testing and Materials (ASTM), 2004. Standard Practice for Design and Installation of Ground Water Monitoring
Wells. ASTM D5092-04e1, 16pp.
American Society for Testing and Materials (ASTM), 2005. Standard Guide for Field Filtration of Ground-Water Samples. ASTM D6564-
00, 6pp.
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American Society for Testing and Materials (ASTM), 2005. Standard Guide for Purging Methods for Wells Used for Ground-Water Quality
Investigations. ASTM D6452-99, 6pp.

American Society for Testing and Materials (ASTM), 2006. Standard Guide for the Selection of Purging and Sampling Devices for Ground-
Water Monitoring Wells. ASTM D6634-01, 14pp.

National Institute of Standards and Technology (NIST), 2004. Specifications, tolerances and other technical requirements for weighing and
measuring devices. Section 5.52. Linear Measures. NIST Handbook 44 -2004 Edition Handbook 44, 2pp.

Groundwater - Environment Agency Monitoring Guidance
Guidance from the Agency
Environment Agency, 1998. Review of LNAPL monitoring techniques in groundwater. EA Project Report P2/080/1/M, 167pp.
Environment Agency, 2000. Decommissioning redundant boreholes and wells. Information Leaflet, 14pp.
Environment Agency, 2000. Guidance on the assessment and monitoring of natural attenuation of contaminants in groundwater. EA R&D
Publication 95, 131pp.
Environment Agency, 2000. Piling into contaminated sites. Information Leaflet, 16pp.
Environment Agency, 2000. The fuel additive MTBE - a groundwater protection issue?. Information Leaflet, 22pp.
Environment Agency, 2001. Methodology for the derivation of remedial targets for soil and groundwater to protect water resources. EA
R&D Publication 20, 89pp.

Environment Agency, 2001. Piling and penetrative ground improvement methods on land affected by contamination: guidance on pollution
prevention. EA Project Report NC/99/73, 100pp.

Environment Agency, 2002. Techniques for the interpretation of landfill monitoring data. Guidance notes. EA R&D Publication P1-471,
151pp.

Environment Agency, 2002. The delineation and characterisation of groundwater bodies to meet the requirements of the EU water
framework directive (summary). EA R&D Publication P2-260/6/TS/1, 2pp.

Environment Agency, 2003. A guide to monitoring water levels and flows at wetland sites. Information Leaflet, 29pp.

Environment Agency, 2003. An lllustrated handbook of DNAPL transport and fate in the subsurface. EA R&D Publication 133, 67pp.
Environment Agency, 2003. Development of methodology for selection of determinand suites and sampling frequency for groundwater
quality monitoring. EA Project Report NC/00/35, 94pp.

Environment Agency, 2003. Guidance on monitoring of landfill leachate, groundwater and surface water. EA Landfill Directive Technical
Guidance LFTGNO02, 283pp.

Environment Agency, 2003. Hydrogeological risk assessments for landfills (SUPERCEDED) EA Landfill Directive Technical Guidance
LFTGNO1, 100pp.

Environment Agency, 2004. Investigation and evaluation of sampling at small groundwater sources. EA Science Report NC/00/24/02,
94pp.

Environment Agency, 2005. Guidance on the design and installation of groundwater quality monitoring points. EA Science Report
SC020093, 87pp.

Environment Agency, 2005. High-resolution in situ monitoring of flow between aquifers and surface waters. EA Science Report
SC030155/SR4, 38pp.

Environment Agency, 2006. Groundwater quality: a framework for improved monitoring. EA Policy Document, 32pp.
Environment Agency, 2007. Information about your groundwater quality results. EA R&D Publication HHEO0807BNAO-E-E, 30pp.

Environment Agency, 2010. H1 - Technical annex to annex (j): Hydrogeological risk assessments for landfills and the derivation of
groundwater control levels and compliance limits. EA Landfill Directive Technical Guidance, 132pp.

Groundwater - Environment Agency Policy Documents
Policy from the Agency
Environment Agency, 2006. Underground, under threat. Groundwater protection: policy and practice. Part 1 - overview. EA Policy
Document, 11pp.

Environment Agency, 2006. Underground, under threat. Groundwater protection: policy and practice. Part 2 - technical framework. EA
Policy Document, 58pp.

Environment Agency, 2006. Underground, under threat. Groundwater protection: policy and practice. Part 3 - tools. EA Policy Document,
28pp.
Environment Agency, 2006. Underground, under threat. The state of groundwater in England and Wales. EA Policy Document, 24pp.

Borehole Design and Construction - a) General Papers
Construction methods and how these influence monitoring results
Aller L.T, Bennett T.W, Hackett G, Petty R.J, Lehr J.H, Sidoris H, Nielsen D.M and Denne J.E, 1991. Handbook of suggested practices for
the design and installation of ground-water monitoring wells. EPA Technical Guidance 160014-891034.

American Society for Testing and Materials (ASTM), 2004. Standard Practice for Design and Installation of Ground Water Monitoring
Wells. ASTM D5092-04e1, 16pp.

British Standards Institution, 2010. Water quality - Sampling. Part 22: Guidance on the design and installation of groundwater monitoring
points. British Standard BS ISO 5667-22: 2010, 36pp.

Chesnaux R, Chapuis R.P and Molson J.W, 2006. A new method to characterize hydraulic short-circuits in defective borehole seals.
Ground Water 44 (5), 676-681.
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Environment Agency, 2000. Decommissioning redundant boreholes and wells. Information Leaflet, 14pp.

Environment Agency, 2000. Piling into contaminated sites. Information Leaflet, 16pp.

Environment Agency, 2001. Piling and penetrative ground improvement methods on land affected by contamination: guidance on pollution
prevention. EA Project Report NC/99/73, 100pp.

Environment Agency, 2005. Guidance on the design and installation of groundwater quality monitoring points. EA Science Report
SC020093, 87pp.

Hubbell J.M, Wood T.R, Higgs B, Wylie A.H and McElroy D.L, 1998. Design, installation, and uses of combination ground water and gas
sampling wells. Ground Water Monitoring & Remediation 18 (3), 151-157.

Instititute of Geologists of Ireland, 2007. Guidelines for Drilling Wells for Private Water Supplies. Institute of Geologists of Ireland
Guidance Document (3 Booklets), 37 pp.

Misstear B, Banks D and Clark L, 2006. Water wells and boreholes. John Wiley and Sons, 498pp.

Borehole Design and Construction - b) General Sampling Related Issues
Discerning how to properly sample a borehole
CL:AIRE, 2008. Principles and Practice for the Collection of Representative Groundwater Samples Technical Bulletin TB3, 8pp.
Keely J.F and Boateng K, 1987. Monitoring well installation, purging, and sampling techniques - Part 2: Case Histories. Ground Water 25
(4), 427-439.
Kim K, 2003. Long-term disturbance of ground water chemistry following well installation. Ground Water 41 (6), 780-789.
Puls R.W and Paul C.J, 1997. Multi-layer sampling in conventional monitoring wells for improved estimation of vertical contaminant
distributions and mass. Journal of Contaminant Hydrology 25 (1-2), 51-77.

Reilly T.E and Gibs J, 1993. Effects of physical and chemical heterogeneity on water quality samples obtained from wells. Ground Water
31 (5), 805-813.

Borehole Design and Construction - ¢) Influence of Construction Materials
Materials used in borehole construction can influence water quality samples
Kozuskanich J, Novakowski K.S and Anderson B.C, 2011. Fecal indicator bacteria variability in samples pumped from monitoring wells.
Ground Water 49, 43-52.

Newcomer D.R, Bjornstad B.N & Vermeul V.R, 2010. Vertical wellbore flow monitoring for assesing spatial and temporal flow relationships
with a dynamic river boundary. Ground Water Monitoring & Remediation 30 (4), 123-135.

Parker L.V and Ranney T.A, 1994. Effect of concentration on sorption of dissolved organics by PVC, PTFE and stainless steel well
casings. Ground Water Monitoring & Remediation 14 (3), 139-149.

Parker L.V, Hewitt A.D and Jenkins T.F, 1990. Influence of casing materials on trace-level chemicals in well water. Ground Water
Monitoring & Remediation 10 (2), 146-156.

Ranney T.A and Parker L.V, 1997. Comparison of fiberglass and other polymeric well casings, part I: Susceptibility to degradation by
chemicals. Ground Water Monitoring & Remediation 17 (1), 97-103.

Ranney T.A and Parker L.V, 1998. Comparison of fiberglass and other polymeric well casings, part Il. Sorption and leaching of trace-level
organics. Ground Water Monitoring & Remediation 18 (2), 107-112.

Ranney T.A and Parker L.V, 1998. Comparison of fiberglass and other polymeric well casings, part lll. Sorption and leaching of trace-level
metals. Ground Water Monitoring & Remediation 18 (3), 127-133.

Borehole Design and Construction - d) Influence of Screen Length
The length and position of the response zone is critical.
Barber C and Davis G.B, 1987. Representative sampling of ground water from short-screened boreholes. Ground Water 25 (5), 581-587.
Barcelona M.J and Helfrich J.A, 1986. Well construction and purging effects on ground-water samples. Environmental Science and
Technology 20 (11), 1179-1184.
Brassington F.C, 1992. Measurement of head variations within observation boreholes and their implications for groundwater monitoring.
Journal of Water and Environmental Management (pre 1999) 6, 91-100.
Church P.E and Granato G.E, 1996. Bias in ground-water data caused by well-bore flow in long-screen wells. Ground Water 34 (2), 262-
273.
Cohen R.M and Rabold R.R, 1988. Simulation of sampling and hydraulic tests to assess a hybrid monitoring well design. Ground Water
Monitoring & Remediation 3 (1), 51-59.
Conant B. Jr., Akindunni F.F and Gillham R.W, 1995. Effect of well-screen placement on recovery of vertically stratified contaminants.
Ground Water 33 (3), 445-457.
Divine C.E, Madsen L.L, Andrews S.D and Santangelo-Dreiling T, 2005. Passive diffusion ground water samplers at a site with
heterogeneous hydrostratigraphy: pilot study results. Ground Water Monitoring & Remediation 25 (1), 90-99.
Dumble P, 2006. Groundwater monitoring and sampling - new research and the importance of borehole construction. IAH (Irish Group)
26th Annual Conference Proceeedings, Tullamore, 25-26 April 2006, 10pp.
Elci A, Flach G.P and Molz F.J, 2003. Detrimental effects of natural vertical head gradients on chemical and water level measurements in
observation wells: identification and control. Journal of Hydrology 281 (1-2), 70-81.
Elci A, Molz Il F.J and Waldrop W.R, 2001. Implications of observed and simulated ambient flow in monitoring wells. Ground Water 39
(6), 853-862.
Fuller M.T, 2004. Vertical and concentration gradients: Assessment with multi-levels. University of Nottingham MSC Contaminated Land,
74pp.
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Hutchins S.R and Acree S.D, 2000. Ground water sampling bias observed in shallow, conventional wells. Ground Water Monitoring &
Remediation 20 (1), 86-93.

Jorgensen P.R, Klint K.E.S and Kistrup J.P, 2003. Monitoring well interception with fractures in clayey till. Ground Water 41 (6), 772-779.
Martin-Hayden J.M and Wolfe N.B, 2000. A novel view of well bore flow and partial mixing: digital image analyses. Ground Water
Monitoring & Remediation 20 (4), 96-1083.

Martin-Hayden J.M, Robbins G.A and Bristol R.D, 1991. Mass balance evaluations of monitoring well purging, part I, field tests at a
gasoline contamination site. Journal of Contaminant Hydrology 8 (1), 225-241.

Mayo A.L, 2010. Ambient well-bore mixing, aquifer cross-contamination, pumping stress, and water quality from long-screened wells:
What is sampled and what is not? Hydrogeology Journal 18, 823-837.

Misstear B and Banks D, 2006. Groundwater monitoring: the importance of setting clear monitoring objectives based on an appreciation of
the hydrogeology. IAH (Irish Group) 26th Annual Conference Proceeedings, Tullamore, 25-26 April 2006, 9pp.

Price M, 1993. The influence of unlined boreholes on groundwater chemistry: a comparative study using pore-water extraction and packer
sampling.. Journal of Water and Environmental Management (pre 1999) 7, 651-659.

Reilly T.E and LeBlanc E.R, 1998. Experimental evaluation of factors affecting temporal variability of water samples obtained from long-
screened wells. Ground Water 36 (4), 566-576.

Robbins G.A, 1989. Influence of using purged and partially penetrating monitoring wells on contaminant detection, mapping and modeling.
Ground Water 27 (2), 155-162.

Sterling S.N, Parker B.L, Cherry J.A, Williams J.H, Lane Jr. J.W and Haeni F.P, 2005. Vertical Cross Contamination of Trichloroethylene
in a Borehole in Fractured Sandstone. Ground Water 43 (4), 557-573.

Sukop M.C, 2000. Estimation of vertical concentration profiles from existing wells. Ground Water 38 (6), 836-841.

Borehole Design and Construction - e) Flow mechanisms
Flow mechanisms within the borehole column can cause significant mixing and dilution
Bottrell S.H, Thornton S.F, Spence M.J, Alshor S. and Spence K.H, 2010. Assessment of the use of fluorescent tracers in a contaminated
Chalk aquifer. Quarterly Journal of Engineering Geology and Hydrogeology 43, 195-206.
Brassington F.C, 1992. Measurement of head variations within observation boreholes and their implications for groundwater monitoring.
Journal of Water and Environmental Management (pre 1999) 6, 91-100.
Britt S.L, 2005. Testing the in-well horizontal laminar flow assumption with a sand-tank well model. Ground Water Monitoring &
Remediation 25 (3), 73-81.
Church P.E and Granato G.E, 1996. Bias in ground-water data caused by well-bore flow in long-screen wells. Ground Water 34 (2), 262-
273.
Elci A, Molz Il F.J and Waldrop W.R, 2001. Implications of observed and simulated ambient flow in monitoring wells. Ground Water 39
(6), 853-862.
Flynn R.M, Schnegg P-A, Costa R, Mallen G and Zwahlen F, 2005. Identification of zones of preferential groundwater tracer transport
using a mobile downhole fluorometer. Hydrogeology Journal 13, 366-377.
Hutchins S.R and Acree S.D, 2000. Ground water sampling bias observed in shallow, conventional wells. Ground Water Monitoring &
Remediation 20 (1), 86-93.
Kozuskanich J, Novakowski K.S and Anderson B.C, 2011. Fecal indicator bacteria variability in samples pumped from monitoring wells.
Ground Water 49, 43-52.
Martin-Hayden J.M and Britt S.L, 2006. Revealing the black box of ground-water sampling: effects of well-bore flow and mixing during
purging. 2006 North American Environmental Field Conference & Exposition, Tampa, Florida, 10-12 January 2006, 16pp.
Martin-Hayden J.M and Robbins G.A, 1997. Plume distortion and apparent attenuation due to concentration averaging in monitoring wells.
Ground Water 35 (2), 339-346.
Martin-Hayden J.M, 2000. Controlled laboratory investigations of wellbore concentration response to pumping. Ground Water 38 (1), 121-
128.
Martin-Hayden J.M, 2000. Sample concentration response to laminar wellbore flow: implications to ground water data variability. Ground
Water 38 (1), 12-19.
Mayo A.L, 2010. Ambient well-bore mixing, aquifer cross-contamination, pumping stress, and water quality from long-screened wells:
What is sampled and what is not? Hydrogeology Journal 18, 823-837.
Newcomer D.R, Bjornstad B.N & Vermeul V.R, 2010. Vertical wellbore flow monitoring for assesing spatial and temporal flow relationships
with a dynamic river boundary. Ground Water Monitoring & Remediation 30 (4), 123-135.
Pehme P.E, Parker B.L, Cherry J.A and Greenhouse J.P, 2010. Improved resolution of ambient flow through fractured rock with
temperature logs. Ground Water 48 (2), 191-205.
Reilly T.E, Franke O.L and Bennett G.D, 1989. Bias in groundwater samples caused by wellbore flow. Journal of Hydraulic Engineering
115 (2), 270-276.
Varljen M.D, Barcelona M.J, Obereiner J and Kaminski D, 2006. Numerical simulations to assess the monitoring zone achieved during low-
flow purging and sampling. Ground Water Monitoring & Remediation 26 (1), 44-52.
Vroblesky D.A and Peterson J.E, 2004. Flow-meter and passive diffusion bag tests and potential influences on the vertical distribution of
contaminants in wells at Galena Airport, Galena, Alaska, August to October 2002. USGS Open-File Report 2004-1241, 29pp.
Vroblesky D.A, Casey C.C and Lowery M.A, 2006. Influence of in-well convection on well sampling. USGS Scientific Investigations Report
2006-5247, 13pp.
Vroblesky D.A, Casey C.C and Lowery M.A, 2007. Influence of dissolved oxygen convection on well sampling. Ground Water Monitoring &
Remediation 27 (3), 49-58.
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Borehole Desigh and Construction - f) Multilevels
Multilevels - are they the answer?
Atkins Consultants, 2007. Brofiscin Quarry Phase 1 Further Investigation Actions: Stage 4 - Conceptual Site Model. Report to Environment
Agency Wales and Rhondda Cynon Taf County Borough Council CSM Rev4.doc, 333 pp.

Bottrell S.H, Thornton S.F, Spence M.J, Alshor S. and Spence K.H, 2010. Assessment of the use of fluorescent tracers in a contaminated
Chalk aquifer. Quarterly Journal of Engineering Geology and Hydrogeology 43, 195-206.

Brassington F.C, 1992. Measurement of head variations within observation boreholes and their implications for groundwater monitoring.
Journal of Water and Environmental Management (pre 1999) 6, 91-100.

Cherry J.A and Johnson P.E, 1982. A multilevel device for monitoring in fractured rock. Ground Water Monitoring & Remediation 2 (3), 41-
44,

Christensen T.H, Bjerg P.L and Kjeldsen P, 2000. Natural attenuation: a feasible approach to remediation of ground water pollution at
landfills?. Ground Water Monitoring & Remediation 20 (1), 69-77.

CL:AIRE, 2002. Multilevel Sampling Systems. Technical Bulletin TB 2.
CL:AIRE, 2002. Site Characterisation in Support of Monitored Natural Attenuation of Fuel Hydrocarbons and MTBE in a Chalk Aquifer in
Southern England. Case Studies Bulletin CSB 1, 2pp.

Dumble P, Fuller M, Beck P & Sojka P, 2006. Assessing contaminant migration pathways and vertical gradients in a low-permeability
aquifer using multilevel borehole systems. Land Contamination and Remediation 14 (3), 699-711.

Einarson M, 2006. Multilevel ground-water monitoring. Practical Handbook of Environmental Site Characterisation and Ground-water
Monitoring (2nd Edition), 807-845.

Einarson M.D and Cherry J.A, 2002. A new multilevel ground water monitoring system using multichannel tubing. Ground Water
Monitoring & Remediation 22 (4), 52-65.

Einarson M.D, Shirmer M, Pezeshkpour P, Mackay D.M and Wilson R.D, 1999. Comparison of eight innovative site characterization tools
used to investigate an MTBE plume at site 60, Vandenbery air force base, California. NGWA Petroleum Hydrocarbons Conference,
Houston, Texas, 17-19 November 1999.

Fuller M.T, 2004. Vertical and concentration gradients: Assessment with multi-levels. University of Nottingham MSC Contaminated Land,
74pp.

Jones |, Lerner D.N and Baines O.P, 1999. Multiport sock samplers: a low cost technology for effective multilevel ground water sampling.
Ground Water Monitoring & Remediation 19 (1), 134-142.

Kozuskanich J, Novakowski K.S and Anderson B.C, 2011. Fecal indicator bacteria variability in samples pumped from monitoring wells.
Ground Water 49, 43-52.

Lewis M, 2001. Installing continuous mutli-chamber tubing using sonic drilling Water Well Journal July, 16-17.
Paul C.J, 2006. Ground water monitoring and sampling: multi-level versus traditional methods - what's what? 2006 North American
Environmental Field Conference & Exposition, Tampa, Florida, 10-12 January 2006, 10pp.

Pehme P.E, Parker B.L, Cherry J.A and Greenhouse J.P, 2010. Improved resolution of ambient flow through fractured rock with
temperature logs. Ground Water 48 (2), 191-205.

Rivett M.O, Ellis P.A, Greswell R.B, Ward R.S, Roche R.S, Cleverley, M.G, Walker C, Conran D, Fitzgerald P.J, Wilcox T and Dowle J,
2008. Cost-effective mini drive-point piezometers and multilevel samplers for monitoring the hyporheic zone. Quarterly Journal of
Engineering Geology and Hydrogeology 41, 49-60.

Wealthall G.P, Thornton S.F and lerner D.N, 2001. Assessing the transport and fate of MTBE-amended petroleum hydrocarbons in the
Chalk aquifer, UK 3rd International Conference on Groundwater Quality, University of Sheffield, UK, 18-21 June 2001. IAHS Publication.
Ed Thornton, S.F and Oswald S.E.

Wealthall G.P, Thornton S.F and Lerner D.N, 2001. Assessing the transport and fate of MTBE-amended petroleum hydrocarbons in the
UK chalk aquifer. NGWA Petroleum Hydrocarbons Conference, Houston, Texas, 17-19 November 1999, 5pp.

White R.A, Rivett M.O, Wealthall G.P and Lelliott M.R, 2007. Use of high resolution soil core and aqueous-phase monitoring to investigate
TCE biodegradation heterogeneity within a DNAPL source zone area. 6th International Conference on Groundwater Quality, Fremantle,
Western Australia, 2-7 December 2007., 8 pp.

Wilson R.D, Thornton S.F and Mackay D.M, 2004. Challenges in monitoring the natural attenuation of spatially variable plumes.
Biodegradation 15, 11.

Groundwater Sampling Methodology - a) Filtration
To filter or not to filter - mainly related to trace metals

American Society for Testing and Materials (ASTM), 2005. Standard Guide for Field Filtration of Ground-Water Samples. ASTM D6564-
00, 6pp.

Puls R.W and Powell R.M, 1992. Acquisition of representative ground water quality samples for metals. Ground Water Monitoring &
Remediation 12 (3), 167-176.

Saar R.A, 1997. Filtration of ground water samples: a review of industry practice. Ground Water Monitoring & Remediation 17 (1), 56-62.

Groundwater Sampling Methodology - b) Inorganics / Metals
Sampling for trace metal concentrations needs care
Puls R.W and Powell R.M, 1992. Acquisition of representative ground water quality samples for metals. Ground Water Monitoring &
Remediation 12 (3), 167-176.

Ranney T.A and Parker L.V, 1998. Comparison of fiberglass and other polymeric well casings, part lll. Sorption and leaching of trace-level
metals. Ground Water Monitoring & Remediation 18 (3), 127-133.
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Saar R.A, 1997. Filtration of ground water samples: a review of industry practice. Ground Water Monitoring & Remediation 17 (1), 56-62.

Shanklin D.E, Sidle W.C and Ferguson M.E, 1995. Micro-purge low-flow sampling of uranium-contaminated ground water at the Fernald
environmental management project. Ground Water Monitoring & Remediation 15 (3), 168-176.

Wood S.C, Younger P.L and Robins N.S, 1999. Long-term changes in the quality of polluted minewater discharges from abandoned
underground coal workings in Scotland. Quarterly Journal of Engineering Geology and Hydrogeology 32, 69-79.

Groundwater Sampling Methodology - ¢) Organic and VOC Sampling
Sampling for organics needs exceptional care!
Backhus D.A, Ryan J.N,Groher D.M, MacFarlane J.K and Gschwend P.M, 1993. Sampling colloids and colloid-associated contaminants in
ground water. Ground Water 31 (3), 466-479.

Baerg D.F, Starr R.C, Cherry J.A and Smyth D.J.A. Performance testing of conventional and innovative downhole samplers and pumps
VOS's in laboratory monitoring well. Unpublished.

Barcelona M.J, Wehrmann H.A and Varljen M.D, 1994. Reproducible well purging procedures and VOC stabilization criteria for ground
water sampling. Ground Water 32 (1), 12-22.

Barker J.F and Dickhout R, 1988. An evaluation of some systems for sampling gas-charged ground water for volatile organic analysis..
Ground Water Monitoring & Remediation 8 (4), 112-120.

Clark L and Baxter K.M, 1989. Ground water sampling for organic micropollutants: U.K. experience. Quarterly Journal of Engineering
Geology and Hydrogeology 22 (3), 159-168.

Gibs J and Imbrigiotta T.E, 1990. Well-purging criteria for sampling purgeable organic compounds. Ground Water 28 (1), 68-78.
Gibs J, Brown G.A, Turner K.S, Macleod C.L, Jellinski J.C and Koehnlein S.A, 1993. Effects of small-scale vertical variations in well-

screen inflow rates and concentrations of organic compounds on the collection of representative ground-water-quality samples. Ground
Water 31 (2), 201-208.

Kearl P.M, Korte N.E and Cronk T.A, 1992. Suggested modifications to ground water sampling procedures based on observations from
the colloidal borescope. Ground Water Monitoring & Remediation 12 (2), 155-161.

Kjeldsen P, 1993. Evaluation of gas diffusion through plastic materials used in experimental and sampling equipment. Water Research 27
(1), 121 - 131.

Parker L.V and Clark C.H, 2004. Study of five discrete-interval-type ground water sampling devices. Ground Water Monitoring &
Remediation 24 (3), 111-1283.

Parker L.V and Ranney T.A, 1997. Sampling trace-level organic solutes with polymeric tubing. Part I. Static Studies. Ground Water
Monitoring & Remediation 17 (1), 115-124.

Parker L.V and Ranney T.A, 1998. Sampling trace-level organic solutes with polymeric tubing. Part Il. Dynamic Studies. Ground Water
Monitoring & Remediation 18 (1), 148-155.

Parker L.V and Ranney T.A, 2000. Decontaminating materials used in ground water sampling devices: organic contaminants. Ground
Water Monitoring & Remediation 20 (1), 56-68.

Parker L.V, Hewitt A.D and Jenkins T.F, 1990. Influence of casing materials on trace-level chemicals in well water. Ground Water
Monitoring & Remediation 10 (2), 146-156.

Schalla R, Myers D.A, Simmons M.A, Thomas J.M and Toste A.P, 1988. The sensitivity of four monitoring well sampling systems to low
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Groundwater Sampling - Well Purging - a) General papers
General field practice
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Investigations. ASTM D6452-99, 6pp.
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CL:AIRE, 2008. Principles and Practice for the Collection of Representative Groundwater Samples Technical Bulletin TB3, 8pp.
Gibs J and Imbrigiotta T.E, 1990. Well-purging criteria for sampling purgeable organic compounds. Ground Water 28 (1), 68-78.

Gibs J, Brown G.A, Turner K.S, Macleod C.L, Jellinski J.C and Koehnlein S.A, 1993. Effects of small-scale vertical variations in well-
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Groundwater Sampling - Well Purging - b) Bias and Flow Averaging
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Water Monitoring & Remediation 25 (1), 52-62.
Britt S.L, 2005. Testing the in-well horizontal laminar flow assumption with a sand-tank well model. Ground Water Monitoring &
Remediation 25 (3), 73-81.
Dumble P, 2006. Groundwater monitoring and sampling - new research and the importance of borehole construction. IAH (Irish Group)
26th Annual Conference Proceeedings, Tullamore, 25-26 April 2006, 10pp.
Flynn R.M, Schnegg P-A, Costa R, Mallen G and Zwahlen F, 2005. Identification of zones of preferential groundwater tracer transport
using a mobile downhole fluorometer. Hydrogeology Journal 13, 366-377.
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Remediation 20 (1), 86-93.
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Ground Water 35 (2), 339-346.
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115 (2), 270-276.
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Remediation 27 (3), 49-58.

Groundwater Sampling - Well Purging - c) Passive Sampling
No purge methods

Barrez F and Mania J, 2009. Analysis of hydrodynamic and hydrochemical behaviour of an aquifer using dialysis cells. Hydrogeology
Journal 17, 781-792.

Divine C.E, Madsen L.L, Andrews S.D and Santangelo-Dreiling T, 2005. Passive diffusion ground water samplers at a site with
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Vrana B, Mills G.A, Allan |.J, Dominiak E, Svensson, K, Knutsson J, Morrison G and Greenwood R., 2005. Passive sampling techniques
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ground-water-discharge zone. USGS Techniques of Water-Resources Investigations Report 02-4031, 22pp.

Groundwater Sampling - Well Purging - d) Low Flow Methods
Low flow and "micro-purging"
American Society for Testing and Materials (ASTM), 2002. Standard Practice for Low-Flow Purging and Sampling for Wells and Devices
Used for Ground-Water Quality Investigations. ASTM D-6771-02.
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Groundwater Sampling Equipment - a) Methods
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Vrana B, Mills G.A, Allan I.J, Dominiak E, Svensson, K, Knutsson J, Morrison G and Greenwood R., 2005. Passive sampling techniques
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Groundwater Sampling Equipment - b) Materials
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Groundwater Sampling Equipment - ¢c) Comparative Papers
Comparative studies using different sampling equipment
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CL:AIRE, 2008. Principles and Practice for the Collection of Representative Groundwater Samples Technical Bulletin TB3, 8pp.
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concentrations of three volatile organics. Ground Water Monitoring & Remediation 8 (3), 90-96.
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Groundwater Characterisation - a) Ammonia
Monitoring ammonia, retardation and characterisation
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Groundwater Characterisation - b) LNAPL and DNAPLs

Monitoring light and dense aqueous phase liquids in groundwater

American Petroleum Institute (API), 2003. Answers to frequently asked questions about managing risk at LNAPL sites. API Soil and
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Ed Thornton, S.F and Oswald S.E.
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Groundwater Characterisation - ¢) Natural Attenuation
Monitoring Natural Attenuation (MNA)
Bottrell S.H, Thornton S.F, Spence M.J, Alshor S. and Spence K.H, 2010. Assessment of the use of fluorescent tracers in a contaminated
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Measurements in Boreholes: a) Water Levels
Manual methods, standards and related issues.
American Society for Testing and Materials (ASTM), 2001. Standard Test Method for Determining Subsurface Liquid Levels in a Borehole
or Monitoring Well (Observation Well). ASTM D4750-87, 6pp.

Brassington F.C, 1992. Measurement of head variations within observation boreholes and their implications for groundwater monitoring.
Journal of Water and Environmental Management (pre 1999) 6, 91-100.

British Standards Institution, 2005. Manual methods for the measurement of a groundwater level in a well. British Standard BS 1ISO 21413:
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Measurements in Boreholes: b) Data Loggers
Pressure transducers
Lorenzen G, Sprenger C and Pekdeger A., 2011. A simple method to hide data loggers safely in observation wells. Ground Water 49 (3),
450 -453.
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Measurements in Boreholes: ¢) Barometric Effects
Barometric water level fluctuations
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data. Hydrogeology Journal 16, 1469-1481.
BETCO, 2005. Barometric and Earth Tide Response Correction (BETCO). User manual for BETCO BETCO User Guide, 17pp.
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