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Figure 1. Passive sampling regimes. Modified from figure 1 of 

Seethapathy and others (2008).
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Figure 2. The chemical 

gradient across a membrane 

A, before equilibrium and 

B, after equilibrium. Modified 

from Interstate Technology 

and Regulatory Council (2004). 
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Figure 3. Chemical gradient from the groundwater to the 

receiving phase of the accumulation-type passive sampler. 

Modified from Seethapathy and others (2008).
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Length of saturated water column in well, in feet

Range of purge time for pump rates between 1 and 10 gallons 

per minute required prior to groundwater sampling assuming 

evacuation of three well volumes of water

Typical deployment time for passive sampling;

deployment time (2 hours), and retrieval time (0.5 hour)

1 gal/min pump rate

10 gal/min pump rate

EXPLANATION

Figure 4. Purge duration 

for 1- and 10-gallon-per-

minute rates of pumping 

for a 4-inch-diameter well. 
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A B

Figure 5. A, A polyethylene diffusion bag (PDB) sampler and B, a tripod used for installation of PDB samplers in a well. 

Photographs by Bradley P. Varhol, EON Products, Inc.
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Figure 6. Multiple polyethylene diffusion bag samplers A, deployed in a well screen under horizontal flow conditions, 

and B, multiple PDBs deployed under complex vertical and horizontal groundwater flow conditions. Modified from 

Vroblesky and others (2001). [Arrows indicate direction of groundwater flow.]
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Figure 7. A 2.5-inch diameter 

regenerated cellulose dialysis 

membrane sampler with 

external supports, A, prior to 

assembly, and B, after assembly. 

Photographs by Thomas E. 

Imbrigiotta, U.S. Geological 

Survey.
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A B

Figure 8. Internal supports for regenerated cellulose dialysis membrane samplers. Photographs by 

Thomas E. Imbrigiotta and Donald A. Vroblesky, U.S. Geological Survey.

Table 1. Dialysis membrane flat widths, filled diameters, and filled volumes for regenerated cellulose dialysis membrane passive 

samplers. From Imbrigiotta and others (2007).¨ � � © � 
 � � 
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Figure 9. A rigid porous polyethylene sampler A, without the protective mesh, and B, with the protective mesh in a water-filled tube for 

shipment. Photographs by Leslie Venegas, ALS Global.
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A

B

Figure 10. Two different sized nylon-screen passive samplers 

A, V/A ratio of 6:1 and B, V/A ratio of 22:1. Photographs by Donald 

A. Vroblesky and Philip T. Harte, U.S. Geological Survey. [V, volume 

of sampler; A, diffusion surface area of opening of sampler].

? h N L D @ < A E D D T D > ? @ > s D T C B = D E > A E D T ? h < F D @ F > = > O D S ? @ F = > = K D @ = FB E D = ? M D S ? I I D S = D T d x K E = J D E Y D h = D @ T D T H D E > ? T F ? A T D H I ? N G D @ =P t { C D D i F c G B N M D @ D D T D T = ? B S J > D O D D g K > I > M E B = > ? @ A ? E F ? G D= E B S D G D = B I F d
4.5 EON Dual Membrane (DM) Sampler®R J D u l e f E ? T K S = F Y Q @ S d y K B I ` D G M E B @ D P y ` c F B G <H I D E ¥ > F B @ D g K > I > M E > K G < G D G M E B @ D < = N H D H B F F > O D F B G H I D E d Q =D F F D @ = > B I I N S ? G M > @ D F B f y z F B G H I D E B @ T B e _ F B G H I D E K F > @ LC B F T D O D I ? H D T A B > E I N E D S D @ = I N P S > E S B Z [ a m ] u l e f E ? T K S = F YQ @ S d Y Z [ a \ c d o > O D @ > = F E D S D @ = T D O D I ? H G D @ = Y = J D F B G H I D E J B F @ ? =M D D @ K F D T D h = D @ F > O D I N d R J D y ` F B G H I D E = J D ? E D = > S B I I N B I I ? C F@ K = E > D @ = F Y � l V F Y B @ T F ? G D f x ^ _ F d^ S ? G H B E > F ? @ F = K T N ? A = J D E D F K I = F ? A F B G H I D F S ? I I D S = D Tx ? E S D z B F D Y ^ I M K g K D E g K D Y e D C ` D h > S ? Y F J ? C D T E D I B = > O D I NL ? ? T B L E D D G D @ = M D = C D D @ = J D S ? @ S D @ = E B = > ? @ F ? A = C ? � l V FB @ > ? @ F Y B @ T F D I D S = D T = E B S D G D = B I F P u ^ u @ L > @ D D E > @ L Y _ S > D @ S D YB @ T R D S J @ ? I ? L N Y Z [ a \ Y Z [ a q c d ` ? E D = J B @ p [ H D E S D @ = ? A = J DS ? G H B E > F ? @ F G B T D M D = C D D @ = J D = C ? F B G H I > @ L G D = J ? T F C D E DC D E D S ? G H B E B M I D = ? = J D U f y M D = C D D @ T K H I > S B = D F B G H I D FP u ^ u @ L > @ D D E > @ L Y _ S > D @ S D Y B @ T R D S J @ ? I ? L N Y Z [ a \ Y Z [ a q c dv B = D E F B G H I D F S ? I I D S = D T C > = J y ` F B G H I D E F B E D F J > H H D T = ?= J D I B M ? E B = ? E N A ? E T > E D S = B @ B I N F > F ? A ? E L B @ > S S ? G H ? K @ T B @ T> @ ? E L B @ > S S ? @ F = > = K D @ = S ? @ S D @ = E B = > ? @ F d
4.5.1 Description and OperationR J D y ` F B G H I D E S ? @ F > F = F ? A B a d q m < > @ d < T > B G D = D E M NZ Z < > @ d < I ? @ L J ? I I ? C S N I > @ T E > S B I Y H D E A ? E B = D T = K M D = J B = A ? E G F BE > L > T F B G H I D S J B G M D E d R J D = ? H \ > @ d ? A = J D F B G H I D S J B G M D E > FC E B H H D T C > = J B a Z m < § G G D F J @ N I ? @ F S E D D @ G B = D E > B I Y C J D E D B F= J D M ? = = ? G a \ > @ d ? A = J D F B G H I D S J B G M D E > F C E B H H D T C > = J B @ <<R J D } y f u G D G M E B @ D > @ = J D I ? C D E H B E = ? A = J D F B G H I D E B I I ? C FG D G M E B @ D F A ? E G ? @ D > @ = D E @ B I F B G H I D S J B G M D E d u g K > I > M E B = > ? @? S S K E F C J D @ = J D S J D G > S B I S ? @ F = > = K D @ = F = J B = D @ = D E = J E ? K L J M ? = JS ? @ S D @ = E B = > ? @ F M D S ? G D K @ > A ? E G = J E ? K L J ? K = Y B @ T = J D S ? @ S D @ = E B <= > ? @ F G B = S J = J B = > @ = J D C B = D E ? K = F > T D = J D F B G H I D E > @ = J D C D I I dR J > F F B G H I D E F J ? K I T M D T D H I ? N D T > @ B C D I I A ? E B = I D B F = { C D D i F= ? D g K > I > M E B = D A ? E G ? F = S ? @ F = > = K D @ = F d v J D @ B y ` F B G H I D E > FE D G ? O D T A E ? G B C D I I Y = J D C B = D E > @ = J D @ N I ? @ F S E D D @ H ? E = > ? @C > I I I D B i ? K = B @ T ? @ I N = J D C B = D E > @ = J D } y f u H ? E = > ? @ C > I IM D E D = B > @ D T d z D S B K F D ? A = J > F Y B y ` F B G H I D E C > = J = J D B M ? O DT > G D @ F > ? @ F C > I I S ? I I D S = B H H E ? h > G B = D I N \ Z m G } ? A C B = D E d



18  Passive Sampling of Groundwater Wells for Determination of Water Chemistry

A B

Figure 11. A, An EON Products, Inc. Dual Membrane (DM) sampler® and B, a vertical string of DM samplers being retrieved from a 

well. Photographs by Bradley P. Varhol, EON Products, Inc. and Rebecca Travis, U.S. Geological Survey.

Constituents equilibrate by

diffusing through the

membranes and then mixing

vertically within the sampler

Large pore membrane

Small pore membrane

Permeable to large and small molecules

Permeable to non-polar VOCs
Sample “Reservoir”

Figure 12. An EON Products, Inc. Dual Membrane sampler® with large pore and small pore membrane configurations. Modified 

from diagram by Bradley P. Varhol, EON Products, Inc. [VOCs, volatile organic compounds]
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Figure 13. The QED Environmental Systems, Inc. Snap Sampler® with A, a volatile organic compound bottle (40-millileter vial), and 

B, variously sized volatile organic compound and inorganic constituent bottles. Photographs by Sanford Britt, QED Environmental 

Systems, Inc.
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Figure 14. Various views of the QED Environmental Systems, Inc. Snap Sampler® operation in a well. Photographs by Sanford Britt, 
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Figure 15. The AGI Sample Module®. Photograph from Mark 

Arnold, Amplified Geophysical Imaging, LLC.
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Figure 16. The installation of an AGI Sample Module® in a 

monitoring well. Modified from diagram by Mark Arnold, Amplified 
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diagram of SPMD operation. Photograph and 
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Figure 18. Hypothesized relation of passive sampler constituent concentration responses to 

rates of well flushing and groundwater flow and transport assuming constant sampler equilibrium 

rates for A, high-permeability, B, medium-permeability, and C, low-permeability formations. 

[Cs, constituent concentration in the sampler; Cfm, constituent concentration in groundwater in the 

formation; Cw, constituent concentration in the well bore; >, greater than; <, less than; , greater 

than or equal to; , less than or equal to]
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Figure 20. Ambient borehole flow patterns and relation to vertical water chemistry as measured by 

passive samplers: A, upward flow, B, convergent outflow, C, mixed cross flow, and D, mixed stratified 

flow. [P, passive sampler; F, inflowing or outflowing groundwater location of fracture; arrow, indicates 

direction of flow]
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Table 2. Classifications of intervals in open borehole fractured-rock wells, based on distinguishing hydraulic and chemical 

characteristics of zones. From Harte and Brandon (2020).
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Table 4. Chemical constituents and corresponding sampling capability of passive samplers.	 
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Table 5. Minimum volumes required for selected analytes from the U.S. Geological Survey National Water Quality Laboratory.� f g h 
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7.0 Sampler Deployment, Retrieval, and 
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y < F H O L J 9 G B A I C 9 O > K > ? 9 = ; C G B 9 F = ? A < B J N 9 B A E 9 F 9 J< O > H B > ? 9 J 9 = H F 9 J J 9 G > ? A O > ? 9 B H O 9 H = ; >> ? 9 C 9 ; = < F H O L G A H O > [ z e \ A F A > ? 9 F F 9 D 9 F 9 O : 9 G A H O > K = < : ? ; =B ; O J = < F D ; : 9 P Q ? 9 G ? F ; = 9 = B A E B I ; O J : ; F 9 D < B B I H = 9 C G ? ; = H { 9 J> A C H O H C H { 9 C H v H O L A D > ? 9 E ; > 9 F : A B < C O H O > ? 9 E 9 B B ; O J > AG F 9 @ 9 O > ; N F ; = H A O A D > ? 9 = ; C G B 9 F ; L ; H O = > > ? 9 H O = H J 9 A D > ? 9 : ; = H O LA F A G 9 O ? A B 9 P Q ? 9 = < = G 9 O = H A O B H O 9 C < = > N 9 = 9 : < F 9 J ; > > ? 9 > A G A D> ? 9 : ; = H O L K = A > ? 9 G A = H > H A O A D > ? 9 = ; C G B 9 F E H B B O A > : ? ; O L 9 J < F SH O L > ? 9 G 9 F H A J A D 9 R < H B H N F ; > H A O P ] O 9 v ; C G B 9 A D = 9 : < F H O L ; = < = S= < = G 9 O = H A O B H O 9 H = ; > > ; : ? 9 J > A ; N A B > > ? ; > H = = 9 : < F 9 J > ? F A < L ? > ? 9: ; = H O L ; O J N A B > 9 J E H > ? O < > = A O N A > ? = H J 9 = A D > ? 9 : ; = H O L E ; B B PX ? 9 O > ? 9 ; > > ; : ? C 9 O > H = : A @ 9 F 9 J N I ; B A : M 9 J E 9 B B : ; G K > ? 9 B H O 9; O J N A B > ; F 9 > ; C G 9 F F 9 = H = > ; O > P ^ O ; J J H > H A O K ; : ; < > H A O = H L O : ; ON 9 G B ; : 9 J A O ; E 9 B B K = < : ? ; = > ? ; > = ? A E O H O ] G G 9 O J H v ` K > AH O J H : ; > 9 = ; C G B 9 F = ; F 9 H O = > ; B B 9 J H O > ? 9 E 9 B B PQ ? 9 H O = > ; B B ; > H A O A D C A = > G ; = = H @ 9 = ; C G B 9 F = H = 9 ; = H B I; : : A C G B H = ? 9 J N I A O 9 G 9 F = A O K N < > A N @ H A < = B I : ; O N 9 J A O 9 D ; = > 9 FN I > E A G 9 A G B 9 P | A E 9 @ 9 F K > E A G 9 A G B 9 ; F 9 F 9 : A C C 9 O J 9 J D A FG ; = = H @ 9 = ; C G B 9 F = PQ ? 9 ; C A < O > A D E 9 H L ? > > A ; > > ; : ? > A > ? 9 B H O 9 D A F ; G ; = = H @ 9 S> ? 9 < G E ; F J N < A I ; O > D A F : 9 > ? ; > H = 9 ve y 8 = ; C G B 9 F = K N < A I ; O : I : ; O N 9 F A < L ? B I: ; B : < B ; > 9 J N I > ? 9 @ A B < C 9 [ : < N H : D 9 9 > } D > ~ � \ A D E ; > 9 F J H = G B ; : 9 J S> H G B H 9 J N I > ? 9 J 9 O = H > I A D E ; > 9 F [ � a P c G A < O J = [ B N \ G 9 F D > ~ \ P � A F ;� � � S H O P S J H ; C 9 > 9 F N I x b b S D > S B A O L G A B I G F A G I B 9 O 9 = < = G 9 O = H A O B H O 9 K> ? 9 ; C A < O > A D E 9 H L ? > O 9 9 J 9 J E A < B J N 9 b P b � B N G 9 F D > A D B H O 9 A F� B N = > A > ; B P
7.3 Deployment Period� A F 9 R < H B H N F H < C S C 9 C N F ; O 9 S > I G 9 G ; = = H @ 9 = ; C G B 9 F = K > ? 9J 9 G B A I C 9 O > G 9 F H A J K > ? ; > H = > ? 9 > H C 9 > ? 9 G ; = = H @ 9 = ; C G B 9 F H = B 9 D >H O ; E 9 B B K H = J 9 G 9 O J 9 O > G F H C ; F H B I A O > E A D ; : > A F = � [ x \ > ? 9 B 9 O L > ?F 9 S = > ; N H B H { 9 ; D > 9 F H O > F A J < : > H A O A D > ? 9 = ; C G B 9 F [ > H C 9 x \ ; O J[ a \ > ? 9 B 9 O L > ? A D > H C 9 H > > ; M 9 = ; G ; = = H @ 9 = ; C G B 9 F > A : ? 9 C H : ; B B I9 R < H B H N F ; > 9 E H > ? > ? 9 E ; > 9 F H O > ? 9 E 9 B B [ > H C 9 a \ P Q ? 9 C H O H C < C
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Figure 21. Tamper-resistant 

attachment of a weighted 

passive sampler suspension 

line to an interior bolt. 

Photograph by Thomas E. 

Imbrigiotta, U.S. Geological 

Survey.J 9 G B A I C 9 O > G 9 F H A J = ? A < B J N 9 > ? 9 B A O L 9 F A D > H C 9 x A F a P ] C A F 9: A O = 9 F @ ; > H @ 9 ; G G F A ; : ? H = > A C ; M 9 > ? 9 J 9 G B A I C 9 O > G 9 F H A J > ? 9= < C A D > H C 9 x ; O J a P ^ O ? H L ? S G 9 F C 9 ; N H B H > I D A F C ; > H A O = K > ? 9N 9 R < H > 9 = B A E K A O > ? 9 A F J 9 F A D E 9 9 M = P e� �: C � � = \ K a E 9 9 M = H = > ? 9 C A = > D F 9 R < 9 O > B I < = 9 J J 9 G B A I C 9 O > > H C 9D A F C A = > G ; = = H @ 9 = ; C G B 9 F = P
7.4 Sampler Retrieval] D > 9 F > ? 9 ; G G F A G F H ; > 9 J 9 G B A I C 9 O > > H C 9 K > ? 9 G ; = = H @ 9= ; C G B 9 F = ; F 9 F 9 > F H 9 @ 9 J P � H = < ; B H O = G 9 : > H A O A D > ? 9 E 9 B B = ? A < B JN 9 J A O 9 > A H J 9 O > H D I E ? 9 > ? 9 F > ; C G 9 F H O L ? ; = A : : < F F 9 J J < F H O LJ 9 G B A I C 9 O > P X ; > 9 F B 9 @ 9 B = = ? A < B J N 9 C 9 ; = < F 9 J G F H A F > A = ; C S
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8.0 Data Reporting ProceduresQ ? 9 J H = : F 9 > 9 O ; > < F 9 A D G ; = = H @ 9 = ; C G B H O L B 9 O J = H > = 9 B D> A J ; > ; : A B B 9 : > H A O K : A J H O L K ; O J 9 O > F I H O > A J ; > ; N ; = 9 = > ? ; > ; F 9

= > ; O J ; F J G < F L 9 = ; C G B H O L P � A F J ; > ; N ; = 9 = = < : ? ; = > ? 9 T U V UW ; > H A O ; B X ; > 9 F ^ O D A F C ; > H A O U I = > 9 C [ W X ^ U \ K G B ; : 9 C 9 O > KG ; = = H @ 9 = ; C G B 9 = D F A C > ? 9 = ; C 9 E 9 B B P d H > ? 9 F = H O L B 9 A F C < B > H G B 9G < F L 9 ; O J G ; = = H @ 9 = ; C G B H O L P e < F L H O L G F A J < : 9 = ; O H O = > ; O > ; SO 9 A < = = ; C G B 9 K E ? 9 F 9 ; = > ? 9 G ; = = H @ 9 = ; C G B 9 O 9 9 J = > A ? ; @ 9 ; : A B SB 9 : > H A O G 9 F H A J 9 R < H @ ; B 9 O > > A > ? 9 B ; = > D 9 E J ; I = A F E 9 9 M = A D > ? 9S> 9 F 9 J A F > A > ; B K = ? A < B J N 9 N ; = 9 J A O > ? 9 C 9 C N F ; O 9 G A F 9 = H { 9 ; O J SD A F G < F L 9 = ; C G B 9 = ; O J G ; = = H @ 9 = ; C G B 9 = ; F 9 B H = > 9 J H O > ; N B 9 � P
9.0 Quality Assurance/Quality ControlY < ; B H > I ; = = < F ; O : 9 ; O J R < ; B H > I : A O > F A B [ Y ] � Y ` \ E H > ?> ? A = 9 D A F G < F L 9 = ; C G B H O L P z ; O I A D > ? 9 G ; = = H @ 9 = ; C G B 9 F =F 9 R < H F 9 > ? ; > ; E ; > 9 F = A < F : 9 H = > 9 = > 9 J D A F > ? 9 G F 9 = 9 O : 9 A DA < > B H O 9 J H O > ? H = = 9 : > H A O P
9.1 Recommended QA/QC Samples] = E H > ? ; B B L F A < O J E ; > 9 F = ; C G B H O L K Y ] � Y ` = ; C G B 9 = C < = >N 9 : A B B 9 : > 9 J E ? 9 O < = H O L G ; = = H @ 9 = ; C G B 9 F = P Y ] � Y ` = ; C G B 9 =? 9 B G J 9 > 9 F C H O 9 E ? 9 > ? 9 F > ? 9 F 9 H = : A O > ; C H O ; > H A O H O > ? 9 E ; > 9 FC ; > 9 F H ; B = A D > ? 9 = ; C G B 9 F K A F : F A = = S : A O > ; C H O ; > H A O H O > ? 9 : A A B 9 FJ < F H O L = ? H G C 9 O > > A > ? 9 B ; N A F ; > A F I P Y ] � Y ` = ; C G B 9 = ; B = A : ; ON 9 < = 9 J > A 9 v G B ; H O > ? 9 @ ; F H ; N H B H > I A D > ? 9 F 9 = < B > = D F A C > ? 9 E ; > 9 F= ; C G B 9 = > ? ; > > ? 9 = ; C G B 9 F = G F A J < : 9 P
9.1.1 Deionized Water Source Blank S; B ; N A F ; > A F I > F 9 ; > C 9 O > = I = > 9 C K = < : ? ; = ] U Q z Q I G 9 x E ; > 9 F[ ] U Q z K a b x c \ K A F W X Y Z H O A F L ; O H : N B ; O M E ; > 9 F A F W X Y ZA F L ; O H : N B ; O M E ; > 9 F P ] = ; C G B 9 A D > ? 9 N B ; O M E ; > 9 F = ? A < B J N 9: A B B 9 : > 9 J ; O J ; O ; B I { 9 J D A F > ? 9 : A O = > H > < 9 O > = A D H O > 9 F 9 = > D A F > ? 9: A C C 9 F : H ; B B I ; @ ; H B ; N B 9 G ; = = H @ 9 = ; C G B 9 F = K = < : ? ; = e y 8 ; O JN B ; O M E ; > 9 F P ^ O > ? H = : ; = 9 K > ? 9 C ; O < D ; : > < F 9 F < = < ; B B I ; > > ; : ? 9 = ;H O = H J 9 > ? 9 = ; C G B 9 F P
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Table 6. Identifiers and parameter codes for data associated with purge and passive samples for input into the U.S. Geological 

Survey National Water Information System database.� 
 Ø â í Û Ü Û n
Identifier

Purge, bulk sample Passive, discrete sample

Description

Param-

eter 

code

Sub  

param-

eter 

code

Description Parameter code

Sub  

param-

eter 

codeÁ $ º ñ É � Á $ º ñ É �É Â ¼ ¿ Ç ó Õ Â Ä Ì Å ¿ + ¿ Î ½ È Ñ Â ¼ ¿ É º $ 6 Á � + ¿ Î ½ È Â È Ñ ¿ È Ñ Ñ Â ¼ ¿ Õ Ì Â È ¼ Ã ¿Ñ ¿ Ì Å Ç Ô Ä ¿ È ¼ Ì ¿ Í ½ Ç Ñ É º $ 6 Á �$ ½ Ä ¿ Ç ó Õ Â Ä Ì Å ¿ + ¿ Î ½ È ¼ ½ Ä ¿ Ò Ç È ¿ Õ Â Ä Ì Å ¿Ì ¿ Í ¼ ½ Ä ¿ � $ ñ Ï 6 Á � + ¿ Î ½ È Â È Ñ ¿ È Ñ ¼ ½ Ä ¿ Õ ô ½ ¼ Ã ¼ ½ Ä ¿Õ Â Ä Ì Å ¿ Í $ ñ Ï 6 Á �É ¿ Ì Å Ç Ô Ä ¿ È ¼ Ì ¿ Í ½ Ç Ñ ñ È Õ ¼ Â È ¼ Â È ¿ Ç Ê Õ ô ½ ¼ Ã È ÇÑ Ê Í Â ¼ ½ Ç È � � + ¿ Î ½ È Â È Ñ ¿ È Ñ Ñ Â ¼ ¿ Õ Ì Â È ¼ Ã ¿Ñ ¿ Ì Å Ç Ô Ä ¿ È ¼ Ì ¿ Í ½ Ç Ñ � �Ï ¿ Ñ ½ Ê Ä t Í Ç Ê È Ñ ô Â ¼ ¿ Í Ï 6 É ñ Ï � t t Í Ç Ê È Ñ ô Â ¼ ¿ Í Ï 6 É ñ Ï � t$ Ô Ì ¿ Ç ó Õ Â Ä Ì Å ¿ t Í Â ò � ù Ç Ä Ì Ç Õ ½ ¼ ¿ ÷$ Ç ¼ Â Å Ç Í Ñ ½ Õ Õ Ç Å ¾ ¿ Ñ � � + Â Õ ¿ Ñ Ç È Õ Â Ä Ì Å ¿ Í Ä ¿ Ä ò Í Â È ¿Ì Ç Í ¿ Õ ½ Æ ¿ � �Á Â Ä Ì Å ¿ ½ È ¼ ¿ Í ¾ Â Å Ò ó ¿ ¿ ¼ � � ¿ Å Å Õ » Í ¿ ¿ È þ þ þ þ ø � Ç ó Õ Â Ä Ì Å ¿ Í Ò ó ¿ ¿ ¼ ò ¿ Å Ç ô Å Â È ÑÕ Ê Í ó Â » ¿ � � ö þ ð û Ò ¼ Ç Ì Ç óÕ Â Ä Ì Å ¿ Í � Ç Í� ö þ ð ü Ò ò Ç ¼ ¼ Ç ÄÇ ó Õ Â Ä Ì Å ¿ Í � �É ¿ Ì ¼ Ã Ç ó ô ¿ Å Å Ò ó ¿ ¿ ¼ � É ¿ Ì ¼ Ã ½ È » Å Ê Ñ ½ È Î Õ Ê Ä Ì � ö þ þ � � Á Â Ä ¿ Â Õ Ì Ê Í Î ¿ � ö þ þ � �É ¿ Ì ¼ Ã Ç ó ô Â ¼ ¿ Í Å ¿ ¾ ¿ ÅÒ ó ¿ ¿ ¼ ò ¿ Å Ç ô Å Â È ÑÕ Ê Í ó Â » ¿ � Ï Ê Å ¼ ½ Ì Å ¿ Í ¿ Â Ñ ½ È Î Õ ó Ç ÍÕ ¼ Â ¼ ½ » Â È Ñ Ì Ê Í Î ¿ � ö þ ð � � Ï Ê Å ¼ ½ Ì Å ¿ Í ¿ Â Ñ ½ È Î Õ ó Ç Í Õ ¼ Â Í ¼ Â È Ñ¿ È Ñ Ñ ¿ Ì Å Ç Ô Ä ¿ È ¼ Ñ Â ¼ ¿ � ö þ ð � �' Ê Í Ì Ç Õ ¿ Ç ó Õ ½ ¼ ¿ ¾ ½ Õ ½ ¼ ' Í ½ Ä Â Í Ô û þ ö � þ ö þ þ ð ' Í ½ Ä Â Í Ô û þ ö � þ ö þ þ ðÁ Â Ä Ì Å ¿ Ì Ê Í Ì Ç Õ ¿ & Ç Ê ¼ ½ È ¿ � ð � � � ð þ & Ç Ê ¼ ½ È ¿ � ð � � � ð þÁ Â Ä Ì Å ½ È Î Ä ¿ ¼ Ã Ç Ñ ' ¿ Í ½ Õ ¼ Â Å ¼ ½ » Ì Ê Ä Ì � ö ø � � ú þ � þ % ¼ Ã ¿ Í � ö ø � � � þ ð þÁ Â Ä Ì Å ½ È Î Ä ¿ ¼ Ã Ç Ñ Á Ê ò Ä ¿ Í Õ ½ ò Å ¿ Ì Ê Ä Ì � ö ø � � ú þ ú þ � ö ø � � ð ú þÁ Â Ä Ì Å ½ È Î ¼ Ô Ì ¿ ' Ê Í Î ¿ � ò Ê Å Ó Õ Â Ä Ì Å ¿ � � � ú ð ü ú ø þ � þ
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Figure 22. Concentrations of cis-1,2-dichloroethene (cisDCE) from regenerated cellulose dialysis membrane (RCDM) samplers in 

relation to concentrations of cisDCE from low-flow purging, with a 1:1 linear relation line. Data from Imbrigiotta and others (2002, 2007).

Concentration of manganese from RCDM samplers, in micrograms per liter
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Figure 23. Concentrations of manganese from regenerated cellulose dialysis membrane (RCDM) samplers in relation to 

concentrations of manganese from low-flow purging, with a 1:1 linear relation line. Data from Imbrigiotta and others (2007).
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Figure 24. Concentrations of chloride from regenerated cellulose dialysis membrane (RCDM) samplers in relation to 
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Figure 1.1. Location of the former OK Tool facility at the Savage Superfund site, Milford, New Hampshire.
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Figure 1.2. Vertical chemical profile of tetrachloroethene concentrations from a long-screened (50-foot) well using uniformly 

spaced passive diffusion bag samplers, at the former OK Tool facility at the Savage Superfund site, Milford, New Hampshire, 2002–07. 

[µg/L, microgram per liter; altitude is referenced to National Geodetic Vertical Datum of 1929 (NGVD 29)]
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Table 2.1. Summary of uranium concentrations obtained using different sampling methods, including passive sampling, Homestake 

Superfund site, near Milan, New Mexico.ð ñ ò ó ô õ ö ÷ ø ù ú û ü
Type of sample Parameter Sample description Units

Well name

ND MV Q DD DD2 DD2 T11ý ý þ ÿ � � � � � � � � � ÿ � 	 � � � 	 
 � � � � 	 � � � � � ÿ � � � � � � 
 	 � � � � � � 	 � � 	 �� � ÿ 
 ÿ � � � � � � � � � � � ÿ � � � � � � � � � � � � � � � � � � � � � �  � � ! � � �ý ý " � � � ÿ � � � � � � ÿ � 	 � � � 	 
 � � � � 	 � � � � � ÿ � � � � � � 
 	 � � � � � � 	 � � 	 �� � ÿ 
 ÿ � � � � � 	 
 
 � ÿ � � � ÿ � � � � � � � � � � � � � � � � � � � � � � � � � ! � � �ý ý # 	 � � � � � � ÿ � 	 � � � 	 
 � � � # 	 � � � � � � 	 � � � � � ÿ � 	 � � 
 � � � � � 
� 	 � � 
 � $ � 	 � � 
 � � 	 � � � � % � � � � & ÿ 
 � � � ' ( � & ÿ 
 � ( (  & ÿ 
 �" � 	 
 � ÿ � 	 � � � 	 
 � � � ÿ � � 	 � � � � � � 	 � � � � � � ) � � � 
 � 
 �� 	 � � � � � � ÿ � � 	 � � 
 � * ÿ 
 � � � � � � ( � � � � ( � � � ' �  � � ! � � '� � 	 
 
 	 � 
 
 � � � 	 � � ÿ 
ÿ � � ÿ � 	 � � � 	 
 � � � + ) � � � 
 � � 	 � � � � � � 	 � � � � � � ÿ �� 	 � � 
 � * ÿ 
 � � � � � � , ( � � , ( � , � � � , ' � � , �  � ! � � �


` 5 . 6 7 0 < A P 1 H < 6 H 1 6 - 8 . - ; < 6 = 3 V 6 H < 6 - 8 . = - E A 1 0 0 N N6 1 . 8 A 1 0 0 N N 2 @ . 7 @ ; 9 @ N ] B a b I 9 _ ` 5 E . 6 7 P 1 H < 6 H 1 6 - 8 . - ; < 6 =A 1 8 1 @ ; 9 @ 1 8 . - A 1 0 0 N N - @ . 6 A 1 0 0 N N 2 B - . / 0 1 2 3 2 5 3 K 1 0 0 O E7 1 = J ; - 1 = @ < A ; 6 9 0 ; - - 0 1 : . 8 ; . / ; 0 ; - T ; 6 G E @ . 7 8 1 0 . - ; : 1 0 T @ ; 9 @ : . 8 ; F. / ; 0 ; - T ; 6 P 1 3 K 1 0 0 O ; = 7 < A 6 9 8 . 7 ; 1 6 - > 8 < I I ; 6 1 = . 6 7 I ; 0 0 = ; 6- @ 1 ? J J 1 8 P . 6 C . - 1 < S . = ; 6 . 6 7 8 1 H 1 ; : 1 = 7 ; = H @ . 8 9 1 < > 8 1 9 ; < 6 . 09 8 < ? 6 7 A . - 1 8 1 6 8 ; H @ 1 7 ; 6 P 1 3 F= . I J 0 1 8 = = - 8 . 7 7 0 ; 6 9 - @ 1 ; 6 > 1 8 8 1 7 H < 6 - . H - . = 7 1 - 1 8 I ; 6 1 7 > 8 < IF1 6 H 1 = ; 6 . X ? 1 < ? = ? 8 . 6 ; ? I H < 6 H 1 6 - 8 . - ; < 6 = 6 1 . 8 . 7 1 J - @ < > [ b > -
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Table 2.2. Summary of selenium concentrations obtained using different sampling methods, including passive sampling, Homestake 

Superfund site, near Milan, New Mexico.c d ó e ó f g h i j ð f j ó f ñ ô k ñ g ð f õ ô ó l ð ô ñ ó m g f i g j ô ð n ô k i õ l ó ô e g ñ ó ô ö o n p q û r s ø t u v e ó õ õ ñ ò k f m ó ñ ó j ñ g ð f e ó w ó e r f ð f ó v f ð õ k i l e ó r  v h õ ó l ô ó w g ð h õ w k e h ó x ô ð i õ k i ó y ó e e r z
Type of 

sample
Parameter Sample description Units

Well name

ND MV Q DD DD2  DD2 T11þ ÿ � � � � � � � � � ÿ � 	 � � � � � 
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Figure 3.2. 1:1 Correspondence plots of concentrations of A, trichloroethene (TCE) collected with regenerated cellulose dialysis 

membrane (RCDM) samplers versus low-flow purging, B, TCE collected with RCDM samplers versus polyethylene diffusion bag (PDB) 

samplers, C, cis-1-2-dichlorothene (cisDCE) collected with RCDM samplers versus low-flow purging, D, cisDCE collected with RCDM 

samplers versus PDB samplers, E, vinyl chloride (VC) collected with RCDM samplers versus low-flow purging, and F, VC collected with 

RCDM samplers versus PDB samplers. [Data from Imbrigiotta and others (2007).]
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Table 3.1. Chlorinated volatile organic compounds for which 

concentrations recovered by the regenerated cellulose dialysis 

membrane sampler, polyethylene diffusion bag sampler, and low-

flow purging were compared using the Kruskal-Wallis Test and 

no significant difference was found. zf h i � ó ô ð x j ð i l k ô g õ ð f õ x ð ô ñ ò ó j ð f õ ñ g ñ h ó f ñ k ñ j ð f j ó f ñ ô k ñ g ð f õ n ô ó k ñ ó ô ñ ò k f ñ ò ói g f g i h i m ó ñ ó j ñ g ð f e g i g ñ ü
Volatile organic compounds for which no significant difference 

was found between concentrations in samples collected with the 

RCDM sampler, PDB sampler, and low-flow purging (at p<0.05)� � � � � � ÿ � ÿ � � � � 
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Table 3.2. Inorganic constituents and selected organic compounds for which concentrations recovered by the 

regenerated cellulose dialysis membrane sampler and low-flow purging were compared using the Wilcoxon Signed 

Rank Test and no significant difference was found. z
Constituents for which no significant difference was found between concentrations in samples collected with the  

RCDM sampler and low-flow purging (at p<0.05)� � � � � 
 � � $ � � % � � � ÿ � � 
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Figure 4.2. 1:1 Correspondence plots of concentrations of A, benzene collected with regenerated cellulose dialysis membrane 

(RCDM) samplers versus low-flow purging, B, benzene collected with RCDM samplers versus polyethylene diffusion bag (PDB) 

samplers, C, ethylbenzene collected with RCDM samplers versus low-flow purging, D, ethylbenzene collected with RCDM samplers 

versus PDB sampler, E, o-xylene collected with RCDM samplers versus low-flow purging, and F, o-xylene collected with RCDM 

sampler versus PDB samplers. [Data from Imbrigiotta and others (2007).]
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Table 4.1. Aromatic volatile organic compounds for which concentrations obtained using the 

regenerated cellulose dialysis membrane sampler, the polyethylene diffusion bag sampler, and low-

flow purging were compared using the Kruskal-Wallis Test and no significant difference was found. ¢ £ ¤ ¢ ¥ ¦ § ¨ © ª ¢ « ª £ ¢ ¨ ¬ ­ ® ¤ ¢ « ª ¬ © ¬ ¯ ® « ¬ § ¬ ¤ ¢ « ¤ ® « ¬ ¨ § ¬ © ¢ « ª ° ¨ ® § ¬ ® ¨ ¬ ­ § « ¬ ­ ® ¥ © « © ¥ ¯ ¥ ± ® ¬ ® ¤ ¬ © ¢ « ² © ¥ © ¬ ³
Compounds for which no significant difference was found between concentrations in samples  

collected with the RCDM sampler, PDB sampler, and low-flow purging (at p<0.05)´ µ ¶ · ¸ ¹ ´ º » ´ º ´ ¼ ½ ¾ ¿ ¹ ´ º » ´ º ´ ¼ ½ À ¿Á Â Ã Ä Å Ã Ä · ¸ ¹ ´ º » ´ º ´ ¼ ½ ¾ ¿ µ Ã ¸ Æ ´ º ´ ¼ ½ Ç ¿º È Ä Å Ã Ä · ¸ ¹ ´ º » ´ º ´ ¼ ½ É ¿ Ê Ë Ä È Ì · ¸ ´ º ´ ¼ ½ ¾ ¿µ ´ Å µ È ¹ Æ µ · ¸ ¹ ´ º » ´ º ´ ¼ ¾ ¿ Ã È Ì · ¸ ´ º ´ ¼ ½ Ç ¿º Í Ä ¶ µ ¶ Í ¸ ´ º ´ ¼ ½ Î ¿ Â µ · Å ´ º ´ ¼ Ï ¿½ Ë Î Ë É È µ Å Á Ê ´ µ ¶ · ¸ ¹ ´ º » ´ º ´ ¼ ½ ¾ ¿½ Ë À Ë Ç È µ Å Á Ê ´ µ ¶ · ¸ ¹ ´ º » ´ º ´ ¼ ½ À ¿Ê ´ µ ¶ · ¸ µ ´ Å µ È ¹ Æ µ · ¸ ´ µ ¶ ´ Å ¼ Ç ¿
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Appendix B. Field Form for Deployment and Retrieval of Passive Samplers
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Appendix C. Well Label for Deployed Passive Samplers
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