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Monitoring Driver

ÅBio-accumulation in food chain



Fish Stories



Water Regulations

ÅGreat Lakes Water Quality Agreement 1987

ï"Great Lakes Water Quality Initiative Criteria 

Documents éò (EPA-820-B-95-008, March 1995).

ÅNational Toxics Rule (40 CFR 131.36)

ÅFinal Water Quality Guidance for 

the Great Lakes System (1995)
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Mercury - Water Quality Criteria

NTR Great Lakes

Criterion (ng/L) (ng/L)

Freshwater Acute 2400 1440

Freshwater Chronic 12 770

Marine Acute 2100

Marine Chronic 25

Human Health 140 1.8

Wildlife 1.3

Source - US EPA Office of Water
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Why is it hard to collect representative 

water samples for mercury?

ÅRegulatory limits are low

ÅAmbient water concentrations are low

ÅTest method is very sensitive to low 
concentrations

ÅMercury is a common contaminant in solids

ÅHard to prevent exposure to solid materials
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Common Wastewater Results

245.1 and 1631
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Common Wastewater Results

continued
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Method Detection Limits

Method  Max. MDL Actual MDL

1631E 0.20 ng/L 0.11 ng/L
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Where did it come from?

ÅManufacturing and natural processes
ïindustrial processes (e.g., Chlor-alkali plants)

ïvolcano

ÅCombustion
ïfossil fuels (e.g., coal, oil)

ïmunicipal, medical, and hazardous waste incineration

ÅEquipment
ïthermometers

ïbatteries

ïswitching equipment

ïindustrial control instruments

ÅAdditive
ïpaint

ïcatalysts

ïturf products

ïexplosives
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Sampling Contamination Control

HCl

clothing

gloves

water

Reagents

Environment
air - vapor/particulates
airborne dirt and dust 

valves & plumbing

rain & snow

Field Personnel

dental work

Equipment

sample bottle pump

tubing extension pole

dipper filter

skin

water - particulates
settled or floating dirt and debris 

soap

solvents
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Sample Collection

ÅMethods 1669 & 1631

ÅCollection technique

ÅCleanliness

ÅQC (equipment & field)
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Sample Collection 

1669 Summary

ÅFluoropolymer or borosilicate glass bottle

ÅDouble bagged bottle(s)

ÅDirty Hands

ïoperation of machinery, sampler preparation, 
outside bag handling

ÅClean Hands

ïinside bag handling

ïsample bottle

ïsample transfer
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Two - Person 

Clean Hands / Dirty Hands

ÅDH already 

opened outer 

bag

ÅCH opens 

inner bag

ÅCH handles 

bottles
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1669 Collection Technique

ÅUS EPA Office of Water
video demonstrating ñclean hands / dirty handsò

ÅDirect manual surface sampling (Sec. 8.2.5)

ÅGrab sampling device (8.2.6)

ÅDepth sampling with jar (8.2.7)

ÅContinuous flow sampling 
with peristaltic pump (8.2.8)

ÅIn-line sample filtration (8.2.8.7)

ÅAvoid exposure to rain (or snow) 18 min. EPA video
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1669 / 1631 Field & Equipment 

QC ñRequirementsò

ÅEquipment blanks (1669 Sec. 9.3)

ïbottle blanks

ïsampling equipment blanks - all equipment

ÅField blanks (10% frequency) (1669 Sec. 9.4)

ïpretested water available from TestAmerica

ÅField duplicate (10%frequency)(1669 Sec.9.5)

ÅMS/MSD (1 pair per 10 site samples) (1631 Sec. 9.3)

ÅTrip blank (not in methods, available from TestAmerica)
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1669 / 1631 Cleanliness

ÅNo metal / sample contact

ÅñPretestedò bottles, pump tubing, filters

ÅEquipment that contacts sample

ïmanufactured clean

ïchemically cleaned

Åsoaked in 5-10% HCl

Årinsed with reagent water

ïdouble bagged

ÅPortable ñglove boxò
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US EPA 1669 and 1631

Performance Based Methods

Å1669
ï Note: This document is intended as guidance only. Use of the terms "must," "may," 
and "shouldñ are included to mean that EPA believes that these procedures must, 
may, or should be followed in order to produce the desired results when using this 
guidance. In addition, the guidance is intended to be performance-based, in that the 

use of less stringent procedures may be used so long as 
neither samples nor blanks are contaminated when following 
those modified procedures. Because the only way to measure the 
performance of the modified procedures is through the collection and analysis of 
uncontaminated blank samples in accordance with this guidance and the referenced 
methods, it is highly recommended that any modifications be thoroughly evaluated 

and demonstrated to be effective before field samples are collected.

Å1631
ï Note: This Method is performance based. The laboratory is permitted to omit steps 

or modify procedures provided that all performance 
requirements in this Method are met. The laboratory must not omit or modify 
any procedure defined by the term ñshallò or ñmustò and must perform all quality 
control tests.
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Illinois EPA Comparison of 

Sample Collection  Techniques

Figure 6. CH/DH vs. Routine Illinois EPA
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Illinois EPA Comparison of 

Sample Collection  Techniques

Figure 10. Comparison of Three Collection Methods at 

AWQMN Stations
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One - Person 

Clean Hands / Dirty Hands

ÅSimple 

valve 

collection 

point
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One - Person 

Clean Hands / Dirty Hands

ÅManhole 

collection 

point

ÅUse pump 

and tubing
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Sample Collection Equipment

ÅPumps

ïbladder

ïPeristaltic

ÅTubing

ïTeflon

ïTeflon lined

ïflexible (for peristaltic pump)



Op. Memo 2 Date: 10/22/04 

Low Level Mercury Sampling

Sample Collection using Bladder Pumps 

Page 7 of 15 

5. Bladder Pump: QED model MP-SP-4P (Sample Pro)

Sample Collection using Peristaltic Pumps 

Page 10 of 15 

4. Peristaltic Pump: Cole-Palmer or equiv., portable

ÅTestAmerica confirmation 

- non- corrosive  

- no measurable Hg contamination

http://www.qedenv.com/
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http://www.qedenv.com/
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Low-Flow Sampling Advantages

ÅImproves sample quality

ïsampling accuracy & precision

ÅMinimizes 

ïdrawdown, mixing & formation stress

ïisolates stagnant water

ÅRepresents 

ïnaturally mobile contaminants, 

ïnot stagnant water 

ïnot mobilized contaminants

http://www.qedenv.com/


Lower flow improves 

sample quality

Low-flow purging and sampling controls turbidity 

and delivers higher quality samples
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http://www.qedenv.com/


Reduced Purge Water 
Handling/Disposal

Traditional Purging Low-Flow Purging
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Purge volume is based on  

stabilization of indicator parameters 

measured during purging.

http://www.qedenv.com/


Island County Landfill - Unfiltered Metals Concentrations - Well E2S
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http://www.qedenv.com/


Low-Flow Sampling Limitations 

ÅLow-yield wells

ïlonger purging times

ïlonger bottle filling

ÅVery-low-yield wells 

ïnot stabilize at all

ïpractical lower limit is 50-100 mL/min.
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http://www.qedenv.com/


Portable vs. Dedicated 

Sampling Systems

ÅShort-term programs
ïportable systems 

more economical
Ålower capital expense

ÅLonger-term programs

ïdedicated systems 
more economical 
Ålower operating costs

Dedicated Portable
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