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1.0 SCOPE AND APPLICATION

This SOP addresses sediment sample collection in ambient freshwater for various physico-chemical and biological analyses. 

This SOP does not address issues related to sediment sampling design (e.g., where to sample; how many samples, etc.), sediment pore water chemistry, sediment transport or sediment data analysis, and provides only limited information related to laboratory analytical issues and the use of sediment quality guidelines.

2.0
SUMMARY

Sediment sampling can provide clues about the ecological health of waterbodies, especially when viewed from both biological (toxicity, benthic fauna) and chemical perspectives.  Standard sampling procedures for freshwater sediments are provided herein to ensure sample representativeness and integrity.   Because these procedures provide only general guidance, project-specific sampling designs and approaches (as contained in a project Sampling & Analysis Plan, SAP) can be employed to augment these procedures as needed.

3.0
SAFETY CONSIDERATIONS
In general, standard field safety practices should be followed during sediment sampling to ensure personal health and safety (see CN 0.2 Field Safety SOP).  Because many sediments can have elevated concentrations of contaminants, personal protective equipment must be used during sampling appropriate to the situation (e.g., boots, gloves, safety glasses).   Assess exposure potential through adequate background research into likely contaminants and levels prior to the survey. 

In general, there are no harsh or hazardous chemicals used in the sample collection/preparation process.    Sample handling and preparation should follow standard laboratory safety practices (see CN 0.3 Lab Safety SOP) as applicable.  Take special care to avoid injuries when using dredges with jaws and scissor brackets.

4.0
SAMPLE COLLECTION, PRESERVATION AND HANDLING

4.1 Sampling Equipment:

Sampling devices that can be used to collect sediment samples in rivers and lakes include grab samplers and core samplers.   Choose the sampler that works best given site-specific conditions.  If possible, perform pre-survey on-site testing of equipment to make sure the sampling equipment works as intended.
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    Hand Corer

      Ponar Dredge

    Hand Corer kit 

Plastic cores

	Sampler
	Sampling Depth

(inches)
	Sample Volume 

(cu. inches)
	Construction Material
	Characteristics & Applications

	Petite Ponar
	0-4
	0-125
	metal (SS, zinc-plated steel)
	-grab sampler for soft unconsolidated sed.

-slow velocity

-moderate depth

-may lose fines in sample upon retrieval

-does not allow sampling from discrete sediment depths

	Ekman
	0-4
	0-300
	metal (SS, brass)
	- grab sampler for soft unconsolidated sed.

-slow velocity

-moderate depth

-may lose fines in sample upon retrieval

-does not allow sampling from discrete sediment depths

	Hand scoops
	0-4
	varies
	plastic or metal
	-grab sampler for soft sediments

-slow velocity

-shallow depth req’d for manual collection

-potential high loss of fines during sampling

-does not allow sampling from discrete sediment depths

	K-B device corer
	0-20
	0-60
	SS, plastic, neoprene
	-core sampler

-results in undisturbed sediment core for discrete sediment depth sampling

	Hand corer
	0-10
	0-30
	SS, plastic, neoprene corks
	-core sampler used manually

-shallow to moderate depth 

-results in undisturbed sediment core for discrete sediment depth sampling

	
	
	
	
	


4.2
Equipment Decontamination:

All equipment used in sediment sample collection shall be decontaminated prior to and following use.  Equipment decontamination involves washing equipment thoroughly with P-free detergent, rinsing with tap water, rinsing with deionized water and bagging into clean plastic bag for storage until use.


4.3
Sample Requirements:

Sediment sample containers and preservation methods shall be as follows depending on analytes of interest:

	Analyte Group
	Analytical Method(s)
	Sample Container Type & Size
	Preservative(s) and Holding Times 
	Misc. Sample Requirements

	Sediment toxicity (e.g., Hyalella azteca, Chironomus tentans)
	EPA/600/R-99/064

(March, 2000)
	HDPE plastic or glass;

3 liters if two species test; or 2 liters of one specie test
	Ice/refrigeration @ < 6C in dark 

14 days
	Select test organisms accordingly (e.g., for example, H. azteca is found in fresh and estuarine sediments, while C. tentans is strictly freshwater) 

Include feeding of organisms (see lab SOP)



	AVS/SEM (acid-volatile sulfide/ simultaneously-extracted metals)
	EPA 1991 analytical method
	4 oz. WM amber glass w/ Teflon-lined cap 

(120 ml)


	Ice/refrigeration @ < 6C in dark 

21 days
	Use plastic or PTFE (Teflon) sampler

Take this sample first to minimize contact with air.  Also, minimize air space above sediment in container

	Polycyclic aromatic hydrocarbons (PAHs)
	EPA 8270C

(SW 846) 
	4 oz. WM amber glass w/ Teflon-lined cap 

(120 ml; > 200 grams)
	Ice/refrigeration @ < 6C in dark

14 days for sample

40 days for extract


	Use metal or PTFE (Teflon) sampler (preferred)

	PCB arochlors
	EPA 8082 + 3541 (SW 846) 
	4 oz. WM amber glass 

(120 ml; > 200 grams)
	Ice/refrigeration @ < 6C in dark 

14 days for sample

14 days for extract
	Use metal or PTFE sampler (preferred)

	Chlorinated Pesticides
	EPA 8081A + 3541 (SW 846)
	4 oz. WM amber glass

(120 ml; > 200 grams)
	Ice/refrigeration @ < 6C in dark 

14 days for sample

14 days for extract
	Use metal or PFTE sampler (preferred)

	TOC
	EPA 9060

(Lloyd Kahn)
	4 oz. WM amber glass
	Ice/refrigeration @ < 6C in dark 

14 days


	Use metal or PFTE sampler (preferred)

	Metals (total)
	EPA 200.2

EPA 200.7

EPA 6010B
	plastic or glass

4 oz./120 ml. 
	Ice/refrigeration @ < 6C in dark 

6 months for non-Hg analytes (28 days for Hg)
	Use non-metal (plastic, PTFE) sampler

	% solids/ % water
	ASTM E203

SM 2540G
	4 oz. WM amber glass
	Ice/refrigeration @ < 6C in dark 

7 days
	---

	Grain size distribution
	ASTM D422 (sieve) other
	1 liter
	N.A.
	Check with lab regarding sample volume and other method reqts.

	Nutrients (TP, TN)
	EPA 3050B

USGS I-6600-85

SM 4500-P-E

other…
	HDPE plastic or glass
	Ice/refrigeration @ < 6C in dark 

28 days
	---

	pH
	TBD
	TBD
	ASAP (preferably in-situ or in the field)
	TBD


4.4
To sieve or not to sieve?:

If needed to meet project objectives (e.g., sediment quality for medium to fine grained sediments less than 2 mm), sediment samples can be partitioned in the field using sieves to attain specific grain size fractions for analysis.   Ideally, these sieves should be new, clean, made of non-analyte materials and have quality control documentation.  Alternatively and to avoid excess sample handling in the field, bulk samples can be delivered to the labs unsieved and the labs can be directed to sieve them using a designated size sieve.   

It can also be decided not to sieve at all.  If so, for samples that contain larger grain sizes (i.e., not typically associated with contaminants), labs can be directed to sub-sample sediments for analysis by  purposefully selecting against larger particles and debris, such as granules > approx. 2 mm, twigs, leaves, etc.   For analyses requiring small amounts of sediment, this is relatively easy to do, but may also result in an unrepresentative sub-sample.  Whatever is decided for the project, it should be clearly described in the project SAP.

	Description(s)
	Grain size
	Sieve used to exclude (and larger)

	
	
	US Sieve #
	Approx. sieve size

	granule-very coarse sand
	> 2mm
	10
	2 mm

	coarse sand
	600-2000 um
	30
	600 um

	medium sand
	250-600 um
	60
	250 um

	fine sand
	150-250 um
	100
	150 um

	very fine sand
	62-150 um
	230
	63 um

	silt, clay
	< 62 um
	---
	---


4.5
Sampling Design Considerations:

Depending on project objectives, consider the following general recommendations when developing a sediment Sampling & Analysis Plan (SAP).

· account for spatial variability by  taking several discrete samples per site or by compositing from several areas into one sample for each site.

· target the biologically-active surficial sediments (0-4 inches) and depositional areas where fine-grained sediments accumulate.

· for data comparability, ensure that all samples are collected in the same way 

· for reference sites, ensure that grain size and sediment type are similar to that of sites being evaluated

· collect water quality data as appropriate to use in evaluating sediment data (e.g., pH, overlying redox state)

5.0
EQUIPMENT LIST

In addition to standard field sampling equipment and materials (see CN 1.21), additional items to take when field sampling for sediments include:

· project SAP

· GPS, notebook, fieldsheets, field pens, camera

· general field kit, including first aid kit

· sediment sampling device(s); including backup device in case of malfunction (e.g., dredge, corer, scoop)

· core tubes and caps, including extra core tubes (if corer used)

· new/clean plastic buckets or large, clear, cleaned plastic/teflon bags (if compositing samples into one)

· new sample containers; including spare containers if needed, labels

· DIW for general cleaning/rinsing

· decontamination cleaning kit (if >1 site)

· sieves (as needed if partitioning coarse sediments)

· foot ruler (to measure sediment core depths)

· shoulder-length gloves 

· disposable 2-5 ml pinch pipettes

6.0
REAGENTS

The following solutions may be used in implementing this field SOP (decontamination and sample preservation):

· P-free detergent 

· tap water (lab only)

· deionized water

· wet ice

7.0
CALIBRATION

Calibration requirements for sediment sampling are as follows, as applicable:

	Equipment
	Calibration
	Purpose

	core tubes
	0-desired depth in 0.5 inch increments
	to accurately define sediment sample depth

	
	
	


8.0
BASIC SEDIMENT SAMPLING PROCEDURE 
1) Develop a project Sampling & Analysis Plan (SAP) to define sampling goals, field and analytical methods, sampling locations, QA/QC sample requirements and data quality objectives.

2) Decontaminate sampling equipment prior to use at each site.

3) Approach sampling area from downstream and begin sampling plots to be composited from downstream to upstream so that each plot is sampled without prior disturbance.

4) For GRAB sampling with an Ekman or Ponar:

a)  open bucket and set trigger 

b)  lower sampler to hit the bottom vertically.  This will trigger sampler to close and collect a sample

c)  slowly lift sampler out of sediment and bring it vertically to the surface for retrieval

d)  if sample needs to be discarded for any reason (e.g., not enough sediment, malfunction, etc.), discard into “waste” bucket and move to another location to re-sample

e)  wait 3-5 minutes for any water atop the sediment to settle, then decant water off gently. 

f)  use pre-cleaned Teflon or non-reactive-material scoop to sub-sample the top 2-4 inches not in contact with the sampler into WM amber glass sample container (or new/clean bucket if compositing) 

g)  collect required number of sub-samples into new/clean bucket, mix thoroughly with plastic mixing spoon and spoon out contents into sample bottles 

5) For CORE sampling with a K-B corer or other coring device:

a)  secure core into corer

b)  attach messenger to sampler line

c)  lower corer vertically through the water and allow it to enter sediments

d)  send messenger weight down the sampler line to trip the corer and seal the core sample

e)  slowly lift sampler out of sediment and bring it vertically to the surface

f)  with the top of the core still under water, tilt the apparatus slightly as needed to plug the bottom with a rubber stopper

g)  raise the apparatus vertically out of the water while holding the bottom of the core

h)  detach the core from the coring device to examine it

i)  if sample needs to be discarded for any reason (e.g., not enough sediment, malfunction, etc.), discard into “waste” bucket and move to another location to re-sample

j)  measure the length of the sediment core

k)  slowly extrude the sample by placing an extruder (short pole with attached stopper trimmed slightly to just fit inside the core) at the base of the core and pushing the water up and out of the core until the sediment is within 0.5 inch of the top

l)  siphon off remaining water without disturbing surficial sediments

m) extrude again until the top of the sediment is at the top of the core 

n)  remove sediment sample(s) from the center of the core at desired depths (e.g., top 2-4 inches) into WM amber glass sample container (or new/clean bucket if compositing) using new/clean spoon o)  collect required number of sub-samples into new/clean bucket, mix thoroughly with plastic mixing spoon and spoon out contents into sample bottles. 

6)  For CORE sampling using HAND corer:

a)  screw new/cleaned core into hand corer.  

b)  push core vertically to desired sediment depth.

c)  place and hold thumb on top gasket to ensure the core is sealed.

d)  pull core out of the sediment keeping it vertical all the time and pressing down on the gasket. Stopper the bottom of the core while it is still under water

e)  examine core.  If acceptable, proceed to measure and extrude sample as above (see 5j-n) 

f)  if necessary and possible (e.g., watery or coarse-grained sediments), an alternative to extruding is to carefully pour off the water above the sediments without disturbing the sediments 

g)  if samples need to be discarded for any reason (e.g., not enough sediment, malfunction, etc.), discard into “waste” bucket and move to another location to re-sample

h)  collect required number of sub-samples into new/clean bucket, mix thoroughly with plastic mixing spoon and spoon out contents into sample bottles. 

7)  For CORE sampling (by manual insertion):   

a)  place new/clean core (6-18” long) on bottom manually.  Push to desired sediment depth

b)  if top of core is below the water surface, cap the top of the core with a stopper to seal it

c)  if top of core is above the water surface, gently add water to the top of the core to level overflow and cap with stopper to seal it

d)  pull core out of the sediment vertically and stopper the bottom of the core while it is still under water

e)  examine core.  If acceptable, proceed to measure and extrude sample as above (see 5j-n) 

f)  if necessary and possible (e.g., watery or coarse-grained sediments), an alternative to extruding is to carefully pour off the water above the sediments without disturbing the sediments 

g)  if sample needs to be discarded for any reason (e.g., not enough sediment, malfunction, etc.), discard into “waste” bucket and move to another location to re-sample 

h)  collect required number of sub-samples into new/clean bucket, mix thoroughly with plastic mixing spoon and spoon out contents into sample bottles. 

9.0
QUALITY ASSURANCE & CONTROL

See Appendix A for sediment data quality objectives (DQOs).  To ensure sample representativeness and integrity, consider the following recommendations prior to and during sample collection:

· coordinate with the analytical lab(s) well ahead of time regarding sample requirements, lab-specific protocols, MDLs/RLs, etc.

· consider pre-survey reconnaissance to test the sampling process (at a non-sampling-location test site) 

· avoid bottom disturbance in sampling area until sampling begins.  Sample from downstream to upstream when sampling multiple plots at one sampling location

· accurately record field sampling notes, including sediment sample depth, texture, color, presence of debris, sheens, odor.  Describe and map in detail the exact locations of sample collections (note: GPS coordinates alone are insufficient)

· use quality-assured sample containers (e.g., new, pre-cleaned)

· composite samples from a random array or transect line to achieve desired sample volume (minimum replicate n=3)

· if/when a grab or core sampling attempt fails, move to an undisturbed location to try again.  Collect waste sediment (not for samples) into separate container.   

· inspect each using sample acceptability criteria, such as minimal disturbance of sediment surface (to 4 “ deep), lack of turbid water overlying sediment, proper sediment depth acquired, leakage from core/dredge, etc.

· decontaminate (clean/rinse) equipment in-between sites or use dedicated equipment

· avoid sediment sample contact with surfaces that may contain constituents being analyzed for, to the maximum extent practicable.  Take samples from within sampler that are not in contact with the sampler surfaces, if possible.

· For composite sampling, take samples to be analyzed for volatile organics prior to homogenization and for AVS-SEM samples, take these immediately after homogenization (with no headspace)

· if raining during sampling, keep composite bucket covered between sub-samples and perform sample mixing and bottle collection under cover

· take field QC samples to estimate overall precision (except for sediment toxicity).  Rinsate blanks (after cleaning/rinsing  equipment) can be taken, but provide limited information due to the large differences in concentrations between natural sediment samples and DI water passed over a cleaned apparatus.  Low concentrations of metals detected in a rinsate blank would not necessarily invalidate the sediment results. 

10.0
DATA ANALYSIS & INTERPRETATION
Perform adequate data review and validation to produce final data for analysis.  Use data qualifiers as necessary per DWM’s Data Validation SOP.   Express sediment quality chemistry results as mass per unit dry weight.   For sediment organic concentrations, adjust or normalize results based on TOC content (e.g., Xn=X/TOC). 

In general, compare chemical concentrations to available sediment quality guidelines (threshold and probable effects concentrations) for freshwater ecosystems, such as that from the Ontario Ministry of the Environment, MacDonald et. al., and others.   These guidelines are chemical-specific and do not account for potential synergistic effects due to multiple contaminants.

When background/reference data are available, pollutant-specific enrichment ratios can be developed.   For metals, natural vs. anthropogenic origins can be evaluated by using reference site (uncontaminated) data, including that for an index constituent such as aluminum or lithium, and performing linear regression for Al vs. X metal.  Metal values from sites of interest are overlayed on the regression and values falling above the 95% CI for the regression can be considered impacted.  

Sediment AVS-SEM data can be used to assess the degree to which some sediment metals (e.g., cadmium, copper, lead, mercury, nickel, cobalt, arsenic, antimony, mercury and zinc) may be bound to solid-phase sulfide.  For SEM/AVS ratios > 1 (molar basis), metals in the sediment may be more bioavailable (and potentially toxic).  AVS effects can vary seasonally (lowest in winter) and with sediment depth, are prevalent only under reducing, low-no oxygen conditions and are not the only factor affecting metal solubility in sediments.   Organic carbon can also bind metals making them less bioavailable.  

11.0
POLLUTION PREVENTION & WASTE MINIMIZATION

In applying this SOP, consider the following to minimize waste and prevent pollution:

· use dedicated equipment at each location to minimize/avoid the need for field decontamination activity (cleaning solutions, wastewater disposal, etc.)
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Appendix A:  Example Project and Analytical Limits & Data Quality Objectives for Sediment Testing

	Analyte
	Units
	NAWQA median conc. for NECB 1
	Project Quant. Limit PQL 2
	Analytical Method(s)


	Achievable Laboratory MDL
	Laboratory RL 3, 4
	Accuracy (+/-)
	Overall Precision (RPD or other)

	Acute freshwater toxicity (% survival and growth)
	% and mg
	---
	---
	EPA/600/R-99/064 
	---
	---
	---
	---

	Total Organic Carbon
	g/kg dry 
	61.5
	---
	EPA 9060

(Lloyd Kahn)
	NA
	0.1
	NA
	< 20% RPD for field duplicates

	% Solids/ % water
	%
	---
	---
	ASTM E203;

SM 2540G
	---
	---
	NA
	+/- 10 % for field duplicates

	Grain size
	% of various sizes
	---
	---
	ASTM D422
	NA
	NA
	NA
	NA

	AVS-SEM
	umol/g dry wt. (AVS)

mg/kg dry wt. (SEM)
	---
	---
	EPA, 1991
	---
	AVS= 0.05 umol/g 

(2 ug/g)

(see also metals RLs)
	75-125 % recovery for aqueous lab QC stds. and lab fortified matrix
	< 30% RPD for field duplicates

	 Silver (Ag)
	mg/kg dry weight
	NA
	---
	EPA 200.7 

EPA 6010B
	NA
	3
	70-130 % recovery for aqueous lab QC stds. and lab fortified matrix
	< 30% RPD for field duplicates

	 Aluminum (Al)
	mg/kg dry
	NA
	---
	see above
	NA
	20
	70-130 % recovery
	< 30% RPD as above 

	 Arsenic (As)
	mg/kg dry
	19
	17
	see above
	NA
	10
	70-130 % recovery
	< 30% RPD as above

	 Barium (Ba)
	mg/kg dry
	NA
	---
	see above
	NA
	3
	70-130 % recovery
	< 30% RPD as above

	 Beryllium (Be)
	mg/kg dry
	NA
	---
	see above
	NA
	1
	70-130 % recovery
	< 30% RPD as above

	 Calcium (Ca)
	mg/kg dry
	NA
	---
	see above
	NA
	20
	70-130 % recovery
	< 30% RPD as above

	 Cadmium (Cd)
	mg/kg dry
	2.1
	3.5
	see above
	NA
	3
	70-130 % recovery
	< 30% RPD as above

	 Cobalt (Co)
	mg/kg dry
	NA
	---
	see above
	NA
	3
	70-130 % recovery
	< 30% RPD as above

	 Chromium (Cr)
	mg/kg dry
	99
	90
	see above
	NA
	3
	70-130 % recovery
	< 30% RPD as above

	 Copper (Cu)
	mg/kg dry
	92.5
	149
	see above
	NA
	3
	70-130 % recovery
	< 30% RPD as above

	 Iron (Fe)
	mg/kg dry
	NA
	---
	see above
	NA
	10
	70-130 % recovery
	< 30% RPD as above

	 Potassium (K)
	mg/kg dry
	NA
	---
	see above
	NA
	500
	70-130 % recovery
	< 30% RPD as above

	 Magnesium (Mg)
	mg/kg dry
	NA
	---
	see above
	NA
	20
	70-130 % recovery
	< 30% RPD as above

	 Manganese (Mn)
	mg/kg dry
	NA
	---
	see above
	NA
	2
	70-130 % recovery
	< 30% RPD as above

	 Sodium (Na)
	mg/kg dry
	NA
	---
	see above
	NA
	500
	70-130 % recovery
	< 30% RPD as above

	 Nickel (Ni)
	mg/kg dry
	45
	36
	see above
	NA
	6
	70-130 % recovery
	< 30% RPD as above

	 Lead (Pb)
	mg/kg dry
	190
	91
	see above
	NA
	10
	70-130 % recovery
	< 30% RPD as above

	 Antimony (Sb)
	mg/kg dry
	NA
	---
	see above
	NA
	10
	70-130 % recovery
	< 30% RPD as above

	 Selenium (Se)
	mg/kg dry
	1.15
	---
	see above
	NA
	10
	70-130 % recovery
	< 30% RPD as above

	 Thallium (Tl)
	mg/kg dry
	NA
	---
	see above
	NA
	20
	70-130 % recovery
	< 30% RPD as above

	 Vanadium (V) 
	mg/kg dry
	NA
	---
	see above
	NA
	3
	70-130 % recovery
	< 30% RPD as above

	 Zinc (Zn)
	mg/kg dry
	295
	315
	see above
	NA
	3
	70-130 % recovery
	< 30% RPD as above

	Mercury (Hg), total
	mg/kg dry
	0.635
	0.486
	EPA 245.1

EPA 7473

EPA 1631
	NA
	NA
	70-130 % recovery
	< 30% RPD as above

	 PCB Arochlor 1232
	µg/g dry
	0.155 for total PCBs
	0.277 for total PCBs
	EPA 8082/3541
	0.026
	0.078
	65-135 % recovery for lab QC stds. and lab fortified matrix
	< 30% RPD for field duplicates

	 PCB Arochlor 1242
	µg/g dry
	see above
	see above
	EPA 8082/3541
	0.0052
	0.0156
	65-135 % recovery
	< 30% RPD as above

	 PCB Arochlor 1248
	µg/g dry
	see above
	see above
	EPA 8082/3541
	0.012
	0.036
	65-135 % recovery
	< 30% RPD as above

	 PCB Arochlor 1254
	µg/g dry
	see above
	see above
	EPA 8082/3541
	0.011
	0.033
	65-135 % recovery
	< 30% RPD as above

	 PCB Arochlor 1260
	µg/g dry
	see above
	see above
	EPA 8082/3541
	0.040
	0.120
	65-135 % recovery
	< 30% RPD as above

	HCCP
	µg/g dry
	NA
	---
	EPA 8081A/ 3541
	0.075
	0.225
	60-140 % recovery for lab QC stds. and lab fortified matrix
	< 30% RPD as above

	Trifluralin
	µg/g dry
	NA
	---
	EPA 8081A/ 3541
	0.079
	0.237
	60-140 % recovery
	< 30% RPD as above

	HCB
	µg/g dry
	NA
	---
	EPA 8081A/ 3541
	0.035
	0.105
	60-140 % recovery
	< 30% RPD as above

	(-BHC
	µg/g dry
	NA
	---
	EPA 8081A/ 3541
	0.0024
	0.0072
	60-140 % recovery
	< 30% RPD as above

	(-BHC
	µg/g dry
	NA
	---
	EPA 8081A/ 3541
	0.0083
	0.0249
	60-140 % recovery
	< 30% RPD as above

	Lindane
	µg/g dry
	NA
	---
	EPA 8081A/ 3541
	0.0037
	0.0111
	60-140 % recovery
	< 30% RPD as above

	(-BHC
	µg/g dry
	NA
	---
	EPA 8081A/ 3541
	0.0054
	0.0162
	60-140 % recovery
	< 30% RPD as above

	Heptachlor
	µg/g dry
	NA
	---
	EPA 8081A/ 3541
	0.0030
	0.0090
	60-140 % recovery
	< 30% RPD as above

	Aldrin
	µg/g dry
	NA
	---
	EPA 8081A/ 3541
	0.0026
	0.0078
	60-140 % recovery
	< 30% RPD as above

	Heptachlor Epoxide
	µg/g dry
	NA
	---
	EPA 8081A/ 3541
	0.0023
	0.0069
	60-140 % recovery
	< 30% RPD as above

	DDE
	µg/g dry
	see below
	0.0068
	EPA 8081A/ 3541
	0.0024
	0.0072
	60-140 % recovery
	< 30% RPD as above

	DDD
	µg/g dry
	see below
	0.0085
	EPA 8081A/ 3541
	0.0024
	0.0072
	60-140 % recovery
	< 30% RPD as above

	DDT
	µg/g dry
	0.026 for total DDT + derivatives
	0.0048
	EPA 8081A/ 3541
	0.0044
	0.0132
	60-140 % recovery
	< 30% RPD as above

	Methoxychlor
	µg/g dry
	NA
	---
	EPA 8081A/ 3541
	0.0051
	0.0153
	60-140 % recovery
	< 30% RPD as above

	Chlordane
	µg/g dry
	0.018
	0.0089
	EPA 8081A/ 3541
	0.063
	0.189
	60-140 % recovery
	< 30% RPD as above

	Toxaphene
	µg/g dry
	NA
	---
	EPA 8081A/ 3541
	0.074
	0.222
	60-140 % recovery
	< 30% RPD as above

	Phenol
	µg/g dry
	NA
	---
	EPA 8270C
	0.26
	0.78
	60-140 % recovery for lab QC stds. and lab fortified matrix
	< 30% RPD for field duplicates

	2-Chlorophenol
	µg/g dry
	NA
	---
	EPA 8270C
	0.32
	0.96
	60-140 % recovery
	< 30% RPD as above

	2-Nitrophenol
	µg/g dry
	NA
	---
	EPA 8270C
	0.17
	0.51
	60-140 % recovery
	< 30% RPD as above

	Dichlorophenol
	µg/g dry
	NA
	---
	EPA 8270C
	0.33
	0.99
	60-140 % recovery
	< 30% RPD as above

	Naphthalene
	µg/g dry
	NA
	0.391
	EPA 8270C
	0.17
	0.51
	60-140 % recovery
	< 30% RPD as above

	4-Chloro-3-methylphenol
	µg/g dry
	NA
	---
	EPA 8270C
	0.32
	0.96
	60-140 % recovery
	< 30% RPD as above

	Trichlorophenol
	µg/g dry
	NA
	---
	EPA 8270C
	0.37
	1.11
	60-140 % recovery
	< 30% RPD as above

	Dimethyl phthalate
	µg/g dry
	NA
	---
	EPA 8270C
	0.32
	0.96
	60-140 % recovery
	< 30% RPD as above

	Acenaphthylene
	µg/g dry
	NA
	0.089
	EPA 8270C
	0.36
	1.08
	60-140 % recovery
	< 30% RPD as above

	Acenaphthene
	µg/g dry
	NA
	0.128
	EPA 8270C
	0.35
	1.05
	60-140 % recovery
	< 30% RPD as above

	Fluorene
	µg/g dry
	NA
	0.144
	EPA 8270C
	0.32
	0.96
	60-140 % recovery
	< 30% RPD as above

	Diethyl phthalate
	µg/g dry
	NA
	---
	EPA 8270C
	0.13
	0.39
	60-140 % recovery
	< 30% RPD as above

	Pentachlorophenol
	µg/g dry
	NA
	---
	EPA 8270C
	0.17
	0.51
	60-140 % recovery
	< 30% RPD as above

	Phenanthrene
	µg/g dry
	NA
	0.515
	EPA 8270C
	0.13
	0.39
	60-140 % recovery
	< 30% RPD as above

	Anthracene
	µg/g dry
	NA
	0.245
	EPA 8270C
	0.27
	0.81
	60-140 % recovery
	< 30% RPD as above

	Fluoranthene
	µg/g dry
	NA
	2.23
	EPA 8270C
	0.13
	0.39
	60-140 % recovery
	< 30% RPD as above

	Pyrene
	µg/g dry
	NA
	0.875
	EPA 8270C
	0.08
	0.24
	60-140 % recovery
	< 30% RPD as above

	Butyl-benzo-phthalate
	µg/g dry
	NA
	---
	EPA 8270C
	0.11
	0.33
	60-140 % recovery
	< 30% RPD as above

	Bis(2-ethylhexyl)adipate
	µg/g dry
	NA
	---
	EPA 8270C
	0.10
	0.3
	60-140 % recovery
	< 30% RPD as above

	Benzo(a)anthracene
	µg/g dry
	NA
	0.385
	EPA 8270C
	0.08
	0.24
	60-140 % recovery
	< 30% RPD as above

	Chrysene
	µg/g dry
	NA
	0.862
	EPA 8270C
	0.23
	0.69
	60-140 % recovery
	< 30% RPD as above

	Benzo(b)fluoranthene
	µg/g dry
	NA
	---
	EPA 8270C
	0.10
	0.3
	60-140 % recovery
	< 30% RPD as above

	Benzo(k)fluoranthene
	µg/g dry
	NA
	---
	EPA 8270C
	0.08
	0.24
	60-140 % recovery
	< 30% RPD as above

	Benzo(a)pyrene
	µg/g dry
	NA
	0.782
	EPA 8270C
	0.26
	0.78
	60-140 % recovery
	< 30% RPD as above

	Indeno(,2,3-cd)pyrene
	µg/g dry
	NA
	---
	EPA 8270C
	0.27
	0.81
	60-140 % recovery
	< 30% RPD as above

	Dibenzo-a,h-Anthracene
	µg/g dry
	NA
	0.135
	EPA 8270C
	0.19
	0.57
	60-140 % recovery
	< 30% RPD as above

	Benzo-ghi-perylene
	µg/g dry
	NA
	---
	EPA 8270C
	0.17
	0.51
	60-140 % recovery
	< 30% RPD as above

	Total PAHs
	µg/g dry
	21.8
	22.8
	---
	---
	---
	---
	---

	VOCs
	µg/g dry
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	Total Phosphorus (TP)
	mg/kg dry
	---
	---
	EPA 3050B

USGS I-6600-85

SM 4500-P-E
	TBD
	TBD
	TBD
	TBD

	Total Nitrogen (TN)
	mg/kg dry
	---
	---
	TBD
	TBD
	TBD
	TBD
	TBD

	pH
	SU
	NA
	---
	SM 4500-H
	---
	---
	TBD
	TBD


Notes:

1)  National Water Quality Assessment Program (NAWQA) data for the New England Coastal Basins (NECB).  These data provide rough approximations of expected concentrations.

2)  The PQLs used here are based on the lower of the published values for probable effect concentrations (Consensus-based Sediment Quality Guidelines, MacDonald et al, 2000) and for probable effect levels (Canadian Council of Ministers of the Environment, 1999; Ottawa, Ontario Canada interim sediment quality guidelines, 1995)  for unsieved sediment.  Where PQLs < minimum RLs, labs will be asked to report down to the MDLs with appropriate qualification.  Where PQLs are < MDLs, these have been bolded red.

3)  Where RLs are not available, they have been estimated as 3X the MDL and italicized.

4)  RLs for metals here are based on that achievable by EPA Northeast Regional Laboratory, N. Chelmsford, MA.  All other RLs are from MassDEP’s Wall Experiment Station, Lawrence, MA. 

5)  DQOs for the following metals have been intentionally excluded (although they can be run by EPA method 6010B):  B, Mo, Sr, Sn and Ti.

5)  Accuracy and precision goals are based on potential error introduced via both field and lab activity.  The analytical method limits are published in the analytical method and/or provided by the lab, as are the achievable laboratory limits.    

6) “NA”= Not Available;   “---“= no data;   “TBD”=to be determined/pending

Appendix B:   Sediment Survey Checklist

·  project SAP and sediment sampling SOP

· GPS, notebook, fieldsheets, COC forms, field pens, camera, cell phone (w/ contact #s), raingear

· chest waders, hip waders, knee boots (as appropriate)

· general field kit, including first aid kit

· decontamination cleaning kit (if >1 site) and if not using dedicated equipment at each site.

· DIW and liquinox for general cleaning/rinsing

· elbow/shoulder-length gloves, nitrile disposable gloves 

· coolers:  1)  equipment and materials, and 2) ice cooler (sufficient for all samples)

· new sample containers, including spare containers (pre-labeled)

· sediment sampling device(s); including backup device in case of malfunction (e.g., dredge, corer, sampling scoop)

· core tubes and caps, including extra core tubes (if corer used)

· core extruder device(s)--- dedicated for each site (or backup):  e.g., 2” wood disc and wood push pole 

· new/clean plastic buckets or large, clear, cleaned plastic/teflon bags (if compositing samples into one) --- dedicated for each site (or backup) 

· “dirty” bucket for sediment waste 

· disposable 2-5 ml pinch pipettes (for draining water near the very top of sediment cores)

· sieves (as needed if partitioning coarse sediments)

· foot ruler (to measure sediment core depths)

· stainless steel and/or plastic spoons  to homogenize composite samples in buckets (large mixing spoon ) and to scoop sediment from cores/dredges into sample containers (small spoons).

NOTE:  Be aware of the potential for the spread of invasive organisms when planning and performing sediment sampling operations.   Decontaminate boots and other equipment accordingly.
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