
 
 
 
 
 
 
 Final Sampling and Analysis Plan 
 Mukilteo Multimodal Project 
 Dredge Material Characterization 

 

 Figures 
  



� � � � � � � � � � �

	 
 � � 
 � 
 � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  ! " � # 
 � $ % 
 & " ' � " � � # � � � � $ ! ( � 
 ) � '   � * � $ ! + * , $ - $ & $ " � . % / �0 1 2 3 4 5 6 7 8 1 9 1 : 1 ; < = > ?= 3 @ 1 A ; 5 B = 3 A ; 1 C B D > A � 4 B E 5 9 ;F = = � � > C ? A 1 : 2 > : D G : > A < H 1 H � A > :

� � � � � � � � � � �I J K L L M J
J N J O J L LP Q R S TU V Q W X� Y Z ' [ \ ]Z # ^ � _ ' ` G � a � b c � � b

d e d d f g d d d f g e d dh e d i j j k







lm no lm no p qr stsu tv vw xy z z { | } u ~ | � y � � | �� � s � � � � ~ z � z � ��������� ������ � � � � � �� � � �   � ¡ ¢   � � £ � ¤ £ ¥ � ¦  
§ §̈ © ª§ §̈ © «§ §̈ © ¬§ §̈ © ­§ §̈ © ®¯ ° ± ± ² ³ ´ ´ µ ° ± ± ¶ ° ± ± · ° ± ± ¸ ° ± ± ¹ º » » ¼ ³ ´ ´ ½ ³ ´ ´ ¾ ¿ À ¿ ¿ ¾ ¾ À ¿ ¿ ¾ Á À ¿ ¿ ¾ Â À ¿ ¿ Ã Ä Å Ä Æ

´ ³ ´ ´ § §̈ © Ç

È É Ê Ë Ì É Í ÎÉ Ï ÏÐÑ ÒÊ Î Ó Ô Õ Ô Ö × Ì Î Õ Ø Ê Ô Ï Í Ô Ö × Ù Ú Û Ü Ý Þ ßà á â à ã Þ ßÙ â ä å æ Ý Þ ßç Ú è é ê æ Ú Ù Ú Û Ü å Ý æ Ý èëç Ú è é â à ì Ý èëÙ Û ì â íä á â â ì Ý èëî î î ï ð ñ ò ó ô õ ö ÷ ø ö ù ú ø ò óû ù ø ü ò ö î ï ïý ö þ ö ÿ � � � � �û � � � ó ü ÷ � ò ú ÷ ñ � ï ï î� � 	 ï ï
 � ï 	 �� î ð� � î ï ï ý � 
 � 
 � ï 	 �� î ð� � � � ï���������� ���������������� ��!�"��#$ %$&#'(�))*"+ ���, �-+������.� �-$&&/-+0.012 &/2 3)4-�055-5""* 6+ 7( 65��� 7�*� �8��9 7
:; <=>? @ABCDE> @E>FDFGHFIIJ? @ABKJEKE>LEMH
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Table B-1. Sample Analytical Methods and Storage criteria.    

SAMPLE TYPE Analytical Methods HOLDING TIME 
SAMPLE SIZE 

(1) 
TEMPERATURE 

(2) 
CONTAINER ARCHIVE(3) 

Particle Size 

PSEP(1986)/ASTM D-
422 

6 Months 
100-200 g 

4 degrees C 

1-liter Glass 
(combined) 

X 

(75-150 ml) 

Total Solids 
2540 B-97 / 
PSEP(1986)  

14 Days 
125 g 

4 degrees C 
(100 ml) 

Total Volatile Solids 

160.4 / 2540 E 
14 Days 

125 g 
4 degrees C 

PSEP(1986) (100 ml) 

Total Organic Carbon Plumb,1981 14 Days 
125 g 

4 degrees C 
(100 ml) 

Ammonia 
 Plumb, 1981, 350.1 / 

4500-NH3 G-97 
7 Days 

25 g 
4 degrees C 

(20 ml) 

Metals (except 
Mercury) 

6010 / 6020 / 
7000 & 200 Series  

6 Months 50 g 4 degrees C 
4 oz. glass jar 

2 years (40 ml) -18 degrees C 

Semi-volatiles, 
Pesticides and PCBs 

8082/8270 

14 Days until 

150 g (120 ml) 

4 degrees C 

8 oz. glass jar 

extraction 

1 Year until 
-18 degrees C 

extraction 

40 Days after 
4 degrees C 

extraction 

Total Sulfides  PSEP(1986)  7 Days 
50 g (40 ml) 

 
 

4 degrees C (4) 
125 ml Glass or 

polyethylene 

  

  

  

Mercury 7470/7471 28 Days 50 g (40 ml) -18 degrees C 
125 ml Teflon or 

polyethylene 
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SAMPLE TYPE Analytical Methods 
HOLDING 

SAMPLE SIZE 
(1) 

TEMPERATURE 
(2) 

CONTAINER ARCHIVE(3) 

Tributyltin (porewater) Krone/Unger 7 Days 
Sediment 

sufficient to 
collect 200-500 
ml of porewater 

4 degrees C (5) 

Field: 
Polycarbonate, 
glass, or steel   

Lab (post 
extraction): 
Polycarbonate   

Volatile Organics 
524.2/624/8260/8260-

SIM 
14 Days 100 g (2-40 ml 

jars) 

4 degrees C 

2-40 ml Glass 
  
  

Dioxins/Furans EPA 1613B 1 year 8 oz 4 degrees C 8 oz glass (amber) X 

Bioassay 

10-day amphipod 
mortality test (acute 

toxicity) 
 

20-day juvenile infaunal 
growth test (chronic 

toxicity) 
 

Sediment larval test 
(acute toxicity) 

8 Weeks 5 liters 4 degrees C (5) 
5-1 liter Glass or 

polyethylene 

X; bioassay 
archives are 
not frozen  

(1) Recommended minimum field sample sizes for one laboratory analysis. Actual volumes to be collected have been increased to provide a margin of 
error and allow for retests. 

(2) During transport to the lab, samples will be stored on ice. The mercury and archived samples will be frozen immediately upon receipt at the lab. 

(3) For every DMMU, a 250 ml container is filled and frozen to run any or all of the analyses indicated. 
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Table B-2. Laboratory Chemical Analytical QA/QC Requirements 

Analysis Type Method Blanks1 Replicates1 Triplicates1 CRM/RM MS/MSD1 Surrogates2 

Volatile Organics3,4 X X6     X X 

Semivolatiles3,4 X5 X6   X X X 

Pesticides/PCBs3,4 X5 X6   X X X 

Dioxins/Furans X5 X6   X X X 

Metals X X6   X X   

TBT X       X X 

Ammonia X   X       

Total Sulfides X   X       

Total Organic Carbon X   X X     

Total Solids     X       

Total Volatile Solids     X       

Particle Size     X       

Notes:       

CRM = Certified Reference Material; RM = Reference Material; MS/MSD = matrix spike/matrix spike duplicate  

1 Frequency of Analysis (FOA) = 5 percent or one per batch, whichever is more frequent.   

2 Surrogate spikes required for every sample, including matrix spiked samples, blanks, and reference materials. 

3 Initial calibrations required before any samples are analyzed, after each major disruption of equipment, and when ongoing calibration 
fails to meet criteria. 

4 Ongoing calibration required at the beginning of each work shift, every 10–12 samples or every 12 hours (whichever is more frequent), 
and at the end of each shift. 

5 FOA = one per extraction batch.      
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Table B-3. Solid Phase Bioassay Performance Standards and Evaluation Guidelines 

Bioassay  Negative 
Control  

Performance 
Standard  

Reference  
Sediment  

Performance  
Standard  

Dispersive Disposal Site  
Interpretation Guidelines  

Nondispersive Disposal Site  
Interpretation Guidelines  

   1-hit rule  2-hit rule  1-hit rule  2-hit rule  

Amphipod   MR -  MT - MC > 20%  
and  

MT vs. MR SS (p=.05)  
and  

MT - MC > 20%  
and  

MT vs. MR SS (p=.05)  
and  

   MT - MR > 10% NOCN MT - MR > 30% NOCN 

Larval  NC÷I 0.70  NR÷NC  0.65  NT ÷ NC < 0.80  
and  

NT/NC vs. NR/NC SS (p=.10)  
and  

NT ÷ NC < 0.80  
and  

NT/NC vs. NR/NC SS (p=.10)  
and  

   NR/NC - NT/NC > 0.15 NOCN NR/NC - NT/NC > 0.30 NOCN 

Neanthes 

growth  
 

and  
MIGC > 0.38  

 
and  

 

MIGT ÷ MIGC < 0.80  
and  

MIGT vs. MIGR SS (p=.05)  
and  

MIGT ÷ MIGC < 0.80  
and  

MIGT vs. MIGR SS (p=.05)  
and  

   MIGT/MIGR < 0.70  NOCN  MIGT/MIGR < 0.50  MIGT/MIGR < 0.70  

M = mortality 
N = normal larvae 
I = initial count  
MIG = mean individual growth rate (mg/individual/day)  
SS = statistically significant 
NOCN = no other conditions necessary 
N/A = not applicable  
Subscripts: R = reference sediment, C = negative control, T = test sediment  
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