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Background 
Previous Phase I and Phase II source investigations (Kohn and Evans, 2002 and 2004) 
were performed at the United Heckathorn Superfund Site in Richmond, California to 
locate potential point sources of contamination along the eastern bank of the Lauritzen 
Channel. Table 1, which is discussed further below, summarizes the potential point 
sources associated with outfalls that were identified in the previous studies. The 
locations of these outfalls and other major structures have been incorporated into the 
project’s geographic information system (GIS); however, field verification of the features 
was necessary to generate a current site features map in accordance with the Preliminary 
Draft Focused Feasibility Study Data Gaps Sampling and Analysis Plan Addendum #2 Source 
Identification Study (SAP) (CH2M HILL, 2012). This technical memorandum summarizes 
the results of the site survey performed in late 2012 to support the Phase 4 source 
identification study.  

Site Survey Activities 
Site survey activities were performed during the spring low tide (approximately -0.6 
feet mean lower low water) on November 29 and December 10, 2012. The site survey 
activities consisted of touring the eastern side of the Lauritzen Channel by boat and foot 
to locate potential point sources of contamination including outfall pipes, breaks in the 
sheet pile walls, and other features that could potentially act as preferential pathways 
for contaminant transport into the channel.  
 
On November 29, 2012, the eastern side of the Lauritzen Channel (between bent 
numbers -1 and -45) and the head of the channel (between SW-7 and SW-6) were 
surveyed by foot (Figure 1). On December 10, 2012, the eastern side of the Lauritzen 



 

Channel (underneath the Levin Pier, between bent numbers +1 and +73), the head of the 
channel (between SW-7 and SW-6), and a portion of the western side of the Lauritzen 
Channel (west of bent numbers -1 through -19) were surveyed by boat. A representative 
from the Richmond Levin Terminal escorted CH2M HILL on the Levin boat. A map 
with the locations of previously documented outfall pipes/structures, as well as a hand-
held global positioning system (GPS) unit with pre-loaded GIS information for these 
features, were used to verify the locations of previously-documented structures. Labels 
for the previously-documented structures contain a prefix of P1 indicating they were 
documented during the Phase 1 source investigation.  The prefix P4 indicates pipes that 
were identified on a storm drain figure from the City of Richmond obtained after the 
Phase 1 source investigation, one structure (P4-3) that was discussed in the Phase 1 
source investigation but not located in the field, and all new structures identified during 
the current field activities on November 29 and December 10, 2012.  Locations of new 
features that were not previously documented were recorded using the GPS unit. 
Observed features were also photographed and/or videotaped. 

Findings 
The key findings of the Phase 4 source identification study are listed below. Table 1 
summarizes the potential point sources documented during previous investigations and 
new information obtained during this Phase 4 source identification study. Figure 1 presents 
the location of the outfall pipes and other shoreline features. Attachment 1 contains 
photographs of the observed features.  

 All previously documented pipes were located with the exception of PC1-1, P4-1, 
P4-3, and P1-4. Outfall PC1-1 is located in the Parr Canal, which was not surveyed 
as part of the Phase 4 source investigation study. Pipe P4-1, located on the western 
side of the channel, was not accessible by boat due to a barge stationed in the 
channel. Pipes P1-4 and P4-3 were not located by boat or by foot and are assumed to 
no longer be present.  

 Additional outfall pipes identified in this survey include five storm water 
interceptor pipes (SW-3 through SW-7) installed during the final remedy for the 
upland portion of the former United Heckathorn site completed in 1998 (PES, 1998) 
on the eastern side and head of the channel, four pipes along the western side of the 
channel (P4-4 through P4-7), and eight new pipes (P4-8 through P4-15) along the 
eastern side of the channel underneath the Levin Pier. Additionally, two electrical 
conduits were observed on the eastern side of the channel beneath the Levin Pier.  

 The eastern shoreline material consists of sheet pile (steel plates supported by 
railroad ties), concrete, rip rap, and/or shotcrete, as shown in Figure 1. The majority 
of the western side of the channel (west of bent numbers -1 through -19) consisted of 
rock/rip rap. 

 Erosion under the sheet pile wall (~1-2 foot voids) was observed at the northern end 
of the eastern side of the channel, beginning around outfall pipe location P4-3 and 
extending north to the head of the channel (see Photograph 12 in Attachment 1). 



 

 Sink holes and exposed cap material were observed on the Levin property in the 
vicinity of P1-4 and P1-3 (see Photographs 25 and 26 in Attachment 1). 

In addition to the site surveys described above, observations of the eastern and western 
shoreline of the Lauritzen Channel were recorded during bathymetric survey activities on 
December 4, 2012. Noticeable outfall pipes, culverts, and other features that appeared to 
drain into the channel were photographed from the survey vessel. These photographs will 
be further evaluated and geo-referenced as part of the Source Identification Study Technical 
Memorandum to be submitted separately.  
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TABLE 1 
Potential Point Sources of Contamination to the Lauritzen Channel 
United Heckathorn Superfund Site Source Identification Technical Memorandum 

 

Point Source 
Identifier1 Description 2 

Phase 1 
Identifier 

Transect 3 Phase 1 Comments 

Phase 4 
Identifier 

Bent 
Number4 Phase 4 Comments 

Pipes Documented Prior to the Phase I Source Investigation 

LCI-1 Concrete municipal outfall at 
north end of Lauritzen Channel 

Flap gate installed on outfall in 
October 2012. 

-47 Some water flow observed Head  

of 
channel  

Lauritzen Outfall was located and flap 
gate observed. See Photograph 15 in 
Attachment 1. 

PCI-1 Concrete municipal outfall at 
north end of Parr Canal. 

Flap gate installed on outfall 
prior to site visit on January 25, 
2011.  

 N/A  Pipe was not verified because Parr 
Canal was not inspected as part of the 
site survey. 

P1-1 8-in. metal outfall through 
retaining wall about 2 ft above 
sediment  

-27.5 Some water dripping 
observed (pipe is 
submerged at high tide).  

 

 Pipe was located. Tidal drainage was 
observed dripping from pipe.  

P1-2 5.5-in. metal pipe through 
retaining wall about 5 ft above 
present sediment surface, 
same location as 8-in. pipe 
above  

-27.5 No sediment in pipe, no 
water flow, not sampled.  

 

 Pipe was located.  

P1-3 L-shaped pipe  -24.5 Valve closed; not sampled.  

 

 Angled metal pipe was located. 
Appears to be an abandoned fire 
main. See Photograph 21 in 
Attachment 1. 

P4-3 Described in Phase I as a 
screened pipe end in riprap 
near north end of sheetpile 
wall 

 Not found during Phase I 
field survey 

 Pipe was not located.  



 

TABLE 1 
Potential Point Sources of Contamination to the Lauritzen Channel 
United Heckathorn Superfund Site Source Identification Technical Memorandum 

 

Point Source 
Identifier1 Description 2 

Phase 1 
Identifier 

Transect 3 Phase 1 Comments 

Phase 4 
Identifier 

Bent 
Number4 Phase 4 Comments 

P4-1 Pipe discharging to west side 
of channel, identified on City of 
Richmond drainage map. 

 Not found during Phase I 
field survey 

 Pipe was not verified because this 
portion of the Lauritzen Channel was 
inaccessible by boat due to barge 
stationed in the channel. 

P4-2 21-inch pipe discharging 
beneath Levin Pier, identified 
on City of Richmond drainage 
map. 

 Pipe this size not found at 
expected location during 
Phase I field survey, but 
several smaller previously 
undocumented pipes were 
found beneath pier. 

+9.5 2-inch diameter corroded metal pipe 
was located. See Photograph 3 in 
Attachment 1. 

Pipes identified in Phase I Source Investigation 

P1-4 Concrete pipe at bottom of 
riprap. Described as the “seep” 
in Phase 2. Grouted on July 
18, 2003 by EPA. 

-8.5 Some flow observed. Pipe is 
difficult to see as it blends in 
with cobbles and rip rap.  

 Pipe was not located. 

P1-5 Corroded metal pipe identified 
during February 6, 2002 
deployment, under Levin Pier. 

+20 Appears valved off, end very 
corroded.  

+20.5 10-inch diameter corroded metal pipe 
located. See Photograph 5 in 
Attachment 1. 

P1-6 6-inch diameter pipe, under 
Levin Pier.  

+31.5 Appears to discharge 
occasionally. 
  

+31.5 Corroded metal pipe was located. See 
Photograph 8 in Attachment 1. 

P1-7 8-inch diameter pipe, under 
Levin Pier.  

+59.5 Appears valved off, old, 
unused; not sampled or 
photographed.  

+59.5 12-inch diameter pipe located. 
Appears to be an abandoned fire 
main. See Photograph 11 in 
Attachment 1. 

Pipes identified in Phase 4 Source Investigation 

SW-3 NA NA NA +27 18-inch diameter HDPE storm water 
interceptor pipe. Filter cloth is loosely 
hanging from pipe.  



 

TABLE 1 
Potential Point Sources of Contamination to the Lauritzen Channel 
United Heckathorn Superfund Site Source Identification Technical Memorandum 

 

Point Source 
Identifier1 Description 2 

Phase 1 
Identifier 

Transect 3 Phase 1 Comments 

Phase 4 
Identifier 

Bent 
Number4 Phase 4 Comments 

 
See Photograph 6 in Attachment 1. 

SW-4 NA NA NA 0 18-inch diameter HDPE storm water 
interceptor pipe. Contains 8 inch 
diameter valve and filter cloth intact. 
Water was flowing from pipe. 

SW-5 NA NA NA -17 18-inch diameter HDPE storm water 
interceptor pipe. Contains 8 inch 
diameter valve and filter cloth intact. 
See Photograph 20 in Attachment 1. 

SW-6 NA NA NA Head of 
channel, 
east of 
LC1-1 

18-inch diameter HDPE storm water 
interceptor pipe. Contains 8 inch 
diameter valve and filter cloth intact. 
See Photograph 14 in Attachment 1. 

SW-7 NA NA NA Head of 
channel, 
west of 
LC1-1 

15-inch diameter HDPE storm water 
interceptor pipe. Appears to be valved 
closed. See Photograph 16 in 
Attachment 1. 

P4-4 NA NA NA Head of 
channel, 
west of 
SW-7 

10-inch diameter metal pipe. See 
Photo See Photograph 17 in 
Attachment 1. 

P4-5 NA NA NA  western 
side 
channel 
across 
from -33 

4-inch diameter metal pipe. See 
Photograph 18 in Attachment 1. 

P4-6 NA NA NA western 
side 
channel 

2 to4-inch diameter metal pipe.  



 

TABLE 1 
Potential Point Sources of Contamination to the Lauritzen Channel 
United Heckathorn Superfund Site Source Identification Technical Memorandum 

 

Point Source 
Identifier1 Description 2 

Phase 1 
Identifier 

Transect 3 Phase 1 Comments 

Phase 4 
Identifier 

Bent 
Number4 Phase 4 Comments 
across 
from -26 

P4-7 NA NA NA western 
side 
channel 
across 
from -24 

4-inch diameter metal pipe.  

P4-8 NA NA NA 0 8-inch diameter corroded metal pipe 
located at bottom of rip rap. See 
Photograph 19 in Attachment 1. 

P4-9 NA NA NA +20.5 9-inch diameter corroded metal U-
shaped pipe. Appears to be 
abandoned fire main. See Photograph 
4 in Attachment 1. 

P4-10 NA NA NA +26.5 4-inch diameter corroded metal pipe. 
See Photograph 7 in Attachment 1. 

P4-11 NA NA NA +70.5  18-inch diameter metal pipe cemented 
shut.  

P4-12  NA NA NA +72  6-inch diameter metal pipe. 

P4-13 NA NA NA -14 2-inch diameter corroded metal pipe. 
See Photograph 22 in Attachment 1. 

P4-14 NA NA NA -11.5 2-inch diameter corroded metal pipe. 
See Photograph 23 in Attachment 1. 

P4-15 NA NA NA -10.5 2-inch diameter long metal pipe. See 
Photograph 24 in Attachment 1. 

Conduits 1 and 2 NA NA NA +30.5 2 metal conduits. See Photograph 9 in 
Attachment 1. 

 



 

NOTES: 
NA=Not applicable 
1 Point source identifiers have been assigned for this study. Labels containing a prefix of P1 refer to pipes that were identified in the field during the Phase I Source 
Investigation (Kohn and Evans, 2002). The prefix P4 refers to pipes that were identified on a storm drain figure from the City of Richmond obtained after the Phase I 
Source Investigation, one structure P4-3 that was discussed in the Phase I Source Investigation but was not located in the field, and all new structures identified 
during field activities on 11/29/12 and 12/10/12.  
2 Descriptions from Table 3.1 of the Phase I Source Investigation (Kohn and Evans, 2002).  
3 A transect naming system and navigational baseline were established using the numbers assigned to rows of pier pilings (also known as bent numbers) supporting 
the Levin pier. Each row of pilings was assigned a whole number starting with +1 at the north end of the pier. The transect numbering system for the rows of pier 
pilings is presented as Attachment B of the SAP (CH2M HILL, 2012). Transect numbers fall between whole number pier pilings (e.g., +17.5 falls between +17 and 
+18).  
4Positive bent numbers are associated with existing rows of pier pilings. Negative bent numbers are associated with historical pier pilings. Bent numbers are spaced 
approximately 15 feet apart.  
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Photograph 1: View of rock/rip rap under Levin Pier. 

 

 
Photograph 2: View of sheet pile (steel plates supported by railroad ties) and rock/rip rap under Levin 

pier 
 



 

 

 
Photograph 3: View of 2‐inch diameter corroded metal pipe at Bent +9.5. Apppears to be pipe P4‐2. 

 

 

Photograph 4: View of 9‐inch diameter corroded metal U‐shaped pipe at Bent +20.5 (pipe P4‐9). 
Appears to be abandoned fire main. 

 



 

 

 
Photograph 5: View of 10‐inch diameter corroded metal pipe at Bent +20.5.  

Appears to be pipe P1‐5. 
 

 
Photograph 6: View of 18‐inch diameter HDPE pipe SW‐3 at Bent +27. Filter cloth loosely hanging. 



 

 

 
Photograph 7: 4‐inch diameter corroded metal pipe at Bent +26.5 (Pipe P4‐10). 

 
Photograph 8: 6‐inch diameter corroded metal pipe (P1‐6) and Shotcrete at Bent +31.5. 

 



 

 

 
Photograph 9: Two 2‐inch diameter metal conduits at Bent +30.5. 

 

 
Photograph 10: Shotcrete between Bents +28 and +48. 

 



 

 

 
Photograph 11: 12‐inch diameter pipe (P1‐7) at Bent +59.5. Appears to be an abandoned fire main.  

 

 
Photograph 12: Erosion under sheet pile at abandoned pier near Bent ‐40 (~1‐2 foot voids).  



 

 

 
Photograph 13: Abandoned pier northern end/eastern side of Lauritzen Channel 

 

 
Photograph 14: 18‐inch diameter storm water interceptor pipe SW‐6 with 8‐inch valve and filter cloth at 

head/eastern side of Lauritzen Channel. 
 



 

 

 
Photograph 15: Lauritzen Channel Outfall (LCI‐1) at head of Lauritzen Channel. 

 

 
Photograph 16: 15‐inch diameter storm water interceptor pipe SW‐7 at head/western side of Lauritzen 

Channel. 
 



 

 

 
Photograph 17: 10‐inch diameter metal pipe (P4‐4) at head/western side of Lauritzen Channel.  

 

 
Photograph 18: 2 to 4‐inch diameter metal pipe (P4‐5), western side of  

Lauritzen Channel across from Bent ‐33. 



 

 

 
Photograph 19: 8‐inch diameter corroded metal pipe (P4‐8) beneath storm water interceptor pipe SW‐4 

at Bent 0.  
 

 
Photograph 20: 18‐inch diameter storm water interceptor pipe (SW‐5) with 8‐inch diameter valve and 

filter cloth at Bent ‐17.  
 
 
 
 



 

 

 
Photograph 21: Angled metal pipe located at Bent ‐24.5. Appears to be pipe P1‐3,  

an abandoned fire main. 
 

 
Photograph 22: 2‐inch diameter corroded metal pipe (P4‐13) located at Bent ‐14.  

 
 



 

 

 
Photograph 23: 2‐inch diameter corroded metal pipe (P4‐14) located at Bent ‐11.5.  

 

 
Photograph 24: 2‐inch diameter corroded metal pipe (P4‐15) located at Bent ‐10.5 

 
 



 

 

 
Photograph 25: Sink hole showing exposed cap material. 

 

 
Photograph 26: Exposed cap material.  
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Background 
Surface sediment grab samples were collected as part of the sediment sampling activities 
described in the Final Focused Feasibility Study Data Gaps Sampling and Analysis Plan 
Addendum #2, Source Identification Study, United Heckathorn Superfund Site (SAP) 
(CH2M HILL, 2013). Sediment sampling activities included collection of sediment grab 
samples from 14 locations (discussed in this technical memorandum) and core samples from 
27 locations (discussed in the vibracoring field summary technical memorandum). Sediment 
samples were analyzed to identify the source(s) of dichlorodiphenyl-trichloroethane (DDT)1 
This technical memorandum summarizes the grab sediment sampling activities performed 
on March 13 and April 29, 2013. Additionally, a new seep at bent number 372

Nine unbiased sediment grab samples (with locations identified using a modified grid 
system) were collected along the northern and eastern sides of the Lauritzen Channel 
(Figure 1). Three biased grab samples were collected near the 8-inch pipe at bent number -
27.5, the former seep pipe at bent number -8.5, and the hot spot identified under the north 
end of the Levin pier in the Phase I Source Identification Study (Kohn and Evans, 2002).  

 was identified 
during surface sediment sampling. The collection of one water sample from this location is 
summarized at the end of this technical memorandum. The analytical results for the 
sediment grab samples and seep water sample will be presented and evaluated in the 
Source Identification Study report.  

                                                            
1 DDT is defined as the sum of 2,4’- and 4,4’-dichlorodiphenyltrichloroethane (DDT); 2,4’- and 4,4’-
dichlorodiphenyldichloroethane (DDD); and 2,4’- and 4,4’-dichlorodiphenyldichloroethene (DDE) 
2 Bent numbers are the numbers assigned to rows of pier pilings supporting the Levin pier. Each row of pilings 
was assigned a whole number starting with +1 at the north end of the pier. Positive bent numbers are 
associated with existing rows of pier pilings. Negative bent numbers are associated with historical pier pilings. 
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The locations chosen for sediment grab samples were in water that was too shallow for or 
otherwise inaccessible (between pilings and under the piers) to the larger vessel used during 
the sediment vibracore sampling activities in April 2013. A small vessel and a hand-
deployed Ekman sampler were used to collect sediment grab samples at many of these 
locations; however, a few locations were accessed by foot.  

Sediment Grab Sample Collection Activities 
On March 13, 2013, sediment grab samples were collected at locations SD13-01, SD13-02, 
SD13-03, SD13-06, SD13-07, SD13-11, SD13-16, SD13-17, and SD13-21 (nine of the fourteen 
proposed grab sediment sample locations) along the northern and eastern side of the 
Lauritzen Channel. A small vessel (13-foot Boston Whaler), an Ekman sampler, and boat 
operator were provided by the United States Environmental Protection Agency (EPA) 
Region 9 Laboratory. The tides ranged from 1.03 feet Mean Lower Low Water (MLLW) at 
0900 hours, to a high tide of 5.67 feet MLLW at 1400 hours, and 4.48 feet MLLW at 
1600 hours on March 13, 2013. 

On April 29, 2013, during an exceptionally low tide, grab samples were collected from the 
remaining four locations (SD13-22, SD13-26, SD-30, and SD13-34), which were located under 
the pier and at the previously identified hotspot near the north end of the pier. Grab 
samples were collected by hand from locations under the pier in the morning. The final grab 
sample was collected at the hot spot using the Ekman dredge. A small vessel (16-foot flat-
bottomed work boat), and operator were provided by the Levin Richmond Terminal. The 
tides ranged from 0.03 feet MLLW at 0800 hours, to a low tide of -1.09 feet MLLW at 
0948 hours, and 0.38 feet MLLW at 1145 hours on April 29, 2013.  

The sediment grab sample locations were determined in the field using a handheld global 
positioning system (GPS) unit (Trimble) that was preloaded with the proposed sample 
location coordinates. The vessel was anchored at each location using either bow or stern 
anchors, or by tying the vessel to a pier, piling or other fixed point. On March 13, 2013, the 
geographic information system (GIS) coordinates were collected at six of the nine sediment 
grab sample locations (SD13-01, SD13-02, SD13-03, SD13-06, SD13-07, and SD13-11). The 
GPS battery failed at approximately 1330 hours; therefore, the GIS coordinates for the 
remaining three sediment grab sample locations (SD13-16, SD13-17, and SD13-21) were 
downloaded from an onsite mobile phone and the location was identified based on site 
features and landmarks such as the pier bent numbers. The sediment grab samples collected 
on April 29, 2013 were located under the pier where there is no GPS coverage; therefore, 
these locations were also identified using landmarks including the associated pier bent 
numbers. Figure 1 presents the locations of the sediment grab samples collected in 
March and April 2013. The sample collection forms are presented in Attachment 1 and the 
laboratory chains of custody are presented in Attachment 2. Attachment 3 presents a 
photographic log of the sediment grab sampling activities. 
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Sediment Grab Sample Processing Activities 

March 13, 2013 
At each sediment grab sample location, the water depth was measured using a hand-held 
sonar device and recorded on the sample collection form (Attachment 1). The channel water 
was very clear at most locations, which allowed the operator to see the Ekman sampler on 
the channel bottom. The majority of the sediment grab sample locations were very rocky 
and contained debris (e.g., shell fragments, rocks, leaf litter) which interfered with sediment 
sample recovery. For this reason, multiple drops of the Eckman sampler were necessary at 
the same location to collect the volume of sediment required for laboratory analyses. 
Materials collected from multiple drops of the Eckman sampler were placed into disposable 
commercial food-grade aluminum pans. Rocks and other debris were discarded. The 
sediment sample color, contents, and lithology were recorded (Attachment 1) and photos of 
the samples were taken (Attachment 3).  

The sediment was homogenized using prepackaged disposable scoops and transferred to 
pre-labeled sample containers. The time and date of sample collection were recorded 
(Attachment 1). Samples were collected at each location for pesticide analysis (EPA 
Method 8081A), total organic carbon (TOC; Walkley-Black method), and grain size 
(American Society for Testing and Materials [ASTM] Method D4464). Samples were stored 
on ice inside a cooler during the sampling activities. Samples collected for pesticide analysis 
were submitted to the Contract Laboratory Program (CLP) lab (one 4 ounce (oz) jar for 
KAP) and split samples were submitted to the EPA Region 9 Laboratory (one 4 oz jar). 
Samples for analysis of physical parameters (grain size and TOC) were submitted to PTS 
Laboratories (one gallon zip lock bag). One field duplicate was collected for pesticide 
analysis. Laboratory chains of custody are presented in Attachment 2. The Eckman sampler 
was cleaned of sediment between each station by scrubbing with an Alconox solution and 
rinsing with site water.  

April 29, 2013 
At each sediment grab sample location, the location was carefully documented by noting the 
adjacent pier bent numbers because the GPS could not be used under the pier. The only 
location underwater at the time of sampling was SD13-22. The water depth at location 
SD13-22 was determined by measuring the length of line for the Ekman Dredge, which was 
recorded on the sample collection form (Attachment 1). The embankment under the pier is 
covered in either rip-rap or concrete, although enough sediment was available at each 
location to collect sufficient sample volume for analysis. The sediment was generally silty 
sand with gravel, although some clay balls were observed. Sediment was removed from the 
embankment using disposable scoops and mixed thoroughly in commercial food-grade 
aluminum pans. Rocks and other debris were discarded. Location SD13-22 was very rocky, 
which interfered with sediment sample recovery. Ten drops of the Eckman sampler were 
necessary at this location to collect the volume of sediment required for laboratory analyses. 
Materials collected from multiple drops of the Eckman sampler were placed into a 
disposable plastic bag and thoroughly mixed. Rocks and other debris were discarded. The 
sediment sample color, contents, and lithology were recorded (Attachment 1) and photos of 
the samples were taken (Attachment 3).  
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The sediment was homogenized using prepackaged disposable scoops and transferred to 
pre-labeled sample containers. The time and date of sample collection was recorded 
(Attachment 1). Samples were collected at each location for pesticide analysis (EPA Method 
8081A), TOC (Walkley-Black method), and grain size (ASTM Method D4464). Samples were 
stored on ice inside a cooler during the sampling activities. Samples collected for pesticides 
analysis were submitted to the CLP lab (one 4 oz jar for KAP) and split samples were 
submitted to the EPA Region 9 Laboratory (one 4 oz jar). Sample for the analysis of physical 
parameters (grain size and TOC) were submitted to PTS Laboratories (one gallon zip lock 
bag). Laboratory chains of custody are presented in Attachment 2. The Ekman sampler was 
cleaned of any sediment by scrubbing with an Alconox solution and rinsing with site water 
before it was returned.  

Water was observed seeping out of the lower embankment between bent numbers 24 and 
25; however, the flow was diffuse and occurred below the riprap in unarmored sediment 
below the tide line. A seep was observed flowing out of the embankment at bent number 37 
as shown on Photographs 22 and 23 of Attachment 3. This seep was sampled as described 
later in this memorandum.  

Sediment Grab Sample Descriptions 
The sample collection forms (Attachment 1) present the information recorded for each 
sediment sample collected. The information recorded includes the date, time, and type of 
sample collected, the water depth at each location, the surface sediment sample collection 
depth (0 to 0.5 feet below sediment surface), tide height, GIS coordinates for each location, 
and description of sediment encountered (color, contents, and lithology). A summary of the 
sediment sample descriptions is presented below.  

SD13-01 
The unbiased sediment sample (SD13-01-0005) is located at the head of the Lauritzen 
Channel. The Eckman sampler was deployed multiple times (approximately 12). The 
deployments failed due to debris caught in the jaws of the Eckman sampler, shells and/or 
gravel caught in the spring mechanism, or the sampler not tripping due to the shallow 
depth. The clear visibility of the channel bottom allowed the operator to see a steep slope of 
the near shore location and the rocks and debris on the bottom of the channel. The vessel 
was relocated approximately 20 feet southeast of the original proposed location, to a slightly 
deeper, flatter location with less debris. The water depth was measured at 7.8 feet deep at 
this location. Two partially filled grab samples were homogenized for sample processing. 
Sediment was dark grey-green with a dark brown and black layer at the surface. The 
material was silty clay with gravel, sand, shells, and debris (wood, plastic, and leaves). 
Photographs 1 and 2 in Attachment 3 show the sediment. 

SD13-02 
The unbiased sediment sample (SD13-02-0005) is located at the head of the Lauritzen 
Channel. The first drop of the Ekman sampler was successful at this location. The channel 
bottom was visible and appeared rocky. The water depth was measured at 11 feet. The 
material was black silty clay with sand, shells, plastic, and woody debris. Large sticks and 
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shells were removed prior to homogenization and sample processing. Photograph 3 in 
Attachment 3 shows the sediment. 

SD13-03 
The unbiased sediment sample (SD13-03-0005) is located at the head of the Lauritzen 
Channel and south of the municipal storm drain outfall. Multiple attempts were made until 
a successful sample was collected. The failed attempts were due to the presence of debris on 
the bottom of the channel. The water depth was measured at 6.5 feet. An oily sheen was 
observed on the water in the Ekman sampler. A large fraction of the sample consisted of leaf 
litter, branches, and shells. Sediment was black with green and brown layers. The material 
was silty clay with sand, gravel, woody debris, and shells. There was a slight organic odor 
observed. Multiple worms and amphipods were also observed in the material. Photographs 
4 and 5 in Attachment 3 show the sediment. 

SD13-07 
The unbiased sediment sample (SD13-07-0005) is located along the eastern side of the 
Lauritzen Channel. The sample vessel was tied up to the “Do not eat fish” sign located at 
bent number -5. The water depth was measured at 10.8 feet. Five deployments of the 
Eckman sampler were made and rocks were obtained. The sixth deployment of the Ekman 
sampler was successful. The sediment was black with a surface layer of brown and green 
organic material and it had a slight organic odor. The material was silty clay with sand, 
rocks, shells, sticks and leaves. Photographs 6 and 7 in Attachment 3 show the sediment. 

SD13-11 
The unbiased sediment sample (SD13-11-0005) is located along the eastern side of the 
Lauritzen Channel near bent number -30. The water depth was measured at 15 feet. One 
attempt yielded a successful Ekman grab sample. Sediment was brown and black with a 
green layer. Uniform black specks were observed throughout the material. Worms and 
amphipods were also observed in the sediment. The sediment was silty clay with sand, shell 
debris, leaves, and rocks. Photographs 8 through 10 in Attachment 3 show the sediment. 

SD13-12 
The biased sediment sample (SD13-12-0005) is located along the eastern side of the 
Lauritzen Channel at bent number -27.5, adjacent to the 8-inch pipe documented in the 
Phase I Source Investigation (Kohn and Evans, 2002). The water depth was measured at 
10.6 feet. Rocks were obtained in two unsuccessful deployments of the Ekman. Sediments 
obtained from 3 deployments of the Eckman (Attempts 3 through 5) were combined into 
one sample. Sediment was black with brown layers. Uniform black specks were observed 
throughout the material. Worms and amphipods were also observed in the sediment. The 
sediment was silty clay with sand, shell debris, leaves, and rocks. Photograph 11 in 
Attachment 3 shows the sediment. 

SD13-16 
The unbiased sediment sample (SD13-16-0005) is located along the eastern side of the 
Lauritzen Channel, south of the stormwater interceptor SW-5 outfall near bent number 
-16.5. The GPS unit’s battery failed so the location coordinates were downloaded from an 
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onsite mobile phone (Attachment 1). The water depth was measured at 9 feet. The channel 
bottom was very rocky. Multiple attempts were conducted and the sample was collected 
from a combination of partially filled Ekman samples. An oily sheen was observed on the 
water in the pan. Sediment was black with yellow-brown clay clumps (appears to be Older 
Bay Mud [OBM] material). The sediment was silty clay with clay clumps, gravel, shells and 
rocks. Material resembling bauxite (reddish nodules) was observed in the sample (bauxite is 
typically transported from the terminal). Photograph 12 in Attachment 3 shows the 
sediment. 

SD13-17 
The biased sediment sample (SD13-17-0005) is located along the eastern side of the 
Lauritzen Channel, at bent number -8.5, adjacent to the former seep pipe (P1-4) that was 
identified in the Phase I Source Investigation (Kohn and Evans, 2002) and sealed in 2003. 
The GPS unit was not operational. The location coordinates were downloaded from an 
onsite mobile phone (Attachment 1). The water depth was measured at 9 feet. Sediment was 
greyish-brown with small black specs uniformly distributed throughout the material. The 
sediment was silty clay with some rocks and sand. Algae was observed on the surface 
sediment. An oily sheen was observed on the water surface in the pan. Photograph 13 in 
Attachment 3 shows the sediment. 

SD13-21 
The unbiased sediment sample (SD13-21-0005) is located along the eastern side of the 
Lauritzen Channel, on the north side of the floating dock at bent number -3.5. The GPS unit 
was not operational. The location coordinates were downloaded from an onsite mobile 
phone (Attachment 1). The water depth was measured at 11 feet. Two partially filled Ekman 
samples were combined to collect sufficient sample volume to submit field duplicates. The 
first Ekman sample contained silty clay with sand, rocks and clay clump. The second drop 
contained a large clay clump containing roots (appears to be OBM). Because the Ekman 
sampler will not penetrate OBM, it appears that the clump of OBM obtained in the Ekman 
sampler was disturbed during an earlier event. The material was homogenized for primary, 
split, and field duplicate samples. Photograph 14 in Attachment 3 shows the sediment 
material and Photograph 15 shows a clump of clay that is presumed to be OBM.  

SD13-22 
The biased sediment sample (SD13-22-0005) is located along the eastern side of the 
Lauritzen Channel, on the south side of the floating dock between bent numbers 2 and 3. 
The GPS unit was not useful due to the overhanging pier structure. The location coordinates 
were estimated on the figure based on landmarks recorded in field notes. The water depth 
was measured at 30 feet. Ten Ekman samples were attempted but only one drop provided 
sufficient sediment to submit for analysis. The first Ekman sample contained silty sand with 
gravel, clay and shell hash. The next nine Ekman drops were retrieved either with rocks in 
the jaws or hinges, empty, or untripped. The material was homogenized for primary 
samples. Photograph 16 in Attachment 3 shows the sediment.  
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SD13-26 
The unbiased sediment sample (SD13-26-0005) is located along the eastern side of the 
Lauritzen Channel, on the south side of the floating dock between bent numbers 10 and 11. 
The GPS unit was not useful due to the overhanging pier structure. The location coordinates 
were estimated on the figure based on landmarks recorded in field notes. The embankment 
at this location consists of approximately 3 feet of conglomerate concrete along the top of the 
embankment, above approximately 6-7 feet of angular rock (from 6-inch in diameter to 
riprap). The lower 1-2 feet of embankment at this tide level consists of OBM with a very thin 
veneer of soft sediment. Pockets of an orange, organic material (possibly algae) was 
observed on rocks in the area. The sample was collected at 0930 at a tide of -1.02 feet MLLW 
just below the riprap, from the clay sediment. The material was homogenized for primary 
samples. Photographs 17 and 18 in Attachment 3 show the embankment and sediment.  

SD13-30 
The unbiased sediment sample (SD13-30-0005) is located along the eastern side of the 
Lauritzen Channel, on the south side of the floating dock between bent numbers 23 and 24. 
The GPS unit was not useful due to the overhanging pier structure. The location coordinates 
were estimated on the figure based on landmarks recorded in field notes. The embankment 
at this location consists of a partial sheet pile wall along the top of the embankment, above 
approximately 4 to 5 feet of angular rock (from 6-inch in diameter to riprap). The sample 
was collected at 0905 at a tide of -0.84 feet MLLW approximately 1 foot above the water. 
Riprap was removed to expose the silty clay with sand and gravel. The sediment was 
grayish black and had a slight sulfurous odor. The material was homogenized for primary 
samples. Photographs 19 and 20 in Attachment 3 show the embankment and sediment.  

SD13-34 
The unbiased sediment sample (SD13-34-0005) is located along the eastern side of the 
Lauritzen Channel, on the south side of the floating dock between bent numbers 36 and 37, 
approximately 1 foot north of the bent number 37 piling. The GPS unit was not useful due to 
the overhanging pier structure. The location coordinates were estimated on the figure based 
on landmarks recorded in field notes. The embankment at this location consists of shotcrete 
concrete along the top of the embankment, above approximately 4-5 feet of angular rock 
(from 6-inch diameter to riprap). The sample was collected at 0840 at a tide of -0.58 feet 
MLLW approximately 1 foot above the water. Riprap was removed to expose the greyish 
brown, silty sand with gravel and shells. The material was homogenized for primary 
samples. Photographs 21, 22, and 24 in Attachment 3 show the embankment and sediment. 
Photograph 23 shows the seep at bent number 37 just a few feet to the south of this location. 

SD13-38 
The unbiased sediment sample (SD13-38-0005) is located along the eastern side of the 
Lauritzen Channel, on the south side of the floating dock between bent numbers 50 and 51. 
The GPS unit was not useful due to the overhanging pier structure. The location coordinates 
were estimated on the figure based on landmarks recorded in field notes. The embankment 
at this location consists of steel rails driven into the sediment to support the embankment 
which consists of ballast and riprap along top of the embankment, above approximately 
4-5 feet of angular rock (from 6-inch diameter to riprap) and debris (including a plastic 
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gasoline jug). The sample was collected at 0800 at a tide of 0.03 feet MLLW approximately 
3 foot above the water. Riprap was removed to expose the dark brown, silty sand with 
gravel and shells. A small amount of clay was observed. The material was homogenized for 
primary samples. Photographs 25 in Attachment 3 show the embankment and sediment.  

Bent Number 37 Seep Water Sampling Activities 
A seep was located at bent number 37 during the sediment grab sampling activities on 
April 29, 2013 (Photographs 22 and 23 in Attachment 3). The seep was found in an area that 
was shotcreted by Levin Richmond Terminal Corporation (LRTC) during a low tide in June 
2012. The seep water was flowing out of a circular void in the shotcrete approximately 2 feet 
above the water line at 0840 (tide at -0.58 feet MLLW), which suggests that the seep would 
be below the water line most of the time. No sediment was exposed below this seep, but 
sediment sample SD13-34 was taken approximately 3 feet north of the seep where sediment 
was present. 

A sample of the flowing water was collected from the seep to determine conductivity of the 
water. Rich Bauer (Region 9 Environmental Protection Agency Laboratory Chemistry Lead) 
determined the water was approximately 2,400 ppm total dissolved solids (TDS), which is 
slightly brackish (typical seawater is 35,000 ppm TDS), and suggests a possible groundwater 
source. The location of the seep was documented and added to the GIS database for the 
United Heckathorn Project as point source P4-16 to conform with the naming convention 
used for the site survey conducted in 2012 to locate any point sources along the 
embankment. The project team recommended a water sample be collected from the seep 
location at bent number 37 during an extreme low tide when the area could be accessed 
safely.  

On July 24, 2013, the low tide for the Inner Richmond Harbor was -1.0 feet MLLW at 
0743 hours. The width of the seep was estimated to be about 2 inches the flow was estimated 
to be about 20 gallons per minute. Field parameters including pH (7.01), temperature 
(20.3 degrees Celsius), electrical conductivity (5.534 milliseimens per centimeter), and total 
dissolved solids (0.0034 kilograms per Liter) were measured and recorded in the field notes 
(Attachment 4). The amount of time it took to fill each 1 Liter glass amber bottle was also 
recorded (ranged from 12 to 14 seconds with only 30 to 50 percent of the flow being 
captured).  

The water sample was collected from the seep during the extreme low tide using a new 
flexible food-grade cutting board to channel the water into the sample containers. Prior to 
using this method, the Project Manager contacted a Senior Chemist with Vista Analytical 
Laboratories (Vista), to ensure that chemicals in the cutting board such as phthalates or 
other plasticizers would not cause interference with the pesticide analyses. Vista’s Senior 
Chemist confirmed that their high-resolution analytical method would not be affected by 
any plastics that might leach from the cutting board; however, he noted that standard 
analytical methods may be affected. The sample was sent to Vista for analysis of total and 
dissolved dichlorodiphenyl-trichloroethanes (DDTs3

                                                            
3 2,4’- and 4,4’-dichlorodiphenyltrichloroethane (DDT); 2,4’- and 4,4’-dichlorodiphenyldichloroethane (DDD); 
and 2,4’- and 4,4’-dichlorodiphenyldichloroethene (DDE) 

) and Dieldrin (four 1-Liter amber glass 
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bottles) and a sample was also provided to EPA Region 9 laboratory for analysis of total 
suspended solids (three 250-milliliter poly bottles). The field observations and chains of 
custody for the water sample are provided in Attachment 4. 

References 
CH2M HILL. 2013. Final Focused Feasibility Study Data Gaps Sampling and Analysis Plan 
Addendum #2 Source Identification Study United Heckathorn Superfund Site. February. 

Kohn, N. and N. Evans. 2002. Phase I Source Investigation at the United Heckathorn Superfund 
Site, Richmond, California. PNNL-14088. December. 

Kohn, N. and N. Evans. 2004. Year 6 Post-Remediation Biomonitoring and Phase II Source 
Investigation at the United Heckathorn Superfund Site, Richmond, California. PNNL-14596. 
March. 



 

 

 

Figure 1 
Grab Sediment Sampling Locations 
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Laboratory Chains of Custody 
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Photograph 1: SD13-01-0005 in the Ekman sampler 
 

 
Photograph 2: SD13-01-0005 combined sample from two partially filled Ekman samples 
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Photograph 3: SD13-02-0005 in the Ekman sampler 

 
Photograph 4: SD13-03-0005 in the Ekman sampler 
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Photograph 5: SD13-03-0005 combined material from Ekman samples 

 
Photograph 6: SD13-07-0005 in the Ekman sampler 
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Photograph 7: SD13-07-0005 sample from successful deployment of Ekman sampler 

 
Photograph 8: SD13-11-0005 in the Ekman sampler 
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Photograph 9: SD13-11-0005 sample from successful deployment of Ekman sampler 

 
Photograph 10: SD13-11-0005 closeup showing small black specs uniformally distributed  
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Photograph 11: SD13-12-0005 combined sample from three partially filled Ekman samples 

 
Photograph 12: SD13-16-0005 combined sample from partially filled Ekman samples.  
Clay clumps were present in the sample. 
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Photograph 13: SD13-17-0005 in Ekman sampler. 

 
Photograph 14: SD13-21-0005 in Ekman sampler. 
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Photograph 15: SD13-21-0005 showing closeup of clay clump assumed to be Older Bay Mud. 
 

 
Photograph 16: SD13-22-0005 showing composited samples from Ekman Sampler. 
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Photograph 17: SD13-26 showing embankment. Red arrow shows location of sample. 
 

 
Photograph 18: SD13-26-0005 showing composited samples from Ekman Sampler. 
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Photograph 19: SD13-30 showing embankment and sampling location. 
 

 
Photograph 20: SD13-30-0005 showing composited sample. 
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Photograph 21: SD13-34 showing embankment looking north. 

 
Photograph 22: SD13-34 showing embankment looking south during sampling. Red arrow shows seep. 
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Photograph 23: SD13-34 showing seep at bent number 37. 

 
 
Photograph 24: SD13-34-005 showing composited sample. 
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Photograph 25: SD13-38 showing embankment. 
 

 
Photograph 26: SD13-38-005 showing composited sample. 
 



 

 

 

Attachment 4 
Bent Number 37 Seep Sampling Photograph, 

Field Notes, and Laboratory Chains of Custody  
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Photograph 1: Closeup of seep at bent number 37 as sampled on July 24, 2013. 
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T E C H N I C A L  M E M O R A N D U M   

Summary of Field Activities to Support the Source 
Identification Study 
United Heckathorn Superfund Site, Richmond, 
California 
PREPARED FOR: United States Environmental Protection Agency  

Region 9 

PREPARED BY: CH2M HILL  

DATE: July 25, 2013 
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Background 
Sediment core samples were collected as part of the sediment sampling activities 
described in the Final Focused Feasibility Study Data Gaps Sampling and Analysis Plan 
Addendum #2 Source Identification Study United Heckathorn Superfund Site (SAP) 
(CH2M HILL, 2013). A total of twenty-four sediment cores were collected from locations 
positioned on a sampling grid in the Lauritzen Channel, and three sediment cores were 
collected in the Santa Fe Channel. The cores were advanced to collect intact samples of 
Younger Bay Mud (YBM), down to the contact with the Older Bay Mud (OBM). The 
target depth of penetration was the effective length of the core barrel (7.5 feet) or refusal, 
which was defined as the depth where the rate of core penetration approached zero.  

This technical memorandum summarizes the vibracore sediment sampling activities on 
April 1 – 5, 2013. The results will be used to support the Source Identification Study and 
Tier 2 Sediment Transport Study for the site.  

Sample Collection Activities 
The sampling platform, provided by Dixon Marine Services, was mobilized on April 1, 
2013. Sediment cores were collected at all 27 of the proposed sample locations in the 
Lauritzen and Santa Fe Channels on April 2 and 3, 2013. 

Target coordinates for the sampling locations were loaded into the on-board navigation 
system. The platform was anchored at each location by tying off to above water anchor 
points (e.g., pier supports or anchored barges) on the port and starboard sides of the 
bow and maintaining position using the boat engine to tension the lines. The water 
depth was recorded using a weighted disk attached to the end of a spooled measuring 
tape (lead line) and the as-sampled location was recorded using differential global 
positioning system (GPS). Sampling information including the time, date, water depth, 
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tide height, core penetration, and recovery was recorded in the log book and on the core 
log sheets. The cores were labeled with indelible marker showing the core identification 
number and orientation. 

The cores were collected using a Rossfelder P-5 electric vibracore head equipped with a 
metal 4-inch core barrel fitted with a 3.75-inch interior diameter, clear polycarbonate 
liner. A stainless steel driller’s basket (core catcher) and nose cone were installed in the 
end of the core barrel to retain the core during penetration and recovery. The vibracore 
was mounted on M/V Walter Marie, a 32-foot work vessel equipped with a bow-
mounted A-frame used to deploy and retrieve the vibracore. The vibracore was 
positioned on the bottom of the canal within 9 feet of the proposed location. The 
vibracore was advanced to 7.5 feet (the effective length of the core barrel) or refusal. The 
vibracore was retrieved, and the core liner was removed from the core barrel. If 
recovery was less than 70 percent of penetration, or if no plug of OBM was observed in 
the core catcher at locations with less than 7.5 feet of penetration, a second core was 
attempted. The core barrel was cleaned with an Alconox solution, rinsed with site water, 
loaded with a new, clean liner and prepared for the next location. Figure 1 presents the 
locations of the 27 sediment core samples collected (Figure 1 is located at the end of this 
technical memorandum). 

At locations SD13-05 and SD13-09, where cores were collected for fine-interval 
sampling, the cores were maintained upright during the entire collection process. 
During retrieval, a cap was placed over the core catcher at the bottom of the liner, the 
connection between the catcher and the barrel was loosened, and the exterior core barrel 
was mechanically lifted while a worker held the capped liner upright. This procedure 
ensured that the liner remained vertical during collection, minimizing the disturbance 
of the soft upper sediment/water interface.  

The cores were transported to the U.S. Environmental Protection Agency (EPA) 
Region 9 Laboratory on April 2 and 3, 2013 where they were placed in a walk-in 
refrigerator and allowed to settle overnight before processing. 

Sample Processing Activities 
The sediment cores were processed from April 3 through April 5, 2013 in the shipping 
bay of the Region 9 Laboratory. An area of the bay was covered with heavy plastic to 
contain any spilled mud and debris. A table was covered in plastic and aluminum foil 
strips to help contain any flowable mud that was present in the top of the core. Whole 
cores were allowed to settle and consolidate overnight in a refrigerator maintained at 
4°C, and were removed from the refrigerator immediately before processing. The core 
was held upright in a tub within the plastic-lined processing area and a small cut was 
made in the liner approximately ½ inch above the sediment-water interface to allow the 
overlying water to slowly drain out. When the top of the core was free of water, the cut 
was completed through the core liner and the core cap was reinstalled on the cut end of 
the liner. 

The intact core was then carefully placed on the table. Two parallel cuts were made in 
the core liner, each starting at the bottom of the core and moving toward the top, 
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allowing a section of the liner to be removed exposing the complete core or allowing the 
core to be split in half longitudinally, allowing for the interior sediment structure to be 
observed. Any material that had smeared along the outer edge of the core or along the 
surface where the core was sliced in half was scraped away using disposable scoops to 
minimize cross-contamination and allow photographic documentation of the core. 
Photos were taken at 2-foot intervals along the entire core; each photo included a 
measuring tape and white board with sample information to allow identification of 
photos. The core were visually characterized for sediment type, color, moisture content, 
texture, grain size and shape, consistency, visible evidence of contamination, odor, and 
any other observations. The colors were designated using a Munsell color chart. Odors 
were categorized as no odor, unclassified odor, sulfur-like odor and/or petroleum 
hydrocarbon-like odor. 

A summary of key field data and observations is provided in Table 1 (all tables are 
located at the end of this technical memorandum). OBM was observed in 15 cores and 
evidence of the sand layer placed in the channel in 1997 was observed in 9 cores. At one 
location (SD13-20), the core barrel was advanced to 7.5 feet without exhibiting refusal or 
penetrating OBM. Generally, the YBM was observed to be wet to very wet, black or dark 
gray, silts and clays. Where observed, the sand layer was typically dark gray, medium 
sand that was firm to hard and generally dry to slightly moist.  

After the photos were taken and the cores were characterized, the cores were sub-
sampled for chemical and physical analyses. Sediments from the targeted sample 
interval were removed using clean, disposable scoops and transferred to a disposable 
aluminum pan, where they were thoroughly mixed and transferred to pre-labeled 
sample containers. The samples collected for chemical and physical analyses are 
summarized in Table 2. 

Sample containers were labeled with the date and time that the core was sub-sampled. 
Labels were covered with clear tape. The containers to be submitted for chemical 
analyses were placed in a freezer and the containers to be submitted for physical 
analyses were placed in a refrigerator until shipment. 

All sediment that remained in the core liners and all used sampling equipment and 
personal protective equipment (PPE) were transferred to buckets which were then 
transferred to appropriately-labeled investigation-derived waste (IDW) drums storied at 
the Levin Richmond Terminal Corporation in a designated IDW storage area.  

Samples were collected at each location for pesticides analysis (EPA Method 8081A) and 
total organic carbon (TOC) (Walkley-Black method). Samples were submitted from 
selected locations for Atterberg limits (ASTM Method D4318), specific gravity (ASTM 
Method D854), percent solids (ASTM Method D2216), and grain size (ASTM Method 
D4464). Samples were stored on ice inside a cooler until the completion of the sampling 
activities. Samples submitted to the EPA Contract Laboratory Program (CLP) 
laboratory, KAP Technologies, Inc., included 111 normal samples collected for 
pesticides analysis and 11 samples submitted as field duplicates. Split samples from 
14 locations were submitted to the EPA Region 9 Laboratory. Physical parameters 
included 66 grain size, 9 Atterberg Limits, 27 specific gravity, percent solids, 
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and 109 TOC submitted to PTS Laboratories, Inc. Samples for pesticide analyses were 
shipped to KAP laboratory and samples for physical parameters were shipped to PTS 
Laboratories via FedEx Priority Overnight for Saturday delivery on April 5. All samples 
were shipped on ice. Split samples for pesticide analyses by the Region 9 Laboratory 
were hand delivered on April 5. Laboratory Chains-of-Custody are included in 
Attachment 1. 

The sediment sample collection forms are presented in Attachment 2 and the 
photograph log for this sampling event is presented in Attachment 3. Selected photos of 
the sample collection are provided within this document; however, the complete 
photograph log will provided electronically to the EPA. 

References 
CH2M HILL. 2013. Final Focused Feasibility Study Data Gaps Sampling and Analysis Plan 
Addendum #2 Source Identification Study United Heckathorn Superfund Site. February. 
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TABLE 1
Summary of Vibracore Observations ‐ 2013 Source Identification Investigation
United Heckathorn Superfund Site, Richmond, California

Location
Field 

Longitude (X)
Field Latitude 

(Y)

Measured 
Water Depth 

(ft)

Observed/V
erified Tide 
(ft MLLW)1

Penetration 
(ft) 

Recovery 
(ft)

Refusal 
(Y/N)

Core Barrel 
Advanced to Full 
Length (Y/N)

OBM in core 
(Y/N)

Thickness of YBM 
(Corrected)

(ft)2

Elevation of 
YBM Surface 
(ft MLLW)

Elevation of OBM 3

(ft MLLW)

Evidence of 1997 
Benthic Sand Layer 

(Y/N) Additional Comments
SD13‐4 6023234.68 2164441.03 14.6 0.74 7.17 1.50 Y N N 7.17 ‐13.86 ‐21.0 N Rocks and riprap were observed along the seafloor on west side of channel. Three attempts at this location all 

resulted sufficient penetration but minimal recovery. The vibracore head continued to slip downslope due to 
unfavorable bottom conditions. Attempt 3, located approximately 9.8’ east of the target location was retained for 
sampling.  Core was black silt and sand over gravel; petroleum hydrocarbon odor noted, stronger in gravel.  The core 
catcher contained OBM. 

SD13‐5 6023274.05 2164435.49 17.7 0.36 5.50 4.10 Y N N 4.75 ‐17.34 ‐22.1 N Fine interval core.  Entire core dominantly sticky black clay/silt with trace to minor sand.  Increased sand and gravel at 
bottom of core. Strong hydrocarbon‐type odor at 3.3' below TOC.

SD13‐6 6023328.85 2164430.36 13.5 2.41 5.33 5.00 Y N N 5.33 ‐11.09 ‐16.4 Y The first attempt at this location hit a rocky bottom. The boat was moved into deeper water slightly to the west of the 
proposed location. When the core liner was removed from the core barrel, it was noted that the core catcher 
contained rocks, not OBM. Since no OBM was observed a third attempt was made to collect a core including the 
YBM/OBM interface. The third attempt had approximately 4’ penetration which was stopped by rock. The senior field 
staff confirmed that 2 attempts at the offset location were sufficient and the third attempt was discarded. Below 2 
feet, core is dominantly sand, increasing gravel and decreasing silt/clay content with depth to 4.2 feet.  Below 4.2 feet 
to BOC no gravel and less clay/silt.

SD13‐8 6023181.39 2164245.71 19.6 ‐0.21 7.17 5.60 N Y Y 5.57 ‐19.81 ‐25.4 N Transition zone to OBM from 4 to 4.3 feet from TOC.  
SD13‐9 6023248.50 2164238.21 20.7 ‐0.37 6.00 5.50 N N Y 3.75 ‐21.07 ‐24.8 Y This location was identified as the fine interval sample. The first core retrieved was allowed to rest horizontally for a 

brief period of time, during barge movement. Since this location is designated as a fine interval sample, a second core 
was collected. Nose cone was cut off during processing and not included in processed length.  Sand layer observed 
above 0.6 feet of consolidated, black, clay/silt YBM.  Due to OBM observation in first core, second core was stopped 
once a depth of 6 feet had been reached to minimize consolidation of YBM.

SD13‐10 6023307.69 2164238.02 12.4 ‐0.12 6.67 6.60 Y N Y 1.87 ‐12.52 ‐14.4 N Minor sand was observed from 0.9 to 1.8 feet below TOC.
SD13‐13 6023160.53 2164049.90 14.1 1.06 7.00 2.50 Y N Y 5.60 ‐13.04 ‐18.6 N Sandy silt/clay observed in top 0.6 feet. Penetration was 7’ and the operator felt the vibracore tilt when OBM was 

encountered. OBM was encountered, so despite a low recovery, no additional attempts were required. Since 
vibracore head tipped over the penetration is  overestimated.

SD13‐14 6023212.77 2164041.92 20.2 0.63 6.67 6.40 Y N Y 1.17 ‐19.57 ‐20.7 N Top 0.4 feet of core included coarse, dark gray to black sand with clay and silt, approximately 80% sand.
SD13‐15 6023278.51 2164034.84 14.3 0.1 6.25 4.90 Y N Y 3.35 ‐14.20 ‐17.6 Y Dark gray to black medium sand (drier than interval above) observed from 1.6 to 2 feet from TOC.
SD13‐18 6023087.22 2163850.25 21.6 2.05 6.42 6.50 Y N Y 1.00 ‐19.55 ‐20.6 Y Observed approximately 1 inch of dark gray, medium sand right above OBM.
SD13‐19 6023185.28 2163842.50 31.5 2.26 6.00 6.10 Y N Y 4.00 ‐29.24 ‐33.2 Y From 1.8 to 2.7 feet below TOC transition from black clay/silt to medium, dark gray firm, slightly moist sand ‐ 

decreasing fines with depth noted.  From 2.7 to 4 feet below TOC observed dark gray, fine to medium sand, dry and 
hard.  Minor shell hash from 2.7 to 3 feet.  Transition to OBM at 4 feet below TOC.

SD13‐20 6023255.11 2163837.51 25.1 1.7 7.25 5.17 N Y N 7.25 ‐23.40 NA N YBM included black silt/clay with pockets of gravel or gravel with fine sand throughout.
SD13‐23 6023066.85 2163651.19 21.4 1.21 4.33 3.70 Y N Y 4.33 ‐20.19 ‐24.5 Y Sand observed from 0.9 to 1.5 feet from TOC ‐ medium, dark gray, trace to minor fines and trace shell hash.  Below 1.5 

feet black silt/clay was observed interspersed with hard, fat gray‐brown clay.  No clear transition observed and there 
appeared to be fingers of silt/clay that comprises YBM into the firmer, drier OBM.  From 3 to 3.7 feet, there was less of 
the black silt/clay.  Slight petroleum hydrocarbon odor (observed as diesel‐like odor) was noted at bottom of core.

SD13‐24 6023139.40 2163642.13 32.5 0.78 6.92 6.00 Y N Y 0.92 ‐31.72 ‐32.6 N Top 0.7 feet of core was soft, black clay/silt (clearly YBM) and from 0.7 to 4.1 feet below TOC, sediment appeared to 
be OBM; however from 4.1 to 5.2 feet below the TOC, material became wet again and gravel observed at bottom of 
this interval.  From 5.2 to 6.0 the sediment was soft clay/silt with gravel and pockets of black silt/clay (presumed to be 
YBM sediment).  

SD13‐25 6023211.18 2163646.43 33.9 1.59 6.83 5.90 Y N N 6.83 ‐32.31 ‐39.1 Y Sand observed in bottom interval of core (5.3 to BOC at 5.9 feet).  Transition from YBM to sand was abrupt, material 
below sand interval not observed. 

SD13‐27 6022989.83 2163456.36 13.2 ‐0.2 5.00 3.10 Y N N 5.00 ‐13.40 ‐18.4 N Core appeared to be highly disturbed and contained multiple, relatively thin, layers of sediment ranging from black 
clay/silt and poorly sorted sand and coarse gravel to very hard, dry clay with gravel.  

SD13‐28 6023091.65 2163452.79 34.3 0.22 6.50 6.00 Y N N 6.50 ‐34.08 ‐40.6 N At 3 feet from TOC, an abrupt transition in moisture content and firmness observed.  Pockets of dark olive‐brown to 
dark gray silt/clay were observed between 4 and 6 feet.

SD13‐29 6023189.47 2163438.66 34.2 0.06 6.67 6.20 Y N N 6.67 ‐34.14 ‐40.8 N Entire core silt/clay with trace fine sand (YBM).   PHC odor noted throughout, but was notably stronger near bottom of 
core.   At 5.7 feet from TOC, increased gravel and sand content observed, but there was not a distinct "sand" layer.

SD13‐31 6022972.31 2163263.24 14.6 ‐0.27 4.83 5.00 Y N Y 0.00 N/A ‐15.5 N Entire core was OBM; the top 2 feet contained areas of mottled dark gray clay/silt and appeared disturbed compared 
to the sediment below 2 feet.  

SD13‐32 6023070.70 2163251.79 33.5 ‐0.3 6.75 6.10 Y N N 6.75 ‐33.79 ‐40.5 N Entire core silt/clay with trace fine sand (YBM).   PHC odor noted throughout.  Notable transition at 3 feet; sediment 
above is very cohesive, wet, and sticky; below material is still silt/clay but less wet.  At 4.4 feet from TOC observed a 
clast of black, organic rich material. 

SD13‐33 6023168.50 2163239.19 33.7 ‐0.2 6.92 6.20 Y N N 6.92 ‐33.90 ‐40.8 N Entire core is black silt/clay (YBM) with pockets of firmer gray‐brown clay observed below 2 feet. 
SD13‐35 6022947.27 2163061.12 30.7 0.62 6.58 5.80 Y N Y 6.58 ‐30.08 ‐36.7 Y Medium, dark gray sand observed from 2.6 to 2.9 feet from TOC and from 3.4 to 4.6 feet from TOC; trace shell hash 

observed in lower interval. From 4.6 feet to BOC soft, wet, black silt clay.  Plug of OBM observed at very bottom of 
core. 

SD13‐36 6023044.53 2163055.96 36.5 1.71 6.58 6.50 Y N N 6.58 ‐34.79 ‐41.4 Y Sand layer observed from 4.3 to 4.5 feet and 5.2 to 5.4 feet below TOC.  Remainder of core clay/silt with varying 
degrees of firmness and moisture (all YBM).

SD13‐37 6023145.91 2163043.31 35.3 ‐0.19 6.58 6.00 Y N N 6.58 ‐35.49 ‐42.1 N Gravel and rocks noted at bottom of core during processing.
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TABLE 1
Summary of Vibracore Observations ‐ 2013 Source Identification Investigation
United Heckathorn Superfund Site, Richmond, California

Location
Field 

Longitude (X)
Field Latitude 

(Y)

Measured 
Water Depth 

(ft)

Observed/V
erified Tide 
(ft MLLW)1

Penetration 
(ft) 

Recovery 
(ft)

Refusal 
(Y/N)

Core Barrel 
Advanced to Full 
Length (Y/N)

OBM in core 
(Y/N)

Thickness of YBM 
(Corrected)

(ft)2

Elevation of 
YBM Surface 
(ft MLLW)

Elevation of OBM 3

(ft MLLW)

Evidence of 1997 
Benthic Sand Layer 

(Y/N) Additional Comments
SD13‐39 6022756.43 2162979.33 40 4.06 5.58 4.90 Y N Y 4.08 ‐35.94 ‐40.0 N From 4.8 to 5.2 feet below TOC a layer of coarse, angular gravel with sand and silt observed; YBM present below this 

layer.  At 5.6 feet below TOC there is a layer of black, organic rich material, approximately 3/8" thick that had a strong, 
chemical‐type odor. 

SD13‐40 6022921.50 2162662.19 41.5 3.07 4.92 4.00 Y N Y 2.92 ‐38.43 ‐41.4 N Penetration likely overestimated due to the very soft nature of the surface sediment.  From 3 to 3.4 feet the OBM 
contained what appeared to be black inclusions of YBM.

SD13‐41 6023057.92 2162400.50 39.1 2.25 6.42 6.50 Y N Y 3.92 ‐36.85 ‐40.8 N Transition from YBM to OBM observed at 4 feet below TOC.  From 4 to 5 feet the clay was broken into angular, gravel‐
sized clumps, from 4.9 to 5 feet this transitioned into a hard, dark gray clay.

Notes:
1. Verified tide data from National Oceanographic and Atmospheric Adminstration Station 9414863, Richmond, California.  Accessed May 6, 2013.
2. Thickness of the YBM has been corrected to account for less than 100 percent core recovery. 
3. Where OBM was not directly observed in cores that met refusal, the inferred elevation of the OBM surface was calculated by subtracting the corrected thickness of YBM from the YBM surface elevation.  The inferred values are italicized.
BOC ‐ bottom of core
ft  ‐ feet
MLLW ‐ mean lower low water
N/A ‐ not applicable
OBM ‐ Old Bay Mud
TOC ‐ top of core
YBM ‐ Young Bay Mud
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TABLE 2
Summary of Samples Collected from Sediment Cores ‐ 2013 Source Identification Investigation
United Heckathorn Superfund Site, Richmond, California

Location
Field 

Longitude (X)
Field Latitude 

(Y) Sample ID
CLP Sample 
Number

Duplicate 
Sample ID
 or MS/MSD

Type of Sample 
(OBM or YBM)

Top Depth 
(ft) (from TOC)

Bottom 
Depth 

(ft) (from TOC)
SD13‐4 6023234.68 2164441.03 SD13‐04‐0005

SD13‐04‐0515
Y8RN1
Y8RN2

YBM
YBM

0.0
0.5

0.5
1.5

SD13‐5 6023274.05 2164435.49 SD13‐05‐0002
SD13‐05‐0203
SD13‐05‐0305
SD13‐05‐0507
SD13‐05‐0708
SD13‐05‐0810
SD13‐05‐1020
SD13‐05‐2040

Y8RN6
Y8RN7
Y8RN8
Y8RN9
Y8RO0
Y8RO1
Y8RO2
Y8RO3

YBM
YBM
YBM
YBM
YBM
YBM
YBM
YBM

0.0
0.2
0.3
0.5
0.7
0.8
1.0
2.0

0.2
0.3
0.5
0.7
0.8
1.0
2.0
4.0

SD13‐6 6023328.85 2164430.36 SD13‐06‐0005
SD13‐06‐0520
SD13‐06‐2040
SD13‐06‐4059

Y8RO5
Y8RO6
Y8RO7
Y8RO8

YBM
YBM
YBM
YBM

0.0
0.5
2.0
4.0

0.5
2.0
4.0
4.9

SD13‐8 6023181.39 2164245.71 SD13‐08‐0005
SD13‐08‐0520
SD13‐08‐2040

Non‐sampled Interval
SD13‐08‐4055

Y8RO9
Y8RP0
Y8RP2

Y8RP3

Y8RP1
YBM
YBM
YBM
OBM
OBM

0.0
0.5
2.0
4.0
4.6

0.5
2.0
4.0
4.6
5.5

SD13‐9 6023248.50 2164238.21 SD13‐09‐0002
SD13‐09‐0203
SD13‐09‐0305
SD13‐09‐0507
SD13‐09‐0708
SD13‐09‐0810
SD13‐09‐1020
SD13‐09‐2040
SD13‐09‐4055

Y8RP4
Y8RP5
Y8RP6
Y8RP7
Y8RP8
Y8RP9
Y8RQ0
Y8RQ1
Y8RQ2

YBM
YBM
YBM
YBM
YBM
YBM
YBM
YBM
OBM

0.0
0.2
0.3
0.5
0.7
0.8
1.0
2.0
4.0

0.2
0.3
0.5
0.7
0.8
1.0
2.0
4.0
5.5

SD13‐10 6023307.69 2164238.02 SD13‐10‐0005
SD13‐10‐0520
SD13‐10‐2040
SD13‐10‐4060
SD13‐10‐6066

Y8RQ3
Y8RQ4
Y8RQ5
Y8RQ6
Y8RR2

MS/MSD

YBM
YBM/OBM
YBM/OBM

OBM
OBM

0.0
0.5
2.0
4.0
6.0

0.5
2.0
4.0
6.0
6.6

SD13‐13 6023160.53 2164049.90 SD13‐13‐0005
SD13‐13‐0520
SD13‐13‐2025

Y8RQ7
Y8RQ9
Y8RR0

Y8RQ8

Y8RR1

YBM
YBM/OBM

OBM

0.0
0.5
2.0

0.5
2.0
2.5

SD13‐14 6023212.77 2164041.92 SD13‐14‐0005
SD13‐14‐0509

Non‐sampled Interval
SD13‐14‐1020
SD13‐14‐2040

Y8RR3
Y8RR4

Y8RR5
Y8RR6

YBM
YBM
OBM
OBM
OBM

0.0
0.5
0.9
1.0
2.0

0.5
0.9
1.0
2.0
4.0

SD13‐15 6023278.51 2164034.84 SD13‐15‐0005
SD13‐15‐0520
SD13‐15‐2040
SD13‐15‐4049

Y8RR7
Y8RR8
Y8RR9
Y8RS0

YBM
YBM
OBM
OBM

0.0
0.5
2.0
4.0

0.5
2.0
4.0
4.9

SD13‐18 6023087.22 2163850.25 SD13‐18‐0005
SD13‐18‐0510

Non‐sampled Interval
SD13‐18‐1030

Y8RS1
Y8RS2

Y8RS3 Y8RS5

YBM
YBM

OBM

0.0
0.5
1.0
1.5

0.5
1.0
1.5
3.0

SD13‐19 6023185.28 2163842.50 SD13‐19‐0005
SD13‐19‐0520
SD13‐19‐2040

Non‐sampled Interval
SD13‐19‐4560

Y8RS6
Y8RS7
Y8RS8

Y8RS9

YBM
YBM
YBM
‐‐

OBM

0.0
0.5
2.0
4.0
4.5

0.5
2.0
4.0
4.5
6.0
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TABLE 2
Summary of Samples Collected from Sediment Cores ‐ 2013 Source Identification Investigation
United Heckathorn Superfund Site, Richmond, California

Location
Field 

Longitude (X)
Field Latitude 

(Y) Sample ID
CLP Sample 
Number

Duplicate 
Sample ID
 or MS/MSD

Type of Sample 
(OBM or YBM)

Top Depth 
(ft) (from TOC)

Bottom 
Depth 

(ft) (from TOC)
SD13‐20 6023255.11 2163837.51 SD13‐20‐0005

SD13‐20‐0520
SD13‐20‐2040
SD13‐20‐4052

Y8RT0
Y8RT1
Y8RT2
Y8RT3

MS/MSD

YBM
YBM
YBM
YBM

0.0
0.5
2.0
4.0

0.5
2.0
4.0
5.2

SD13‐23 6023066.85 2163651.19 SD13‐23‐0005
SD13‐23‐0520
SD13‐23‐2037

Y8RT4
Y8RT5
Y8RT7

Y8RT6
YBM
YBM

YBM/OBM

0.0
0.5
2.0

0.5
2.0
3.7

SD13‐24 6023139.40 2163642.13 SD13‐24‐0005
SD13‐24‐0520
SD13‐24‐2040
SD13‐24‐4060

Y8RT9
Y8RU0
Y8RU1
Y8RU2

YBM
YBM/OBM
YBM/OBM
YBM/OBM

0.0
0.5
2.0
4.0

0.5
2.0
4.0
6.0

SD13‐25 6023211.18 2163646.43 SD13‐25‐0005
SD13‐25‐0520
SD13‐25‐2040
SD13‐25‐4059

Y8RU3
Y8RU4
Y8RU5
Y8RU7

Y8RU6

YBM
YBM
YBM
YBM

0.0
0.5
2.0
4.0

0.5
2.0
4.0
5.9

SD13‐27 6022989.83 2163456.36 SD13‐27‐0005
SD13‐27‐0520
SD13‐27‐2031

Y8RU8
Y8RU9
Y8RV0

MS/MSD YBM
YBM
YBM

0.0
0.5
2.0

0.5
2.0
3.1

SD13‐28 6023091.65 2163452.79 SD13‐28‐0005
SD13‐28‐0520
SD13‐28‐2040
SD13‐28‐4060

Y8RV2
Y8RV3
Y8RV4
Y8RV5

YBM
YBM
YBM
YBM

0.0
0.5
2.0
4.0

0.5
2.0
4.0
6.0

SD13‐29 6023189.47 2163438.66 SD13‐29‐0005
SD13‐29‐0520
SD13‐29‐2040
SD13‐29‐4060

Y8RV6
Y8RV7
Y8RV9
Y8RW0

Y8RV8
YBM
YBM
YBM
YBM

0.0
0.5
2.0
4.0

0.5
2.0
4.0
6.0

SD13‐31 6022972.31 2163263.24 SD13‐31‐0005
SD13‐31‐0520
SD13‐31‐2040

Y8RW1
Y8RW2
Y8RW3 Y8RW5

OBM
OBM
OBM

0.0
0.5
2.0

0.5
2.0
4.0

SD13‐32 6023070.70 2163251.79 SD13‐32‐0005
SD13‐32‐0520
SD13‐32‐2040
SD13‐32‐4060

Y8RW6
Y8RW7
Y8RW8
Y8RW9

YBM
YBM
YBM
YBM

0.0
0.5
2.0
4.0

0.5
2.0
4.0
6.0

SD13‐33 6023168.50 2163239.19 SD13‐33‐0005
SD13‐33‐0520
SD13‐33‐2040
SD13‐33‐4060

Y8RX0
Y8RX1
Y8RX2
Y8RX3

MS/MSD
YBM
YBM
YBM
YBM

0.0
0.5
2.0
4.0

0.5
2.0
4.0
6.0

SD13‐35 6022947.27 2163061.12 SD13‐35‐0005
SD13‐35‐0520
SD13‐35‐2040
SD13‐35‐4058

Y8RX4
Y8RX6
Y8RX7
Y8RX8

Y8RX5 YBM
YBM
YBM
YBM

0.0
0.5
2.0
4.0

0.5
2.0
4.0
5.8

SD13‐36 6023044.53 2163055.96 SD13‐36‐0005
SD13‐36‐0520
SD13‐36‐2040
SD13‐36‐4065

Y8RX9
Y8RY0
Y8RY1
Y8RY2

YBM
YBM
YBM
YBM

0.0
0.5
2.0
4.0

0.5
2.0
4.0
6.5

SD13‐37 6023145.91 2163043.31 SD13‐37‐0005
SD13‐37‐0520
SD13‐37‐2040
SD13‐37‐4060

Y8RY3
Y8RY5
Y8RY6
Y8RY7

Y8RY4 YBM
YBM
YBM
YBM

0.0
0.5
2.0
4.0

0.5
2.0
4.0
6.0

SD13‐39 6022756.43 2162979.33 SD13‐39‐0005
SD13‐39‐0520
SD13‐39‐2040

Non‐sampled Interval
SD13‐39‐4049

Y8RY8
Y8RY9
Y8RZ0
‐‐

Y8RZ1

YBM
YBM
YBM
YBM
OBM

0.0
0.5
2.0
3.4
4.0

0.5
2.0
3.4
4.0
4.9
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TABLE 2
Summary of Samples Collected from Sediment Cores ‐ 2013 Source Identification Investigation
United Heckathorn Superfund Site, Richmond, California

Location
Field 

Longitude (X)
Field Latitude 

(Y) Sample ID
CLP Sample 
Number

Duplicate 
Sample ID
 or MS/MSD

Type of Sample 
(OBM or YBM)

Top Depth 
(ft) (from TOC)

Bottom 
Depth 

(ft) (from TOC)
SD13‐40 6022921.50 2162662.19 SD13‐40‐0005

SD13‐40‐0520
SD13‐40‐2040

Y8RZ2
Y8RZ3
Y8RZ4

YBM
YBM
OBM

0.0
0.5
2.0

0.5
2.0
4.0

SD13‐41 6023057.92 2162400.50 SD13‐41‐0005
SD13‐41‐0520
SD13‐41‐2040
SD13‐41‐4049

Non‐sampled Interval
SD13‐41‐5565

Y8RZ6
Y8RZ7
Y8RZ8
Y8RZ9

Y8RW4

Y8RA0

YBM
YBM
YBM

YBM/OBM
OBM
OBM

0.0
0.5
2.0
4.0
4.9
5.5

0.5
2.0
4.0
4.9
5.5
6.5

Notes:
‐‐ = Not Available
CLP ‐ Contract Laboratory Program
ft = feet
MS/MSD ‐ matrix spike/matrix spike duplicate
OBM = Old Bay Mud
TOC = Top of Core
YBM = Young Bay Mud
The coordinate system is : NAD 1983 California State Plane Zone 3 (feet)
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FIGURE 1
2013 Sediment Sampling
Locations
United Heckathorn Superfund Site
Richmond, California

Document Path: D:\Projects\EPA_UnitedHeckathorn\MapFiles\2013\July\SedimentSampleLocations.mxd

LEGEND
! ¤( Outfall Location

Former Pier Pilings

Pier Pilings

Railroad

Former Buildings

Dredged Area

Partially Dredged Area

Un-Dredged Area

Concrete

Rock/Rip Rap

Rock/Rip Rap and Concrete

Shotcrete

Sheet Pile

Sheet Pile and Concrete

!? Sediment Grab Sample Location

!? Vibracore Sample Location

Bathymetry
1 ft

44 ft

Bathymetric Contour
(5 foot Interval)



 

 

 

Attachment 1 
Laboratory Chains of Custody 

  













































































 

 

 

Attachment 2 
Sample Collection Forms 

  

























































 

 

 

Attachment 3 
Photograph Log 
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Photograph 1: Vibracore drilling team member holding the cable as the vibracore head was 
lowered in order to feel when the barrel hits the bottom. 

 

 
Photograph 2: Rocky area surrounding SD13-06 and vessel tie off locations. 
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Photograph 3: Vibracore team members removing core catcher from barrel and capping bottom. 

 
 

 
Photograph 4: Vibracore drill team members capping the fine-interval core from SD13-5. 
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Photograph 5: Vibracore sampling team members capping the fine-interval core from SD13-9. 

 

 
Photograph 6: Vibracore team members coiling up hose on boat deck after rinsing off vibracore 

head. 
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Photograph 7: Vibracore team member decontaminating the core catcher. 

 

 
Photograph 8: Completed cores and empty liners in the rack on the vessel. 
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Photograph 9: Vibracore team member loading completed cores into core rack on truck for 
transport to the laboratory. 
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