
 
 
 

HUMBOLDT BAY HARBOR, RECREATION, AND CONSERVATION 
DISTRICT 

 NOTICE OF PUBLIC MEETING 
 
 
 
NOTICE IS HEREBY GIVEN that the Humboldt Bay Harbor, Recreation 
and Conservation District will hold a public meeting on October 4, 2018 
from 3:00pm to 4:30pm in the District Office Conference Room at the 
Woodley Island Marina, 601 Startare Drive, Eureka, CA 95501, to discuss 
the proposed Debris Pile Cleanup Project for Redwood Marine Terminal 
II, 1 TCF Drive, Samoa, CA.  The Sampling and Analysis Plan and related 
documents for the Debris Cleanup Project may be reviewed at 
humboldtbay.org, or in the District Office.  This project is being funded in 
part by a Brownfield Cleanup Grant awarded to the District from the US 
Environmental Protection Agency.  Interested parties unable to attend 
the meeting are invited to submit in writing any comments relative to the 
proposed activity to the District office or bclueit@humboldtbay.org by 
October 4, 2018.   
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1.0  Introduction 
This sampling and analysis plan (SAP) has been prepared for Redwood Marine Terminal II (site) located in 
Samoa, Humboldt County, California.  This SAP describes protocols and procedures that will be implemented 
for characterization of chemical impacts to debris from the demolition of infrastructure related to operations 
of the now defunct pulp mill (Figures 1 and 2).  Demolition of site structures has resulted in generation of 
debris comprising various building materials, including reinforced and unreinforced concrete rubble, brick, 
tile, roofing materials, equipment parts (such as, pressure regulators, valves, etc.), and scrap metal.  
Laboratory analytical results reported for debris pile characterization sampling conducted in 2014 included 
detectable concentrations of leaking underground fuel tank (LUFT) metals cadmium, chromium, lead, nickel, 
and zinc, and petroleum hydrocarbons.  Anticipated laboratory analyses for debris characterization include 
volatile organic compounds (VOCs) by Environmental Protection Agency (EPA) Method 8260B, petroleum 
hydrocarbons as motor oil (TPHMO) and as diesel (TPHD) by EPA Method 8015B, and trace elements 
(cadmium, chromium, nickel, lead, and zinc) by EPA 6010.  Field screening of metals concentrations will be 
performed using a portable x-ray fluorescence (XRF) analyzer.  Sampling and field characterization will be 
performed following segregation of debris pile materials by particle size.  The date of sampling is 
undetermined, but is anticipated to occur in the second or third quarter of 2018. 
 

This SAP describes the sampling strategy and analytical program that will be used during site work.  SHN staff 
will follow the SAP to ensure quality assurance/quality control (QA/QC) in the collection and reporting of 
data that are scientifically valid, representative of field conditions, and are legally defensible, if necessary.  
The work is being performed under site-specific Brownfields EPA Cleanup Program Grant #BF-99T55301-0 for 
cleanup of demolition debris impacted by elevated lead concentrations. 
 

1.1  Site Name or Sampling Area 
The site is locally referred to as the Samoa Pulp Mill, and has historically operated under several different 
corporate owners, the names of which were typically adopted during operation (such as, the Georgia Pacific 
Pulp Mill, Louisiana Pacific (LP) Pulp Mill, Evergreen Pulp, and Freshwater Tissue Company [FTC]).  The 
current owner of the site, the Humboldt Bay Harbor, Recreation & Conservation District (HBHRCD), renamed 
the site Redwood Marine Terminal II (RMTII) following acquisition of the property in 2012.  Historical and 
continuing characterization and remediation work at the site, performed under the guidance of the North 
Coast Regional Water Quality Control Board (RWQCB), has resulted in identification of Areas of Interest (AOI) 
1 and 2, the location of the debris piles, and include the former process chemical recovery boilers number 1 
and 2, and the former bleach plant, the sources of the debris pile materials. 
 

1.2  Site Location 
The site is located on the Samoa Peninsula, a narrow spit between the Pacific Ocean, approximately 800 
yards to the west, and Humboldt Bay, adjoining the site to the east.  Land use of the site and adjoining 
properties is industrial and commercial.  No residences are in the immediate vicinity; however, the 
communities of Samoa and Fairhaven are located approximately 1.25 miles north and south of the site, 
respectively.  The Samoa landfill (a closed Class III disposal site) is located to the west of the industrial 
facility, within the site property boundary.  The approximately 86-acre site has an address of 1 TCF Drive, 
Samoa, California 95501, and is identified by Humboldt County Assessor’s parcel number 401-112-021. 



N

Figure
Consulting Engineers

& Geologists, Inc.

Redwood Marine Terminal II Site Location Map

December 2017

SHN 016240

1

Samoa, California

\\
Eu

re
ka

\P
ro

je
ct

s\
20

16
\0

16
24

0-
En

gr
-H

BH
RC

D
\D

w
gs

,S
A

V
ED

:1
2/

12
/2

01
7

11
:2

7
A

M
N

D
O

W
N

EY
,P

LO
TT

ED
:

12
/1

2/
20

17
11

:2
7

A
M

,N
A

TH
A

N
D

O
W

N
EY

016240-LOCATION



P
A

V
E

D
A

C
C

E
SS

R
O

A
D

O
N

E

ONELPDRIVE

H
U

M
B

O
L

D
T

B
A

Y

Figure

\\
Eu

re
ka

\P
ro

je
ct

s\
20

16
\0

16
24

0-
En

gr
-H

BH
RC

D
\D

w
gs

,S
A

V
ED

:1
2/

12
/2

01
7

11
:1

8
A

M
N

D
O

W
N

EY
,P

LO
TT

ED
:

12
/1

2/
20

17
11

:2
1

A
M

,N
A

TH
A

N
D

O
W

N
EY

Consulting Engineers
& Geologists, Inc.

SHN 016240

Redwood Marine Terminal II
Samoa, California

Site Plan

2December 2017 016240-SITE



 

 

\\Eureka\projects\2016\016240-Engr-HBHRCD\020-dredge-suppor\PUBS\Rpts\20180831-RMTII-SAP-Rev2.doc  

2 

1.3  Responsible Agency 
SHN is a regional engineering and geology consulting firm with extensive local experience in environmental 
characterization and remediation activities.  SHN has developed this SAP and will be providing project 
oversight, coordination, and sampling services.  SHN has conducted multiple site environmental 
characterization efforts in conjunction with LP and the RWQCB, and has been involved in remediation at this 
site since 2009. 
 

1.4  Project Organization 

Table 1.  Key Project Personnel Contact Information and Responsibilities 

Title Name 
Phone Number 
Email Address 

Responsibilities 

EPA Project Manager Eric Byous (415) 972-3531 
Byous.Eric@epa.gov 

Project oversight 
 

EPA Quality 
Assurance Officer 
(QAO) 

Eugenia McNaughton, 
Ph.D. 

(415) 972-3411 
mcnaughton.eugeni
a@epa.gov 

review and approve QA 
documents 
provide technical assistance 

Grantee Project 
Manager 

George Williamson, 
District Planner 
Humboldt Bay Harbor, 
Recreation and 
Conservation District 

707-443-0801 
districtplanner@humb
oldtbay.org 

Planning and management of 
all aspects of project 
 

Contractor Project 
Manager  

Mike Foget, PE 
SHN 

707-441-8855 
mfoget@shn-
engr.com 

Oversight of project planning, 
implementation, budgeting, 
communication with client and 
funding entity 

Contractor QAO Roland Rueber, PG 
SHN 

707-845-5909 
rrueber@shn-
engr.com 

Oversight of planning and 
execution of approved work 
scope, assurance of attainment 
of approved data quality 
objectives 

Contractor Field 
Team Leader  

John Wellik, PG 
SHN 

707-296-3660 
jwellik@shn-
engr.com 

Oversight of field 
implementation of approved 
work scope, troubleshooting 

Laboratory Quality 
Assurance Officer 

Byran Furhmann 
North Coast Laboratories, 
INC. 

707-822-4649 ext. 
109 
qa@northcoastlabs.
com 

All aspects of NCL quality 
assurance. 
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2.0  Background 
Initial site development occurred in 1964 when a bleached Kraft pulp mill was constructed by Georgia Pacific. 
The pulp mill, in its original configuration, was in operation between 1965 and 1994, when it was converted 
to a chlorine-free process.  Multiple owners including LP and Evergreen Pulp operated the mill from 1994 to 
2008 (SHN, 2014).  FTC purchased the site in 2009 and planned on reopening the mill; however, they 
abandoned these plans and began decommissioning equipment, demolishing various buildings, and 
liquidating assets.  Historical buildings and land uses of the site included offices, pulp warehouses, a machine 
building, a sand blasting shop, petroleum products distribution and storage, a hazardous waste storage area, 
diesel aboveground storage tanks, a chemical storage tank farm, a water treatment plant, a “black liquor” 
processing area, a bleach plant, process chemical recovery boilers, and an electrical generation station.  In 
August 2013, FTC transferred ownership of the site to HBHRCD.  As of December 2017, cleanup of the 
hazardous waste storage area and demolition of a majority of the aboveground storage tanks, the bleach 
plant, and two recovery boilers, has been completed. 
 
A draft Analysis of Brownfields Cleanup Alternatives was prepared in January 2014 describing debris pile 
characterization efforts conducted at that time, and presenting three alternatives for pile removal (LACO, 
2014).  Alternative #3 was identified as the recommended cleanup alternative, and includes characterizing 
and segregating debris pile materials based on hazard level and contamination type, with disposal of 
materials not cleared for reuse onsite at an appropriately classified landfill.   
 
Demolition of recovery boilers #1 and #2 and bleach plant infrastructure has generated debris comprising 
various building materials, including reinforced and unreinforced concrete rubble, brick, tile, roofing 
materials, equipment parts (such as, pressure regulators, valves, etc.), and scrap metal.  Demolition debris 
particle sizes range from boulders and cobble size materials, to gravel, sand and silt size materials. For the 
purposes of this SAP, debris pile materials the size of coarse gravel and smaller are defined as “sediment.”  
The debris piles, located in a limited area in the central portion of the former industrial core of the mill site, 
referred to as AOI-1 and AOI-2 for RWQCB directed environmental assessment and remediation efforts, were 
previously characterized using a composite-based sampling strategy based on pre-disposal testing 
requirements for a proxy waste facility in Vacaville, California, which was selected to establish a defensible 
sampling methodology (LACO, 2014).  Sample laboratory analytical results reported for the 2014 
characterization effort included detectable concentrations of LUFT metals cadmium, chromium, lead, nickel, 
and zinc, and hydrocarbons. 
 
As zoning for the site is Industrial-Coastal Dependent, future use of the site is not anticipated to be 
residential; therefore, California Human Health Screening Levels (CHHSLs) and EPA regional screening levels 
(RSLs) for commercial/industrial scenarios are used to evaluate potential constituents of concern (COCs). 
 
Because of the range of particle sizes observed within the debris piles, samples collected during the 2014 
characterization efforts were focused on coarse sand size and smaller materials, with larger particles (such 
as, large concrete or tile fragments) generally disregarded; therefore, the 2014 laboratory analytical results 
are interpreted to be representative of COC concentrations of coarse gravel and smaller particle sizes 
(hereafter referred to as sediment).  Sediment samples comprised 4:1 composite ratios for each 250 cubic  
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yards of material; pile 1 of AOI-1 was a 20-point sample reduced to 5 composite samples, pile 2 of AOI-1 was 
analyzed as a singular 4-point composite sample, and pile 1 of AOI-2 was a 16-point sample reduced to 4 
composite samples. Table 2 presents CHHSLs, RSLs, and reported peak concentrations for the noted COCs. 

Table 2. Industrial/Commercial Screening Levels and 2014 Sediment Laboratory Results 
Redwood Marine Terminal II, Samoa, California 

COC1 Cadmium Chromium Lead Nickel Zinc TPHMO2 

CHHSL3 (mg/kg)4 7.5 ---5 320 16,000 100,000 --- 

RSL6 (mg/kg) --- 180,000 800 1,100 35,000 3,300 

Source Id  

AOI-1 Pile 1 6.9 740 90 490 1,000 2,200 

AOI-1 Pile 2 0.75 100 29 72 2,100 300 

AOI-2 2.7 110 33,000 85 840 500 
1. COC: constituent of concern 
2. TPHMO: total petroleum hydrocarbons as motor oil 
3. CHHSLs: California Human Health Screening Levels 

4. mg/kg:  milligrams per kilogram 
5. ---:  not found 
6. RSL:  EPA regional screening level 

 
Due to a lack of analytical data for the larger particle size materials, multiple larger pieces of concrete, brick 
and tile debris material, interpreted to be representative of the debris piles as a whole, were randomly 
selected, along with discreet sediment samples, in November 2017 for screening with a handheld Niton XLp 
300 Series x-ray fluorescence analyzer (XRF).  All XRF analyses were performed using the device’s “standard 
bulk mode.”  XRF-derived metals concentration results for sediment samples were compared to the 2014 
laboratory results for consistency and calibration of the XRF to laboratory results (Table 3).  Because lead 
was the only metal constituent exceeding industrial/commercial CHHSL and RSL screening levels for reported 
laboratory data, the focus in Table 3 is on lead. 

Table 3.  Lead Concentration in Debris Sediment,  XRF1, Historical Laboratory Results, and 
Industrial/Commercial Screening Levels 
Redwood Marine Terminal II, Samoa, California 

Source Identification 
Peak XRF Concentration 

(ppm)2 

Peak Laboratory 
Result3 

(ppm) 

CHHSLs4/RSLs5 

(ppm) 

AOI-1 Pile 1 

Sand 
(n6=5) 

91 
90 

320/800 
Block 

(n=10) 
56 

AOI-1 Pile 2 
Sand 
(n=2) 

33 29 

AOI-2 Pile 1 

Sand 
(n=4) 

2,501 
33,000 320/800 

Block 
(n=10) 

386 
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Table 3.  Lead Concentration in Debris Sediment,  XRF1, Historical Laboratory Results, and 
Industrial/Commercial Screening Levels 
Redwood Marine Terminal II, Samoa, California 

Source Identification 
Peak XRF Concentration 

(ppm)2 

Peak Laboratory 
Result3 

(ppm) 

CHHSLs4/RSLs5 

(ppm) 

1. XRF:  x-ray fluorescence 
2. ppm:  parts per million; equivalent to mg/kg 
3. Materials submitted for laboratory analysis were limited to sand size particles or smaller  
4. CHHSLs:  California Human Health Screening Levels  
5. RSLs:  EPA regional screening level  
6. n:   number of samples analyzed 
7. Elevated results were reported for sediment coated blocks scanned with a Niton XLp 300 XRF  

 
As is recognizable in Table 3, XRF-derived concentrations are generally comparable to laboratory-derived 
results, save for the peak concentration reported for AOI-2 sand. The peak XRF lead concentration was 
recorded near 2,500 ppm, since the 2,500 ppm value exceeds the corresponding CHHSL by nearly one order 
of magnitude, field screening using a hand held XRF device will identify materials where metals 
concentrations exceed both CHHSLs and RSLs. 
 

2.1  Site or Sampling Area Description 
The sampling area occupies approximately 12,000 square feet in AOI-1 and AOI-2, a central location of an 
approximately 86 acre industrial site.  The site is bordered on the north by industrial property owned by FTC, 
on the west by New Navy Base Road and the Pacific Ocean beyond that, on the south by a coastally 
dependent-zoned and currently vacant parcel, and on the east by Humboldt Bay (Figure 1).  The specific 
location of the sampling area, in AOI-1 and AOI-2, is shown in Figure 2. 
 
Historical buildings and land uses of the site included offices, pulp warehouses, a machine building, a sand 
blasting shop, petroleum products distribution and storage, a hazardous waste storage area, diesel 
aboveground storage tanks, a chemical storage tank farm, a water treatment plant, a “black liquor” 
processing area, a bleach plant, three process chemical recovery boilers, and an electrical generation station. 
To date, the petroleum products distribution and storage infrastructure, diesel aboveground storage tanks, 
the chemical storage tank farm, the black liquor processing area, the bleach plant, and two of three process 
chemical recovery boilers have been demolished. 
 

2.2  Operational History 
The sampling area spans portions of AOI-1 and AOI-2, locations of process chemical recovery and storage, 
and the former bleach plant, respectively. Process chemical recovery comprised removal of organic matter 
accumulated in the pulp bleaching process through combustion in recovery boilers 1, 2, and 3; the recovered 
chemicals were then available for reuse in the bleaching process.  The bleaching process was performed to  
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remove tannins and lignins from wood chips prior to being introduced to the pulping process. GoogleEarth 
photographic evidence indicates that the structures from which the debris resulted were demolished 
between 2011 and 2012. 
 
Chemical impacts to debris, including low concentrations of petroleum hydrocarbons and metals, likely result 
from operation and maintenance of machinery used in the bleaching and recovery process, from tooling and 
fittings used in the structures, and from paint. No work beyond basic grounds maintenance is currently being 
performed in AOI-1 or AOI-2. 
 

2.3  Previous Investigations/Regulatory Involvement 
A draft Analysis of Brownfields Cleanup Alternatives was prepared in January 2014 describing debris pile 
characterization efforts completed on December 23, 2013, and presenting three alternatives for pile removal 
(LACO, 2014).  LACO personnel developed a debris pile sediment sampling methodology to conform to pre-
disposal sampling requirements for a proxy-landfill.  Fine-grained (coarse sand and smaller) debris pile 
sediments were collected and submitted to a state-licensed laboratory for analysis of asbestos by polarized 
light microscopy using EPA Method 600/R-93-116–Standard Building Materials; TPHD and TPHMO with silica 
gel cleanup by EPA 8105M; benzene, toluene, ethylbenzene, and total xylenes/methyl tertiary-butyl ether 
(BTEX/MTBE) by EPA 8260; pH by EPA 150.2; LUFT 5 metals by EPA 6010B; sulfide by EPA 300.0; and sulfate 
by SM 4500-S2 D in December 2013 (Table 4).  

Table 4.  
Contaminants of Concern, Previous Investigations 
Redwood Marine Terminal II, Samoa, California 

Analytical Parameter 
(Contaminants of 

Concern) 

Date of 
sampling 

Sampling 
Contractor 

Laboratory 
Analytical Results 

(mg/kg) 

CHHSLs1 

(mg/kg) 

Cadmium 

12/23/2013 
 

LACO Associates 
 

0.75-6.9 7.5 

Chromium 100-740 ---2 

Lead 29-33,000 320 

Nickel 72-490 16,000 

Zinc 840-2,100 100,000 

TPHMO3 300-2,200 3,3004 
1.  CHHSLs: California Human Health Screening Levels 
2.  ---: not reported 
3.  TPHMO:  total petroleum hydrocarbons as motor oil 
3.  RSL: regional screening levels (EPA) 

 

The site has an extensive environmental assessment and remediation history that is impertinent to execution 
of the Brownfields Cleanup Grant scope of work, as grant funded work is focused on characterization and 
disposal of hazardous materials contained within the debris piles. Historical site characterization and 
remediation records are presented on the State of California Geotracker website 
(https://geotracker.waterboards.ca.gov/profile_report.asp?global_id=SL0602377769), and are on file with the 
RWQCB. 
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2.4  Scoping Meeting 
An initial scoping meeting to develop the draft Analysis of Brownfields Cleanup Alternatives was conducted 
by the HBHRCD on November 25, 2013. The meeting covered the level of involvement by Humboldt County 
in the application and cleanup process, the scope of the grant, required documents to apply for the grant, 
time lines for submittal of an application and HBHRCD Board and Commission meeting dates during which 
the topic would be explored. The degree of community involvement was also a topic of discussion. 
 

2.5  Geological/Meteorological Information 
Not Applicable. 
 

2.6  Impact on Human Health and/or the Environmental 
Lead can affect multiple organs and systems.  Children under the age of seven are most susceptible to the 
effects of lead.  Even low levels of lead in the blood of children can result in behavior and learning problems, 
lower IQ and hyperactivity, slowed growth, hearing problems, and anemia.  In rare cases, ingestion of lead 
can cause seizures, coma, and even death.  Lead can accumulate in our bodies over time, where it is stored 
in bones along with calcium.  During pregnancy, lead is released from bones as maternal calcium and is used 
to help form the bones of the fetus. This is particularly true if a woman does not have enough dietary 
calcium. Lead can also cross the placental barrier exposing the fetus the lead.  This can result in serious 
effects to the mother and her developing fetus, including reduced growth of the fetus, and premature birth. 
 
Lead is also harmful to adults. Adults exposed to lead can suffer from cardiovascular effects, increased blood 
pressure and incidence of hypertension, decreased kidney function, and reproductive problems. 
Lead is a naturally occurring element found in small amounts in the earth’s crust. Much of our exposure 
comes from human activities including the use of fossil fuels including past use of leaded gasoline, some 
types of industrial facilities, and past use of lead-based paint in homes. 
 
The preceding discussion of potential health effects from exposure to lead was augmented with information 
viewed on: https://www.epa.gov/lead/learn-about-lead#effects. 
 

3.0  Project and Data Quality Objectives 

3.1  Project Task and Problem Definition 

3.1.1 Debris Piles 
The project involves segregation, characterization, and offsite disposal, or onsite reuse of debris pile 
materials, based on risk to human health and the environment posed by the materials based on laboratory 
analytical results.  Historical laboratory concentration data indicates lead is the primary debris pile COC.  
Debris pile materials characterized as posing no risk to human health and the environment, based on state 
and federal industrial/commercial screening levels, will be retained for future use onsite.  Debris pile 
materials characterized as impacted by lead concentrations exceeding industrial/commercial screening levels 
will be transported to an appropriate landfill facility.  
 

https://www.epa.gov/lead/learn-about-lead#effects
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3.1.2 Segregation of Debris 
As described Section 2.0 above, AOI-1 and AOI-2 debris piles contain a variety of demolition-related 
materials and particle sizes.  The relative degree of lead impact to materials is interpreted to be strongly 
correlated to particle size, with coarse gravel size and smaller particles tending to have higher lead 
concentrations than cobble and larger size materials.  Due to this relation, classification of materials based 
upon particle size is proposed as the initial step in evaluation of material for reuse or disposal.  
 

3.2 Site Activities 
Procedures for XRF field screening classification, segregation and sediment sample collection to be followed 
in the field are described in this section.  Sediment samples will be analyzed for COCs according to methods 
outlined in Section 4.0. 
 

3.2.1 Debris Pile Classification and Segregation 
Initial efforts include classification of materials in debris piles based on particle size. This initial step will 
substantially reduce the volume of material slated for disposal at landfills, and is anticipated to result in 
approximately 50 percent or greater reduction of volume of material to be disposed. We propose to classify 
materials by particle size using a track-mounted excavator equipped with a screening bucket (or equivalent); 
many screening buckets are capable of being fitted with a variety of screen mesh sizes, allowing for 
classification of materials to the desired particle size. Due to substantial differences in recorded COC 
concentrations between AOI-1 piles and the pile in AOI-2, fine materials from individual AOI stockpiles will be 
kept separate. Coarse materials from each AOI characterized with COC concentrations below action levels as 
determined using XRF field screening will be comingled into one stockpile.  
 
Following classification by particle size, metal debris (such as, rebar, fittings, tubing, wiring, etc.), woody 
debris, and fiberglass (such as, roofing/siding, piping) will be removed by hand and stockpiled independently 
of concrete-type materials for subsequent disposal with similar materials currently stockpiled onsite.  
 
Coarse gravel size and smaller materials will be stockpiled separately from cobble size and larger material; 
and the coarse gravel size and smaller stockpiled materials will be formed into a 3-foot thick pad at 
completion of segregation activities. 
 

3.2.2  Chemical Characterization of Segregated Materials 
Characterization of segregated materials for chemical impacts will be performed using different methods, 
based on particle size.   
 

3.2.2.1  Coarse Material Characterization 
Metals impacts to coarse materials will be characterized in the field using a hand-held Niton XLp 702A XRF. 
Coarse materials for XRF characterization will be randomly selected for analysis at a rate equivalent to 10 
percent of the volume of each coarse-material stockpile.  Records of concentrations of cadmium, chromium, 
lead, nickel, and zinc will be maintained, and XRF-screened blocky materials will be marked with paint for 
tracking purposes.  Coarse material not passing chemical screening, as determined by XRF results exceeding 
the more conservative value of either State of California or EPA industrial/commercial screening levels, will 
be further evaluated for the presence of adhered sediment that may have resulted in higher concentration 
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detection than would have been recorded had the sediment size material have not been present on the 
coarse material. Adhered sediment may be removed and added to the fine material size particle debris pile; 
the coarse material may be subsequently re-evaluated using the XRF. Coarse material recorded with 
concentrations below screening levels will be stockpiled onsite for future use as needed.  
 

3.2.2.2  Fine Material Characterization 
Two stockpiles of coarse gravel and smaller particles, one pile each for AOI-1 and AOI-2, will be formed into 
rectangular prisms and stockpile volumes will be estimated.  Sediment samples will comprise 4:1 composite 
ratios for each 250 cubic yards of stockpile material.  Stockpiles will be divided into roughly equal area 
sample units based upon the number of samples determined from the volume estimate and composite ratio. 
 Once stockpile volumes have been estimated and the number of samples has been determined, sediment 
samples will be collected from sample units using a stainless steel trowel.  Sediment samples will be placed 
into clean, laboratory-supplied four ounce soil jars.  Jars will be labeled with sample unit identification, date 
and time of collection, and sampler initials.  Sample containers will be placed on ice in a cooler pending 
transportation to a state-certified laboratory under standard chain-of-custody protocols.  The laboratory will 
composite and homogenize samples prior to analysis.  Sediment sample collection, storage, labeling, and 
chain-of-custody documentation will be performed according to procedures specified in “Protocol A-1.  
Sediment Sampling for Chemical Analysis” (Appendix 1). 
 

3.3  Data Quality Objectives (DQOs) 
Quality assurance objectives for the soil and groundwater quality assessment at the site are intended to 
provide guidance for collecting and evaluating data that represent site conditions. Table 5 presents project 
goals for the above parameters.   
 
The parameters used to evaluate data quality and their definitions are: 

 Representativeness:  The degree to which data is characteristic of environmental conditions through:  

o Precision:  A measurement of the degree of agreement of replicate data, which is quantitatively 
assessed, based on the relative percent difference (RPD) or standard deviation. 

o Accuracy:  The agreement of a measurement with an accepted reference or true value. 

 Completeness:  The amount of valid data obtained from a prescribed measurement system throughout 
the project as compared with that expected and required to meet the project goals. 

 Comparability of data throughout the project will be attained by recording field and laboratory data in 
consistent units, as well as following the above protocols for collecting and analyzing samples. 

 
Data collected will be used to determine if material is suitable for reuse or must be shipped to an 
appropriately classified landfill.  HBHRCD plans to lease portions of the site for a variety of coastal dependent 
uses. 
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Table 5. Quality Assurance Goals For Field and Laboratory Analyses 
Redwood Marine Terminal II, Samoa, California 

Field Measurements Precision Goal 
Accuracy Goal 

(percent recovery of 
MS/MSDs, LCSs)1,2 

Completeness 
(percent) 

Metals Concentrations  20% 20% 90 

Laboratory Measurements Soil Soil 
Completeness 

(percent) 

EPA Method 8260B ± 20-23 varies 90 

EPA Method 8015B ± 37 varies 90 

EPA Method 6010B ± 20 varies 90 
1. Relative percent differences (RPD) are for matrix spikes and matrix-spike duplicates (MS/MSD) samples (soil, soil 

vapor, and water) or field duplicates (water only).  Requirements for lab duplicates are presented in the quality 
assistance protective plan (QAPP) for each laboratory (Appendix 2).  RPD goals are applicable only for samples 
with detected concentrations greater than five times the reporting limit.   

2. Percent recovery behavior varies for each compound.  Accuracy goals are laboratory specific internal goals that 
are updated periodically.  The laboratories’ goals are presented in Appendix 2 of this report; see EPA Publication 
SW-846 (a986: November 1990 update) for general goals for these methods.   

 
The sediment samples will be submitted to the laboratory for analysis described in Section 5.0.  The required 
laboratory sample containers, sample preservation, and sample hold times for each analytical method are 
also described in Section 5.0. 
 
Sampling equipment will be decontaminated before and after collection of each sample according to the 
procedures specified in “Protocol 1-1: Sediment Sampling for Chemical Analysis.” 
 

3.4 Measurement Quality Objectives  
Measurement quality objectives (MQOs) shall be maintained through data review and validation; data 
assessment, including precision, accuracy, and completeness; field and laboratory data management; and 
assessment oversight. 
 

3.5 Data Review and Validation 
The quality assurance manager will perform a Tier 1A level data validation.  Such a review may include, but is 
not limited to, review of the data package for completeness; review of chain-of-custody forms (against 
laboratory reported information), for signatures, sample condition upon receipt by the laboratory, and 
sample preservation; review of holding times; review of QC summaries; review of blank results for possible 
field or laboratory contamination; random checks of reported results against raw data, and random checks 
of raw data for interference problems or system control problems (baseline anomalies, baseline drifts, etc.) 
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If comparison of data to previous measurements or known conditions at the site indicates anomalies, the 
laboratory will be instructed to review the submitted data while SHN reviews the methods used to collect 
and handle the samples.  If anomalies remain, the laboratory might be asked to re-analyze selected samples. 
The quality assurance manuals for the analytical laboratories present the laboratory's procedures for 
reviewing data (Appendix 2).  The methods for assessing and handling field and laboratory data are 
discussed below. 
 

3.6 Data Assessment 
As discussed in Section 3.4, the validity of data will be measured in terms of precision, accuracy, and 
completeness.  The ways in which these three parameters will be evaluated for project data are described 
below. 
 

3.6.1 Precision 
For data generated by the laboratory, data precision will be estimated by comparing analytical results from 
duplicate samples and from matrix spikes and matrix spike duplicates.  The comparison will be made by 
calculating the relative percent difference (RPD) given by: 
 

RPD = 
2(S1 - S2) 

x 100 
S1+S2 

 

Where: RPD:  Relative Percent Difference 
 S1:  Sample 

 S2:  Duplicate 

3.6.2 Accuracy 
Data accuracy will be assessed for laboratory data only and is based on recoveries (R), expressed as the 
percentage of the true (known) concentration, from laboratory-spiked samples and QA/QC samples 
generated by the analytical laboratory.  The equation for calculating recoveries is: 
 

R = 
(A-B) 

x 100 
T 

 

Where: R:  Recoveries 
 A:  Measured Concentration After Spiking 

 B:  Background Concentration 
T:  Known True Value of Spike 

  
This information will be reviewed periodically by the Project Manager or Project Quality Assurance (QA) 
Officer.  The goals for the recovery of selected target analytes in a spiked or QA/QC sample are presented in 
Appendix 2.  The objectives for accuracy for the primary compounds of potential concern are presented in 
Table 5.  These objectives have been set at 40 percent of known or spiked values unless indicated otherwise 
in Appendix 2.  Demonstration of consistent recoveries at ±20 percent allows the discrimination of a sample 
concentration at the method-reporting limit from the EPA’s industrial preliminary remedial goals. These 
goals might need to be modified depending upon potential matrix interferences associated with Site  
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samples.  Alteration or failure to meet these preliminary goals should not be construed to indicate that data 
collected should be invalidated because all of the data should be suitable for Site characterization and risk 
assessment as long as the uncertainty associated with the data is adequately characterized (EPA, 1992). 
 

3.6.3 Completeness  
Data generated during the debris characterization effort will be evaluated for completeness, that is, the 
amount of data meeting project QA/QC goals.  If data generated during field operations or by means of 
analytical procedures appears to deviate significantly from observed trends, the Project Manager or Project 
QA Officer will review field or laboratory procedures with the appropriate personnel to evaluate the cause of 
such deviations.  If data anomalies cannot be explained, resampling could be necessary.  Goals for data 
completeness are presented in Table 3. 
 

3.7  Data Management 
XRF-derived concentrations of select metals will be read and recorded directly in the units of final use, as 
listed in Table 6.  

Table 6. Measured Parameters 
Redwood Marine Terminal II, Samoa, California 

Parameter Units 

concentration, sediment parts per million 

 
Field task leaders are responsible for monitoring collection and reporting of field data.  Field task leaders will 
also review field measurements at the time of measurement and will re-measure a parameter, as necessary. 
 Monitoring of field data will be a continuous process for the field task leader; therefore, an audit in the field 
is not anticipated.  Calibration of all field equipment will be conducted and documented on a daily basis. 
 
Field data will be recorded on field data sheets (located in Appendix 1 Protocols) as they are collected and 
will be maintained in SHN's office project file.  Upon delivery to SHN's office, appropriate field data will be 
entered into a computer database to expedite the validation and interpretation process.  The Project 
Manager, Project QA Officer, or Task Leader will review field procedures and compare field data to previous 
measurements. 
 

3.8 Management of Laboratory Data  
Results of laboratory analyses will be reported as specified in the laboratory's QA manual.  Analytical results 
will be reported in units of final use and will be downloaded and managed by the laboratory with a 
computerized acquisition system.  Laboratory calculations will be performed as prescribed for each analytical 
method or in conformance with acceptable laboratory standards at the time the calculation is performed.  
Each laboratory will retain QA/QC records for at least six years.  Copies of raw data will be available for 
review at the laboratory and can be requested as part of SHN's QA/QC review.  Original laboratory reports 
will be stored in SHN’s project files.  SHN will enter laboratory data into a computerized database to expedite 
data reduction, interpretation, and reporting.  
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3.9   Assessment Oversight 
The QA Manager shall review laboratory analytical results upon receipt of the reports, and prior to decision 
making regarding future disposition of the debris pile materials.  Analytical data achieving QA/QC goals will 
be used in the decision making process, data falling outside of QA/QC goals will be re‐evaluated for use in 
the decision making process, and resampling of the matrix may be performed to achieve QA/QC targets.  
Table 7 presents laboratory reporting or quantitation limits compared to CHHSLs and RSLs.  

Table 7.  Contaminants of Concern, Laboratory and Action Levels–Sediment 
 

Analytical Parameter 
(Contaminants of 

Concern) 

Laboratory Reporting 
or Quantitation Limits 

(mg/kg)1 

Action Levels 

DTSC2 Industrial CHHSLs3 
(mg/kg) 

EPA Industrial RSLs4 
(mg/kg) 

Metals by Method 6010 

Cadmium  1.0  7.5  none 

Chromium   2.0  none  180,000 

Lead  1.0  320  800 

Nickel  1.0  16,000  1,100 

Zinc  1.0  100,000  35,000 

Total Petroleum Hydrocarbons by Method 8015 

TPHMO5  10  none  3,300 
1. mg/kg:  milligrams per kilogram 
2. Department of Toxic Substances Control 
3. CHHSLs:  California Human Health Screening Levels 
4. RSLs:  regional screening limits 
5. TPHMO: total petroleum hydrocarbons as motor oil 

   

4.0   Sampling Design and Rationale 
This section presents field characterization efforts, the media to be sampled, the approach to sample 
collection, and analytical parameters to be evaluated. 
 

4.1   Soil Sampling 
Not Applicable. 
 

4.2   Sediment Sampling 
Characterization of segregated materials for chemical impacts will be performed using different methods 
based on material particle size.   
 

4.2.1  Coarse Material Characterization 
Chemical impacts to coarse materials will be characterized in the field using a hand‐held Niton XLp 702A 
series XRF.  Coarse materials for XRF characterization will be randomly selected for analysis at a rate 
equivalent to 10 percent of the volume of each coarse‐material stockpile.  Records of concentrations of 
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cadmium, chromium, lead, nickel, and zinc will be maintained, and XRF-screened blocky materials will be 
marked with paint for tracking purposes.  Coarse material not passing chemical screening, as determined by 
XRF results exceeding the more conservative value of either State of California or EPA industrial/commercial 
screening levels, will be further evaluated for the presence of adhered sediment, which may have resulted in 
higher concentration detection than would have been recorded had the sediment size material not been 
present on the coarse material. Adhered sediment may be removed and added to the fine material stockpile; 
the coarse material may be subsequently re-evaluated using the XRF. Coarse material recorded with 
concentrations below screening levels will be stockpiled onsite for future use as needed.  
 

4.2.2  Sediment Characterization 
Two stockpiles of coarse gravel and smaller particles, one pile each for each AOI-1 and AOI-2, will be formed 
into rectangular prisms and stockpile volumes will be estimated.  Sediment samples will comprise 4:1 
composite ratios for each 250 cubic yards of stockpile material.  Stockpiles will be divided into roughly equal 
area sample units based upon the number of samples determined from the volume estimate and composite 
ratio.  Once stockpile volumes have been estimated and the number of samples has been determined, 
sediment samples will be collected from sample units using a trowel.  Sediment samples will be placed into 
clean, laboratory-supplied four ounce soil jars and 40 milliliter (ml) volatile organic analysis (VOA) vials. Jars 
will be labeled with sample unit identification, date and time of collection, and sampler initials. Sample 
containers will be placed on ice in a cooler pending transportation to a state-certified laboratory under 
standard chain-of-custody protocols.  The laboratory will composite and homogenize samples prior to 
analysis. Sediment sample collection, storage, labeling, and chain-of-custody documentation will be 
performed according to procedures specified in “Protocol A-1. Sediment Sampling for Chemical Analysis” 
(Appendix 1). 

Table 8. Sampling Design and Rationale–Sediment 

Sampling 
Location/ID 

Number 

Depth 
(feet) 

Analytical 
Parameter 1 

Rationale 

AOI-1-1 0-3 
LUFT2 Metals, 

TPHMO3, VOCs4 
Composite samples to be analyzed for previously 

identified COCs5 

AOI-1-2 0-3 
LUFT Metals, 

TPHMO, VOCs 
Composite samples to be analyzed for previously 

identified COCs 

AOI-2 0-3 
LUFT Metals, 

TPHMO, VOCs 
Composite samples to be analyzed for previously 

identified COCs 
1. Testing frequency per 250 cubic yards of material 
2. LUFT:  leaking underground fuel tank 
3. TPHMO:  total petroleum hydrocarbons as motor oil 
4. VOCs:  volatile organic compounds 
5. COC:  constituent of concern 

 

4.3  Water Sampling 
Not Applicable. 
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4.4   Other Sampling 
Not Applicable. 
 

5.0   Request for Analyses 

5.1   Analyses Narrative  
Sediment samples will be submitted to the laboratory for chemical analyses identified in Table 9.  Sediment 
samples will be submitted to North Coast Laboratories (NCL) of Arcata, California, an accredited laboratory.  
Sample analysis will be performed on a standard turnaround time of two to three weeks because the work 
area will be stable and secure, and there will be no open excavation to present a threat to human health or 
the environment.  NCL will analyze samples analyzed by EPA 8015B, EPA 8260B, and EPA 6010B. 
 

Table 9.  Sample Handling and Preservation Requirements 
Redwood Marine Terminal II, Samoa, California 

Parameter  Method  Containers  Preservation 
Maximum 

Holding Time 

TPHD1 and TPHMO2  EPA 8015B  4‐ounce jar  Cool to 0‐6˚C3  14 days 

Metals: Cadmium, Chromium, 
Nickel, Lead, and Zinc 

EPA 6010B  4‐ounce jar  Cool to 0‐6˚C  6 months 

Volatile Organic Compounds  EPA 8260B 
EPA 5035 

compliant sampler
Cool to 0‐6˚C and 

methanol 
14 days 

1. TPHD:  total petroleum hydrocarbons as diesel 
2. TPHMO:  total petroleum hydrocarbons as motor oil 
3. ˚C: Celsius 

 

5.2   Analytical Laboratory 
The analytical laboratory that will perform project analytical services is NCL Arcata, California, an accredited 
laboratory. Table 10 presents proposed laboratory analyses for sediment samples. 
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Table 10. Analytical Services–Sediment 

Sample 
Number 

Sample 
Location 

Depth 
(feet) 

Special 
Designation 

Analytical Methods1 

EPA 8015B 
(TPHMO)1 

EPA 6010B 
(metals) 

EPA 8260B 
(volatiles) 

AOI-1-1 AOI-1 0-3  X X X 

AOI-1-2 AOI-1 0-3 
Duplicate of 

AOI-1-1 
X X X 

AOI-2-1 AOI-2 0-3  X X X 

AOI-2-2 AOI-2 0-3 
Duplicate of 

AOI-2-1 
X X X 

Total number of sediment samples, excluding QC: 2 2 2 

Total number of sediment samples, including QC: 4 4 4 

1.  Testing frequency per 250 cubic yards of material  
2.  TPHMO:  total petroleum hydrocarbons as motor oil 

 
Table 11 presents analytical methods, containers, preservation, and holding time requirements for sediment 
samples. 

Table 11. Analytical Method, Containers, Preservation, and Holding Times Requirements–Sediment 

Analytical 
Parameter 

and/or Field 
Measurements 

Analytical Method 
Number 

Containers  

(number, type, 
size/volume) 

Preservation 
Requirements 

Maximum Holding 
Times 

Volatiles Method 8260B 3 x 40-ml1 VOA2 Methanol/distilled 
water 

14 days 

Metals Method 6010B 4-ounce jar none 80 days 

TPHMO and 
TPHD3 Method 8015B 4-ounce jar none 14 days 

1. ml:  milliliter 
2. VOA:  volatile organic analysis (container) 
3. TPHMO:  total petroleum hydrocarbons as motor oil; TPHD: total petroleum hydrocarbons as diesel 

 

6.0  Field Methods and Procedures 
Segregated debris pile contents will be characterized for chemical impacts by field screening and sample 
collection for laboratory analysis.  Field screening of coarse materials will be performed with a hand held 
XRF, and finer-grained sediment samples will be collected as described in Section 4.2.2.  Field personnel will 
wear appropriate personal protective equipment (PPE) when contacting debris materials; PPE for sampling 
activities will comprise durable outerwear (such as, long pants and a long-sleeved shirt, chemical resistant  
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steel-toed boots, disposable nitrile gloves, and a high visibility vest). Sediment samples will be collected and 
analyzed in conformance with methods and analyses presented in Section 4.0 of this SAP.  Sample tracking 
and shipping will be performed in conformance with information presented in Section 7.0 of this SAP.  
 

6.1  Field Equipment 

6.1.1  List of Equipment Needed 
Field screening will be performed using a Niton XLp 702A XRF analyzer.  Sediment sampling will be 
performed using a stainless steel trowel.  Sample containers will comprise clean laboratory-supplied four-
ounce jars.  Decontamination will be performed on the XRF unit in between sample analysis by wiping clean 
XRF unit surfaces that have come into direct contact with sample materials using a clean paper towel made 
damp with distilled water to remove adhered sediment, decontamination of the stainless steel trowel will be 
performed using Liquinox and distilled water.  Containers for disposal of investigation derived waste (IDW) 
and decontamination materials will comprise 55-gallon Department of Transportation drums and plastic 
garbage bags as appropriate. 
 

6.1.2  Calibration of Field Equipment 
The Niton XLp 702A XRF is a self calibrating device that performs a calibration at the time the device is 
powered up.  Evaluation of calibration is performed using standards provided by the manufacturer.  
Following start up and calibration of the XRF device, the supplied standards will be analyzed, and the results 
will be logged on the daily field sheet.  If results of the standard analysis are 20 percent different from the 
noted standard value, the device will be rebooted and the calibration and assessment will be performed 
again.  If results from the reboot also exceed a 20 percent difference, then manufacturer guidelines for 
adjusting calibration factors will be performed. 
 
The stainless steel trowel is mechanical and does not require calibration. 
 

6.2  Field Screening 
Metals impacts to coarse materials will be characterized in the field using a hand-held Niton XLp 702A XRF. 
Coarse materials for XRF characterization will be randomly selected for analysis at a rate equivalent to 10 
percent of the volume of each coarse-material stockpile. Exterior surfaces of coarse materials selected for 
field screening will be analyzed using the device’s “standard bulk” mode, which includes analysis for 15 
elements.  Results of the analyses include identification of elements, element concentration, and a 2 sigma 
(95 percent) confidence interval.  Relatively flat surfaces of coarse materials will be targeted for XRF field 
screening to minimize concentration error. 
 
In order to confirm XRF field screening results, sediment samples will be analyzed using the hand held XRF, 
and results for select COCs will be recorded.  XRF-analyzed sediment samples will be submitted to the 
laboratory for analysis by EPA 6010B, to which field screening results can be directly compared.  This 
confirmation data will be used to screen coarse materials for reuse onsite, cleaning and reuse onsite, or 
disposal at an appropriate facility. 
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6.3  Soil Sampling  
No soil samples will be collected. 
 

6.3.1  Surface Soil Sampling 
Not Applicable. 
 

6.3.2  Subsurface Soil Sampling 
Not Applicable. 
 

6.4  Sediment Sampling 
Two stockpiles of coarse gravel and smaller particles, one pile each for AOI-1 and AOI-2, will be formed into 
rectangular prisms and stockpile volumes will be estimated.  Sediment samples will comprise 4:1 composite 
ratios for each 250 cubic yards of stockpile material.  Stockpiles will be divided into roughly equal area 
sample units based upon the number of samples determined from the volume estimate and composite ratio. 
 Once stockpile volumes have been estimated and the number of samples has been determined, sediment 
samples will be collected from sample units using a stainless steel trowel.  Sediment samples will be placed 
into clean, laboratory-supplied four ounce soil jars.  Jars will be labeled with sample unit identification, date 
and time of collection, and sampler initials.  Sample containers will be placed on ice in a cooler pending 
transportation to a state-certified laboratory under standard chain-of-custody protocols.  The laboratory will 
composite and homogenize samples prior to analysis.  Sediment sample collection, storage, labeling, and 
chain-of-custody documentation will be performed according to procedures specified in “Protocol A-1. 
Sediment Sampling for Chemical Analysis” (Appendix 1).   
 
Care will be taken to obtain as representative a sample as possible.  Homogenization of the sample will be 
performed in by the analytical laboratory.  Samples for analysis by EPA Method 8260B will be collected by 
laboratory personnel from the homogenized sample.  Because gasoline-range materials have been recorded 
below standard detection limits for the Draft Analysis of Brownfields Cleanup Alternatives sampling effort, 
and the setting in which the debris piles have historically existed (unprotected and exposed to sun, wind and 
precipitation), it is our expectation that laboratory analytical results for VOC samples collected by the 
laboratory from laboratory-composited materials will be representative of debris pile conditions. 
 
See Section 7.2 for preservation and shipping procedures. 
 

6.5  Water Sampling 
No water samples will be collected. 
 

6.5.1  Surface Water Sampling 
Not Applicable. 
 

6.5.2  Groundwater Sampling 
Not Applicable. 
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6.5.2.1  Water-Level Measurements 
Not Applicable.  
 

6.5.2.2  Purging 
Not Applicable.  
 

6.5.2.3  Well Sampling 
Not Applicable.  
 

6.6  Other Sampling 
Not Applicable. 
 

6.7  Decontamination Procedures 
The stainless steel trowel used for sample collection will be decontaminated before and after filling one, 
four-ounce soil jar from each sampling unit, decontamination will be performed according to the procedures 
specified in “Protocol A-1. Sediment Sampling for Chemical Analysis.”  
 
Decontamination of the XRF unit will comprise wiping the unit’s stainless steel base plate with a clean paper 
towel wetted with distilled water until the plate is visually clear of sediment, to be performed before and in 
between scanning of each individual debris block.     
 
Decontamination of sampling equipment must be conducted consistently as to ensure the quality of samples 
collected.  All equipment that contacts potentially contaminated materials will be decontaminated.  
Decontamination will occur prior to and after each use of a piece of equipment.   
 
The following, to be carried out in sequence, is an EPA Region IX recommended procedure for the 
decontamination of sampling equipment.  

1) Non-phosphate detergent and tap water wash, using a brush if necessary 
2) Double distilled water rinse  

 
Equipment will be decontaminated in a pre-designated area on plastic sheeting, and clean bulky equipment 
will be stored on plastic sheeting in uncontaminated areas.  Cleaned small equipment will be stored in plastic 
bags.  Materials to be stored more than a few hours will also be covered. 
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Table 12. Field and Sampling Equipment 

Description of Equipment Material Dedicated 

Excavator equipped with screening bucket NA1 no 

XRF2 NA no 

Trowel Stainless steel no 

Sample jars Glass with plastic lid yes 

40 ml VOAs3,4 Glass with plastic lid yes 

Decontamination equipment 
Distilled water, Liquinox, bucket, scrubbing 

device (sponge/brush) 
yes 

Hand tools Steel, wood, stainless steel no 
1. NA:  not applicable 
2. XRF:  x-ray fluorescence 

3. Ml:  milliliter 
4. VOA:  volatile organic analysis (container) 

 

 

Table 13. Field Equipment/Instrument Calibration, Maintenance, Testing, and Inspection 

Analytical 
Parameter 

Field  

Instrument 

Calibration 

Activity 
Frequency 

Acceptance 

Criteria 
Corrective Action 

Metal 
concentra-

tion 

Niton XLp 
702A X-ray 

fluorescence 

Automatic calibration, 
instrument blank, 

calibration verification 
checks, confirmation 

sample collection 

At device start 
up, every 20 
samples, at 
end of day 

Within 20 percent 
of the declared 

value of the 
standard analyzed 

Perform device 
periodic 

maintenance 
according to 

manufacturer’s 
recommendation,  

 

7.0  Sample Containers, Preservation, Packaging and Shipping 
The number and type of sample containers, volumes, and preservatives are listed in Table 11.  The 
containers are new from the manufacturer and will not be rinsed prior to sample collection. Preservatives, if 
required, will be added by North Coast Laboratories during collection of subsamples for VOC analysis from 
homogenized samples.  
 

7.1  Soil Samples 
Not Applicable. 
 

7.2  Sediment Samples 
Sediment samples to be analyzed for VOCs using EPA Method 8260B will be placed into the appropriately 
preserved containers by the analytical laboratory following homogenization of the sample by the laboratory. 
 Following homogenization of the sample by the laboratory, sample for VOC analysis will be collected by 
laboratory personnel using an EPA Method 5035-compliant sampling device, anticipated to be ESS Lock N’ 

Load.  Samples will be chilled to approximately 4C immediately upon collection.  If samples are preserved 
with either a methanol or a sodium bisulfate solution, the holding time is two weeks.  
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Sediment samples for analysis by EPA Method 8015B will be collected from the homogenized material and 
transferred from the sample-dedicated homogenization container into four-ounce glass jars using a trowel.  

The samples will be chilled to 4C immediately upon collection. 
 
Sediment samples that are to be analyzed for metals using the EPA Method 6010B will be homogenized and 
transferred from the sample-dedicated homogenization container into four-ounce glass jars.  Samples will 
not be chilled. 
 

7.3  Water Samples 
Not Applicable. 
 

7.4  Other Samples 
Not Applicable. 
 

7.5  Packaging and Shipping 
All sample containers will be placed in a strong-outside shipping container.  The following outlines the 
packaging procedures that will be followed for low concentration samples.  Sample will be delivered by SHN 
personnel to NCL daily. 

1. Use ice-filled plastic bottles to prevent leaking of water into the sample cooler. 

2. Place custody seals on all sample container tops. 

3. Label sample containers using indelible ink. 

4. Double seal all sample containers in heavy duty plastic zip-lock bags.  Write the sample numbers on 
the outside of the plastic bags with indelible ink. 

5. Place samples in a sturdy cooler(s) lined with a large plastic trash bag.  Enclose the appropriate 
chain-of custody forms in a zip-lock plastic bag affixed to the underside of the cooler lid.   

6. Ice-filled plastic bottles may be used to cool samples, and will be placed on top and around the 
samples to chill them to the correct temperature.   

7. Samples will be delivered by vehicle to NCL by SHN personnel. 
 

8.0  Disposal of Residual Materials 
In the process of collecting environmental, the sampling team will generate different types of potentially 
contaminated investigation derived waste (IDW) that include the following: 

 Used PPE 

 Disposable sampling equipment 

 Decontamination fluids 
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The EPA's National Contingency Plan requires that management of IDW generated during sampling comply 
with all applicable or relevant and appropriate requirements to the extent practicable.  The sampling plan 
will follow the Office of Emergency and Remedial Response Directive 9345.3-02 (May 1991), which provides 
the guidance for the management of IDW.  In addition, other legal and practical considerations that may 
affect the handling of IDW will be considered. 

 Used PPE and disposable equipment will be double bagged and placed in a municipal refuse 
dumpster.  These wastes are not considered hazardous and can be sent to a municipal landfill.  Any 
PPE and disposable equipment that is to be disposed of that can still be reused will be rendered 
inoperable before disposal in the refuse dumpster. 

 Decontamination fluids that will be generated in the sampling event will consist of deionized water, 
residual contaminants, and water with non-phosphate detergent.  Decontamination fluids that will 
be generated in the sampling event will be transferred to SHN’s Eureka office where it will be stored 
in an onsite treatment facility pending characterization. Following characterization, and assuming 
the decontamination fluids clear screening procedures, water will be disposed at the City of Eureka 
wastewater treatment plant under permit number 64.  

 

9.0  Sample Documentation 

9.1  Field Notes 
This section presents the methods of documentation of field work, personnel involved with field efforts, site 
conditions, activities performed, and other field observations. 
 

9.1.1  Daily Field Reports 
Daily field reports (DFRs) will be completed by SHN field personnel daily during the performance of grant-
funded work. At a minimum, the following information will be recorded during the collection of each sample: 

 Sample location and description 

 Stockpile map sketch showing sample location and measured distances 

 Sampler name(s) 

 Date and time of sample collection 

 Designation of sample as composite 

 Type of sample (debris) 

 Sampling equipment used 

 Field instrument readings and calibration 

 Field observations and details related to analysis or integrity of samples (for example, weather 
conditions, noticeable odors, colors, etc.) 

 Preliminary sample descriptions  

 Sample preservation  
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In addition to the sampling information, the following specific information will also be recorded in the DFR 
for each day of sampling: 

 Team members and their responsibilities 

 Time of arrival/entry on site and time of site departure 

 Other personnel on site 

 Summary of any meetings or discussions with project-related personnel 

 Deviations from sampling plans, site safety plans, and quality assistance protection plan (QAPP) 
procedures 

 Changes in personnel and responsibilities with reasons for the changes 

 Levels of safety protection 

 Calibration readings for any equipment used and equipment model and serial number 
 

9.1.2  Photographs 
Photographs will be taken at the sampling locations. They will serve to verify information entered in the DFR. 
 For each photograph taken, the following information will be written in the logbook or recorded in a 
separate field photography log: 

 Time, date, location, and weather conditions 

 Description of the subject photographed 

 Name of person taking the photograph 
 

9.2  Sample Labeling 
All samples collected will be labeled in a clear and precise way for proper identification in the field and for 
tracking in the laboratory.  A copy of the sample label is included in Appendix 3.  The samples will have pre-
assigned, identifiable, and unique numbers.  At a minimum, the sample labels will contain the following 
information:  station location, date of collection, analytical parameter(s), and method of preservation.  Each 
composite sample will be assigned a unique sample number (Table 10). 
 

9.3  Sample Chain-Of-Custody Forms and Custody Seals 
All sample shipments for analyses will be accompanied by a chain-of-custody record.  A copy of the form is 
found in Appendix 3.  Form(s) will be completed and sent with the samples for each laboratory and each 
shipment (each day).  If multiple coolers are sent to a single laboratory on a single day, form(s) will be 
completed and sent with the samples for each cooler. 
 
The chain-of-custody form will identify the contents of each shipment and maintain the custodial integrity of 
the samples.  Generally, a sample is considered to be in someone's custody if it is in someone’s physical 
possession, in someone's view, locked up, or kept in a secured area that is restricted to authorized  
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personnel.  Until the samples are shipped, the custody of the samples will be the responsibility of SHN field 
personnel.  The sampling team leader or designee will sign the chain-of-custody form in the “relinquished 
by” box and note date, time, and air bill number. 
 
A self-adhesive custody seal will be placed across the top of each sample container.  A copy of the seal is 
found in Appendix 3.  The shipping containers in which samples are stored (usually a sturdy picnic cooler or 
ice chest) will be sealed with self-adhesive custody seals any time they are not in someone’s possession or 
view before shipping.  All custody seals will be signed and dated. 
 

10.0  Quality Control 

10.1  Field Quality Control Samples 
EPA recommendations include collection of field quality control samples at a rate of one quality control 
sample for every 20 samples collected.  Because only four ISM composite samples will be collected, two of 
which will serve as field duplicates, the proposed approach will satisfy the recommended number of field 
quality control samples. 
 

10.1.1  Assessment of Field Contamination 
Assessment of field contamination will not be performed.  
 

10.1.1.1  Equipment Blanks 
The analysis of a field blank will be completed to test use of stainless steel trowels during the sampling 
program.  Distilled water will be poured over clean trowels used in sample collection, then contained in a 
250 ml plastic container preserved with nitric acid and analyzed for metals outlined in Table 9.    
 

10.1.1.2  Field Blanks 
The analysis of a methanol field blank will be completed due to VOC sample preservation method.  A 
methanol field blank will be collected for analysis each day sampling for VOCs occurs.  
 

10.1.1.3  Trip Blanks 
Not Applicable; VOC samples will be collected in the laboratory environment from composited samples. 
 

10.1.1.4  Temperature Blanks 
For each cooler that is shipped or transported to an analytical laboratory a 40-milliliter volatile organic 
analysis (VOA) vial will be included that is marked “temperature blank.”  This blank will be used by the 
sample custodian to check the temperature of samples upon receipt. 
 

10.1.2  Assessment of Field Variability 
Duplicate sediment samples will be collected from each stockpile to verify COC concentrations and evaluate 
concentration variability in target materials for disposal at a landfill or reuse on site.  Duplicate sediment 
samples to be analyzed for VOCs will be placed into appropriately preserved containers by the analytical 
laboratory following homogenization of the sample by the laboratory.  Following homogenization of the 
sample by the laboratory, a sample for VOC analysis will be collected by laboratory personnel using an EPA 
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Method 5035-compliant sampling device, anticipated to be ESS Lock N’ Load or an equivalent.  Samples will 

be chilled to approximately 4C immediately upon collection.  If samples are preserved with either a 
methanol or a sodium bisulfate solution, the holding time is two weeks. 
Duplicate sediment samples for analysis by EPA Method 8270B will be collected from the homogenized 
material and transferred from the sample-dedicated homogenization container into four ounce glass jars 

using a stainless steel trowel.  The samples will be chilled to approximately 4C immediately after collection. 
 
Duplicate sediment samples that are to be analyzed for metals will be homogenized and transferred from 
the sample-dedicated homogenization container into four ounce glass jars.   
 
Duplicate samples will be preserved, packaged, and sealed in the same manner as other samples of the same 
matrix.  A separate sample number and station number will be assigned to each duplicate, and it will be 
submitted blind to the laboratory. 
 

10.2  Background Samples 
Not Applicable. 
 

10.3  Field Screening, Including Confirmation Samples 
Standard operating procedures (SOPs) for XRF field screening shall incorporate the following measures for 
QC: 

1. Allow XRF device to warm up for a minimum of 15 minutes upon start up. 

2. Perform device internal self-calibration. 

3. Perform blank sample analysis before analyzing field samples, after the system has been turned off 
and restarted, and at the end of each day using manufacturer-supplied silicon dioxide standard. 
Blank sample analysis using the silicon dioxide blank provides baseline detection limits of the field 
screening device. 

4. Perform calibration verification checks using a certified standard with concentrations similar to those 
found within the debris piles once per day.  Relative standard deviation should not exceed 20 
percent with the exception of chromium (not to exceed 30 percent).  If results exceed a 20 percent 
difference, then manufacturer guidelines for adjusting calibration factors will be performed. 
 

10.3.1  Field Screening Samples 
Chemical impacts to coarse materials will be characterized in the field using a hand-held Niton XLp 702A XRF. 
Coarse materials for XRF characterization will be randomly selected for analysis at a rate equivalent to 10 
percent of the volume of each coarse-material stockpile.  The exterior surface of coarse materials selected 
for field screening will be analyzed using the device’s “standard bulk” mode, which includes analysis for 15 
elements. Results of the analyses include identification of elements, element concentration, and a 2 sigma 
(95percent) confidence interval. 
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10.3.2  Confirmation Samples (Field Screening) 
In order to confirm XRF field screening results, sediment samples will be analyzed using the hand held XRF, 
and results for select COCs will be recorded. Sediment samples will then be submitted to the laboratory for 
analysis by EPA 6010B, to which field screening results can be directly compared.  Because four sediment 
samples will be submitted for this confirmation data will be used to screen coarse materials for reuse onsite, 
cleaning and reuse onsite, or disposal at an appropriate facility. 
 

10.4  Laboratory Quality Control Samples 
Sediment sample volumes will comprise multiple four ounce jars from each sediment stockpile, the 
anticipated sample volume contains sufficient material for both routine sample analysis and additional 
laboratory QC analyses.  Therefore, a separate soil sample for laboratory QC purposes will not be collected.   
 
Sediment samples for VOC analyses for laboratory QC purposes will be obtained by collecting one duplicate 
sample from a single sample container in the same way as the original samples, and will be assigned a 
unique sample number. 
 
Duplicate samples will be collected from each fine material debris stockpile; a total of four sediment samples 
are proposed for collection during the characterization effort of the two debris sediment stockpiles. 
 
For this sampling event, samples collected at the following locations will be the designated laboratory QC 
samples: 

 For sediment sample AOI-1-2  
 

Sediment sample AOI-1-2 will be used for QA/QC purposes to confirm COC concentrations, because there is 
known detectable impacts by COCs in the AOI-1 debris pile, and historically reported concentrations are 
moderate in magnitude. 
 

11.0  Field Variances 
Because conditions in the field may vary, it may become necessary to implement minor modifications to 
sampling as presented in this plan.  When appropriate, the QA Officer will be notified and a verbal approval 
will be obtained before implementing the changes.  Modifications to the approved plan will be documented 
in the sampling project report. 
 

12.0  Field Health and Safety Procedures 
A site-specific safety plan has been developed for this project and is included as Appendix 4. 
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Protocol 1-1. Sediment Sampling for Chemical Analysis 

1.0 Introduction 
This SHN Engineers & Geologists, Inc. (SHN) protocol describes procedures to be followed for collecting 
sediment samples and conducting field screening in conjunction with the collection of sediment samples 
from fine material debris pile surface locations.  Selected sediment samples will be submitted to a 
designated laboratory for chemical analysis.  The laboratory shall be certified by the California Department 
of Health Services, the Environmental Laboratory Accreditation Program or other appropriate agency for the 
analyses to be performed.  The procedures presented herein are intended to be of general use.  As work 
progresses, and if warranted, appropriate revisions will be made and approved by the SHN project manager. 
 

2.0 Sample Collection 
Sediment samples will be collected using a stainless steel trowel, and will be placed into clean, laboratory-
supplied four ounce jars. Jars will be labeled with sample unit identification, date and time of collection, and 
sampler initials. Sample containers will be placed on ice in a cooler pending transportation to a state-
certified laboratory under standard chain of custody protocols. Sample containers will be sealed with tape 
and placed in a zip top plastic bag.  The sample container will be labeled and stored in an ice-filled chest 
until delivered to the laboratory.  
 

2.1 Sample Containers and Preservation 
Appropriate sample containers and preservatives for the analyses to be performed shall be obtained from 
the subcontracted analytical laboratory.  Table 9 of the sampling and analysis plan lists analytical methods 
and the appropriate storage and handling requirements for site constituents of concern. 
 

2.2 Sample Labeling 
Sample containers shall be labeled with self-adhesive labels having the following information written in 
indelible ink: 

 Project identification 
 Sample number 
 Date and time sample was collected 
 Initials of sample collector 
 Analysis Requested 
 Preservative 

 

3.0 Sediment Field Screening and XRF Calibration 
A portable Niton XLp 702A series x-ray fluorescence analyzer (XRF) may be used to screen selected sediment 
samples.  The purpose for the field screening of selected sediment samples is to evaluate the accuracy of the 
XRF. The XRF determines elemental concentrations present in samples in parts per million (ppm).  XRF 
calibration occurs automatically upon startup of the device, after which the XRF measurements can be 
compared against manufacturer provided standards. 
 

XRF screening of selected sediment samples consists of collection of sample aliquots from a sediment 
stockpile using a clean stainless steel trowel. One trowel scoop per sample unit will be placed into a 
common container at the same time as collection of samples for laboratory analysis. Upon collection of field 
screening samples from all sample units of a discreet debris pile, the samples will be homogenized by 
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thorough mixing with a trowel. The homogenized sample will be placed in a new one-gallon zip lock bag, and 
will be analyzed using the XRF bulk soil mode. XRF-derived elemental concentrations will be recorded on 
Daily Field Report (DFR) sheets. The XRF analyzed samples will be submitted to the laboratory for analysis 
for direct comparison of XRF-derived concentrations to laboratory derived concentrations. If consistent with 
laboratory results within 20%, XRF field screening of coarse materials will be used to decide the fate of 
materials for reuse onsite or disposal offsite at an appropriate facility.   
 

4.0 Documentation 

4.1 Daily Field Report 
Details of field work, sediment sampling efforts, and XRF field screening efforts will be recorded on DFRs. 
Information recorded on the field sheets will include personnel onsite, weather conditions, site conditions, 
activities undertaken, a time log, and other information determined to be pertinent to project completion. 
Sampling maps of individual debris stockpiles will be developed. When sampling is completed, all original 
DFR sheets and a sampling map will be placed in the project file. 
 

4.2 Chain-of-Custody Procedures 
After samples have been collected and labeled, they will be maintained under chain-of-custody procedures.  
These procedures document the transfer of custody of samples from the field to the laboratory. 
 

A Chain-of-Custody record will be completed for each sample sent to the laboratory for analysis.  
Information contained on the Chain-of-Custody form will include: 

 Name of sampler  

 Sample Identification. 

 Date and time sampled   

 Number of sample containers  

 Sample Matrix 

 Analyses requested   

 Remarks, including any preservatives, special conditions, specific quality control measures, or 
electronic data requests 

 Turnaround time and person to receive lab report 

 Project number 

 Signatures of all people assuming custody  

 Signatures of field sampler  
 
The field sampler will sign the Chain-of-Custody record and will record the time and the date at the time of 
transfer to the laboratory or an intermediate person.  A set of signatures is required for each 
relinquished/received transfer, including transfer within SHN.  The original imprint of the chain-of-custody 
record will accompany the sample containers.  A duplicate copy will be placed in the SHN project file. 
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5.0 Equipment Cleaning 
Decontamination of sampling equipment must be conducted consistently as to assure the quality of samples 
collected.  All equipment that contacts potentially contaminated materials will be decontaminated.  
Decontamination will occur prior to and after each use of a piece of equipment.   
 
The following, to be carried out in sequence, is an USEPA Region IX recommended procedure for the 
decontamination of sampling equipment.  

 Non-phosphate detergent and tap water wash, using a brush if necessary 

 Double distilled water rinse  
 
Equipment will be decontaminated in a pre-designated area on plastic sheeting, and clean bulky equipment 
will be stored on plastic sheeting in uncontaminated areas.  Cleaned small equipment will be stored in 
plastic bags.   
 
Decontamination of the XRF unit will comprise wiping the unit’s stainless steel base plate with a clean paper 
towel wetted with distilled water until the plate is visually clear of sediment, to be performed before and in 
between scanning of each individual debris block.     
 
Water used in the decontamination of equipment and all well purge water will be contained in 50-gallon 
plastic drums or 5-gallon buckets.  The water will be transported to the SHN purge water storage tanks to 
await proper disposal, if the constituents in the water are included in SHN’s disposal permit with the City of 
Eureka.  All decontamination water containing non-permitted constituents will be temporarily stored at the 
job site, until proper disposal arrangements are made. 
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Standard Operating Procedure  
Bulk Sample Test Mode 

Niton XLp 702A X-Ray Fluorescence Analyzer 
 
This standard operating procedure (SOP) covers the steps necessary to gather Bulk Metal concentration data 
with the Niton XLp 702A x-ray fluorescence (XRF) analyzer.  Review of this SOP prior to data collection is 
mandatory for all users.  
 
WARNING: This device contains a radioactive source and uses radiation as part of its analysis.  Any user 
must be trained in working with radioactive testing equipment and radiation safety.  Anytime the lights 
are flashing, the analyzer is emitting radiation.  For more detailed information, see the accompanying 
user’s manual. 

Storage and Transportation  
1. The XRF Analyzer contains a 40 mCi Cadmium-109 radiation source. Special conditions in this SOP 

must be met when storing and transporting the XRF. 

2. Storage:  

a. When stored, the device is kept under a minimum of three locks (Gate, Door, Chain/Lock, and 
Case Locks). 

3. Transportation: 

a. The device is locked to the vehicle using chain/lock in addition to locks on the case. 

b. Current Bill of Lading papers must accompany the device while in transport. 

c. If the device is to be left unattended, it should meet the minimum “three locks requirement.”  
To do this, you can 1) lock the device to the steering wheel using the chain and lock, 2) lock the 
doors to the vehicle, and 3) lock the case. 
 

System Startup and Calibration 
1. Power on device by holding power button. 
2. The interface uses a touch screen; just tap to log in.  There is a stylus pen located on the battery. 
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3. The next screen is the radiation warning.  Read the warning and press yes to proceed. 

 

 
 

4. Enter the password.  The default password is 1234E     

 
 

5. Allow device 15 minutes to warm up. 

6. This is the navigation screen.  The device must be calibrated every time that it is turned on. Click on 
the icons (denoted by the red boxes) to calibrate. 
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7. Following device calibration set the device for analysis using the Standard Bulk Mode to analyze 
manufacturer-supplied medium (CCRMP Till 4 pp) and high (RCRA pp) concentration standards, and 
record device measurements on calibration forms. Recordings exceeding, or below, 20% of the 
standard concentration for target analytes shall be rejected, and rebooting, or performing 
maintenance, of the device shall be conducted. Table A, presenting certified concentrations for 
manufacturer-supplied CCRMP Till 4 pp and RCRA pp concentration standards for comparison to XRF 
derived concentrations, is included as Attachment A of this SOP. Refer to the User’s Guide 
“Adjusting Calibration Factors” (page 2-55) to adjust the device for consistently high or low results 
from the analyzer. 

8. Once calibrated, return to the main menu.  To navigate at anytime, click on the NAV button. 
 

 

Calibration During Use  

 Analyze the manufacturer-supplied SiO2 blank every 20 samples analyzed. 

 Relative Standard Deviation (Standard Deviation/Mean Concentration) x 100 must be less than 20 
percent. 
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Bulk  Sample Test Modes 

1. The Niton XLp 702 XRF Analyzer is programmed for multiple analysis modes (Alloy Testing, Lead 
Paint Mode, Thin Sample Test Modes and Bulk Sample Test Modes), with several analysis options 
within some of the mode options. Within the Bulk Sample Mode (XRF User’s Guide Chapter 6, page 
6-145), analysis options include a Standard Bulk Mode, and two Industrial Bulk Modes which scan 
for select metals based on site activities/constituents of concern. Select the mode that will best suit 
the needs of the study. 

2. Analysis options include In Situ and Ex Situ analysis. Depending upon site conditions (time allowed 
for scan, soil/analyzed medium conditions, et cetera) a decision shall be made as to the most 
appropriate method of sample analysis. Methods of sample preparation are discussed beginning on 
page 6-159 of the User’s Guide.  

3. As scans using the Standard Bulk Mode, which analyses the sample medium for 15 element 
concentrations, typically last over a period of up to 10 minutes, attaching the base stand to the XRF 
unit may be appropriate. 
 

    
 

4. Select testing mode      

  
 

5. Bulk Analysis has the capacity to analyze soils for 15 elements.  The complete list is shown below: 
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6. Once the appropriate sampling mode has been selected, you are ready to begin analyzing samples.  
Depending on the site, number of locations for analysis, and number of contaminants of concern, 
you can scan and record results in the field, or the device will save the results of each scan by test 
number and data parameters.  The data entry option enables users to add information in regard to 
each sample (see examples below).  The first arrow is a keyboard so that users can customize 
entries.  The second arrow is the location (which should be your Job #).   
 

 

Once you entered your data you can begin analyzing.   

 For In Situ analysis, the XRF base stand will likely be useful.  The base stand ensures the Kapton 
Window is not damaged, air space is minimized, and the Proximity Sensor button is depressed when 
the unit is placed on the surface to be analyzed; if during the course of an analysis the Proximity 
Sensor button is no longer depressed, the analysis will be terminated.  Preparation of the analysis 
location is performed by creating a flat and nearly level surface the size of the base stand such that 
the air space is minimized and the device trigger is actuated, occasionally the device may need to be 
rotated within the flat surface so that the XRF device is balanced properly and the Proximity Sensor 
button remains depressed.   

 Ex situ sample analysis includes collection of sufficient material for analysis so that the sample 
container has a lift of material a minimum of 0.4-inch (1 centimeter) thick when compressed 
beneath the XRF base stand. Ex Situ sample analysis can take several forms, and in general, the 
greater the homogenization and the drier the sample, the more accurate the results will be. 
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Descriptions of sample preparation for Ex Situ analysis are provided in the User’s Guide starting on 
page 6-163. The User’s Guide describes use of zip lock bags for sample containers through which the 
scan can be performed; cautionary notes regarding printed labels on the exterior of the bags, and 
the composition of the surface upon which the bag has been placed for analysis are presented as 
either may impart a signal in the results. 

 WARNING: The Kapton Window is sensitive and can be torn easily. 

 

7. While performing an analysis the device screen will display the following: the sample identification 
number, elapsed time, and element concentration (see below).  Note that in the field, it is good to 
record the device sample number in relation to the field location of the analysis (providing a 
reference to the data on the device).  This data does get cleared regularly (every few months based 
on number of samples), but can be retrieved if field recorded data is insufficient.  You can navigate 
the samples using the scroll on the right. 
 

  
Attachment A 
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Certified concentrations of manufacturer-supplied calibration standards CCRMP Till 4 pp and RCRA 
pp are presented in Table A. The values in Table A are to be compared to XRF-derived values for the 
standards for quality assurance purposes. Concentration variability +/- 20% of the certified 
concentration shall be rejected, and rebooting, or performing maintenance, of the device shall be 
conducted. 
 

Table A. Certified Concentrations for CCRMP Till 4 pp and RCRA pp 
(parts per million) 

Constituent 
CCRMP Till 4 

pp 
+ 20% CCRMP 

Till 4 pp 
- 20% CCRMP 

Till 4 pp 
RCRA pp 

+ 20% RCRA 
pp 

- 20% RCRA 
pp 

Chromium 53 63.6 42.4 500 600 400 

Manganese 490 588 392 --- --- --- 

Cobalt 8 9.6 6.4 --- --- --- 

Nickel 17 20.4 13.6 --- --- --- 

Copper 237 284.4 189.6 --- --- --- 

Zinc 70 84 56 --- --- --- 

Arsenic 111 133.2 88.8 500 600 400 

Selenium --- --- --- 500 600 400 

Lead 50 60 40 500 600 400 

Rubidium 161 193.2 128.8 --- --- --- 

Strontium 109 130.8 87.2 --- --- --- 

Zirconium 385 462 308 --- --- --- 

Molybdenum 16 19.2 12.8 --- --- --- 

--- : no concentration provided 
63.6 : values presented in red represent the 20% variability threshold 
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Soil Sampling Data Sheet 
 

Project Name:  Date/Time:   

Project No.:  Sampler Name:   

Location:  Sample Type: Soil  

Sample #:  Weather   
 

         

 Time 
Depth 

(ft BGS) 
Soil Type Color Odor Moisture Comments 

1        

2        

3        

4        

5        

6        

7        

8        

9        

10        
 

      

Laboratory Information 

Sample ID 
# & Type of 
Containers 

Preservative / 
Type 

Laboratory Analyses 

     

     

     

     

     

     

     

     

     

     

  

 Sampler Signature/Date: 

 Reviewer Signature/Date: 
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General Information 
 

Project:    Redwood Marine Terminal II  Site Address: 1 TCF Drive, Samoa, CA 

RWQCB Case #: 1NHU892 Date:    December 2017 

Site Phone: 
Mobile Phone: 
John Wellik, 707-296-3660 Client: 

Humboldt Bay Harbor, 
Recreation & Conservation 
District Plan Prepared By:  John Wellik/Kaila Benton-Vitz 

 

Key Personnel and Responsibilities 
 

Title Name 
Office Telephone 

Number 
Mobile Phone 

Number 

Project Manager: Mike Foget 707-441-8855 707-845-3040 

Site Safety Supervisor (SSS): John Wellik 707-441-8855 707-296-3660 

Project Industrial Hygienist Kaila Benton-Vitz 916-213-8473 916-213-8473 

 

1.0 Introduction 
This site safety plan (SSP) was prepared by SHN Engineers & Geologists (SHN), for the Redwood Marine 
Terminal II, in Samoa, Humboldt County, California.  This SSP is designed to provide health and safety 
guidelines for the protection of SHN employees that are involved with hazardous materials operations at the 
project site.  The primary goal of this SSP is to establish general site safety requirements in order to limit 
personal exposure to potentially hazardous materials.   
 
the project site under analysis in this cleanup proposal consists of two areas of interest (AOIs); AOI 1 
contains two debris piles, and AOI 2 contains one debris pile. Collectively, the area containing the three 
debris piles totals approximately 9,250 square feet.  These piles have been found to contain heavy metals 
and boiler smelt, which is primarily sodium sulfide and sodium carbonate. 
  
The preferred cleanup alternative involves the removal of hazardous waste from the three debris piles 
within the boundaries of the site, and retention of non-hazardous waste on site for future industrial fill uses. 
All hazardous waste would be removed by a qualified contractor, and transported and disposed of at a 
permitted Class I waste facility. All non-hazardous solid waste would undergo additional testing with x-ray 
spectroscopy at the cubic yard level of discretion to support an evaluation of its reuse on the subject 
property for industrial fill material, following site analysis and development of industrial controls and under 
a waste discharge permit from the North Coast Regional Water Quality Control Board (RWQCB).  Prior to the 
use of the retained non-hazardous material for industrial fill, the material would be covered with durable  
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sheeting and fenced off to prevent access.  The non-hazardous waste would need to be stored properly on 
the site, which may entail the application of best management practices to prevent release of pollutants into 
stormwater runoff and associated water quality impacts. 
 
There is a potential for encountering soils below the debris piles with elevated concentrations of petroleum 
hydrocarbons, metals (cadmium, chromium, nickel, lead, and zinc), volatile organic compounds, and semi-
volatile organic compounds.  It is pertinent that all site personnel and visitors read and understand the SSP 
prior to entering the operational areas. 
 
General United States Occupational Safety and Health Administration (OSHA) requirements pertaining to the 
operation of equipment, including loaders and excavators, will be followed at the project site at all times.  
This SSP provides limited specific safety guidelines for general construction activities or heavy equipment 
operations.   
 

2.0 Subcontractors 
All subcontractors will operate under their own OSHA-required injury and illness prevention program (IIPP).  
SHN subcontractors must meet the requirements of the SHN SSP and may also become responsible for 
preparing an SSP as applicable to their specialized scope of work.  Their SSP must be relative to their scope 
of work and provide for the means and methods ensuring the health and safety of the subcontractor’s 
employees and property.  SHN does not assume the responsibility for the safe work practices of a 
subcontractor’s employees.  Further, SHN is not responsible for hazardous substances brought onto the 
project site by a contractor or subcontractor. 
 
Site workers will typically report to the SHN project manager listed in the SSP and shall also follow the 
direction of the SSP identified Site Safety Supervisor (SSS), or other SHN field personnel if the SSS is not 
present on site.  If SHN staff members are not present on site, and unsafe or hazardous conditions are 
discovered, the site workers (Subcontractor) are to notify the SHN project manager and/or other listed 
key personnel by phone, immediately.    
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3.0 Hazard Analysis 
 Serious   Impoundment   Active 

X Moderate   Landfill  X Inactive 

 Low   Open,    Unknown 

 None  X Other Former pulp mill 

        
 Gas  X Toxic  X Dust 

 Groundwater   Corrosive   Liquid 

 Sludge   Ignitable   Fumes 

X Solid, sediment   Volatile   Vapors 

 Unknown   Radioactive  X Contact 

 Other   Reactive  X Respiratory 

   X Unknown, (pending investigation)  X Particulates 

    Other    IDLH1 

 

4.0 Background 
The subject facility is located at 1 TCF Drive, Samoa, Humboldt County, California. Initial site development 
occurred in 1964 when a bleached Kraft pulp mill was constructed by Georgia Pacific.  The pulp mill was in 
operation between 1965 and 1994, at which time it was converted to a chlorine-free process.  Multiple 
owners including LP and Evergreen Pulp operated the mill from 1994 to 2008 (SHN, 2014).  Freshwater 
Tissue Company (FTC) purchased the site in 2009 and planned on reopening the mill; however, the plans 
were abandoned, and site decommissioning, including demolishing structures and liquidating assets, was 
initiated.  Buildings and land uses of the site included offices, pulp warehouses, a machine building, a sand 
blasting shop, petroleum products distribution and storage, a hazardous waste storage area, diesel 
aboveground storage tanks, a chemical storage tank farm, a water treatment plant, a “black liquor” 
processing area, a bleach plant, process chemical recovery boilers, and an electrical generation station.  In 
August 2013, FTC transferred ownership of the site to Humboldt Bay Harbor Recreation and Conservation 
District.  As of November 2017, remediation and cleanup of the hazardous waste storage area, and 
demolition of a majority of the aboveground storage tanks, the bleach plant, and two of the recovery boiler 
facilities, had occurred. 
 
A draft analysis of Brownfields cleanup alternatives was prepared in January 2014 describing debris pile 
characterization efforts, and presenting three alternatives for pile removal (LACO, 2014). Alternative #3 was 
identified as the recommended cleanup alternative; it includes characterizing and segregating the debris pile 
materials based on hazard level and contamination type, with disposal of materials at an appropriately 
classified landfill for those materials not cleared for onsite reuse.   
 

                                                           
IDLH:  immediately dangerous to life and health 
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Currently, the site houses several service and light industrial businesses, including: a mariculture operation, 
an electrician, a package delivery company, a salt manufacturer, and a wholesale butane distributor. Active 
remediation of soil and groundwater impacts related to historical site operations is being performed by 
Louisiana Pacific under the purview of the RWQCB. 
 

5.0  Hazard Assessment: Contaminant of Concern  
The project site consists of two areas of interest (AOIs); AOI 1 contains two debris piles and AOI 2 contains 
one debris pile.  Historical laboratory data provides evidence of potential for encountering sediment with 
elevated concentrations of petroleum hydrocarbons, metals (cadmium, chromium, nickel, lead, and zinc); 
additional potential contaminants of concern include volatile organic compounds, and semi-volatile organic 
compounds.  
 
Based on concentration data, exposure routes, and permissible exposure limits, the primary contaminant of 
concern is lead in soil/contaminated materials in AOI 2. Other contaminants of concern are VOCs. 
 

6.0 Activity Description and Compliance Achievement 
Work activities with potential for lead and VOC exposure to employees includes: 

 Sorting debris piles 

 Handling/separating hazardous materials from non-hazardous materials inside AOIs. 
 
Exposure potential for lead is greater when performing these activities on AOI 2 than when performing 
these activities on AOI 1. 
 

7.0 Dust Exposure Calculations 
Using data from the debris pile characterizations (LACO, 2014), SHN modeled the air concentration of total 
dust at which the California-OSHA (Cal-OSHA) permissible exposure limit (PEL) for the contaminants of 
concern may be exceeded (Marlowe, 1999).   
 

ELmix = 
106 mg/kg 

[∑(concn/ELn)](Safety Factor) 
  

Where:  
ELmix: air concentration of total dust at which the contaminants of concern (cadmium, 

chromium, lead, nickel, and zinc) would be at its established exposure limit 
EL:   PEL exposure limit, in mg/m3 (milligrams per cubic meter) 
106:  conversion factor 
Conc:  soil concentration of the contaminant of concern, in mg/kg (milligrams per kilogram) 
Safety Factor:  4 
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A safety factor of 4 was chosen based on SHN’s judgment of how the following items apply: 

 The concentration of the contaminant in the airborne dust is the same as the concentration in the 

soil. 

 The soil concentration data depicts a representative or worst case. 

 The laboratory analysis and soil sample collection was properly performed. 

 
The ELmix are reported in Tables 1 and 2 using the average soil concentrations of the contaminants of 
concern. 

Table 1. Exposure Limit Modeling, Area of Interest 1 

Area 

Average1 

Soil Concentration  

(mg/kg)2 

Maximum 

ELmix
3 

(mg/m3)4 

Cadmium 4.9 

25 
Chromium 332 

Lead 64 

Nickel 310 

Zinc 790 

Cal-OSHA PELs5 for Contaminants of Concern  
Cadmium:  0.005 mg/m3 

Chromium: 0.05 mg/m3 
Lead: 0.05 mg/m3 
Nickel: 0.5 mg/m3 
Zinc: 5.0 mg/m3 
Dust (total):  10 mg/m3 
1. Average:  an average of the soil sample results expressed as a concentration of the hazardous material as 

reported in LACO, 2014. 
2. mg/kg:  milligram per kilogram 
3. ELmix:  the air concentration of total dust at which the contaminant of concern would be at its established 

exposure limit. 
4. mg/m

3
:  milligram per cubic meter 

5. Cal-OSHA PEL: California permissible exposure limit (PEL) given by the California Occupational Safety and Health 
Administration 
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Table 2 Exposure Limit Modeling, Area of Interest 2 

Area 

Average1 

Soil Concentration  

(mg/kg)2 

Maximum 

ELmix
3 

(mg/m3)4 

Cadmium 2 

1.25 
Chromium 95 

Lead 9925 

Nickel 73 

Zinc 663 

Cal-OSHA PELs5 for Contaminants of Concern  
Cadmium:  0.005 mg/m3 

Chromium: 0.05 mg/m3 
Lead: 0.05 mg/m3 
Nickel: 0.5 mg/m3 
Zinc: 5.0 mg/m3 
Dust (total):  10 mg/m3 
1. Average:  an average of the soil sample results expressed as a concentration of the hazardous material as 

reported in LACO, 2014. 
2. mg/kg:  milligram per kilogram 
3. ELmix:  the air concentration of total dust at which the contaminant of concern would be at its established 

exposure limit. 
4. mg/m

3
:  milligram per cubic meter 

5. Cal-OSHA PEL: California permissible exposure limit (PEL) given by the California Occupational Safety and Health 
Administration 

 

7.1 Area of Interest 1: 
The model output shows that given a safety factor of 4 and the highest (maximum) given concentrations of 
the contaminants of concern, it is not possible for the concentration of these contaminants to reach their 
PEL if the Cal-OSHA PEL for total dust (10 mg/m3) is maintained. At 25 mg/m3 of dust, over an 8-hour period 
and given a worst-case scenario, the PEL for the highest risk contaminant (in this case, chromium) may be 
reached.   
 

7.2 Area of Interest 2: 
The model output shows that given a safety factor of 4 and the highest (maximum) given concentrations of 
the contaminants of concern, it is possible for the concentration of these contaminants to reach their PEL at 
a total dust level of 1.2 mg/m3.  At 1.25 mg/m3 of dust, over an 8-hour period and given a worst-case 
scenario, the PEL for the highest risk contaminant (in this case, lead) may be reached. 
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Given this, the following  project action levels have been set: 

Area of Interest 1: 5 mg/m3, or one half of the Cal-OSHA PEL for total dust. 

Area of Interest 2: 1.25 mg/m3, or one quarter of the Cal-OSHA PEL for total dust until a personal 
exposure assessment has been performed to assess worker exposure to lead. If the 
personal exposure assessment yields lead exposure within allowable limits, a project 
action level of 5 mg/m3 may commence. 

 
Based on the output of the model, dust at AOI 1 is not expected to have lead in concentrations harmful to 
workers.  Dust at AOI 2 is possible, therefore a personal exposure assessment for lead is required. 
 
SHN recommends dust suppression control techniques be followed to maintain compliance with the Cal-
OSHA PEL for total dust.  As a rule of thumb, total airborne dusts are often visible at concentrations of 2 
mg/m3; thus, visible dusts should be suppressed.  Air monitoring, as described in Section 8, below, will be 
conducted to ensure that concentrations of dust do not exceed the project action level for total dust. 
 
Note:  Soil sample results taken from AOI 2 included one sample with an anomalous lead level result (33,000 
mg/kg) that has skewed the modeling results.  This sample may have contained a material (such as, a lead 
paint chip) that resulted in high soil sample results, but would be unlikely to aerosolize and cause worker 
exposure.  
 

8.0 Dust Suppression and Air Monitoring for Dust 

8.1 Area of Interest 1: 
Although the existing concentration of the contaminants of concern in project soils may pose a hazard to 
employees if proper hygiene practices are not followed, the inhalation potential is low, given that dust 
suppression is adequate.  As such, either a qualitative or a quantitative approach to air monitoring may be 
selected:   

Air Monitoring Qualitative Approach:  Control dust to maintain no airborne dust emissions 
(concentration approximately 2 mg/m3), as monitored visually 
continuously by site personnel.  

Air Monitoring Quantitative Approach: Control dust to maintain concentrations less than the project 
action level for total dust (5 mg/m3), as measured with a real-
time instrument. 

 
With either approach, soil dust control is a project requirement.  If, during the course of handling debris pile 
materials, visible dust is emitted, work shall cease and effective dust suppression techniques shall be 
immediately implemented.  It is important to note that dust disturbed by vibrations from power tools, 
discharged air from pneumatic equipment, or during cleanup and handling waste may contain lead. 
 
Quantitative air monitoring may be conducted in real-time for airborne dust concentrations using an aerosol 
monitor, such as a DUSTTRAK™ Aerosol Monitor Model 8520, or equivalent to assess the concentration of  
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suspended particulate matter in the air.  If used, the monitor shall be calibrated according to the 
manufacturer’s specifications.  At no point during the course of the project should suspended particulate 
matter in the air exceed 5 mg/m3.   
 
If the airborne concentration of dust is visible (qualitative air monitoring method) or exceeds a project 
action level of 5 mg/m3 (quantitative air monitoring method) the project personnel with appropriate 
responsibility and authority shall stop work until dust concentrations are reduced beneath the project 
action level.  Real time measurements or visual observations for suspended particulate matter shall be 
recorded on the data form in Appendix 1. 
 

8.2 Area of Interest 2: 
A personal exposure assessment for worker exposure to lead shall be conducted to determine employee 
exposure to lead during a worst case exposure representative of enough operations to determine the range 
of exposure.  Data from the exposure assessment will be used to adjust the project action level and 
determine if a respiratory hazard exists above a level that would trigger the need for respirator use.   
 
Until such time that a personal exposure assessment is conducted, at no point during the course of the 
project should suspended particulate matter in the air exceed 1.25 mg/m3.  Real time measurements or 
visual observations for suspended particulate matter shall be recorded on the data form in Appendix 1.   
 

9.0 Monitoring for Volatile Organic Compounds 
Real time measurements will be taken in the breathing zones of the personnel in the work area.  A 
photoionization detector (PID) shall be used on a daily or periodic basis to monitor site air and soil for 
potential exposure to volatile organic compounds.   
 
An action level of 100 parts per million (ppm) has been chosen for this site.  If the PID reads 100 ppm of 
total organic vapors, work shall cease and the area shall be secured.  The SSS must notify the SHN project 
manager and the SHN industrial hygienist.    
 

10.0  Personal Protective Equipment 
Level of Protection: A   B   C X  D X  

 
Level C, Modified 

 Full-face or half-face air purifying respirator (APR) equipped with National Institute For Occupational 
Safety And Health (NIOSH)-approved combination organic vapor and dust/mist filter cartridges 
(based on contaminant of concern) 

 Chemically-resistant gloves (nitrile) 

 Steel toe boots 

 Safety vest, for traffic and heavy equipment safety 

 Tyvek® suits, with built in shoe covers to protect from potentially contaminated soils 
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 Safety glasses 

 Hard hat 
 

Level D work includes any work performed at this site.   If the action levels are reached, upgrade to a full 
or half-face APR with organic vapor and dust/mist filter cartridges. 
 
Level D, Modified 

 Steel toe boots 

 Chemically-resistant gloves (nitrile) 

 Safety glasses 

 Hard hat 

 Safety vest, for traffic and heavy equipment safety 

 Tyvek® suits, as needed to protect from potentially contaminated soils 
 
Respirators may be removed in areas where it is determined to be safe by the SSS, or acting SHN 
representative.  
 
Respirators will be used, if warranted by site conditions, in order to minimize inhalational exposure to 
volatile and/or ambient air organic chemicals or other contaminants within dust.  A full-face respirator also 
provides a higher level of protection than a half-face respirator.  Organic vapor/dust and mist cartridges will 
be used, and new cartridges will be installed daily at a minimum, or as exposure and hours of usage warrant.  
To prevent exposure to particulates (dust, mists, or fumes), and to extend the usability of the organic vapor 
cartridges, dust and mist filters will be used, if warranted by site conditions.  All respirators, cartridges, and 
filters will be NIOSH-approved. 
 
Boots, gloves, and protective clothing will be used to prevent direct contact with potential contaminants in 
the piles and ambient air, and to provide a simple method of personal decontamination after fieldwork has 
been completed.   
 
All employees of SHN and the project subcontractors will meet the minimum level of personal protective 
equipment (PPE) specific to the job task when entering or working in an area of known contamination.  If the 
level of contamination is unknown, the maximum level of PPE will be donned prior to entering the suspected 
contamination zone.  Once appropriate site monitoring has been conducted to determine the level of 
contamination present, the level of PPE may be reduced, as appropriate.  If known or suspected conditions 
require an increase in the level of PPE in the contamination zones or newly-designated contamination zones, 
all field activities will immediately cease until the appropriate changes in PPE are made. 
 

11.0 Occupational Exposure to Lead, Area of Interest 2 
Lead enters the body primarily by oral and inhalation routes.  Lead is a systemic poison with acute and 
chronic health effects.  Acute and chronic exposures to airborne lead fumes or dust can cause central and 
peripheral nervous system damage, and gastrointestinal tract symptoms, including  diarrhea, constipation,  
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and lead colic.  Furthermore, lead can cause interference with hemoglobin synthesis and blood anemia, 
male and female reproductive system abnormalities, birth defects, kidney and liver damage, and 
replacement of calcium in bones leading to osteoporosis.  
 

11.1 Employee Training 
It is the responsibility of all contractors and subcontractors to be current in the training required by Cal-
OSHA’s Hazard Communication Standard (Title 8 California Code of Regulations [CCR] 5194).  As with many 
other hazards associated with construction, the contractors are required to provide health and safety hazard 
training for the work being performed.  Providing employees with this SSP will assist to meet the 
requirements for hazard communication for lead-related work.  Training topics to be covered should 
include: 

 Lead Health Hazards 

 Applicable Hazard Reduction Controls 

 Contents of this SSP 

 Required Personal Hygiene Practices 

 Safe Use of Hazardous Materials or Products 

 Safe Use of Personal Protective Equipment including Respiratory Protection 
 
Given the nature of the work and the work practices that will be implemented according to this SSP, 
airborne lead concentrations are not expected to exceed the Cal-OSHA PEL (0.05 mg/m3) or Cal-OSHA action 
level (AL) (0.03 mg/m3) as 8-hour time-weighted average exposures (TWA). 
 

11.2 Housekeeping and Hygiene Facilities 
Work practices, as described in this SSP, will be used for worker protection.  Exposure routes for lead are 
through inhalation and ingestion.  Table 3 provides lead exposure routes and symptoms.   

Table 3. Lead Exposure Routes and Symptoms, Area of Interest 2 

Substance Exposure Range of Symptoms 

Lead  
(as Pb) 

Inhalation and 
Ingestion 

Acute Exposure: colic, muscle aches, weakness, memory disorders, 
permanent kidney or brain damage, seizures from extremely high 
exposures 

Chronic Exposure: anemia causing skin pallor, dark gray-blue line along 
gumline, visual-motor and intellectual impairment, lead colic, wrist drop, 
triad of gout, hypertension, and chronic progressive renal failure, clinical 
depression, probable teratogen 
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In accordance with Title 8 CCR, 1532.1 (h) and application of that regulation to this project, housekeeping 
practices shall include the following: 

 Maintain surfaces free of accumulations of dust or material containing lead.   

o Such surfaces include the inside and outside of vehicles, tools, and personal protective 
equipment.   

o Surfaces may be cleaned by washing, wet wiping, vacuuming, or other methods that minimize 
the likelihood of lead becoming airborne.   

 Vacuums shall be equipped with high efficiency particulate absorbing (HEPA) filters and used in a 
manner that minimizes reentry of lead onto the work surfaces or onto personal work clothing or 
surfaces.   

 Any wastes shall be immediately contained.   

 Compressed air shall not be used to remove dust from any surface. 

 Decontamination hand wash facilities will be set up on site.   

 Hand to mouth contact (ingestion exposure) will be prevented by prohibiting smoking, eating, and 
drinking on site. 

 Employees must wash their hands and faces prior to eating, drinking, using tobacco products, or 
applying cosmetics.  

 Lead hazard signage will be posted at the work area entry that reads as follows:  

 Change areas shall be available on site. 

 Dispose of lead-contaminated wash water in accordance with applicable local, state, or federal 
regulations.    

 Employees shall remove all PPE prior to leaving the workplace. 

 

11.3 Blood Lead Levels and Medical Surveillance 
Blood lead levels of workers exposed to lead in construction activities is regulated under the Cal-OSHA Lead 
in Construction Standard (Title 8 CCR 1532.1 [j]).  Biological monitoring as indicated for workers in the 
following situations: 

 Initial blood lead levels (BLL) and zinc protoporphyrin (ZPP) are required for all new employees 
working with unknown airborne lead levels or exposed above the AL for at least one day. 

 
WARNING 

LEAD WORK AREA 
POISON 

NO SMOKING OR EATING 
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 Employees exposed at or above the AL for more than 30 days in any 12 consecutive months must 
participate in a medical surveillance program including BLL and ZPP testing at least every two 
months for the first six months and every six months thereafter. 

 Any employee with BLL at or above 40-micrograms of lead per deciliter (µg/dL) of blood shall have 
BLL and ZPP testing every two months until two consecutive samples show BLL less than 40 µg/dL. 

 Any employee with BLL above 50 µg/dL shall receive follow-up BLL testing within two weeks after 
the first test. 

 The employer shall remove employees from work having exposure at or above the AL when the BLL 
and a follow-up BLL test are at or above 50 µg/dL.  Employees who have been removed due to an 
elevated BLL can return to the job after having two consecutive BLL tests at or below 40 µg/dL. 

 The employer shall notify all employees in writing of their BLL and ZPP test results within five 
working days after receipt of the results. 

 
In addition to blood lead tests, all employees who may work with lead will receive an annual physical 
examination and be included in the contractor’s medical monitoring program.  The examination will be 
completed before the employee is exposed to lead-containing residues or soils.   

 Workers will receive a baseline medical examination by a licensed occupational physician including: 

o medical and occupational health history, 

o BLL and ZPP testing before and after the project, 

o pulmonary function testing, 

o determination by the physician if the employee is medically qualified to wear a negative 

pressure respirator, and 

o basic physical examination. 

 The examining physician should be provided with the following information: 

o Title 8 CCR §5144—Respiratory Protection, 

o Title 8 CCR §1532.1—Lead in Construction Standard, and this SSP. 

 

12.0 Physical Hazards 
The physical hazards that are associated with the project site include field activities, excess noise, proximity 
to the operation of heavy equipment, and the use of heavy equipment.  Personnel should exercise caution 
and use proper lifting techniques, material handling techniques, and pay attention to tight quarters.  During 
heavy equipment operations, proper care should be exercised in the physical placement and location of site 
personnel.  All clothing articles that are worn by site personnel should be reasonably close fitting and have 
no loose or hanging items attached.   
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Potential hazards exist from falling objects, uneven working surface, stored energy, as well as from hearing 
impairment and communication difficulties that are associated with the operation of heavy equipment.  An 
effective method of communication should be established prior to commencement of field activities.   
 
If any SHN subcontractor does not know how to control these hazards, contact the SHN representative PRIOR TO 
INITIATING WORK AT THE SITE. 
 

13.0 Heavy Equipment Safety 
SHN will minimize hazards associated with heavy equipment operation by working with heavy equipment 
operators to implement the following work practices. 

 Safety vests will be worn by all personnel. 

 All site visitors will be advised of site hazards associated with heavy equipment operations. 

 Site workers will stay out of the reach of heavy equipment operations.  

 Employees shall not place any part of their bodies outside the running lines of equipment/trucks or 
other parts of the equipment where shear or crushing hazards exist. 

 Site workers will communicate with equipment operators to let them know the locations of any 
potential hazards and personnel. 

 Equipment shall not be operated in areas that expose the operator to the hazard of collision with 
overhead obstructions. 

 Drivers/operators shall inspect the equipment at the start of each shift to ensure its safe operation 
and functioning systems. 

 No equipment shall be operated with a leak in its fuel system. 

 Only drivers authorized by the employer and trained in the safe operations of heavy equipment or 
trucks shall be permitted to operate such equipment. 

 Drivers shall look in the direction of travel and shall not move a vehicle until certain that all persons 
are in the clear. 

 Equipment/vehicles shall not be driven up to anyone standing in front of a fixed object of such size 
that the person could be caught between the equipment/vehicle and the object. 

 

14.0 Housekeeping, Area of Interest 1 and 2 
The site shall be kept clean.  SHN and the subcontractor(s) shall make coordinated efforts to keep the site 
clean of debris and used equipment that may create a safety hazard.  The following procedures shall apply: 

 Ample lighting shall be provided if working in low light. 
 All work areas will be kept free of tripping hazards to the degree possible. 
 Means of access and egress will be kept clear. 
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15.0 Electrical Safety 
SHN shall communicate with contractors that electrical wiring or extension cords shall be placed in non-
traffic and/or non-heavy equipment operating areas.  If wiring must be routed through such areas, it shall be 
installed with a clearance of not less than 16 feet to allow the safe passage of vehicles and heavy 
equipment.  Wiring shall not be placed in decontamination areas or other areas where water may pose the 
risk of electric conductivity on wetted ground or other shock hazards.  
 

16.0 Fire Response Equipment 
Fire extinguishing equipment meeting the requirements of 29 Code of Federal Regulations (CFR) 1910 
Subpart L will be on hand and ready to use to control incipient fires.  All SHN vehicles used on a project site 
will be equipped with a portable fire extinguisher.   
 
Portable fire extinguishers will meet the requirements of 29 CFR 1910.157 with particular attention paid to 
ensure that it is: 

 appropriate to the potential fire hazard at the site; 

 operable and fully charged; 

 regularly inspected, maintained, and tested; and 

 visible, identifiable, and accessible (within 50 feet of an employee, and unobstructed at  
the work site). 

 
In making a selection from available incipient fire control resources, the classification of the potential fire 
hazard will direct the appropriate choice.  Portable fire extinguishers may be appropriate for a single class of 
fires or a combination of classes of fires. 
 

17.0 Heat Stress Illness 
Heat stress can be a potential hazard when field activities are conducted during periods of warm weather.  
In addition, heat stress can be accentuated when chemical protective clothing and equipment are worn by 
site personnel.  If not prevented, heat stress can result in illness.   
 

17.1 General Prevention of Heat Stress Illnesses 

 Rest in shaded areas  
 Stay hydrated  
 Avoid vigorous physical activities in hot and humid weather  
 At work, if you must perform physical activities in hot weather:  

○ Drink plenty of fluids. 
○ Avoid alcohol, coffee, and tea which may lead to dehydration. 
○ Take frequent mini-breaks to hydrate yourself. 
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17.2 Provision of Water  
Employees are encouraged to drink water frequently. Water shall be “fresh, pure, suitably cool, and 
provided to employees free of charge.” The water shall be located as close as practicable to the areas where 
employees are working and be readily available.  

 Site Safety Supervisors are responsible to ensure employees have an adequate supply of drinking 
water. 

 Site Safety Supervisors shall encourage the frequent consumption of small quantities of water, up to 
4 cups per hour, when the work environment is hot and employees are likely to be sweating more 
than usual in the performance of their duties.  

 Drinking water will be provided in sufficient quantities to provide one quart per employee per hour 
for the entire shift (at least 2 gallons per employee for an 8-hour shift).  

 If there are effective procedures for replenishing the water supply during the shift, a minimum of 2 
quarts of water per employee may be provided at the beginning of the shift.  
 

17.3 Shade and Rest  
A shaded area will be provided when the temperature exceeds 80 degrees Fahrenheit. The amount of shade 
present shall be at least enough to accommodate the number of employees on recovery or rest periods, so 
that they can sit in a normal posture fully in the shade without having to be in physical contact with each 
other. The shade shall be located as close as practicable to the areas where employees are working. Subject 
to the same specifications, the amount of shade present during meal periods shall be at least enough to 
accommodate the number of employees on the meal period who remain on site. The shaded area shall be 
open to the air or ventilated and cooled and access shall be permitted at all times.  Canopies, umbrellas, or 
other temporary structures may be used to provide shade, provided they block direct sunlight.  

 
Site Safety Supervisors are responsible for the following tasks:  

 Ensuring that employees have access to shaded or air conditioned areas (such as a break room) to 
prevent or recover from heat illness symptoms or to take rest breaks 

 Emphasizing the importance of taking recovery or rest periods  
 
In the event an employee feels discomfort from the heat, accommodating a preventative cool-down rest to 
allow the employee to cool down and prevent the onset of heat illness.  
 
An individual employee who takes a preventative cool-down rest shall:  

 be monitored and asked if he or she is experiencing symptoms of heat illness; 

 be encouraged to remain in the shade; and 

 not be ordered back to work until any signs or symptoms of heat illness have abated, but in no event 
less than 5 minutes in addition to the time needed to access the shade.  
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17.4 High-Heat Procedures 
High heat procedures (when temperatures exceed 95 degrees Fahrenheit) are not expected to be required 
at this project site. 
 

17.5 Responding to Heat Illness Emergencies Employee Procedures  
Any employee who recognizes the symptoms or signs of heat illness in themselves or in co- workers should 
immediately report this condition to the Site Safety Supervisor.  When you recognize signs of heat illness in 
yourself or in a co-worker:  

 Move them to a shaded area for a recovery period of at least 5 minutes  

 If the condition appears to be severe or the employee does not recover, then emergency medical 
care is needed.  

 Immediately report to your supervisor any symptoms or signs of your heat illness you may be 
experiencing or observing in a co-worker.  

 Call 911 if supervisor is not readily available. 
 

17.5.1 Site Safety Supervisor Procedures  
Site Safety Supervisors shall: 

 Carry cell phones, radios, or other means of communication ensuring emergency services can be 
called and verifying the radios or other means of communication are functional prior to each shift.  

 Know the exact work locations and have clearly written and precise directions to the work site for 
emergency responders.  

 Conduct pre-shift meetings before the commencement of work to review the high heat procedures, 
encourage employees to drink plenty of water, and remind employees of their right to take a cool-
down rest when necessary.  

 

17.5.2 Emergency Contact Procedures  

 Call 911. 

 Be ready to provide emergency response personnel with directions to work location.  

 When working at remote locations, you must be able to provide concise directions to emergency 
response personnel.  

 
Further emergency response guidance for supervisors is provided in Section 9. 
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17.6 Response to Heat Stroke Symptoms 

 Victims of heat stroke must receive immediate treatment to avoid permanent organ damage.  

 Always notify emergency services (911) immediately. If their arrival is delayed, they can give you 
further instructions for treatment of the victim.  

 If possible, get the victim to a shady area to rest. 

 Remove heavy or change to lightweight clothing. 

 Cool the victim; effective cooling measures include:  

o Administering cool, non-alcoholic beverages 

o Applying cool or tepid water to the skin (for example you may spray the victim with cool water 
from a garden hose) 

o Providing a cool shower or sponge bath 

o Moving victim to an air-conditioned environment or fanning the victim to promote evaporation 

○ Placing ice packs under armpits and groin  

o Monitoring body temperature with a thermometer and continuing cooling efforts until the body 
temperature drops to 101-102 degrees 
  

18.0 Site Control 
To the extent feasible, personnel, equipment, and the decontamination station shall be located upwind of 
any suspected or known sources of contamination.  During field activities, the project site will be divided 
into three basic areas: a contamination zone, a contamination reduction zone, and an uncontaminated zone.  
The uncontaminated zone will include all area(s) of the project site that can be documented as not 
containing any detectable levels of contamination by the selected methods of site monitoring that are 
presented in this SSP.  At the project site, the contamination reduction zone and uncontaminated zone may 
be the same location, but must first be determined based on the site monitoring program. 
 
No staff shall be allowed in an area that is designated as a contamination zone, or a contamination 
reduction zone (that is not also an uncontaminated zone), unless authorized by the SSS or acting SHN 
representative.  Workers entering areas other than uncontaminated zones must comply with the PPE 
provisions of this plan, and satisfy all the requirements as specified in 29 CFR 1910.120.  The SSS or acting 
SHN representative may, and will cease activities if the site control portions of this SSP are not properly 
followed. 
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19.0 Decontamination Procedures 

19.1  Decontamination Areas 
The decontamination areas of the project site will be established prior to the commencement of any 
operations in the contamination reduction zone(s) or uncontaminated zone(s).  Decontamination areas may 
be reestablished by the SSS or SHN representative, in response to changes that occur in environmental 
conditions, or as site activities warrant. 
 

19.2  Equipment Decontamination 
All equipment will be appropriately decontaminated between each sampling event, and before it is 
transported away from the project site.  All non-disposable PPE will also be appropriately decontaminated 
before it is removed from the site.  Water generated from decontamination of equipment will be 
temporarily stored in containers and, subsequent to sample collection and analyses, properly disposed.  
Decontamination of personnel will be accomplished by removing any contaminated clothing and gear, 
washing all exposed skin with a solution of deionized water and Liquinox®, and rinsing with deionized water.  
All rinse water will be temporarily stored in containers, and disposed of properly. 
 

19.3  Emergency Decontamination 
The decision whether or not to decontaminate a worker is based on the contaminant type and severity of 
the resulting injury or illness.  For some emergency victims, immediate decontamination may be an essential 
part of life-saving first aid.  For others, decontamination may aggravate the injury or delay life-saving 
treatment.  If decontamination does not interfere with essential treatment, it shall be performed. 

 If decontamination can be performed:  

 All protective clothing and equipment will be removed, cut off, or rinsed. 

 If decontamination cannot be performed: 

The worker will be wrapped in blankets, plastic, or rubber in order to reduce the potential of 
contaminating other site personnel.  The appropriate emergency medical personnel will be alerted 
to any potential contamination that is present, and instructed about specific decontamination 
procedures, if necessary.  Site personnel that have specific knowledge of the incident will be sent 
along with emergency medical staff to an appropriate care facility. 

If immediate medical treatment is required to save a life, decontamination procedures should be 
delayed until the worker is stabilized.  If decontamination can be performed without interfering with 
essential life-saving techniques or first aid, or if a worker has been contaminated with an extremely 
toxic or corrosive material that could cause severe injury or loss of life, decontamination must be 
performed immediately. 

If an emergency attributable to a heat-related illness develops, protective clothing should be 
removed from the worker as soon as possible, in order to reduce heat stress. 
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20.0 General Safety Requirements 
The following general safety procedures shall be followed by all persons entering and/or working in the 
immediate area of project activities: 

1. No SHN or subcontractor personnel will be allowed on site without the prior knowledge and consent 
of the SSS. 

2. There will be no field activities conducted without sufficient backup personnel.  At a minimum, two 
persons who currently satisfy the health and safety requirements as specified in 29 CFR 1910.120 (e) 
must be present at the site while field activities are in progress. 

3. All personnel involved with the project shall bring to the attention of the SSS or SHN project 
representative, any unsafe condition or practice associated with site activities.  

4. Site personnel must avoid unnecessary contamination, such as, walking through known or suspected 
"hot" zones or contaminated puddles, kneeling or sitting on the ground, and/or leaning against 
potentially contaminated equipment. 

5. Respiratory devices may not be worn by staff with beards, or under any other conditions that may 
prevent a proper seal or fit.  

6. Respiratory devices may not be worn with contact lenses. 

7. No entry of any excavation or test pit that is greater than 5 feet in depth will be allowed without the 
proper installation of trench shoring, or other approved means of excavation security designed and 
installed in conformance with current California Occupational Health and Safety Administration (Cal-
OSHA)/OSHA regulations. 

8. Smoking will only be allowed in designated areas of the project site. 

9. Hard hats will be worn within 10 feet of any heavy equipment that is operating. 

10. Proper hearing protection will be worn at all times at the project site, in conformance with current 
Cal-OSHA/OSHA regulations. 

11. Proper eye protection will be worn at the project site, in order to protect the eyes from liquid 
splashes, flying debris, or other potential hazards. 
 

21.0 Emergency Response Plan 
The SSS or SHN representative shall be immediately notified of any injury or accident that occurs at the 
project site.  Listed below are emergency telephone numbers and the locations of nearby medical care 
facilities in the event that a job site injury requires off-site medical aid.  Written directions to Saint Joseph’s 
Hospital are provided in Table 4 (on the next page).  Figure 1 shows the location of the hospital.   
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Table 4. 

 
 

Saint Joseph’s Hospital Driving Directions 
Redwood Marine Terminal II 
Samoa, California 

Mileage (mi.) Directions Distance (mi.) 

0 TCF Drive to Vance Avenue 0.1 

0.3 Vance Avenue to right on New Navy Base Road 0.1 

0.8 New Navy Base Road to right on CA-255 1.6 

1.0 CA-255 to Myrtle Avenue 2.1 

6.3 Myrtle Avenue to right on Harrison Avenue 1.0 

7.3 Harrison Avenue to right on Saint Joseph Lane 0.5 

 

 

 
Figure 1: Map of Driving Directions to Saint Joseph’s Hospital. 
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21.1 Emergency Contacts 
In the event of an emergency, the following agencies and persons shall be appropriately notified 
immediately following the necessary emergency response contacts: 

Medical Facility Ph# 

Emergency Medical Facilities: 911 or 707-445-8121 

Saint Joseph Hospital:  2700 Dolbeer Street, Eureka CA  

Ambulance 911 

Fire Department 911 

Police Dept 911 

Poison Control Hotline 800-523-2222 

 

21.2 Government Contacts 
In the event of an unauthorized release of potentially hazardous materials, the following agencies will be 
notified: 

Contact Phone # 

North Coast Regional Water Quality Control Board  707-576-2220 

State Office of Emergency Services 800-852-7550 

Humboldt County Division of Environmental Health 707-445-6215 

 

22.0 Implementation Schedule 
Before fieldwork begins, the following activities must be completed: 

 Site personnel must read and acknowledge this SSP by signing the “Daily Record, Site Safety Meeting 
Attendance” form presented in Appendix 2. 

o The Site Safety Supervisor is responsible for ensuring that all site personnel, including 
subcontractors, read and acknowledge this SSP. 

 Workers must be trained on the hazards of lead and the potential for exposure prior to beginning 
work (Hazard Communication/Lead Awareness Training). 

 Under the supervision of a licensed physician, workers must be medically qualified to work at the 
site.  Initial blood sampling and analysis for BLL and ZPP are required.  

 Hand washing facilities must be in place at the work site and ready to use prior to fieldwork. 
 
During lead-related work, the following activities are required: 

 Dust suppression techniques such that no visible dust is emitted. 

 Area of Interest 1: Air monitoring (qualitative or quantitative approach) shall be conducted to 
ensure that airborne dust concentrations do not exceed the project action level: 

o Quantitative approach:  5 mg/m3 

o Qualitative approach: visible airborne dust emissions (approximately 2mg/m3) 
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 Area of Interest 2:  Air monitoring shall be conducted to ensure that airborne dust concentrations do 
not exceed the project action level: 

o Quantitative approach:  1.25 mg/m3 

o A personal exposure assessment must be performed to assess worker exposure to lead. If the 
personal exposure assessment yields lead exposure within allowable limits, a project action level 
of 5 mg/m3 may commence. 

 The SSS will ensure that housekeeping practices and debris waste handling instructions are followed. 

 The SSS will ensure that dust suppression techniques are used when handling earth materials 
containing lead and during removal and reconstruction of roadway. 

 

23.0 Onsite Documentation 
Compliance with this SSP will be documented by execution of  the “Daily Record, Site Safety Meeting 
Attendance” form presented in Appendix 2.   By signing these sheets, each person to be involved in the 
project field activities acknowledges willingness to comply with this SSP throughout the period of the 
current field activities.  Safety meetings will be scheduled at the beginning of field operations, and will be 
held at the start of each day.  Field monitoring results will be recorded and stored at SHN. Cal-OSHA 
regulation, 8 CCR § 1532.1 requires the employer to communicate information concerning hazards to 
employees according to the Hazard Communication Standard, 8 CCR § 5194.  Documentation of SHN 
employee medical surveillance, training, and respirator fit test records is maintained at the corporate office 
located at 812 West Wabash Avenue in Eureka, California.  Copies of these records are provided to each SHN 
employee.  SHN subcontractors are responsible for maintaining their own safety training records. 
 

24.0 Hazardous Site Operations Employee Training 
All SHN personnel who work at hazardous materials sites have received the mandated OSHA 40-hour 
Hazardous Site Operations Training and subsequent annual 8-hour recertification, as specified in CFR Title 29 
§1910.120.   
 

25.0 Medical Surveillance 
All employees are required to have a complete physical examination prior to their assignment at a 
hazardous materials project site.  Comprehensive physical examinations provide not only baseline health 
and monitoring information, but also include a level of assurance that the employee is capable of wearing 
the required protective equipment and performing potentially strenuous work.  Refer to Section 11.3 for 
additional medical surveillance requirements. 
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Suspended Particle Matter Monitoring  

Redwood Marine Terminal II 

Samoa, California 

Project Number:  

Work Area/Activities:  

Date:  Monitored By:  

 

Area of Interest 1 
 
Instructions: If using qualitative method, observe project for dust emissions and note presence/absence.  If using 
quantitative method, use aerosol monitor in accordance with manufacturer’s instructions.  Ensure that 
background samples are collected when debris pile disturbances are not taking place.  
 

Project Action Levels 
Quantitative: 5 mg/m3 

or 
Qualitative: visible airborne dust emissions 

 
 

Time of Day Site Location/Activity Total Dust Concentration1 
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Time of Day Site Location/Activity Total Dust Concentration1 

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

1. Total Dust Concentration: 
Quantitative Method:  mg/m

3
 – measured in  milligrams per cubic meter with a real-time instrument 

Qualitative Method: visible emissions observed (presence/absence) 
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Suspended Particle Matter Monitoring 
Redwood Marine Terminal II 

Samoa, California 
Project Number:  

Work Area/Activities:  

Date:  Monitored By:  

 

Area of Interest 2 
 
Instructions: Quantitative method—use  aerosol monitor in accordance with manufacturer’s instructions.  
Ensure that background samples are collected when debris pile disturbances are not taking place.  
 

Project Action Levels 
Quantitative: 1.25 mg/m3 

or 
5.0 mg/m3 after results are received documenting a negative 

worker exposure assessment for lead 

 
 

Time of Day Site Location/Activity Total Dust Concentration1 
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Time of Day Site Location/Activity Total Dust Concentration1 

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

1. Total Dust Concentration: 
Quantitative Method:  mg/m

3
 – measured in  milligrams per cubic meter with a real-time instrument 
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VOC Monitoring Results 
Total Organic Vapor 

Redwood Marine Terminal II 
Samoa, California 

Project Number:  

Work Area/Activities:  

Date:  Monitored By:  

 
Instructions: If using qualitative method, observe project for dust emissions and note presence/absence.  If using 
quantitative method, use aerosol monitor in accordance with manufacturer’s instructions.  Ensure that 
background samples are collected when earth-moving activities are not taking place.  
 

Project Action Levels 100 ppm total organic vapor 

Instrument Photoionization detector 

 
 

Time of 
Day 

Sample Reading 
Volatile Organic 

Compound 
Concentration1 

Exceeds Project 
Action Level? 

Y/N 

Action Taken 
or Comments 
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Time of 
Day 

Sample Reading 
Volatile Organic 

Compound 
Concentration1 

Exceeds Project 
Action Level? 

Y/N 

Action Taken 
or Comments 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

1. Volatile Organic Compound Concentration: 
ppm – measured in  parts per million with a real-time instrument (photoionization detector, PID) 

 



 

 

Site Safety  Forms 2 
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