


































































Table 2
Proposed Sampling and Analysis Schedule

Northern State Hospital Property
Sedro-Woolley, Washington
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Proposed Sample Location and Associated 
Feature(s) of Concern 

Sample 
Identification

Sample 
Type

Soil Sample
Collection Depth

(feet bgs)

Number of 
Samples

(Soil)

Number of 
Samples

(GW)

Chemicals
of Interest
in Soila,b

Chemicals of Interest
in GWa,b

North of Maintenance Building: 
downgradient (inferred) of maintenance 
building and former 1,000- and 2,000-
gallon gasoline USTs

GP1 Boring 2 to 15 1 1 NWTPH-HCID
Total Metals

NWTPH-HCID
VOCs

North of Power House: adjacent to and 
downgradient (inferred) of two existing 
8,000-gallon (approximately) diesel ASTs 
with dispenser and former coal bin and 
smokestack

GP2 Boring 2 to 15 1 1

NWTPH-HCID
Total Metals

PAHs
PCBs

NWTPH-HCID
BTEX

Dissolved Metals
PAHs

East of Power House: former refuse 
incinerator and potential coal storage or 
disposal location

GP3 Boring 2 to 15 1 0
NWTPH-HCID
Total Metals

PAHs
N/A

East of Power House: buried debris pile 
with potential building demolition debris, 
landfill refuse, coal, and asphaltc

GP4 Boring 2 to 15 1 0

NWTPH-HCID
Total Metals

PAHs
VOCs

N/A

Northeast of Power House: buried debris 
pile with potential building demolition 
debris, landfill refuse, coal, and asphaltc

GP5 Boring 2 to 15 1 0

NWTPH-HCID
Total Metals

PAHs
VOCs

N/A

North of former Filtration Building: 
downgradient (inferred) of former filtration 
building where drinking water was formerly 
chlorinated

GP6 Boring 2 to 15 0 1 N/A (field parameters
only)
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Proposed Sample Location and Associated 
Feature(s) of Concern 

Sample 
Identification

Sample 
Type

Soil Sample
Collection Depth

(feet bgs)

Number of 
Samples

(Soil)

Number of 
Samples

(GW)

Chemicals
of Interest
in Soila,b

Chemicals of Interest
in GWa,b

North of gasoline AST: existing 500-gallon 
(approximately) unleaded gasoline AST GP7 Boring 2 to 15 1 0 NWTPH-Gx

BTEX N/A

North of former Laundry Building: 
downgradient (inferred) of former laundry 
with potential dry cleaning solvent use

GP8 Boring 2 to 15 0 1 N/A NWTPH-HCID
VOCs

NOTES:
AST = aboveground storage tank.
bgs = below ground surface.
BTEX = benzene, toluene, ethylbenzene, and xylenes; analysis by USEPA Method 8021B.
GW = groundwater.
N/A = not applicable.
NWTPH-Gx = Northwest Total Petroleum Hydrocarbon method for analysis of gasoline-range organics.
NWTPH-HCID = Northwest Total Petroleum Hydrocarbons-Hydrocarbon Identification method.
PAHs = polycyclic aromatic hydrocarbons, analysis by USEPA Method 8270.
PCBs = polychlorinated biphenyls, analysis by USEPA Method 8082A.

USEPA = U.S. Environmental Protection Agency.
UST = underground storage tank.
VOCs = volatile organic compound by USEPA Method 8260B.
aSoil samples to be analyzed by NWTPH-Gx and USEPA 8260B will be collected using the USEPA 5035 method.
bAdditional samples may be collected and analyzed based on field observations, and additional followup analyses may be requested based on initial analytical results.
cIf landfill/debris identified in the field, add analysis for PCBs and pesticides in soil.

Total Metals = arsenic, barium, cadmium, chromium, copper, lead, mercury, selenium, silver, and zinc; analysis by USEPA Methods 
6010 and 6020. 

Dissolved Metals = arsenic, barium, cadmium, chromium, lead, mercury, selenium, and silver; analysis by USEPA Methods 6010 and 
6020.
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Figure 1
Property Location

Northern State
Hospital Property

Sedro-Woolley, Washington

Source: Aerial photograph obtained from Esri ArcGIS
Online; parcels and roads obtained from Skagit County; 
city limits and UGA obtained from City of Sedro-Woolley.
Property address: 
24909 Hub Drive
Sedro-Woolley, Washington
Notes:
City = City of Sedro-Woolley
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Figure 2
Property Features and Proposed

Sample Locations
Parcel No. P38607 (1)

Northern State Hospital Property
Sedro-Woolley, Washington

Source: Aerial photograph obtained from Esri ArcGIS
Online; parcels and roads obtained from Skagit County.
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Notes: All property features are approximate.
AST = aboveground storage tank.
UST = underground storage tank. 

Index Name
1 Former Laundry Building
2 Gas AST
3 Planer Shop
4 Paint Shop
5 Carpentry Shop
6 Filtration Building
7 Aeration Building
8 Fuel and Pesticide Storage
9 Pile of Debris (former Mill Pond Area)
10 Scrap Metal Storage
11 Pile of Debris near Former Incinerator
12 Former Incinerator Location
13 Power House
14 Smokestack for Former Coal-burning
15 Two Diesel ASTs
16 Former Coal Bin
17 Maintenance Building (Garage No. 2)
18 Former 1,000-gallon Gas UST
19 Former 2,000-gallon Gas UST
20 Former Rodgers Building
21 Kitchen
22 Former Elliot Building
23 Denny Building
24 Former Heating Oil UST
25 Douglas Building
26 Former Diesel UST
27 Former Ward D, E, F, and G





Hansen Creek
Hansen Creek

Figure 4
Property Features

Parcel No. P100632

Northern State Hospital Property
Sedro-Woolley, Washington

Source: Aerial photograph obtained from Esri ArcGIS
Online; parcels and roads obtained from Skagit County.

0 100 200

Feet

Pr
oje

ct:
 06

24
.04

.01
-01

Ap
pro

ve
d B

y: 
ms

trin
ge

r

This product is for informational purposes and may not have been prepared for, or be suitable
for legal, engineering, or surveying purposes. Users of  this information  should review or
consult the primary data and information sources to ascertain the usability of  the information.

p. 971 544 2139 | www.maulfoster.com 

Pr
int

 D
ate

: 8
/1/

20
14

Pr
od

uc
ed

 B
y: 

rca
llih

an
Pa

th:
 X

:\0
62

4.0
4 P

ort
 of

 S
ka

git
\02

_A
da

pti
ve

 R
eu

se
 S

tud
y\P

roj
ec

ts\
Fig

4_
Sit

e F
ea

tur
es

_P
arc

el 
No

 P
10

06
32

.m
xd

Legend
Parcel No. P100632
Property Parcels
Parcel Boundaries

Former Horton
Building

RSN Building

Former 
Superintendent's 
residence

Note: All property features are approximate.



Figure 5
Property Features
Parcel No. P39356

Northern State Hospital Property
Sedro-Woolley, Washington

Source: Aerial photograph obtained from Esri ArcGIS
Online; parcels and roads obtained from Skagit County; 
city limits obtained from City of Sedro-Woolley.
Notes: All property features are approximate.
AST = aboveground storage tank. 
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1 INTRODUCTION  

Maul Foster & Alongi, Inc. (MFA) has prepared this sampling and analysis plan (SAP) consistent 
with the requirements of the Washington Administrative Code (WAC) 173-340-820 for the Port of 
Skagit, Washington (the Port) to guide the collection of samples during the focused site assessment 
investigation at the Northern State Hospital property (the Property) located at 24909 Hub Drive in 
Sedro-Woolley, Washington (see Figure 1 of the focused site assessment work plan [MFA, 2014]). 
Historically, the Property operated as a self-sustaining mental hospital that included on-site patient 
and staff housing, a laundry, maintenance shops, a power house, and a fueling station. The Property 
is now leased to multiple tenants, including the Cascade Job Corps, the Pioneer Center, and the 
National Guard, by the Washington State Department of Enterprise Services.  

The work described in this SAP is being conducted by the Port under an Integrated Planning Grant 
(IPG) provided by the Washington State Department of Ecology (Ecology). The IPG funds will 
allow the Port to assess the environmental condition of the Property. The procedures described in 
this SAP will be used for various phases and tasks of the project. The goal of the sampling is to 
obtain reliable data about physical, environmental, and chemical conditions at the Property that will 
support the goals and objectives of the focused site assessment.  

This SAP has been prepared consistent with the requirements of Ecology’s Guidance on Sampling 
and Data Analysis Methods (Ecology, 1995), Guidance for Preparing Quality Assurance Project 
Plans for Environmental Studies (Ecology, 2004), Guidance for Evaluating Soil Vapor Intrusion in 
Washington State (Ecology, 2009), and the 1993 Model Toxics Control Act (WAC Chapter 173-
340). 

1.1 Investigation Objectives 

The primary objective of the SAP is to establish procedures for the collection of data of sufficient 
quality to evaluate the nature and extent of impacted soil and groundwater at the Property. The 
focused site assessment work plan references the relevant procedures and protocols from this SAP 
and identifies specific media to be sampled and the locations, frequency, and types of field or 
laboratory analyses that will be conducted. The SAP is meant to ensure that reliable data are 
obtained in support of the development of remedial actions at the Property if such actions are 
necessary for the protection of human health and the environment. It provides a consistent set of 
procedures that will be used throughout the various work phases identified in the work plan (MFA, 
2014). 

Once the nature and extent of soil and groundwater impacts (if present) have been determined, 
further investigation, which may involve the collection of other media (e.g., soil gas, indoor or 
ambient air, subslab vapor), may be proposed. The procedures for collection of samples of other 
media are summarized in this SAP, in case these are necessary in future scopes of work. 
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If a phase of work or an otherwise unforeseen change in methodology requires modification to the 
SAP, an addendum may be prepared that describes the specific revision(s), or the alternative 
procedures used will be documented in the site assessment report. Procedures are provided that will 
be used to direct the investigation process so that the following conditions are met: 

• Data collected are of  high quality, representative, and verifiable. 

• Use of  resources is cost effective. 

• Data can be used by the Port and Ecology to support selection and implementation of  
remedial actions, if  necessary. 

This SAP describes methods that will be used for sampling environmental media, decontaminating 
equipment, and managing investigation-derived waste (IDW). It also includes procedures for 
collecting, analyzing, evaluating, and reporting useful data. The SAP includes quality assurance (QA) 
procedures for field activities, quality control (QC) procedures, and data validation. 

2 ACCESS AND SITE PREPARATION 

2.1 Access 

Signed agreements have been obtained from all the current tenants at the Property, granting access 
for MFA to conduct subsurface investigation under the IPG. MFA will coordinate activities directly 
with the Port, Ecology, and current tenants at the Property and will notify the Port and the Ecology 
project manager before beginning work at the Property. 

2.2 Site Preparation and Coordination 

Before subsurface field sampling programs begin at the Property, public and private utility-locating 
services will be used to check for underground utilities and pipelines near the proposed sample 
locations. MFA will coordinate fieldwork with the Port to define the locations of possible on-site 
utilities and piping or other subsurface obstructions. Ecology will be notified a minimum of 48 
hours before field activities begin. 

3 SOIL AND GROUNDWATER ASSESSMENT 

The proposed locations of soil and reconnaissance groundwater borings are shown on Figure 2 of 
the site assessment work plan (MFA, 2014). Subsurface soil and reconnaissance samples will be 
collected using a direct-push drill rig (i.e., Geoprobe™) or using hand tools (e.g., hand auger, 
shovel). 



 

R:\0624.04 Port of Skagit\Report\02_2014.09.09 Site Assessment Work Plan\Appendices\Appendix A - SAP\Rf_Sampling and Analysis Plan with 
Ecology comments.docx 

PAGE 3 

Soil samples will be screened using a photoionization detector or an organic vapor monitor. Visual 
and olfactory observations will be noted. Soil and groundwater samples will be analyzed following 
the program outlined in Table 2 of the work plan (MFA, 2014). If there is evidence of impacts in the 
field, the sample depths may be altered in order to collect samples in and/or beneath the impacted 
areas. Additional analyses may be recommended based on field observations. 

3.1 Borings 

The borings will be advanced with the direct-push drill rig and industry-standard sampling 
techniques. In the event that refusal is met before the desired boring depth is reached (i.e., 
significant debris, cobbles, or bedrock are encountered), a different type of drilling technology may 
be considered. 

Reconnaissance groundwater samples may be collected using a stainless steel (e.g., Geoprobe) water 
sampler. The water sampler will be advanced to the desired depth. The casing around the water 
sampler will be pulled back, exposing the screen. If water does not flow into the screen within 15 
minutes, the sampler will be removed and a temporary well will be installed. This will consist of 
placing 0.010-inch machine slot screen with polyvinyl chloride riser into the boring and allowing the 
system to rest approximately 12 hours. If no water is in the well after the 12 hours, then the well will 
be abandoned. 

If practicable, at least one casing volume of groundwater will be purged before sample collection, 
using new polyethylene tubing or a disposable bailer and following procedures summarized in 
Section 5.1. If there is enough water, some will be used to measure water quality field parameters, 
including pH, specific conductance, and temperature. 

New disposable tubing will be used at each location to collect water samples. Non-disposable 
equipment used for water sample collection will be decontaminated both before its use at the facility 
and after each sample is collected in accordance with the procedures outlined in Section 3.7 of this 
plan.  

Samples will be labeled, preserved, and shipped to the analytical laboratory under standard chain-of-
custody (COC) procedures. 

3.2 Documentation 

A log of soil samples will be prepared by a geologist or hydrogeologist licensed by the State of 
Washington or by a person working under the direct supervision of a Washington State-licensed 
geologist or hydrogeologist. Boring logs will include information such as the project name and 
location, the name of the drilling contractor, the drilling method, the sampling method, sample 
depths, blow counts (if applicable), a description of soil encountered, and screened intervals. Soils 
will be described using American Society for Testing and Materials designation D2488-00, Standard 
Practice for Description and Identification of Soils (Visual-Manual Procedures). The information 
will be recorded on the MFA boring log form provided in Appendix A or in field notes. 
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3.3 Boring Decommissioning 

When a boring is no longer needed, it will be decommissioned with bentonite chips or with 
bentonite grout in accordance with the WAC for Minimum Standards for Construction and 
Maintenance of Wells (WAC 173-160, 1998).  

3.4 Monitoring Wells 

Monitoring wells (if installed) will be constructed according to the Washington State well 
construction standards (Chapter 173-160 WAC) and as described below: 

• Monitoring wells will be constructed with 2-inch-diameter polyvinyl chloride or stainless 
steel riser pipe and screened sections. The well screens will consist of  0.010-inch 
machine slots. The monitoring wells may be constructed with pre-packed well screen 
with 10 x 20 washed silica sand or by placing materials downhole, following the WAC 
regulation listed above. 

• Additional filter pack may be placed around the pre-packed screen (if  used). The 
additional filter pack will consist of  graded 10 x 20 washed silica sand and will extend a 
maximum of  1 foot below the bottom of  the screen and 3 feet above the top of  the 
screen. A weighted line will be used to monitor the level of  the filter pack during 
installation. The filter pack may be surged during installation. 

• Bentonite grout or hydrated chips (e.g., 0.75-inch minus) will be used to seal the annulus 
above the filter pack. Potable water will be used. A weighted line will be used to measure 
the top of  the bentonite chips as they are poured into place. 

• At least 24 hours after installation of  a well, the well will be developed by surging, 
bailing, or pumping to remove sediment that may have accumulated during installation 
and to improve the hydraulic connection with the water-bearing zone. 

• Water quality field parameters such as specific conductance, pH, temperature, and 
turbidity will be measured during well development, as deemed appropriate. The wells 
will be developed until the turbidity measurements are 10 nephelometric turbidity units 
or less, or until there is no noticeable decrease in turbidity. To the extent practical, water 
quality field parameters will be considered stable when the specific conductance is within 
10 percent of  the previous reading, pH is within 0.1 standard unit of  the previous 
reading, and temperature is within 0.1 degree Celsius of  the previous reading. 

3.5 Groundwater Elevations 

Water level measurements to the nearest 0.01 foot will be taken, using an electronic water level 
indicator. If it is not known, the depth of the boring or the monitoring well will also be measured. 
The depth to water will be measured from the top of the casing (typically the polyvinyl chloride riser 
pipe) at the surveyed elevation point. This reference point will be marked so that readings are taken 
from the same reference point in future measurements. In addition, the well condition (including the 
condition of the lock, monument integrity, and legibility of well labels) will be recorded for each 
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location. Gauging equipment will be decontaminated between wells in accordance with the 
procedures outlined in Section 3.7. 

3.6 Surveying 

The location of the borings, surface samples, and other features of interest will be surveyed using a 
global positioning unit (e.g., Trimble™) capable of sub-meter accuracy. If monitoring wells are 
installed, they will be surveyed by a licensed surveyor. 

3.7 Equipment Cleaning and Decontamination 

3.7.1 Drilling Equipment 

The working area of the drill rig and downhole drilling equipment will be steam-cleaned or pressure-
washed after arrival on the Property and after use in each borehole or monitoring well. 
Decontamination fluids will be transferred to drums approved by the Washington State Department 
of Transportation, and will be managed according to the procedures outlined in Section 3.8. 

3.7.2 Sampling Equipment 

Non-disposable sampling equipment and reusable materials that contact the soil or water will be 
decontaminated on site and before and after use at each sample and sampling location. 
Decontamination will consist of the following: 

• Tap-water rinse (may consist of  an equivalent high-pressure or hot-water rinse). Visible 
soil to be removed by scrubbing. 

• Non-phosphate detergent wash, consisting of  a dilute mixture of  Liqui-Nox® (or 
equivalent) and tap water. 

• Distilled-water rinse. 

• Methanol solution rinse (1:1 solution of  methanol with distilled water). 

• Distilled-water rinse. 

Decontamination fluids will be transferred to drums for management. 

3.8 Management of Investigation-Derived Waste 

IDW may include items such as soil cuttings, purged groundwater, decontamination fluids, sampling 
debris, and personal protective equipment. The IDW will be segregated into solids, liquids, and 
sampling debris (e.g., personal protective equipment, tubing, bailers). IDW will be stored in a 
designated area on the Property in drums approved by the Washington State Department of 
Transportation. 
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Drums will be labeled with their contents, the approximate volume of material, the date of 
collection, and the origin of the material. Pending characterization, the drums will be sealed, secured, 
and transferred to a designated area on the Property. Analytical data from the soil- and groundwater-
sampling activities previously described may be used to characterize the soil cuttings, drilling fluids, 
purge water, and decontamination fluids generated during drilling and monitoring well sampling. 

4 SOIL SAMPLING 

Soil samples will be collected for lithologic description, field screening, and chemical analyses, as 
described below. The sampling intervals, depths, and initial sample analysis schedule are specified in 
the work plan (MFA, 2014). 

4.1 Procedure 

Samples will be prepared, handled, and documented as follows: 

• Soil-sampling equipment will be decontaminated before it is used at each sampling 
location (see Section 3.7). 

• Samples will be obtained by hand, using a new, uncontaminated glove; or with a 
decontaminated stainless steel spoon, trowel, or knife. 

• Soil that will be analyzed for volatile organic compounds (VOCs) and gasoline-range 
organics (GROs) will be transferred directly from freshly exposed soil into laboratory-
supplied containers, using the appropriate U.S. Environmental Protection Agency 
(USEPA) 5035A sampling procedures. The samples will be placed in 40-milliliter vials. 
Depending on the soil type, five milligrams of  soil will be added to the prepared vials 
preserved with sodium bisulfate monohydrate or methanol. A soil sample will also be 
collected in an unpreserved glass jar to be analyzed for petroleum hydrocarbons, heavy 
metals, and other analytes specified in Table 2 of  the work plan (MFA, 2014). 

• Large particles (i.e., larger than 0.25 inch) may be removed before the sample is placed in 
a laboratory-supplied container. 

• Soil samples will be transferred directly from the sampling device into laboratory-
supplied glass jars by hand, using a new, uncontaminated glove; or with a decontaminated 
stainless steel spoon, trowel, or knife. 

• Sample containers will be labeled, packed in iced shipping containers with COC 
documentation (see Section 9), and delivered or shipped to the laboratory. 

• Sampling information will be recorded in a field notebook, on a field sampling data sheet 
(FSDS), and on the COC form. 
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• Generally, duplicate soil samples should be collected at the frequency of  one duplicate 
sample for every 20 samples collected. 

4.2 Nomenclature 

Soil samples will be labeled with a prefix to describe the location identification number, an “S” to 
indicate a soil sample matrix, and the sample depth in feet. The depth interval should be specified as 
the middle of the sampling interval. For example, a soil sample collected from a boring at location 
12 and at depth interval from 18 to 22 feet below ground surface (bgs) will have the sample 
nomenclature of GP12-S-20.0. 

Duplicate soil samples will replace the location number with “DUP,” and the sample will have the 
same sample time as the primary sample. A duplicate sample of the abovementioned sample would 
appear as GPDUP-S-20.0. To avoid confusion, duplicate samples should not be collected from 
multiple locations at the same depth on the same day and at the same time. 

Relevant sample information will be documented on the exploratory boring log (see Appendix A) or 
an FSDS (see Appendix B). 

4.3 Composite Soil Sampling 

Should soil stockpiles be created on site in the future, characterization of each stockpile will be 
completed through collection of representative composite soil samples. A clean shovel or hand 
auger will be used to dig up to 1.5 feet into the pile from at least three subsample locations. Each of 
the subsamples will be collected by hand with clean, disposable gloves. Subsample locations will be 
selected to obtain representative material, based on visual inspection and best professional judgment. 
To the extent possible, subsamples should consist of fine-particle-sized material, with larger rocks 
and debris removed. Subsamples will be combined and homogenized. The composite sample of the 
material source will be transferred to a laboratory-supplied glass container(s). 

5 GROUNDWATER SAMPLING 

During drilling, reconnaissance groundwater samples may be collected for chemical analyses, as 
described below. Should monitoring wells be installed, groundwater samples may be collected 
following the procedure outlined below. 

5.1 Reconnaissance Groundwater Sampling 

Reconnaissance groundwater samples will be collected using conventional methods associated with 
the drilling method (e.g., inertia or peristaltic pump). Before groundwater sampling, the borehole will 
be purged to minimize solids and ensure that a representative sample is collected. 
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Groundwater will be transferred directly into laboratory-supplied containers specific to the analysis 
required, as outlined in Section 9. If there is enough water, water quality field parameters (e.g., 
temperature, specific conductance, pH, turbidity) will be measured. 

5.2 Monitoring Well Groundwater Sampling 

If monitoring wells are installed, a peristaltic pump will be used collect groundwater samples, using 
standard low-flow sampling techniques. If possible, groundwater samples should be collected from 
the middle of the screened interval or, if the water level is below the top of the screen, from the 
middle of the water column. New, disposable tubing will be used at each monitoring location. 

Before collection of groundwater samples, the water level will be measured and the well will be 
purged. If a peristaltic pump is used, the well should be purged at a low flow rate (e.g., 0.1 to 0.5 liter 
per minute). A minimum of one well volume will be purged before sample collection, or purging will 
continue until selected water quality field parameters (e.g., temperature, specific conductance, pH, 
turbidity) have stabilized. If the well goes dry during purging, a sample can be collected once the well 
recharges enough water. During purging, the flow rates, water levels, and water quality parameters 
will be recorded on an appropriate field form or in the field notes. Groundwater will be transferred 
directly into laboratory-supplied containers specific to the analysis required. 

5.3 Nomenclature 

Groundwater samples will be labeled with a prefix to describe the sampling location identification 
number, a “W” to indicate a water sample matrix, and the midpoint of the screened or open area 
sample depth in feet. For example, a reconnaissance groundwater sample collected from a boring at 
location 4 and with a screen from 30 feet to 35 feet bgs will have the sample nomenclature of GP4-
W- 32.5. 

Duplicate reconnaissance groundwater samples will replace the location number with “DUP,” and 
the sample will have the same sample time as the primary sample. To avoid confusion, avoid 
collecting more than one duplicate sample from the same depth on the same date and at the same 
time. A duplicate sample of the abovementioned sample would appear as GPDUP-W-32.5. 

Relevant sample information will be documented on the exploratory boring log (see Appendix A) or 
an FSDS (see Appendix B); documentation may include items such as the screened interval or open 
space, equipment used, water quality field parameters, and the amount of water purged before 
sampling. The screened interval or open borehole will be recorded on the boring log. 

6 SOIL VAPOR SAMPLING 

If soil vapor sampling is performed, it should be conducted as described below. 
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6.1 Procedure 

Soil borings for soil vapor sample collection will be advanced using direct-push technology (e.g., 
Geoprobe). A “post run tubing” (PRT) system will be used to reduce problems that are more likely 
to occur with sampling directly through the steel rods. The PRT system uses an adapter and tubing 
to isolate the soil gas sample from the drill rods, thereby reducing possible leaks of ambient air from 
the rod joints into the sample. A PRT point holder and expendable point are attached to the leading 
end of a sampling screen. The drill rods will be advanced to the desired sample depth. The PRT 
adapter attached to the sample tubing is threaded into the reverse thread fitting in the top of the 
point holder. The rods are then retracted to release the expendable point, exposing the screen and 
creating an opening where soil gas can enter the PRT system. 

The upper end of the tubing will be connected to the purging/sampling system (Figure 1). A flow 
controller may be attached to the sample setup to regulate the flow of soil vapor into the sample 
container. The line will be purged for one minute or a period of time sufficient to achieve a purge 
volume that equals at least three volumes of the PRT system and sampling train, and then the 
sample will be collected using a laboratory-supplied stainless steel canister (e.g., Summa canister), or 
other appropriate container. 

If a leak check is deemed necessary, helium will be contained around the sampling apparatus and 
sampling location, using a small, tent-like structure or shroud, to serve as a leak-check compound to 
verify the integrity of the sampling system before the sample is collected. See the attached Figure 1 
for sample system configuration. 

6.2 Nomenclature 

Soil vapor samples will be labeled with a prefix to describe the sampling location identification 
number, “SV” to indicate the soil vapor sample matrix, and the midpoint of the screened or open 
area sample depth. For example, a soil vapor sample collected from a boring at location 4 and with 
an open screen from 5 feet to 7 feet bgs will have the sample number GP4-SV-6.0. 

Duplicate soil vapor samples will replace the location number with “DUP,” and the sample will have 
the same sample time as the primary sample. A duplicate sample of the abovementioned sample 
would appear as GPDUP-SV-6.0. 

Relevant sample information will be documented on the exploratory boring log (see Appendix A) or 
an FSDS (see Appendix B); documentation should include the screened interval or open space, 
equipment used, and helium meter readings. 

7 SUBSLAB SOIL VAPOR SAMPLING 

If subslab soil vapor sampling is performed, it should be conducted as described below. 
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7.1 Procedure 

Subslab soil vapor sampling may be performed to evaluate vapors that collect under a building’s 
foundation. The following procedures may be followed to install subslab soil vapor sampling points. 

Subslab utilities, such as water, sewer, and electrical, should be located and marked on the slab prior 
to drilling or cutting. If a building is determined to have a moisture barrier and/or a tension slab, 
special care should be taken when drilling or cutting through the concrete slab. Subslab samples will 
not be collected if the slab is in contact with, or potentially could come into contact with, 
groundwater. 

After removal of the floor covering, a 1.0- to 1.25-inch-diameter hole will be drilled through the 
concrete slab (see Figure 2). A hammer drill can be used to drill the holes. The holes should be 
advanced 3 to 4 inches into the engineering fill below the slab. Drill cuttings should be removed 
from the borehole, using a vacuum. 

Vapor probes will be constructed of 1/8-inch- or 1/4-inch-diameter stainless steel tubing (e.g., 
Swagelok®) with a permeable probe tip. A Teflon™ sealing disk should be placed, as needed, 
between the probe tip and the blank riser pipe to prevent the downward migration of materials into 
the sand pack. 

Dry granular bentonite should be used to fill the borehole annular space to above the base of the 
concrete foundation. Hydrated bentonite should then be placed above the dry granular bentonite. 
The bentonite for this portion of probe construction should be hydrated to ensure proper sealing. 
Care should be used in placement of the bentonite to prevent post-emplacement expansion, which 
might compromise both the probe and the cement seal. The remainder of the hole should be filled 
with bentonite grout if the probe installation is permanent. Before the introduction of the bentonite 
grout or cement, the existing concrete surfaces in the borehole should be cleaned with a damp towel 
to increase the potential of a good seal. The vapor probe tip should be surrounded by a sand filter 
pack to ensure proper airflow to the probe tip. 

Water used in the construction of the probe should be deionized, the bentonite grout should be 
contaminant-free and quick-drying, and the metal probe components should be stainless steel and 
should be cleaned to remove manufacturer-applied cutting oils.  

Prior to sampling, at least two hours of time should elapse following installation of a probe to allow 
the construction materials to cure and the subsurface to equilibrate (USEPA, 2006).  

The upper end of the tubing will be connected to the purging/sampling system (see Figure 3). A 
flow controller will be attached to the sample setup to regulate the flow of soil vapor into the sample 
container. Before sampling, the line will be purged for one minute or a period of time sufficient to 
achieve a purge volume that equals at least three volumes of the purging/sampling system prior to 
sampling. Relevant sampling information should be recorded, including items such as the sampling 
start and stop times, the initial and final canister vacuum readings, and weather conditions. If a 
stainless steel canister is used, the sample should be rejected or the data qualified if the initial 

































Table 2 
Groundwater Sampling Summary
Northern State Hospital Property

Sedro-Woolley, Washington

R:\0624.04 Port of Skagit\Report\02_2014.09.09 Site Assessment Work Plan\Appendices\Appendix A - SAP\Tf_T1andT2 with Ecology comments/Table 2 Groundwater Samples Page 1 of 1

Analyte Method Suggested 
Volume Container Number of 

Containers Preservative Storage 
Temperature

Holding Time from 
Collection

Total Petroleum Hydrocarbons-
Hydrocarbon Identification NWTPH-HCID 1 liter Amber Glass 1 HCL pH < 2 4 degrees C 14 days

Gasoline-range organics NWTPH-Gx 40 milliliter VOA 3 HCL pH < 2 4 degrees C 14 days

Diesel- and residual-range 
organics NWTPH-Dx 1 liter Amber Glass 1 HCL pH < 2 4 degrees C 14 days

Total Metals USEPA 6010 or 6020 500 milliliter Polyethylene 1 HNO3 pH < 2 4 degrees C six months

Dissolved Metals USEPA 6010 or 6020 500 milliliter Polyethylene 1 HNO3 pH < 2 4 degrees C six months

PAHs USEPA 8270 SIM 1 liter Amber Glass 2 none 4 degrees C 7 days

VOCs/BTEX USEPA 
8260B/8021B 40 milliliter VOA 3 HCL pH < 2 4 degrees C 14 days

NOTES:

Total metals include arsenic, barium, cadmium, chromium, copper, lead, mercury, selenium, silver, and zinc. 

Dissolved metals include arsenic, barium, cadmium, chromium, lead, mercury, selenium, and silver.
BTEX = benzene, toluene, ethylbenzene, and xylenes.
C = Celsius.
HCL = hydrochloric acid.
HNO3 = nitric acid.
NWTPH = Northwest Total Petroleum Hydrocarbons.
PAH = polycyclic aromatic hydrocarbon. 
SIM = selective ion monitoring.
USEPA = U.S. Environmental Protection Agency.
VOA = volatile organic analysis vial.
VOC = volatile organic compound.
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Figure 1
Soil Gas/ Evacuated 

Sampler System
Northern State Hospital Property

Sedro-Woolley, Washington

Source: CH2MHill, Corvallis Applied Sciences Laboratory
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Figure 2
Schematic Diagram of a

Subslab Sampling Probe
Northern State Hospital Property

Sedro-Woolley, Washington

Source: State of California Vapor Intrusion Document
October 2011 (DTSC - Cal/EPA).
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Figure 3
Subslab Soil Gas

Evacuated Sampler System
Ground Level

Northern State Hospital Property
Sedro-Woolley, Washington

Source: CH2MHill, Corvallis Applied Sciences
Laboratory
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APPENDIX B 
FIELD SAMPLING DATA SHEET FORMS 

 






