Technical Memorandum

TO: Matthew Morris, PE, Washington State Department of Ecology
CC: Amy Sikora, Washington State Department of Natural Resources
FROM: Sierra Mott and Eric Weber, LHG, CWRE

DATE: August 11, 2020

RE: Compliance Monitoring Plan
Webster Nursery Site, Site ID 3380
Tumwater, Washington
Project No. 0774006.040.046

Introduction

This technical memorandum presents the Compliance Monitoring Plan (CMP) for the Washington
State Department of Natural Resources (DNR) Webster Nursery Site, a former pesticide-storage
warehouse in Tumwater, Washington (Site; Figure 1). The Site is associated with past releases of
organochlorine pesticides and consists of an area of contaminated soil and groundwater at the
nursery that has been locally affected by a release of organochlorine pesticides from an underground
storage tank (UST) formerly located south of the pesticide storage warehouse. Constituents of
concern include the organochlorine pesticides heptachlor, heptachlor epoxide (HE; breakdown
product of heptachlor), and technical chlordane.

Remedial action excavation and disposal of HE-contaminated soil was completed in August 2018. A
summary of the remedial action is provided in a Cleanup Action Completion Report (CACR; (LAl
2020a). As of February 2020, DNR has completed the seventh quarterly groundwater performance
monitoring event following the remedial action (LAI 2020b); a minimum of four events were required
per the Cleanup Action Plan (LAl 2016) and as described in the CACR. However, additional
performance monitoring is warranted. A summary of the current groundwater monitoring plan, a
review of groundwater and soil compliance requirements, DNR’s understanding of how to obtain Site
closure, and a compliance schedule are presented in this memorandum.

Summary of Groundwater Monitoring

Since completion of the remedial action, groundwater performance monitoring has been conducted in
accordance with the framework established by Washington State Department of Ecology (Ecology)
Agreed Order (AO) No. DE 00TCP-SR295, the Remedial Action Work Plan (RAWP; LAI 2017), and the
CACR (LAI 2020a). Revisions to the monitoring plan were approved by Ecology in August 2019 (Morris
2019):

e Continue quarterly groundwater monitoring at SW-10R and SW-11R until at least 4
consecutive quarters of data are below cleanup levels (CULs)
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e Suspend groundwater monitoring at SW-9R, SW-14, SW-15, and SW-16 (HE has never been
detected at a concentration exceeding the CUL at any of these wells)

e Discontinue collecting groundwater elevation measurements at all wells (except for SW-10R
and SW-11R per low-flow sampling requirements) and presenting quarterly groundwater
elevation contours.

The groundwater monitoring network is shown on Figure 2. A concentration time series plot for SW-
10R and SW-11R is shown on Figure 3. Results indicate that concentration of HE continue to
consistently exceed cleanup levels (CULs) at one well, SW-10R.

Compliance Monitoring

There are three types of compliance monitoring required per the Model Toxics Control Act (MTCA)
(Washington Administrative Code [WAC] 173-340-410), which are listed below:

e Protection monitoring: protection of human health and the environment during construction,
operation, and maintenance of the remedial action period (WAC 173-340-410[1][a])

e Performance monitoring: confirm through monitoring that cleanup standards have been met
following the remedial action (WAC 173-340-410[1][b])

e Confirmational monitoring: confirm the long-term effectiveness of the remedial action once
cleanup standards have been met (WAC 173-340-410[1][c]).

A description of the monitoring plan for Site groundwater and soil is described in the sections below.

Protection Monitoring

Protection monitoring will be conducted during maintenance of the remedial action via quarterly
groundwater monitoring in accordance with the Site health and safety plan, which is included as
Attachment 1. In addition, an environmental covenant will be put in place to limit ground disturbing
activities at the Site.

An environmental covenant will be required for the Site until groundwater achieves CULs and the Site
is closed. The environmental covenant will include considerations for potential future ground-
disturbing work at the Site, including the following:

e Notification to Ecology prior to any ground-disturbing activities at the Site
e |dentification of potentially contaminated soil

e Health and safety protocols

e Soil handling and disposal

e Record-keeping.

A copy of this Compliance Monitoring Plan will be attached to the covenant.
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Performance Monitoring

Performance monitoring sampling data will be evaluated for soil and groundwater.

Soil Monitoring

Soil performance samples were collected from the 2018 remedial excavation and compared to MTCA
Method B CULs for protection of groundwater (LAl 2020a). Results indicated that soil with
concentrations of technical chlordane, heptachlor, and HE above the groundwater protection CULs
remain in place. However, if concentrations of HE in groundwater at SW-10R and SW-11R achieve
compliance (i.e. four consecutive quarters of data showing results below CULs), it will be empirically
demonstrated that soil concentrations are protective of groundwater (WAC 173-340-747[9]). Once it
has been empirically demonstrated that soil concentrations are protective of groundwater, the soil
cleanup level will revert to the Method B level for direct contact. Soil results compared to both
protection of groundwater and direct contact CULs are presented in Table 1. As shown in Table 1, no
performance monitoring soil sample results exceed the direct contact CULs for any analyte in any
sample, indicating that human health and the environment are adequately protected. As stated
above, this may be sufficient to empirically demonstrate that concentrations of pesticides remaining
in soil are protective of groundwater. No confirmational soil monitoring will be required.

Groundwater Monitoring

As mentioned above, groundwater monitoring will be conducted at SW-10R and SW-11R in
accordance with the Site sampling and analysis plan, which is included as Attachment 2. Groundwater
performance monitoring data will be evaluated in order to determine compliance. One of two
evaluation methods may be used:

e Direct comparison (e.g. four consecutive quarters below the cleanup levels) or,

e Statistical approach, where

— The upper 95th percentile confidence limit on the true mean of the test results from
the monitoring point must be less than the CUL (WAC 173-340-740[7][d][i][A])

— Less than 10 percent of the samples exceed the CUL (WAC 173-340-740[7][e][ii])
- Nosingle sample is greater than two times the CUL (WAC 173-340-740([7][e]li]).

A direct comparison evaluation will be conducted quarterly, and a statistical evaluation will be
conducted at least once per year (annually).

Confirmation Monitoring

Confirmation monitoring will be completed once it has been confirmed that cleanup standards have
been met (in both groundwater and soil). Confirmational groundwater monitoring will consist of
guarterly monitoring at SW-9R, SW-10R, SW-11R, SW-14, SW-15, and SW-16. Four quarters of
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monitoring results will be sufficient to confirm the long-term effectiveness of the remedial action and
achievement of CULs.

Compliance Schedule

Quarterly groundwater performance monitoring is ongoing. A total of seven groundwater monitoring
events have occurred since completion of the remedial action; most recent results indicate that SW-
11R has met CULs, however concentrations of HE at SW-10R continue to show variability (LAl 2020a).
Additional quarterly performance monitoring will be required to demonstrate concentrations at SW-
10R have met CULs. Quarterly monitoring will be completed at the end of August, November,
February, and May until data from four consecutive quarters are below CULs. If additional quarterly
performance monitoring shows consistent, yet elevated, results at SW-10R, DNR may request a
modification to semiannual or annual monitoring in future years.

Due to the requirement for ongoing performance monitoring, the quarterly events were renamed
using the following convention beginning with the August 2019 event (3Q19). DNR will continue to
submit quarterly groundwater monitoring data to Ecology within 30 days of receipt of validated data,
and no later than 90 days from the groundwater sampling date. Environmental Information
Management submittals are required, and will also be completed quarterly.

Conclusions and Next Steps

DNR proposes to continue performance monitoring for a maximum of five years from the completion
of the remedial action (i.e. through May 2023). If groundwater has not met CULs at that time, DNR will
review potential supplemental cleanup options, such as additional soil excavation or in-situ soil or
groundwater treatment, placing a conditional point of compliance at the property boundary, or
evaluating MTCA Method C CULs. Once the cleanup is complete, DNR will request that Ecology initiate
actions for termination of the environmental covenant. As such, DNR anticipates requesting Ecology
evaluate the overall success of the cleanup and, at its discretion, issue a letter indicating AO
requirements are satisfied and that the cleanup is complete. All groundwater monitoring wells
associated with the remedial action would be decommissioned at that time.

LANDAU ASSOCIATES, INC.

o Mt

Sierra Mott
Senior Project Scientist
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Eric Weber, LHG, CWRE
Principal
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Attachments: Figure 1. Vicinity Map
Figure 2. Groundwater Monitoring Network
Figure 3. Heptachlor Epoxide Time Series Concentrations for SW-10(R) and SW-11(R)
Table 1. Performance Monitoring Soil Sample Analytical Results
Attachment 1: Health and Safety Plan
Attachment 2: Sampling and Analysis Plan
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Table 1
D RA FT Table 1: Soil Confirmation Analytical Results

Excavation Soil Sample Analytical Results
Webster Nursery — Tumwater, Washington

Soil Soil Sample Location, Sample Depth (bgs), Laboratory SDG, Sample Date

Direct Contact Protective of B1-E B2-A B3-F B4-A SW1-E SW2-S SW3-N SW4-S SW5-W SW9-S

Analyte MTCA Method B | Groundwater 15 ft 10.5 ft 10.5 ft 10.5 ft 8 ft 8 ft 6.5 ft 5.5 ft 6.5 ft 5.5 ft

Cancer Saturated 580-79307-1 | 580-79307-1 | 580-79307-1 | 580-79307-1 | 580-79307-1 | 580-79307-1 | 580-79307-1 | 580-79508-1 | 580-79307-1 | 580-79508-1
8/2/2018 8/2/2018 8/2/2018 8/2/2018 8/2/2018 8/2/2018 8/2/2018 8/8/2018 8/2/2018 8/8/2018
Pesticides (ug/kg; SW-846 8081B)
4,4'-DDD - - 27U 28U 29U 24U 28U 27U 26U 24U 24U 24U
4,4'-DDE - - 27U 28U 29U 24U 28U 27U 26U 24U 24U 24U
4,4'-DDT - - 27U 28U 29U 24U 28U 27U 26U 2.4U) 24U 2.4U)
Aldrin - - 41U 41U 43U 36U 43U 41U 40U 36U 35U 36U
alpha-BHC - - 27U 28U 29U 24U 28U 27U 26U 24U 24U 24U
beta-BHC - - 6.8U 6.9 U 7.2U 6.1U 7.1U 6.8U 6.6 U 6.0U 59U 6.1U
Chlordane, Technical 2,860 103 14U 330 2300 12U 14U 14U 13U 12U 12U 12U
cis-Chlordane - - 27U 26 140 24U 28U 27U 26U 24U 24U 24U
delta-BHC - - 41U 41U 43U 36U 43U 41U 40U 36U 35U 36U
Dieldrin - - 27U 28U 29U 24U 28U 27U 26U 24U 24U 24U
Endosulfan | - - 27U 28U 29U 24U 28U 27U 26U 24U 24U 24U
Endosulfan Il - - 27U 28U 29U 24U 28U 27U 26U 24U 24U 24U
Endosulfan Sulfate - - 27U 28U 29U 24U 28U 27U 26U 2.4U) 24U 24U
Endrin - - 27U 28U 29U 24U 28U 27U 26U 24U 24U 24U
Endrin Aldehyde - - 27 UJ 28 UJ 29 UJ 24 U) 28 UJ 27 UJ 26 UJ 24U 24 U) 24U
Endrin Ketone - - 27U 28U 29U 24U 28U 27U 26U 24U 24U 24U
gamma-BHC - - 27U 28U 29U 24U 28U 27U 26U 24U 24U 24U
Heptachlor 222 1.9 4.1U 4.1U 4.9 36U 43U 4.1U 40U 3.6 UJ 35U 36U
Heptachlor Epoxide 110 4.02 11 16 49 36U 43U 11 40U 36U 35U 36U
Methoxychlor - - 14U 14U 14U 12U 14U 14U 13U 12U 12U 12U
Toxaphene - - 140U 140U 140U 120U 140U 140U 130U 120U 120U 120U
trans-Chlordane - -- 15 130 730 3.6U 43U 4.1U 4.0U 3.6U 3.5U 3.6U
Notes:

U = The analyte was analyzed for, but was not detected above the level of the reported sample quantitation limit.

UJ = The analyte was analyzed for, but was not detected. The reported quantitation limit is approximate and may be inaccurate or imprecise.
Bold = detected compound

Box = detected concentration is greater than the cleanup level for protection of groundwater

Green Box = detected concentration is greater than the cleanup level for direct contact

-- = not available

Abbreviations and Acronyms:

ug/kg = micrograms per kilogram MTCA = Model Toxics Control Act
bgs = below ground surface SDG = sample delivery group
ft = feet
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Project Number:
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LANDAU
ASSOCIATES

Work Location Personnel Protection and Safety Evaluation Form

Prepared by: Sierra Mott

Date:

July 21, 2016

A. Work Location Description

1.

©ENow R

Project Name:

Location:
Anticipated Activities

Size:
Surrounding Population:

Buildings/Homes/Industry:

Topography:
Anticipated Weather:
Unusual Features:

10. Site History:

0774006.020.024

Reviewed by:  Ken Reid
Date: August 4, 2016

Washington State Department of Natural Resources (DNR) Webster
Nursery Cleanup Action

Tumwater, Washington

Excavation and disposal of approximately 145 cubic yards of soil
contaminated with heptachlor epoxide (HE); confirmation soil
sampling; decommissioning two groundwater monitoring wells;
installation of two replacement monitoring wells using direct-push
drilling method; collection of groundwater samples.

Property is 4 acres; project area is less than 1 acre
Residential/Agricultural

Current DNR tree seedling nursery; equipment storage, warehouse
Flat

Sun or rain; 30 to 80 degrees Fahrenheit

None.

From 1978 until the mid-1990s, organochlorine pesticides were
stored in an underground storage tank (UST) located south of the
nursery’s pesticide storage warehouse. Pesticide containers were
rinsed in this building and diluted pesticide wash water leaked over
time from the UST. Upon final removal of the UST in 1996, pesticide
residues were found in surrounding subsurface soil adjacent to the
UST. Contaminated soil was removed and disposed of, but field
screening indicated that soil contamination was left in place.
Monitoring wells were installed immediately surrounding the former
UST location. Subsequently, Ecology issued an Agreed Order to DNR.
Additional wells were installed for long-term groundwater
monitoring. Recent groundwater and subsurface soil sampling results
indicate that HE exceeds applicable MTCA Method B soil and
groundwater cleanup levels near the zone of seasonal water table
fluctuation in the immediate vicinity of the former UST. Other
contaminants at the Site (below cleanup levels) include parent
compound heptachlor and alpha- and gamma-chlordane
(chlordanes). The proposed cleanup action consists of
decommissioning two monitoring wells located inside the excavation
area, removal and offsite disposal of contaminated soil located
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between 3 ft bgs and 10.5 ft bgs, Site restoration, and installation of
two replacement monitoring wells. Periodic groundwater sampling
will be performed subsequent to the cleanup action.

B. Hazard Description

1. Background Review: Complete [ Partial
If partial, why? Click here to enter text.
2. Hazardous Level: OB OCc D (Modified) [J Unknown

Justification: Existing data regarding site conditions and limited exposure based on field activities
and equipment to be used.
3. Types of Hazards: (Attach additional sheets as necessary)
A. Chemical Inhalation [ Explosive
[ Biological Ingestion 1 O, Def. Skin Contact

Describe: Contact with soil or groundwater impact by HE.

B. Physical [] Cold Stress Noise [] Heat Stress Other
Describe: Physical hazards associated with drilling, excavations and confirmation soil sampling, and
groundwater sampling.

C. (] Radiation
Describe: Click here to enter text.

4, Nature of Hazards:

Air Describe: Potential for airborne dust and contamination.

Soil Describe: Potential for contact with or ingestion of contaminated sediment
during drilling and sampling.

1 Surface Water Describe: Click here to enter text.

Groundwater Describe: Potential for contact with or ingestion of contaminated
groundwater during drilling and sampling.

1 Other Describe: Click here to enter text.
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5. Chemical Contaminants of Concern [1 N/A
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Instruments Used

PEL IDLH Source/Quantity Route of Symptoms of to Monitor
Contaminant (ppm) (ppm) Characteristics Exposure Acute Exposure Contaminant
Heptachlor 0.5 mg/m?3 35 mg/m?3 ] )
May be present in Inhalation, Tremors, Dust Control
soil. absorption, convulsion, liver
ingestion, dermal damage
contact. (carcinogen).
. 0.5 mg/m?3 Not available Present in Inhalation, Tremors, Dust Control
Heptachlor Epoxide . . .
groundwater and absorption, convulsion, liver
(HE) . . .
soil. ingestion, dermal damage
contact. (carcinogen)
0.5 mg/m?3 100 mg/m3 Present in Inhalation, Blurred vision, Dust Control
Chlordane . .
groundwater. absorption, delirium, cough,

ingestion, dermal
contact.

abdominal pain,
nausea, vomiting,
diarrhea
(carcinogen).

Notes: Heptachlor changes to HE once mixed with water (including in the body).
PEL is the Permissible Exposure Limit for an 8 hour day.

mg/m? = milligrams per cubic meter

1/19/2017 Y:\774\006\R\RAWP\RAWP_Final_Oct2017\Final\App B\AppB_HASP.docx
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6. Physical Hazards of Concern [1 N/A
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Hazard

Description

Location

Procedures Used to Minimize Hazard

Drill rig, fork lift, and support vehicles

Moving parts of drill rig, forklift, and the
support vehicles can be locations of
falling and flying objects and pinch/crush
points

Near drill rig for drilling and
installation of two monitoring
wells

Alert observation of surroundings; minimize time
spent near drill rig and get driller’s attention
before approaching drill rig, forklift, or any vehicle;
no loose clothing.

Open excavation

Excavations greater than 4 ft deep pose
a hazard of falls and sidewall collapse

Around excavations

Personnel will not be allowed to enter excavations
greater that 4 ft deep without shoring.
Confirmation soil samples will be collected using
an excavator bucket. While in an excavation less
than 4 ft deep, workers’ heads must not be
allowed to break the plane of the top of the
excavation so that in the case of a sidewall
collapse, the worker’s head and upper body are
not buried.

Weather stress

Exposure to hot or cold temperatures,
wind, and or rain

All areas of the site

Have drinking water accessible, wear appropriate
clothing (light for heat, warm for cold), wear
sunscreen protection, avoid caffeine, work in the
shade when possible, and take short breaks in the
shade as needed.

Slips, trips, and falls

Uneven terrain and drilling equipment

All areas of the site

Visual observations of terrain and hazards. Keep
work area clear of debris.

Overhead and underground utilities

Damage to utilities through drilling and
excavations

Around work area

Client to provide utility maps and a public utility
locating service will be utilized. No raised drill rig
towers within 20 ft of overhead power lines.

Travel to and from site

Operating motor vehicle in traffic on
highways and rural roads.

Route to and from site from
Landau Associates office

Operate motor vehicle while well rested and
physically able to drive safely. Conduct pre-trip
vehicle inspection, all vehicles to be maintained
and in good working order. Obey all traffic laws
including no cell phone use while driving. Secure
all cargo properly to avoid shifting. Allow sufficient
time for travel to site at safe speeds. Engage
emergency brake when parking vehicles. Establish
a planned route prior to departure. Be observant
of unsafe road conditions and erratic/dangerous
drivers.

1/19/2017 Y:\774\006\R\RAWP\RAWP_Final_Oct2017\Final\App B\AppB_HASP.docx
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7. Work Location Instrument Readings [1 N/A

Location:
Percent Oy:

Radioactivity:

FID:
Other:
Other:

Location:
Percent O3:

Radioactivity:

FID:
Other:
Other:

Location:
Percent Oy:

Radioactivity:

FID:
Other:
Other:

Location:
Percent Oy:

Radioactivity:

FID:
Other:
Other:

8. Hazards Expected in Preparation for Work Assignment X N/A
Describe: Click here to enter text.

1/19/2017 Y:\774\006\R\RAWP\RAWP_Final_Oct2017\Final\App B\AppB_HASP.docx

Percent LEL:

PID:

Other:
Other:
Other:

Percent LEL:

PID:

Other:
Other:
Other:

Percent LEL:

PID:

Other:
Other:
Other:

Percent LEL:

PID:

Other:
Other:
Other:
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C. Personal Protective Equipment

1. Level of Protection
O A 0B O cC D (Modified)
Location/Activity: All

O A (1B C D
Location/Activity: If action levels (Attachment A) are exceeded.

2. Protective Equipment (specify probable quantity required)

Respirator [ N/A Clothing [ N/A

SCBA, Airline Fully Encapsulating Suit
Full-Face Respirator Chemically Resistant Splash Suit
Half-Face Respirator (Cart. organic Apron, Specify:

vapor) (Only if upgrade to Level C)

X OO
0o

[] Escape mask Tyvek Coverall

1 None [1 Saranex Coverall

[ Other: [ Coverall, Specify

(] Other: Other: Dedicated field clothing, highly visible
safety vest

Head & Eye L[] N/A Hand Protection [ N/A

Hard Hat Undergloves; Type: Nitrile

[] Goggles [] Gloves; Type:

[J Face Shield [J Overgloves; Type:

Safety Eyeglasses (] None

Other: Hearing protection (] Other:

Foot Protection [] N/A
[J Neoprene Safety Boots with Steel Toe/Shank
Disposable Overboots
Other: Chemical Resistant Steel-Toe
Work Boots

3. Monitoring Equipment [1 N/A

0 Cal 0 PID
0 02 Meter 0 FID

0 Rad Survey 0 Other
0 Detector Tubes (optional)

Type:

1/19/2017 Y:\774\006\R\RAWP\RAWP_Final_Oct2017\Final\App B\AppB_HASP.docx Landau Associates
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D. Decontamination

Personal Decontamination Required [J Not Required

If required, describe: Decontaminate exposed skin before each break in the work shift and
before eating or drinking using hot water and soap. Use disposable PPE and discard as solid waste.
Avoid hand to mouth contact.

Equipment Decontamination Required [ Not Required

If required, describe:  Decontamination of non-dedicated sampling equipment soil and
groundwater sampling equipment with dry methods (brushing, scrubbing) and/or Alconox/tap water
solution followed by tap water rinse. Field staff will be prepared to set up a wash sink on site. All
contaminated water will be stored onsite.

1/19/2017 Y:\774\006\R\RAWP\RAWP_Final_Oct2017\Final\App B\AppB_HASP.docx Landau Associates
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E. Activities Covered Under This Plan

Task No. Description Preliminary Schedule

1 Monitoring well decommissioning and replacement; well ~ September through October 2018
development; initial sampling

2 Excavation and disposal of contaminated soil; September through October 2018
confirmation soil sampling

3 Groundwater sampling October 2018

1/19/2017 Y:\774\006\R\RAWP\RAWP_Final_Oct2017\Final\App B\AppB_HASP.docx Landau Associates
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Emergency Facilities and Numbers

Hospital: Capital Medical Center, 3900 Capital Mall Drive SW, Olympia, Washington 98502
Telephone: 360-754-5858
Directions: Attachment B

Urgent Care Clinic: Urgent Care South, 6981 Littlerock Road SW #101, Olympia Washington,
Telephone: 360-943-3633
Directions: Attachment C

Emergency Transportation Systems (Fire, Police, Ambulance) -- 911
Emergency Routes — Maps (Attachment B and C)

Emergency Contacts:

Name Offsite Onsite

Toni Smith 253-926-2493 208-275-9785
Eric Weber 253-926-2493 206-940-2406
Christine Kimmel 425-778-0907 206-786-3801

In the event of an emergency, do the following:

1. Call for help as soon as possible. Call 911. Give the following information:
a. WHERE the emergency is — use cross streets or landmarks
b. PHONE NUMBER you are calling from
c. WHAT HAPPENED — type of injury
d. WHAT is being done for the victim(s)
e. YOU HANG UP LAST - let the person you called hang up first.

2. If the victim can be moved, paramedics will transport to the hospital. If the injury or exposure
is not life-threatening, decontaminate the individual first. If decontamination is not feasible,
wrap the individual in a blanket or sheet of plastic (avoiding the head and face) prior to
transport.

In the event of a non-emergency injury, do the following:

1. Askthe injured person if you can help them.

2. Administer first aid to the skill level for which you have been trained and feel comfortable
performing. If you are unsure if the emergency is life threatening or not, immediately call 911
and follow the steps above.

3. |If the injury is minor, but some medical attention beyond the skills of site workers is required
after administering first aid, the victim can be transported to the hospital following
decontamination, if necessary. The directions to the nearest Urgent Care Clinic is provided in
Attachment C.
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Health and Safety Plan
Approval/Sign Off Form

| have read, understood, and agreed with the information set forth in this Health and Safety Plan (and
attachments) and discussed in the Personnel Health and Safety briefing.

Click here to enter text.

Click here to enter text.

Name Signature Date
Click here to enter text. Click here to enter text.
Name Signature Date
Click here to enter text. Click here to enter text.
Name Signature Date
Click here to enter text. Click here to enter text.
Name /ignature Date
Toni Smith January 19, 2017
Task Manager Signature Date
Sierra Mott )j/\mw W January 19, 2017
Site Safety Coordinator Signature Date

-

o L e
6’57'?-‘-"3’4--!65' tgrtrrield

Christine Kimmel January 19, 2017

LAl Health and Safety Manager Signature Date
. P\(J; o—
Eric Weber i’ o (2 January 19, 2017
Project Manager Signature Date

Personnel Health and Safety Briefing Conducted by:

Sierra Mott Click here to enter text.

Name Signature Date
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Attachment A
Action Levels for Respiratory Protection

Monitoring Parameter Reading Level of Protection

Dust Visible Dust Apply moisture to soil, if dust
persists then upgrade to
Modified Level D PPE and
monitor dust level at work
perimeter
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Attachment B
Directions to Hospital
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Tdth Ave SE

80rh Ave SE

1. Head north on Blomberg St SW toward 93rd Ave SW
About 54 secs

2. Take the 1stright onto 93rd Ave SW
About 2 mins

3. Turn leftto merge onto I-5 N
About 5 mins

4. Take exit 104 to merge onto US-101 N toward Aberdeen/Port Angeles
About 2 mins

. Take the Black Lake Blvd exit toward W Olympia

6. Keep right at the fork, follow signs for West Olympia and merge onto Black Lake Blvd SW

7. Turn left onto Cooper Point Rd SW
About 52 secs

8. Turn left onto Capital Mall Dr SW
About 2 mins

9. Turn right

10. Turn left

Destination will be on the right

Capital Medical Center

3900 Capitol Mall Dr SW, Olympia, WA 98502

232 2AINEQA
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Attachment C
Directions to Urgent Care Center
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3. Turnright onto Littlerock Rd SW
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5. Atthe traffic circle, take the 3rd exit onto 70th Ave SW
@ CDestination will be on the right
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1.0 INTRODUCTION

This Sample and Analysis Plan/Quality Assurance Project Plan (SAP/QAPP) describes field sampling and
laboratory analytical procedures that will be followed during completion of cleanup activities at the
Webster Nursery site (Site) located south of Tumwater, Washington. Soil and groundwater at the Site
is affected by a historical release of organochlorine pesticides from an underground storage tank. The
proposed cleanup consists of soil removal, confirmation soil sampling, decommissioning wells, and
replacing two groundwater monitoring wells located in the area proposed for excavation, sampling of
stockpiled clean soil, and groundwater sampling. A detailed description of the Site and cleanup
objectives is provided in the Feasibility Study (LAI 2016), Cleanup Action Plan (CAP; Ecology 2016), and
Remedial Action Work Plan (RAWP; to which this SAP/QAPP is appended).

The purpose of this plan is to provide sampling and analysis methodologies consistent with accepted
procedures that will maintain accuracy, reproducibility, and comparability of data during sampling
events. This SAP/QAPP has been prepared in accordance with the requirements of Washington
Administrative Code (WAC) 173-340-820 to support the tasks specified in the Washington State
Department of Ecology (Ecology) Webster Nursery CAP (Ecology 2016). This SAP/QAPP also references
the Site Health and Safety Plan (HASP) presented in Appendix B of the RAWP.

Sampling and Analysis Plan/Quality Assurance Project Plan 0774006.020.024
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2.0 PROJECT ORGANIZATION AND RESPONSIBILITY

The responsibilities of key project personnel are defined below.

2.1 Management Responsibilities

Toni Smith, Landau Associates, Inc. (LAl) Project Manager

The project manager will have overall responsibility for project implementation consistent with the
approved RAWP, and will be responsible for maintaining quality assurance (QA). Tasks include:
e Prepare and review the RAWP, HASP, SAP/QAPP and other key project plans

e Coordinate permitting and pre-construction activities
e Coordinate field activities

e Monitor project activity and quality

e Provide regulatory and technical consulting

e Coordinate proper handling and disposal of excavated soil.

2.2 Quality Assurance Responsibilities

Danille Jorgensen and Kristi Schultz, LAl Data Specialists

The data specialist will be responsible for the management and integrity of analytical and field data
generated for this project. Tasks include the following:

e laboratory coordination and oversight

e Verification and validation of analytical data in accordance with this SAP/QAPP, LAl standard

operating procedures (SOPs,) and US Environmental Protection Agency (EPA) Contract
Laboratory Program (CLP) guidelines as applicable

e Management and maintenance of the project’s structure query language (SQL) server
database, which uses the EarthSoft EQuIS™ data management system

e Data queries and reporting from the EQuIS database
e Submittals to Ecology’s Environmental Information Management (EIM) database

e Advising on data corrective action procedures.

2.3 Laboratory Responsibilities

TestAmerica Laboratories, Inc. (TA) located in Tacoma, Washington, is an Ecology-accredited
laboratory and will perform soil analyses and related analytical services in support of cleanup
activities described in the RAWP. In order to identify detections above the groundwater cleanup level
(CUL; 0.0048 micrograms per liter [ug/L]), groundwater monitoring analyses are anticipated to be
performed by the Analytical Resources, Inc. (ARI) laboratory in Tukwila, Washington, also an Ecology-
accredited laboratory, using the EPA 8081B low-level (LL) method.

Sampling and Analysis Plan/Quality Assurance Project Plan 0774006.020.024
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2.4

Field Responsibilities

Sierra Mott, LAl Field Lead

The field lead will be responsible for leading and coordinating field activities including documentation,

sampling, and sample handling. The field lead will report directly to the LAl project manager. Tasks

include the following:

Coordinating with the LAl project manager

Coordinating and managing field and laboratory activities, including sampling
Documenting and reviewing field data including field measurements and monitoring
Following the schedule of work

Coordinating and overseeing subcontractors

Drafting the cleanup action completion report.

Sampling and Analysis Plan/Quality Assurance Project Plan 0774006.020.024
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3.0 QUALITY ASSURANCE

This section presents the QA and quality control (QC) objectives and processes including data quality
objectives (DQOs), measurement quality objectives (MQOs), data quality indicators (DQl), and QC
procedures for field and laboratory work.

3.1 Data Quality Objectives

DQOs specify the environmental decisions that the data will support and the corresponding level of
datum quality required to ensure decisions are based on sound scientific data. The DQOs for this
project are to collect data in support of the selected remedial action as detailed in the 2016 CAP,
which is being implemented to remove heptachlor epoxide (HE) concentrations in shallow water
through excavation of HE-affected soil near the seasonal water table. Data will also be collected in
support of documenting the performance of the remedial excavation. While HE is the primary
chemical of concern at the Site, soil and groundwater samples will be analyzed for organochlorine
pesticides by EPA Method 8081B. Data will be compared to the Model Toxics Control Act (MTCA)
Method B soil CULs protective of groundwater, as listed in Table 1 of this plan.

3.2 Data Quality Indicators

DQls are used to establish quality objectives and are discussed in detail below. A summary of DQls and
their associated MQOs is presented in Table 2.

3.2.1 Precision

Precision is a measure of variability in the results of replicate measurements due to random error
(Ecology 2004). Precision is best expressed in terms of the standard deviation or relative percent
difference (RPD). QC sample types that can be used to evaluate precision include field and laboratory
duplicates, matrix spike duplicates (MSD), and laboratory control sample duplicates (LCSD). The
precision of duplicate measurements will be expressed as an RPD, which is calculated by dividing the
absolute value of the difference of the two measurements by the average of the two measurements,
and expressing as a percentage. The formula for RPD calculation is shown below:

ID1 — D2|
[(D1 + D2) = 2]

RPD = [ ] X 100%

Where:
D1 = first measurement value and
D2 = second measurement value (duplicate)

3.2.2 Accuracy

Accuracy is a combination of precision and bias, in that it represents the degree to which a measured
value represents the known value (Ecology 2004). Accuracy is expressed as the percent recovery of
spiked samples (matrix spike [MS], laboratory control sample [LCS], and surrogate spike). The general
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formula used to calculate percent recovery is shown below, for MS/MSD percent recovery the result
from the unspiked sample is taken into account in the formula:

SSR
S

%Rz[c

] X 100%

Where:

%R = Percent Recovery

SSR = Spiked Sample Result

Cs = Concentration of the Spike Added

3.2.3 Representativeness

Representativeness is an indicator of how accurately a result reflects the desired characteristic(s) of a
defined population, accounting for both temporal and spatial variability (Ecology 2004).
Representativeness qualitatively describes how well the analytical data characterize an area of
concern. Representativeness is largely determined by the sampling design; analytical parameters for
use in its evaluation include method-specified holding times and preservation requirements, and
matrix heterogeneity. The sampling design for this project is discussed in Section 7.2.

3.2.4 Comparability

Comparability is the “degree of confidence with which one data set can be compared to another”
(EPA 2004). QC procedures and MQOs as stated in this plan will provide for measurements that are
consistent and representative of the media and conditions measured.

3.2.5 Completeness

Completeness is a measure of “the amount of valid data obtained from a measurement system
compared to the amount that could be expected to be obtained under normal conditions” (EPA 1988).
Field completeness is calculated as the number of actual samples collected divided by the number of
planned samples. Analytical completeness is calculated as the number of valid data points divided by
the total number of data points requested. Data points are considered invalid if they are rejected
during data validation. The data validation approach for this project is provided in Section 5.0.

3.3 Quality Control Procedures

This section describes QC procedures which will be implemented in the field and in the laboratory.

3.3.1 Field Quality Control Procedures

QC procedures to be implemented in the field include preventative maintenance/calibration of field
instruments, sampling, documentation, and custody procedures.

Sampling and Analysis Plan/Quality Assurance Project Plan 0774006.020.024
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3.3.1.1 Preventative Maintenance/Calibration Procedures

Field instruments will be properly operated, calibrated, and maintained by qualified personnel
according to the manufacturer’s guidelines and recommendations. Periodic schedules for preventive
maintenance of any field instruments used during the project, including equipment testing, parts
replacement, and general cleaning will be followed according to the manufacturer’s instructions. Field
equipment performance will be evaluated against check standards and calibration blanks, as
appropriate, for each parameter before use and at least once during a sampling day or when meter
drift is suspected.

Documentation of routine and special preventive maintenance and calibration information will be
maintained in a field or laboratory logbook or reference file and will be available upon request. Each
maintenance and calibration logbook entry will include the date and initials of the individual
performing the activity.

3.3.1.2 Sampling, Documentation, and Custody Procedures

Soil and groundwater samples submitted to the analytical laboratory for analysis will be collected in
the appropriate sample containers provided by the laboratory. The samples will be preserved by
cooling to a temperature of less than 6 degrees Celsius and, as required, by the analytical method.
Sample extraction and analysis will be performed by the analytical laboratory within the
recommended holding times. Sample containers, preservatives, and holding times for each chemical
analysis are presented in Table 3.

3.3.2 Laboratory Quality Control Procedures

Laboratory analyses for all constituents will be conducted by a laboratory that is certified through the
Environmental Laboratory Accreditation Program (ELAP). The laboratory is required to maintain
current certification through the duration of time they are performing analytical work for this project.
This section describes the QC procedures to be implemented by TA located in Tacoma, Washington
and ARI, which are the selected and anticipated analytical laboratories, respectively.

3.3.2.1 Analytical Methods and Reporting Limits

Groundwater and soil samples collected during the excavation, confirmation, and compliance
monitoring sampling events will be analyzed for organochlorine pesticides by EPA Method 8081B LL
and EPA Method 8081B, respectively. The laboratories shall be qualified to perform the analyses using
standard, documented laboratory analytical procedures. All analytical work shall be performed in
accordance with this plan, TA’s Quality Systems Manual, and ARI’s Quality System Manual.

To confirm that soil containing concentrations of contaminants above the cleanup standards is
removed and that soil remaining on-site following cleanup meets the cleanup standards to the extent
practicable, MTCA Method B CULs protective of groundwater will be achieved by the laboratory’s
reporting limits, as opposed to the method detection limits. Reporting limit goals and CULs for each
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constituent are identified for each analysis. These are only goals because instances may arise where
high sample concentrations, non-homogeneity of samples, dry weight reporting, or matrix
interferences preclude achieving the desired reporting limits and associated QC criteria. If this occurs,
the laboratory will report the reason(s) for deviations from these reporting limits or non-compliance
with QC criteria.

3.3.2.2 Instrument Calibration and Maintenance

The analytical laboratory project manager is responsible for maintaining laboratory instruments in
proper working order, including routine maintenance and calibration, and training of personnel in
maintenance and calibration procedures. Laboratory instruments will be properly calibrated with
appropriate check standards and calibration blanks for each parameter before beginning each
analysis. Instrument performance check standards, where required, and calibration blank results will
be recorded in a laboratory logbook dedicated to each instrument. At a minimum, the preventive
maintenance schedules contained in the EPA methods and in the equipment manufacturer’s
instructions will be followed.

3.3.2.3 Documentation

Analytical data will be provided by the laboratory in an electronic (pdf) report format and an
electronic data deliverable (EDD). Both laboratory deliverables will be saved in the project folder,
which is on a secure server that is routinely backed up. LAl uses EQuIS environmental data
management software for querying and reporting analytical data. Project EDDs will be reviewed to the
laboratory report for QA/QC and completeness and then loaded to the project’s EQuIS database.
Laboratory data reports for this project will be an EPA Tier Il equivalent and at a minimum, will include
the following:

e Both field and laboratory sample identification number

e Case narrative, including adherence to prescribed protocols, non-conformity events,
corrective measures, and/or data deficiencies

e Sample analytical results

e The sample date, the date it was received at the laboratory, and the date that it was extracted
and/or analyzed

e The quantified concentration
e The method reporting limit
e Units for reporting

e Laboratory QC sample results (including date and time of analysis, method, and acceptability
criteria), such as:

— Data qualifiers assigned by the laboratory, with definitions presented in each report
— Surrogate recoveries

-  MS/MSD results
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— LCS/LCSD results
— Laboratory duplicate results
— Blank results

e Sample custody (including signed, original chain-of-custody [COC] records, and documentation
of condition of custody seals)

e ELAP certification number and method listing.

Upon receipt of laboratory data, the LAl data specialist and project manager will review the data for
completeness and format. If any error is noted in the laboratory report, the laboratory will be
informed and appropriate corrective action will be performed, including review of raw data, assigning
a data qualifier to the sample result, and/or reanalysis of the sample. For minor corrections (such as
misspelled sample names), the individual making the correction shall cross a line through the error,

enter the correct information, and initial and date the correction.
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4.0 SAMPLE HANDLING, DOCUMENTATION, AND CUSTODY
PROCEDURES

Sample handling and documentation procedures are summarized in this section. These procedures
and protocols for sampling activities were developed to meet the DQOs of the CAP, and are based on
proven and acceptable sampling methods as established by EPA guidance documents, Washington
State regulations, and professional judgment. Sample preservation and storage requirements are
provided in Table 2.

4.1 Sample Handling and Transport

Sample collection procedures and protocols for each sampling activity are described in detail in
Section 7.2 of this SAP/QAPP. Sample containers, preservatives, and holding times (Table 3) will vary
according to the type of sample collected and the analytical method to be used. Strict precautions will
be taken to adhere to maximum sample holding times. Each sample will be documented, labeled, and
identified as noted below.

4.1.1 Sample Packaging and Shipping

The following procedures will be followed:
e Samples will be packaged and transported in a manner that protects the integrity of the
sample and prevents detrimental effects due to the possible hazardous nature of samples.

e Samples will be placed on sealed, reusable ice packs or ice that is double-bagged using Ziploc®
bags in coolers immediately after collection. At the end of each day, samples will be
inventoried and sent to the analytical laboratory in a lined cooler containing ice.

e Samples will be packaged carefully to avoid breakage or cross contamination using sufficient
packing material. The COC forms accompanying the samples to the laboratory will be placed
inside a separate plastic Ziploc bag and taped inside the cooler lid.

e The samples will generally will be delivered to the laboratory in person or shipped by a
commercial overnight carrier. If shipped using an overnight carrier, the shipping container will
be taped shut with strapping tape and custody seals.

4.2 Sample Custody and Documentation

Sample documentation includes field notes, field sampling forms, field photographs, and container
labels. Sample custody procedures include field, shipment, transfer, and laboratory custody
procedures.

4.2.1 Documentation

Documentation necessary to meet the field QA objectives for this project includes:

e Field notebooks (logbooks) in which general field observations and activities are recorded

e Field sampling forms specific to sampling (COC, etc.)
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e Sample container labels.

If an error is made on any field documentation, corrections will be made by drawing a single line
through the error and entering the correct information. Whenever possible, errors will be corrected
by the person who made the entry. Corrections will be initialed, dated, and, if necessary, a footnote
explaining the correction will be included. The erroneous information will not be discarded. All field
documentation and project records will be filed to prevent loss, damage, or alteration. Access to any
archived project files or laboratory data will be controlled to maintain integrity of the documentation

4.2.1.1 Field Notebook

Daily field documentation of individual field tasks will be recorded to provide sufficient data and
observations to enable participants to reconstruct events that occurred during the project and to
refresh the memory of the field personnel if called upon to give testimony during legal proceedings.
Corrections will be made as explained above. Information documented on field sampling forms need
not be repeated in the field notes; however, reference must be made in the field notes to the field
forms.

4.2.1.2 Field Sampling Forms

To aid in achieving complete data, field-sampling forms (e.g., COC record, sample collection form, etc.)
will be used to document sampling activities.

4.2.1.3 Photographs

Photographs may be taken in the field to document sampling locations and conditions. When taken,
time and date of photographs will be recorded in field notes and the photograph archived as an

electronic file for future use.

4.2.2 Sample Custody

The primary objective of sample custody is to create an accurate record that can be used to trace the
possession and handling of samples so their quality and integrity can be documented and maintained
from collection until completion of all required analyses. Adequate documentation of sample custody
will be achieved by means of the COC record initially completed by the sampler, and thereafter signed
by each individual who accepts custody of the sample. A sample will be considered to be in custody
under the following conditions:

o A handler has the sample in physical possession

e The handler has the sample in view

e The sample is locked or secured in a locked container or otherwise sealed so that tampering
will be evident

e The sample is kept in a secured area, restricted to authorized personnel only.
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Sample control and COC in the field and during transport to the laboratory will be conducted in
general conformance with the procedures described below.

4.2.2.1 Field Custody Procedures

The following field custody procedures will be followed:
e As few persons as possible will handle samples

e Sample bottles will be obtained new or pre-cleaned from the laboratory performing the
analyses

e The person collecting the sample will be responsible for completing the COC record and for
the care and custody of collected samples until they are transferred to another person under
standard COC procedures

e The LAl field representative will oversee field custody procedures during the fieldwork and in
the event of non-compliance, will determine if corrective action is required.

4.2.2.2 Sample Shipment Custody Procedures

The following custody sample shipment procedures will be followed:

e The coolers in which the samples are shipped will be accompanied by the COC record
identifying their contents. The original record and laboratory copy will accompany the
shipment (sealed inside the shipping container). The other copy will be distributed, as
appropriate, to the LAl project manager.

e If the samples are to be shipped via a commercial carrier, shipping containers will be sealed
with custody seals for shipment to the laboratory. The method of shipment, name of courier,
and other pertinent information will be entered in the remarks section of the COC record.

4.2.2.3 Transfer of Custody

When samples are transferred, the individual(s) relinquishing and receiving the samples will sign the
COC record and document the date and time of transfer. The person who collected the sample(s) will
sign the form in the first signature space. If the samples are shipped via commercial carriers, the COC
records will be sealed inside the sample container before delivery and the custody signature will be
from the person who receives the samples from the carrier at its final destination. Each person taking
custody will evaluate the integrity of the shipping container seal and note any observations on the
COC record. Project documentation of sample custody will be verified during regular review of the
laboratory data package(s).

4.2.2.4 Laboratory Custody Procedures

A designated sample custodian at the laboratory will accept custody of the shipped samples and
certify that the sample identification numbers match those on the COC record. The custodian will log
the sample identification numbers and requested analyses in accordance with laboratory QA/QC
protocols. The laboratory will maintain sample security and custody throughout the analytical
process.
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5.0 DATA REDUCTION, VALIDATION, AND REPORTING

Analytical reports from the laboratory for this project will be accompanied by QC results and any
other necessary analytical information to enable reviewers to determine the quality of the data. The
LAl quality reviewer for this project is responsible to the LAl project manager for conducting checks
for internal consistency, transmittal errors, laboratory protocols, and for complete adherence to the
QC elements in this SAP/QAPP. The LAI data specialist will be responsible for conducting checks for
adherence to the QC elements specified in this SAP/QAPP and for performing an EPA-equivalent Level
IIA validation, the components of which are listed below. Level lIA validation is performed primarily
from information contained on sample result forms and sample related QC summary forms; raw data
is not reviewed during this process:

e (Case Narrative

e COC documentation

e Sample receipt and condition documentation

e Sample summary or equivalent

e Method summary or equivalent

e Sample results with date, units, and reporting limits
e laboratory data qualifier definitions

e Contract Laboratory Program (CLP) equivalent forms
e Method/laboratory blank results

e Sample surrogate results

e Field QCresults

e LCS/LCSD results

e MS/MSD results

e Lab duplicate results.

Data validation will be performed in accordance with applicable sections of the EPA CLP National
Functional Guidelines for Organic Data Review (EPA 2014), analytical methods, LAl data validation
SOPs, and this SAP/QAPP. If significant non-conformities are found, additional laboratory data may be
evaluated. Corrective action, as described in Section 6.0, will be determined by the LAI project
manager and may include any of the following responses:

e Rejection of the data and resampling
e Qualification of the data
e Modification of field and/or laboratory procedures.

Data qualification arising from data validation activities will be described in the reports summarizing
the results of the supplemental investigation and compliance monitoring.
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6.0 CORRECTIVE ACTIONS

Corrective action will be required if there are deviations from the methods or QA requirements
established in this SAP/QAPP or if there are equipment or analytical malfunctions. Corrective action
procedures will be implemented based on the type of unacceptable data and will be developed on a
case-by-case basis. The following corrective actions may be included:

e Altering procedures in the field

e Using a different batch of sample containers

e Performing an audit of field or laboratory procedures
e Reanalyzing samples (if holding times allow)

e Resampling

e Evaluating sampling and analytical procedures to determine possible causes of the
discrepancies

e Accepting the data with no action, acknowledging the level of uncertainty
e Qualification of the data
e Rejecting the data as unusable.

During field operations and sampling procedures, the field personnel will be responsible for
conducting and reporting required corrective action. A description of any corrective action taken will
be entered in the daily field notebook. If field conditions do not allow for conformance with this
SAP/QAPP, the LAI project manager will be consulted immediately. For any corrective action or field
condition resulting in a revision of this SAP/QAPP, the LAl project manager will authorize changes or
exceptions to the SAP/QAPP, as necessary and appropriate.

During laboratory analysis, the laboratory QA officer will be responsible for taking required corrective
actions in response to equipment malfunctions. If an analysis does not meet data quality goals
outlined in this SAP/QAPP, corrective action generally will follow the guidelines in the EPA analytical
methods noted in this SAP/QAPP and the EPA guidelines for data validation (EPA 1999, 2004,
respectively). If analytical conditions are such that non-conformance with this SAP/QAPP is indicated,
the LAl project manager will be notified as soon as possible so that any additional corrective actions
can be taken.

The LAI project manager ultimately is responsible for implementation of appropriate corrective action
and maintenance of a complete record of QC issues and corrective actions.
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7.0 FIELD INVESTIGATION PROCEDURES

Field activities are expected to include monitoring well drilling, installation and decommissioning, soil
sampling, and groundwater sampling. Procedures for sampling, sample handling, and documentation
are described below.

7.1 Monitoring Wells

Existing monitoring wells SW-10 and SW-11 will be replaced by new monitoring wells SW-17 and SW-
18, respectively (see Figure 4 of the RAWP). Well and boring logs for SW-10 and SW-11 are shown on
Figures 1 and 2, respectively and should be referenced for consistency. The drilling subcontractor will
drill and install monitoring wells under the oversight of an LAl field representative. The drilling
contractor will be responsible for obtaining and submitting all well drilling permits, logs, and well
identification (ID) tags as required by the State of Washington. Drilling and construction details are
provided below.

7.1.1 Well Decommissioning

Wells SW-10 and SW-11 will be decommissioned according to regulation (WAC 173-160-460) prior to
excavation. Wells will be decommissioned by pressure grouting or filling with bentonite chips. All
piping and associated monuments can be left in place and removed during excavation.

7.1.2 Well Drilling Methods

New wells will be installed using direct-push (DP) drilling technology. DP is accomplished using a truck-
mounted, track-mounted, or hand-portable DP rig. Depending on the manufacturer, make, and model,
DP drill tooling is advanced by static push, pneumatic impact, or vibratory methods, or a combination
thereof. In its standard configuration, DP drilling collects a continuous soil core in a 2.25-inch
diameter core barrel with a removable polyethylene liner. Once the desired depth is reached, the core
is extracted from the ground and the liner and soil core are removed from the core barrel.

7.1.3 Well Installation

All wells will be constructed in accordance with the state’s Minimum Standards for Construction and
Maintenance of Wells (WAC 173-360) or in accordance with a variance obtained from Ecology.

7.1.4 Pre-Packed Well Screens

The purpose of the well screen is to allow groundwater to easily enter the well while preventing entry
of filter pack sand. Well screens will be constructed from pre-packed PVC well screens. Pre-packed
screens help to assure that the sand pack is well distributed along the length of the screen, which can
be difficult to achieve using DP drilling methods due the small diameter of the borehole. Well screens
will be 10-ft long and factory-slotted with a slot size of 0.010 inch.
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Filter pack is intended to minimize transport of fine-grained sediment into the well without restricting
the flow of groundwater. The filter pack will consist of size 20-40 sand in a pre-packed screen (or
equivalent). Additional equivalent sand will be poured slowly (to prevent bridging) into the annulus to
approximately 1 ft above the screen as the drill casing is retracted. This 1 ft of filter pack sand above
the top of the well screen will prevent migration of the overlying bentonite seal material into the
screened intake zone. The volume of sand emplaced will be recorded on the well construction log.

7.1.5 Well Riser

A new, clean, flush-threaded, 2-inch-diameter PVC well riser will be installed from the top of the
screen to the ground surface. The riser will be cut flat at the top. A small, V-shaped notch or other
permanent mark will be made in the lip as a mark from which all future water level readings will be
made. By convention, the notch will be located on the north side of the well riser pipe.

7.1.6 Well Seal

Granular bentonite will be used to construct the annular seal above the filter pack. Bentonite will be
added slowly to minimize the potential for bridging.

7.1.7 Surface Completion

A concrete surface seal and well monument will constitute the surface completion. The concrete
surface seal will be placed in the upper 2 ft of the boring.

Flush-mounted monuments (minimum of 6 inches in diameter) will be used. The top of the flush
monument will be at least 1 inch, but not more than 2 inches above the surrounding surface grade to
allow for drainage away from the well location. A concrete pad will be installed around monuments.
No protective metal posts will be required.

7.1.8 Well Development

Well development will be performed 24 or more hours after well installation using the following
procedures:
1. The depth to the bottom of the well shall be measured prior to beginning development.

2. Use a weighted 1.5-inch-diameter PVC or stainless steel bailer with a ceramic-ball check valve
(or equivalent) to remove sand and fines from the bottom of the well casing. Carefully lower
the bailer to the bottom of the well and gently raise and lower it to suspend the fines in the
water column. Withdraw the bailer from the well and pour out (rinse if necessary) the fines
and purged water. Repeat until no more sediment is retrieved from the bottom of the well.

3. Surge the well screen interval with the bailer or a surge block several times.

4. Pump water from the well using a centrifugal pump or airlift. Raise the pump intake
incrementally to remove turbidity through the entire screened interval. Periodically record the
pumping rate and the turbidity of discharged water. Continue pumping water from the well
until the turbidity is significantly reduced.
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Again, surge the well with the bailer or a surge block.

Measure and record the total depth of the well. Evaluate whether fines are present in the
bottom of the casing.

Pump again and continue pumping until the well yields water with a turbidity of 10
nephelometric turbidity units (NTUs) or less, unless Ecology agrees that it is not practical to
continue development to reach this criteria. If water was added to the well during drilling, a
minimum of 200 percent of the volume of water added to the well must be purged during
development. Record the final turbidity on the well development log.

Purge water shall be contained on-site and handled as described in Section 3.2.1.7 of the RAWP.

7.1.9

Well Construction Logs

A graphic log showing well construction details will accompany each boring log. Construction logs will

include the following:

Well location and designation

Date completed

Boring dimensions

Ecology Well Tag ID Number

Well screen and riser pipe material descriptions and lengths

Composition and depths of filter pack materials, bentonite well seal, and surface concrete

A description of the surface monument and protective mechanisms.

7.1.10 Well Development Logs

Well development logs will contain the following information:

Well location and designation

Screened interval and casing diameter

Date and time of development

Weather conditions

Static water levels measured before and after development

Total depth of well before and after development

Volume of water in the well casing

Descriptions of development equipment (pumps, surge blocks, hose/tubing diameter, etc.)
Equipment calibration data

A record showing water volumes purged from the well, purge rates, water quality parameter
measurements (turbidity), and presence of fines in the bottom of the well.
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7.1.11 Well Surveying

A licensed land surveying subcontractor will survey the horizontal and vertical coordinates of new
monitoring well locations, as well as the vertical coordinates of existing monitoring wells. The vertical
coordinates will be measured at the lip of the PVC well casing at the marked point that will be used
for future groundwater measurements. Horizontal coordinates (x, y) will be measured to the nearest
0.1 ft and vertical (z) elevations will be measured to the nearest 0.01 ft. Horizontal coordinates will be
measured in feet using Washington State Plane south zone coordinates referencing the North
American Datum 1983. Vertical elevations will be measured referencing the North American Vertical
Datum of 1988 (NAVD88).

7.2 Sampling

This section documents field procedures that will be used to collect confirmation soil samples and
groundwater samples. Any variation or modification to these procedures that may become necessary
will be coordinated with Ecology and documented in field records.

7.2.1 Confirmation Soil Sampling

Confirmation soil sampling will be performed during excavation. Four confirmation samples will be
collected from the base of the excavation. Base samples will be collected approximately near the
center of each slot. Additionally, one confirmation sample will be collected from each of the north,
west, and east exterior sidewalls, and two confirmation samples will be collected from the south
exterior sidewall, of the total proposed excavation. Sidewall samples will be collected at a depth
corresponding to the depth of the maximum HE detection near the sample (see Figure 6 of the
RAWP). Because trench boxes will block the walls of each slot, sidewall samples will be collected with
the excavator bucket while the trench box is being advanced downward. The excavator bucket will be
used to collect soil from below the exterior trench box wall at the selected location. Soil sample
locations will be measured from fixed Site features (e.g., structures and monitoring wells) and plotted
on a Site map in the field.

Confirmation soil samples will be submitted to the analytical laboratory for analysis on a standard
turnaround time. Expedited turnaround times will not be employed in confirmation sample analyses
as the extent of excavation will be limited by physical constraints rather than the extent of
contamination. The excavation will be completed to the vertical and horizontal extents presented in
the RAWP as practicable at the time of work, and open trenches will be backfilled at the completion of
excavation and confirmation sampling as described in the RAWP.

7.2.2 Confirmation Soil Sampling Procedures

Discrete soil samples will be collected from the base and sidewalls of the excavated areas using
decontaminated sampling utensils. Samples collected from the base of the excavation will be
collected from the top 6 inches of undisturbed soil; samples collected from the excavation sidewalls
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will be collected from a discrete depth corresponding to the depth of the maximum HE detection near
the sample. The total depth of the excavation is anticipated to be 10 to 15 ft deep; therefore, to
adequately protect workers, soil samples will be collected from the base and sidewalls of the
excavation using the excavator bucket. Samples will be taken from a location within the bucket that is
most representative of intact (least disturbed) soil and where soil is not in contact with the walls of
the bucket.

Each soil sample will be placed directly into a clean laboratory-provided sample container and stored
in a cooler with ice until delivery to the analytical laboratory. The location and soil conditions for each
sample will be recorded on field notes. All sampling equipment will be cleaned in accordance with the
decontamination procedures outlined in Section 7.3.2. Soil samples may be collected from depths
below the groundwater table using the excavator bucket. One blind field duplicate soil sample will be
collected during excavation.

Soil data is screened using the current MTCA Method B groundwater CUL for applicable constituents.
The primary constituent of concern at the Site is HE. Confirmation soil samples will be analyzed for
organochlorine pesticides by EPA Method 8081B at TA.

7.2.2.1 Stockpile Sampling

Clean soil will be stockpiled on site for use as backfill. Stockpiled soil will include imported clean fill
and excavated soil that is expected to be clean. The contractor is required to obtain confirmation of
the non-contaminated nature of imported clean fill from the supplier, including laboratory results
from three discrete samples of the imported fill material, as specified in Section 3.3 of Appendix A.
Additionally, the Owner’s representative will confirm the non-contaminated nature of imported clean
fill by collecting two, six-point composite soil samples from the imported clean fill stockpile to be
analyzed for pesticides using EPA Method 8081B. Soil originating from the following sources and/or
sites will not be acceptable (Ecology 2016b):

a. Sites undergoing an environmental cleanup

b. Agricultural sites where soils contain pesticides, herbicides or metals.

c. Industrial and/or commercial sites where hazardous materials were used, handled or stored.
d. Sites where petroleum hydrocarbons could have spilled or leaked into the soil.

e. Street sweepings.

f. Commercial sites including former gasoline service stations.
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g. Retail areas that contained dry cleaning facilities or photographic processing facilities, paint
stores, auto repair and/or painting facilities.

h. Agricultural supply stores.

i. Industrial facilities including metal processing shops, manufacturing facilities, aerospace
facilities, oil refineries, waste treatment plants, or other similar facilities.

j.  Soil from a thermal desorption remediation or treatment process.
k. Soil from a biological remediation or treatment process.

To confirm the non-contaminated nature of excavated soil that is expected to be clean, two, six-point
composite soil samples collected from the excavated clean soil stockpile will be analyzed for
pesticides using EPA Method 8081B on an expedited (72-hour) turnaround time. If contaminants of
concern are detected above applicable CULs in the excavated clean soil stockpile sample, the
excavated clean soil stockpile will be handled and disposed of in the same manner as contaminated
soil, and additional clean backfill material will be imported to compensate for the lost volume. If the
soil sample does not exceed applicable CULs, the excavated clean soil stockpile will be used to backfill
the excavation. Laboratory results will be provided in the Cleanup Action Completion Report.

7.2.2.2 Wastewater Sampling

Wastewater will be sampled for waste disposal profiling. Wastewater samples will be analyzed for
pesticides by EPA Method 8081B and metals by Resource Conservation and Recovery Act (RCRA) 8
metals with mercury on an expedited (72-hour) turnaround time.

7.2.2.3 Groundwater Monitoring

The existing Site groundwater monitoring well network includes nine wells. Of the nine wells, six (SW-
9, SW-14, SW-15, SW-16, SW-17 and SW-18) will be sampled as part of a long-term groundwater
quality monitoring program for pesticides. Groundwater quality samples are collected using a
peristaltic pump with dedicated tubing stationed at each well. Field parameters are collected while
the well is being purged using a YSI multi-parameter probe. Purge water from sampling is collected in
a 5-gallon bucket and is transported to and contained in onsite drums provided by Washington State
Department of Natural Resources.

Groundwater data are screened using the current MTCA Method B groundwater CUL for applicable
constituents. The primary constituent of concern at the Site is HE. Groundwater samples will be
analyzed for organochlorine pesticides by EPA Method 8081B LL in order to achieve reporting limits at
the HE CUL of 0.0048 pg/L. It is anticipated that groundwater monitoring samples will be analyzed by
ARl in order to achieve the desired reporting limits.
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7.2.3 Sampling Designation and Labeling
7.2.3.1 Groundwater Sample Designation

Each groundwater sample collected during groundwater monitoring will be identified by a unique
sample designation, which will include the well name followed by the date of collection. For example,
sample designation SW17-20170607 identifies a groundwater sample collected from well SW-17 on
June 7, 2017.

7.2.3.2 Soil Sample Designations

Each confirmation soil sample will be identified by a unique sample designation. The sample
designation will be included on the soil sample container and on the corresponding sample collection
form. The designation system will include the sequential sample number of each sidewall or base
sample and spatial information about the sample, as described below.

Excavation sidewall sample SW1-N-6, where:

e  “SW” indicates sample was collected from the excavation sidewall

“1” is the sequential sidewall sample number

“N” indicates compass direction of the excavation sidewall
e “6” isthe approximate depth in feet below original grade.

Thus, sample SW1-N-6 identifies the first sidewall sample and indicates the sample was collected from
the north sidewall at a depth of approximately 6 ft below the original grade.

Excavation base sample B1-A-10.5, where:

e “B” indicates sample was collected from the excavation base

“1” is the sequential base sample number
e “A” is the slot identifier or location
e “10.5” is the approximate depth in feet below original grade.

Thus, sample B1-A-10.5 identifies the first base sample and indicates the sample was collected from
Slot A (or location A) at a depth of approximately 10.5 ft below the original grade.

7.2.3.3 Sample Container Labels

Each sample container will be labeled and sealed immediately after the sample is placed in the
container. Sample container labels will be filled out using waterproof ink and will be firmly affixed to
the sample containers. The sample container label will contain the following information:

e Soil Sample Designation
o Project name
e Date and time of collection

e Name of sampler(s)
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e Preservation (if applicable).

Additional identifiers may be added, as necessary, based on the specific sampling activity. Actual
sample locations and other identification information will be recorded in the field notes and on
appropriate sample collection forms. Field QC samples (blind duplicates) will be coded as individual
samples and identified in the field notes and on sample collection forms.

7.3 Decontamination Procedures

Decontamination procedures are designed to remove trace-level contaminants from sampling
equipment and prevent cross-contamination between samples. Sampling equipment will be
decontaminated before collecting each sample to avoid cross-contamination. Decontaminated
sampling equipment will be handled in a manner that minimizes contact with potentially
contaminated surfaces. Nitrile gloves will be worn when handling soil and groundwater samples. New
disposable gloves will be used for collection of each sample.

7.3.1 Heavy Equipment

Before leaving the site, heavy equipment will be decontaminated until visually clean using dry
methods (e.g., broom) on areas in contact with contaminated soil. If water is necessary for
decontamination of large equipment, clean potable water will be used. This decontamination will be
performed over a containment area (e.g., bermed area covered with plastic sheeting).
Decontamination materials will be contained and managed along with investigation-derived wastes
(RAWP Section 3.2.1.7).

7.3.2 Sampling Equipment

Decontamination procedures for sampling equipment will be used to minimize the possibility of cross-
contamination. Sampling equipment that comes in contact with potentially contaminated material will
be decontaminated before and after each use. Decontamination of sampling equipment will consist of
the following steps and will be documented on the sample collection form:

1. Initial tap water rinse to remove large soil particles, if applicable

2. Alconox® and tap water wash
3. Tap waterrinse
4

Deionized or distilled water rinse.

7.3.3 Personnel

Personnel decontamination procedures depend on the level of protection specified for a given
activity. The HASP (Appendix B of the RAWP) identifies the appropriate level of protection for each
type of fieldwork involved in the project, as well as appropriate decontamination procedures.

DRIJ/TIS/EFW/jrc

[Y:\774\006\R\RAWP\RAWP_FINAL_OCT2017\FINAL\APP C\APPC_SAPQAPP.DOCX]
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Figure 2
SW-11 Well Log
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Table C-1 Table C-1
Measurement Quality Objectives Page 10f3
Sampling and Analysis Plan/Quality Assurance Project Plan
Webster Nursery
Tumwater, Washington
Dal QC Sample or Activity Used to Assess MQO MQO Aiaa\Ty’:iliglgI;’Crll
Groundwater Samples Analyzed for Organochlorine Pesticides by EPA Method 8081B Low Level (ARI)
Representativeness Cooler Temperature <6°C S
Bias Surrogates Recoveries within laboratory-specified control limits A
Accuracy LCS/LCSD Recoveries within laboratory-specified control limits A
Method performance for matrix, bias MS/MSD Recoveries within laboratory-specified control limits S&A
Precision LCS/LCSD and MS/MSD RPDs within laboratory-specified control limits A
Precision Field Duplicates RPD <25% S&A
Bias/Contamination Method Blank Target analytes not detected at concentrations > 1/2 the RL S&A
Analytical Completeness Number of usable (not rejected) results out of total number of results 90% S&A
Field Completeness Number of samples collected out of planned samples 95% S
Soil Samples Analyzed for Organochlorine Pesticides by EPA Method 8081B (TA)
Representativeness Cooler Temperature <6°C S
Bias Surrogates Recoveries within laboratory-specified control limits A
Accuracy LCS/LCSD Recoveries within laboratory-specified control limits A
Precision LCS/LCSD and MS/MSD RPDs within laboratory-specified control limits A
Method performance for matrix, bias MS/MSD Recoveries within laboratory-specified control limits S&A
Precision Field Duplicates RPD <40% S&A
Bias/Contamination Method Blank Target analytes not detected at concentrations > 1/2 the RL S&A
Analytical Completeness Number of usable (not rejected) results out of total number of results 90% S&A
Field Completeness Number of samples collected out of planned samples 95% S

Abbreviations/Acronyms:
A = analytical
ARI = Analytical Resources, Incorporated in Tukwila, WA
°C = degrees Celsius
DQl = data quality indicator
EPA = US Environmental Protection Agency
LCS = laboratory control spike
LCSD = laboratory control spike duplicate
MQO = measurement quality objective

1/19/2017Y:\774\006\R\RAWP_2016\RAWP_ARD-2\AppC_SAP QAPP\SAP QAPP_draft_Tbl1-3_20170104

MS = matrix spike

MSD = matrix spike duplicate

QC = quality control

RL = reporting limit

RPD = relative percent difference

S =sampling

TA = TestAmerica Laboratories, Inc. located in Tacoma, WA
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Table C-2

Sample Containers, Preservatives, and Holding Times
Sampling and Analysis Plan/Quality Assurance Project Plan

Webster Nursery

Tumwater, Washington

Table C-2
Page 2 of 3

Holdin, Minimum i
Matrix Method Container Preservative . - L Ll
Time (a) Mass/Volume Analyses
Groundwater Pesticides by EPA 8081B LL 1-L amber glass <6°C, Na,S,04 7 days/40 days 1L ARI
Soil Pesticides by EPA 8081B 4-0z glass jar with Teflon lid <6°C 14 days/40 days 40¢g TA-Tacoma

Note:

(a) Time from sample collection to extraction/Time from sample extraction to analysis.

Acronyms/Abbreviations:

ALS = ALS Environmental laboratory

OC = degrees Celsius

EPA = United States Environmental Protection Agency

g =grams
L = liter

LL = low level
0z = ounces

TA = TestAmerica Laboratories, Inc.

1/19/2017Y:\774\006\R\RAWP_2016\RAWP_ARD-2\AppC_SAP QAPP\SAP QAPP_draft_Tbl1-3_20170104
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Table C-3
Reporting Limit Goals
Sampling and Analysis Plan/Quality Assurance Project Plan

Webster Nursery
Tumwater, Washington

Table C-3
Page 3 of 3

1. CULs are based on MTCA Method B cleanup levels.

Groundwater Soil
Analyte CAS RN CUL RL (a) CUL (pg/kg) RL (b)
(ng/L) (mg/L) Vadose saturated = (He/ke)
4,4'-DDD 72-54-8 - 0.00125 -- -- 1.00
4,4'-DDE 72-55-9 -- 0.00125 -- -- 1.00
4,4'-DDT 50-29-3 - 0.001 - - 1.00
Aldrin 309-00-2 -- 0.000625 -- -- 0.50
alpha-BHC 319-84-6 - 0.000625 - - 0.50
alpha-Chlordane 5103-71-9 -- 0.000625 - - 0.50
beta-BHC 319-85-7 - 0.000625 -- -- 1.00
beta-Chlordane 5566-34-7 -- 0.000625 - - 0.50
Chlordane 57-74-9 0.25 0.200 2,060 103 5.00
delta-BHC 319-86-8 -- 0.000625 -- -- 0.50
Dieldrin 60-57-1 - 0.00125 -- -- 1.00
Endosulfan | 959-98-8 -- 0.000625 -- -- 0.50
Endosulfan Il 33213-65-9 - 0.00125 - - 1.00
Endosulfan Sulfate 1031-07-8 -- 0.00125 -- -- 1.00
Endrin 72-20-8 - 0.00125 - - 1.00
Endrin Aldehyde 7421-93-4 -- 0.00125 -- -- 1.00
Endrin Ketone 53494-70-5 - 0.00125 - - 1.00
gamma-BHC (Lindane) 58-89-9 - 0.000625 -- -- 0.50
Heptachlor 76-44-8 0.0194 0.000625 37.8 1.9 1.00
Heptachlor Epoxide 1024-57-3 0.00481 0.000625 80.2 4.02 0.50
Methoxychlor 72-43-5 -- 0.00625 - - 5.00
Toxaphene 8001-35-2 -- 0.125 -- -- 50.0
Notes:

(a) Groundwater samples are anticipated to be analyzed by ARI using EPA Method 8081B LL.

(b) Soil samples will be analyzed by TA using EPA Method 8081B.

Acronyms/Abbreviations:
--=CUL is not applicable
ARI = Analytical Resources, Incorporated in Tukwila, WA
CUL = MTCA Method B cleanup Level
EPA = US Environmental Protection Agency
LL = low-level
ug/kg = micrograms per kilogram
ug/L = micrograms per liter
MTCA = Model Toxics Control Act
RL = reporting limit
TA = TestAmerica Laboratories, Inc. located in Tacoma, WA

1/19/2017Y:\774\006\R\RAWP_2016\RAWP_ARD-2\AppC_SAP QAPP\SAP QAPP_draft_Tbl1-3_20170104 Landau Associates
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