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ACRONYMS AND ABBREVIATIONS

Artillery Impact Area

Base Realignment and Closure

Code of Federal Regulations

Central Impact Area

Cleanup Level and Risk Calculation
Washington State Department of Ecology
United States Environmental Protection Agency
Hazardous Waste Operations and Emergency Response
Octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine (also known as
octogen)

investigation-derived waste

Installation Restoration Program

Joint Base Lewis-McChord

micrograms per liter

Model Toxics Control Act

monitoring well

Groundwater Monitoring Plan

personal protective equipment

practical quantification limit

quality assurance

Quality Assurance Project Plan

quality control

1,3,5-Trinitroperhydro-1,3,5-triazine (also known as Research
Department eXplosive)

relative percent difference

Sampling and Analysis Plan

Sealaska Environmental Services, LLC

Site Safety and Health Plan

United States Army Corps of Engineers
United States Army Environmental Command

Washington Administrative Code
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1 INTRODUCTION

This Groundwater Monitoring Plan (Plan) describes groundwater sampling activities at the
Artillery Impact (AIA) and Central Impact Areas (CIA), henceforth called the Impact Areas,
Joint Base Lewis-McChord (JBLM) near Tacoma, Washington (Figure 1-1). This Plan
updates the current groundwater monitoring plan: 2016 Groundwater Monitoring Plan
(Sealaska 2017). Semiannual sampling has been performed since September 2005. The AIA
and CIA are shown in Figure 1-2.

1.1 PROJECT BACKGROUND

JBLM Public Works has been conducting groundwater monitoring activities in the JBLM
Impact Areas since 1999. The project includes a total of 17 monitoring sites around the

Impact Areas (Figure 1-3).

Monitoring locations currently include: 11 monitoring wells (MW); five springs; and a
kitchen sink at the Clear Creek Fish Hatchery, located west of the Impact Areas (Figure 1-
3). Nine Upper Vashon aquifer wells (98-IA-MWO0I through 98-IA-MW04 and 98-1A-
MWO06 through 98-IA-MW10) and one Lower Vashon aquifer well (98-IA-MWO05) were
installed during a URS preliminary investigation conducted between 1998 and 1999 (URS
2000). Four Upper Vashon aquifer monitoring wells (01-IA-MW11 through 01-IA-MW14)
and one Sea Level aquifer well (01-IA-MW15) were installed in 2001. In addition, three
existing Upper Vashon aquifer wells installed at other sites (MW-3-3138, PA-384, and MW-
1-9700) were used for groundwater monitoring in the impact areas. Only wells 98-IA-
MWO1 through 98-IA-MWO0S5, all five seeps and the hatchery sink are currently sampled.
The remaining six wells are only monitored for depth to water to assist in the generation of
water table contours. Monitoring well construction details are presented in Table 1-1. The
five springs (AIA-SPO1 through AIA-SP0S5) are discharges of Vashon Aquifer groundwater
at the Nisqually River bluff located along the west extent of the AIA.

URS conducted groundwater monitoring events in June 1999, November 1999, and

April 2000. The Fort Lewis Water Program conducted quarterly groundwater monitoring
events between August 2000 and April 2005. The Fort Lewis Compliance Cleanup Program
now the Installation Restoration Program (IRP) began conducting semiannual groundwater
sampling events for select monitoring locations and analytes in September 2005. At that
time, groundwater samples were collected from the 18 monitoring wells and five springs and
analyzed for nitroaromatics/nitramines, metals, and various inorganic parameters.

SES-ERS-MATOC-SB-17-0115 1 1



‘T
F\olulsbo £
522
308
305
@ 908 202
203 513
520
303
Seattle
19 - Bellevue
304 Merger - b
é Island '
: 166 i
Bremertoﬁ Q
Port.Orchard g
8 160
900 )\f
/ 99 a
900
3
) 509 518
300 f SeaTac ~” /
169 /;/
181
R 2 Des Moines:
106
~ 302 &
16 516
s Ll
ﬂ () Gig Harbor: Auburn
Ruston 509
167 ), @
4 163
0
S U K 164
7 161
fﬁé\ e 7 Tacoma
167
) 2 \Puyallup
o Lakewood Z(" | 410
7}ellacoom 512 )
I}
DuPont: /}
//4/ 162
/ 165
. S , I\
@ o Joint Base LeW|s-McC/hord
101 /
Lacey . // —
Olympia /,7 161
el 510
Ty
/
507
Yelm
702
121 /
/\6 ) a0 f/
N
0 1.5 3 4.5 6 Clty lelt Figure 1-1
ies — USACE|SEALASKA |Joint Base Lewis-McChord
Map Data: H
Coordinate System: UTM Zone 10 Location Map
Horizontal Datus: WGS 84

ath: £ TG
Date: 7/11/2017



5|

AlA

CIA

510 —
b \ \ i L
T I5

7 ] [~ —% il

- a 2 ﬁ T

. . L\W{\ @ FA \Il(j?t > Frﬂ

0 0.375 0.75 1.5 . Map Da'ta: F- 1'2
ﬁi —— o e Wos s USACE | SEALASKA | | 5ictareas

Path: P:\Dropbox (SES)\Fig\JBLM\TO 01B\AIA\2017 SAP\AI

Date: 5/31/2017

_FIG_1-2_proj_loc.mxd



-1

v & I l @@/ ’ Legend
o , X Springs
s ool -\ _—— Streams
P Impact Area
i.._:JBLM Boundary
5 @® Monitoring Well: DTW & Sample
L %\ 5 [=] Monitoring Well: DTW only
\ ! i /
LN > Q
CIA
98:IA-MW-08
>‘ -
i 01:1A<13 I
' | IS
AIA-SPO1 . 98-1A-MW-02 01-1A211
2 . 011A-12 {
Fish Hatchery . 98-1A-MW-06
98-IA-MW-01
98-IA-MW-03 2 ﬁ 507
. v
98-1A-MW-04 AIA
AIA-SP04 /" N
\,. - 98-1A-MW-05 \'i\’:\ g
TN ' AIA-SP05 ) ‘
I_ 'a N . (
1 N ) —|—
8-IA-MW-07 > ~ ; p
E ety by |1
. J J‘j}y—
7>L k ﬂ/ At I / ﬁﬂ
N
o o315 075 15 Map Data: Figure 1-3
N Coordinate System: UTM, Zone 10 USAC E SEALAS KA Impact Areas
Mo Horizontal Datum: WGS 84 Well Locations

Path: P:\Dropbox (SES)\Fig\JBLM\TO 01B\AIA\2017 SAP\AI
Date: 5/30/2017

_FIG_1-3_MW.mxd



G-l

2017 Groundwater Monitoring Plan, Impact Areas
Contract No. W912DW-11-D-1031
ERS Task Order 0001

Table 1-1. Monitoring Well Construction Details

Draft

August 24,2017

Easting UTM Northing UTM Elevation Well Depth  Screen Top  Screen Bottom  Completion
Location ID Area ID NAD 83 NAD 83 (ft AMSL) (ft bgs) (ft bgs) (ft bgs) Date
98-IA-MWO01 AIA - Central 529745.99 5208145.64 286.7 46 41 46 18-Dec-98
98-1A-MW02 AIA Downgradient 525635.10 5209346.77 235.4 40 35 40 10-Dec-98
98-1A-MWO03 AIA Downgradient 525720.70 5208062.81 244.2 78 73 78 12-Feb-99
98-1A-MW04 AIA Downgradient 526747.86 5206522.07 246.9 63 58 63 18-May-99
98-IA-MWO05 AIA Downgradient 527552.17 5205614.88 257.1 122 117 122 31-Mar-99
98-IA-MWO06 AIA Upgradient 533338.82 5208747.59 3219 45 39.5 44.5 20-Dec-98
98-1A-MWO07 AIA Downgradient 529258.70 5203982.70 291.0 55 50 55 27-Feb-99
98-IA-MWO08 CIA Downgradient 532768.17 5212371.19 322.8 43 38 43 7-Jan-99
01-IA-MW11 AIA Downgradient 527746.49 5209147.04 266.78 65.5 59 64 18-Oct-01
01-IA-MW12 AIA Upgradient 531313.03 5208918.78 289.43 53.7 47 52 19-Oct-01
01-IA-MW13 AIA Upgradient 53253991 5209774.75 315.43 69.6 62 67 22-Oct-01
AIA-SPO1 AIA Downgradient 524892 5208975 220 - - - -
ATA-SP02 AIA Downgradient 525558 5208127 200 - - - -
AIA-SP03 AIA Downgradient 526012 5207310 148.3 - - - -
AIA-SP04 AIA Downgradient 526769 5206221 163.4 - - - -
ATA-SP05 AIA Downgradient 528463 5205071 240 - - - -
Hatchery AIA Downgradient - - - - - - -
Notes:
UTM - Universal Transverse Mercator Location ID:

ft AMSL — Feet above mean sea level
ft bgs — Feet below ground surface

- — No data, not applicable

Area ID — Monitoring wells are located along the perimeter of either the Artillery Impact Area (AIA) or Central Impact Area (CIA). Downgradient or upgradient is the relative position
of the monitoring well to either the AIA or CIA depending on groundwater flow.

AIA-SPO1 — Artillery Impact Area spring 01
Hatchery — Tap water sample taken from fish hatchery kitchen sink.

SES-ERS-MATOC-SB-17-0115
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Other important monitoring activities include: perchlorate sampling during the November
2000 and November 2002 groundwater monitoring events, surface water sampling during
the first five monitoring events, sediment sampling, and comprehensive groundwater level
surveys by URS. Based on results of monitoring activities it was determined that the only
contaminant of concern present in groundwater at the AIA is RDX (1,3,5-Trinitroperhydro-

1,3,5-triazine, also known as the Research Department eXplosive).

Historically, samples were analyzed every 2 years during the wet season sampling events for
dissolved metals. Between seven and 15 samples have been collected from most monitoring
wells since 1999. However, dissolved barium is the only RCRA 8 metal that has been
consistently detected in groundwater samples. Currently there is no MTCA Method A
cleanup level for barium and the Method B cleanup level (3,200 micrograms per liter
[ng/L]) is much higher than historical sample concentrations. Consequently, analyzing
groundwater samples for dissolved metals was discontinued starting with the April 2011

sampling event.

In October 2010, as part of a Base Realignment and Closure (BRAC) action, Fort Lewis and
neighboring McChord Air Force Base merged to create Joint Base Lewis-McChord. All base
services including the IRP are provided by the Army-led Joint Base.

Currently, there are no Model Toxics Control Act (MTCA) Method A, B, or C groundwater
cleanup levels for RDX. Thus, RDX concentrations detected in groundwater samples collected
from monitoring wells, springs, and the Clear Creek Fish Hatchery kitchen sink are compared
to Washington State Department of Ecology’s (Ecology) Cleanup Level and Risk Calculation
(CLARC) Method B standard formula value for RDX in groundwater of 0.8 pg/L.

1.2 PROJECT ORGANIZATION AND RESPONSIBILITIES

The Joint Base Lewis-McChord Public Works Environmental and Natural Resources
Division IRP, with assistance from the United States Army Corps of Engineers (USACE)
subcontractor Sealaska Environmental Services, LLC (Sealaska), is responsible for the long-
term groundwater monitoring at the AIA and CIA. The JBLM IRP Program Manager will
ensure that the overall goals of the program meet the Defense Environmental Restoration
Program objectives. The Department of Defense is the lead agency for this project but will
have assistance from the Hazardous Waste and Toxics Reduction Program with Ecology.
The Nisqually Indian Tribe tribal lead will provide Tribal overview. The Sealaska Project
Manager will oversee the long-term groundwater monitoring. Samples will be analyzed by
ALS Environmental of Kelso, Washington. Project personnel and roles are provided in
Table 1-2.

SES-ERS-MATOC-SB-17-0115 1 6
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Table 1-2. Proposed Personnel Roles and Responsibilities

Draft
August 24,2017

Organization Name Title Responsibilities

Washington Department Charles Hoffman Hazardous Waste and Toxics Reduction Regulatory overview

of Ecology Program

Nisqually Indian Tribe David Troutt Director, Natural Resources Tribal overview

Joint Base Lewis- . . . . . .
McChord Public Works Meseret Ghebresllassie Installation Restoration Program Manager Final review, report signatory

Sealaska Environmental
Services

Tetra Tech
ALS Environmental Labs

Scott Elkind

Aaron Vernik

V. Sunrise Patterson

Will Kaage,
Tom Malamakal
Keir Craigie

Kurt Clarkson

Project Manager

Task Manager
Long-Term Monitoring Field Lead

Field Technicians
Project Chemist/Quality Control Manager
Laboratory Project Manager

Overall project lead, plan and reports review
Assist project manager, field planning, plan and
reports review

Field lead, Site Safety and Health Officer; report
preparation

Collect field samples, report preparation

Data quality review. Oversee data quality control.
Lab contact, quality control, final analytical report
signatory

SES-ERS-MATOC-SB-17-0115
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2 FIELD SAMPLING AND ANALYSIS PLAN

This Sampling and Analysis Plan (SAP) is designed to present the procedures and
documentation required to support groundwater monitoring at the Impact Areas sites in
accordance with Washington Administrative Code (WAC) 173-340-820 and applicable
Ecology guidance. Descriptions of all of the monitoring wells currently being used to
measure depth to water or sample are presented in Table 1-1. Boring logs and well
completion diagrams for all of the current wells at the AIA and CIA are presented in
Appendix A.

2.1 GROUNDWATER MEASUREMENT, SAMPLING, AND ANALYSIS

Sealaska personnel will conduct groundwater measurement and sampling events
semiannually. A summary of the planned monitoring frequency and contaminant of concern

is presented in Table 2-1. Monitoring locations are presented on Figure 1-3.

During each event, Sealaska personnel will use an electronic water level indicator to
measure the static water level in each monitoring well. All measurements will be recorded to
the nearest 0.01-foot from the top of the PVC casing.

Standard low-flow purging procedures will be used to purge water prior to sampling from
each of the monitoring wells. These procedures are outlined in Appendix B. Submersible
Grundfos Redi-Flo2 pumps with dedicated tubing will be used (except for 98-IA-MWO05, in
which a bailer will be used). During purging, relative water levels will be monitored with an
electronic water level indicator and water quality parameters such as pH, specific
conductivity, temperature, dissolved oxygen, and turbidity are measured with a pre-
calibrated Horiba U-22 meter or similar to verify stabilization. Acceptable stabilization
criteria (EPA 2002) are listed on the Groundwater Monitoring Form included in

Appendix C. Groundwater samples will be collected immediately after the field
measurements have stabilized without turning off the pumping system. In the event that
drawdown is excessive or that water quality parameters do not stabilize, then the monitoring
well will be purged until three well volumes have been removed or the pump is covered by
less than 2 feet of water, whichever occurs first.

Groundwater samples collected from the Impact Areas sample sites will be analyzed for
nitroaromatics and nitramines by United States Environmental Protection Agency (EPA)
Method 8330B.

SES-ERS-MATOC-SB-17-0115 2 1
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Table 2-2 presents appropriate sample container type, sample preservation, and holding

times. Sample containers will be supplied by the laboratory prior to the start of sampling

activities.

Table 2-1. Groundwater Sampling Schedule and Analysis Plan Summary

Location ID

1st Quarter Sampling Event

(Wet Season)

3rd Quarter Sampling Event

(Dry Season)

DTWV

RDXz/, 3/

DTWV

RDXz/, 3/

98-IA-MWO01
98-IA-MW02
98-IA-MWO03
98-IA-MW04
98-IA-MWO05
98-IA-MWO06
98-IA-MWO07
98-IA-MWO08
01-IA-MW11
01-IA-MW12
01-IA-MW13
AIA-SPO1
AIA-SP02
AIA-SP03
AIA-SP04
AIA-SP0O5
Fish Hatchery
Duplicate

Total # per event

PP PR R R K R R K

=

PP PR R R R K X R K

=

Notes:

Y DTW — Depth to Water

2 RDX — Research Department eXplosive
3 Analysis by EPA Method 8330B
4 Samples should be collected in triplicate so that laboratory can run matrix spikes/matrix spike duplicates.

Table 2-2. Sample Containers, Preservation, and Holding Times

Analytical Method

Container Type

Preservation

Holding Time

EPA Method 8330B

Two 1 L amber glass with

Teflon™ lined lids

Cool to 4°C £2°C

7 days to extraction,
40 days to analysis

SES-ERS-MATOC-SB-17-0115
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2.2 FIELD RECORDKEEPING

Field data and other related information will be recorded in the field logbook and on the
Groundwater Monitoring Forms. Copies of field forms are included in Appendix C. Once
completed, the original signed forms will be maintained in the project files for a minimum
of 3 years.

2.3 EQUIPMENT DECONTAMINATION PROCEDURES

All non-dedicated monitoring and sampling equipment will be cleaned before use. Non-
dedicated equipment will include an electronic water level indicator and submersible pump
(with cable).

Following use at each monitoring location, the affected portions of the water level indicator
will be scrubbed with potable water containing phosphate-free diluted detergent (i.e.,
Liquinox) before being sufficiently rinsed with potable water. Likewise, the outside of the
pump and affected portions of the cable will be scrubbed with potable water containing
diluted detergent. Then, the inside of the pump will be flushed with potable water containing
diluted detergent followed by flushing with potable water.

Finally, the pump and cable will be sufficiently rinsed with potable water. Disposable nitrile
gloves will be changed before working at the next monitoring location.

Dedicated tubing will be stored in the monitoring well to prevent cross-contamination.

Personal decontamination is discussed in the Site Safety and Health Plan (Section 4).

2.4 INVESTIGATION-DERIVED WASTE

Investigation-derived waste (IDW) generated during sampling events will consist of purge
water, decontamination water, and personal protective equipment (PPE) [e.g., nitrile gloves].
IDW will be handled and disposed of as follows:

e Purge water and decontamination water from all monitoring locations will be collected
in appropriate containers. This water from the impact areas will be sampled for
characterization, transported and staged at Landfill 2. If the results are below cleanup
levels, the water will be discharged through the treatment system. If the results are

above the cleanup levels, the water will be disposed of at an offsite facility.

e Disposable PPE and equipment will be disposed of in a Sealaska dumpster as part of

the normal solid waste stream.

SES-ERS-MATOC-SB-17-0115 2 3
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2.5 SAMPLE LABELING, HANDLING AND SHIPMENT

Sample labels will clearly indicate the site location, sample name, date, time, sampler's
initials, parameters to be analyzed, preservative added (if any), and any pertinent comments.
Sample nomenclature will consist of the monitoring well name (e.g., 98-IA-MWO05).

Sample packaging and shipping procedures are based on EPA specifications and United
States Department of Transportation regulations as specified in 49 Code of Federal
Regulations (CFR) 173.6 and 49 CFR 173.24. All samples will be shipped as non-
hazardous material. Samples will be transported directly to ALS laboratory by Sealaska
personnel after they have been collected from all four sites. The following are general
packaging procedures:

1. Attach sample labels securely to each sample container.

2. Use plastic bubble-wrap bags, sheets, or Styrofoam packing material to protect

sample containers.
. Use insulated plastic or metal-clad plastic coolers as shipping containers.
Chill all samples at or below 4°C with ice.

3

4

5. Place the original chain of custody form in the cooler in a sealed plastic bag.

6. Place a signed custody seal on the lid of the cooler and cover with clear plastic tape.
7

Cover and seal the cooler drain with plastic tape.
8. Use strapping tape to shut the cooler.

9. Send by courier or hand-deliver the cooler to ALS for analysis.

2.6 CHAIN OF CUSTODY DOCUMENTATION

Chain of custody procedures are employed to maintain and document sample possession. A
sample is considered under a person's custody if it is in that person's physical possession,
within visual sight of that person after taking physical possession, secured by that person so
that the sample cannot be tampered with, or secured by that person in an area that is

restricted to authorized personnel only.

The responsible person will fill in all requested information on the custody record, then they
will sign and date the record in the first “relinquished by’ box. Original signed custody
records listing the samples in the cooler will accompany all shipments of samples. (Note: it
is possible that more than one custody form will be needed per cooler to list all the samples

SES-ERS-MATOC-SB-17-0115 2 4
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contained in the cooler.) The originator of the custody record will keep the bottom copy
(usually pink).

2.7 PROJECT REPORTING

After completion of the semiannual events described in this plan, an annual report will be
prepared that includes:

e Investigation chronology
e Discussion of sampling methodology including any deviations from this plan

e A site map for each site showing relevant surface features, sampling locations,
groundwater elevations measured during each event, and contaminant concentrations

detected during each event

e Summary table of groundwater elevations and contaminant concentrations from all

sampling events along with comparison to applicable cleanup levels

e Brief discussion of quality assurance (QA)/quality control (QC) review and
verification process including implications for project data as described in the
Quality Assurance Project Plan (QAPP)

e Copies of original field forms

e Laboratory certificates of analysis with chain of custody records

An internal draft report will be submitted to USACE, JBLM IRP Program Manager, and
United States Army Environmental Command (USAEC) for review and comment. Once
revisions have been addressed to reviewer’s satisfaction, a draft copy of the report will be
submitted to Ecology. Comments provided by Ecology will be addressed and a draft final
report will be produced. The report will be finalized once Ecology comment responses have
been approved. If no comments are received from Ecology within 3 months following
submittal of the draft report, the draft report will be considered “Final.” A copy of the final
report will also be sent to the Nisqually Indian Tribe for their files.

2.8 ANALYSIS OF DATA

Analysis of RDX data will be performed to help support interpretation and evaluation of
RDX concentrations detected in groundwater. Summary statistics will be calculated on all of
the monitoring wells, springs, and the fish hatchery using Microsoft Excel’s Descriptive
Statistics tool. Further statistical analysis will be performed on data from monitoring wells
and springs with datasets that do not have half or over half of their data points as non-detect.
These currently include monitoring wells 98-IA-MWO01 through 98-IA-MW04 and springs
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AIA-SPO1 through AIA-SP04. Shapiro-Wilk test for normality and linear regression
analysis will be performed on the data using ChemStat or similar software. The Mann-
Kendall correlation test will be performed on non-parametric RDX data using ChemStat or

similar software.

All concentration measurements not known to be in error are considered valid; suspect
“outliers” are not removed from the dataset and will be included in the analyses. Unusually
high or low concentrations will be determined by professional judgment and may include
graphing the data, statistical analysis, and/or visual comparison. Non-detect data, which
represent concentration measurements below the practical quantification limits (PQL) but
above the minimum detection limit for each constituent, will be evaluated at the reporting
limit value (i.e., if the reporting limit was 0.5 pg/L then the concentration value was set at
0.5 ng/L). Non-detect data will be labeled with a “U” qualifier in the data table.

2.8.1 Shapiro-Wilk Test for Normality

Prior to analyzing data for trends, the data will be tested for normal distribution. The null
and alternate hypotheses are a summary of a test’s objectives, which, in this case, is to test
for the data’s distribution. The null hypothesis, or what is assumed to be true before given
evidence that it may be false, for all tests for normality is that a dataset is normally
distributed. The alternate hypothesis, then, is that a dataset is not normally distributed
(Helsel and Hirsch 2002). A significance level, or alpha level, of 0.05 will be used when
determining whether historical data from monitoring wells was normally distributed or not.
P values, generated using the Shapiro-Wilk test for normality, will then be compared to the
alpha level. The alpha level is the “cutoff” point for the test statistic in making a decision
whether the data were normally distributed or not. P values show the strength of the test in
determining whether the data were normally distributed or not. P values range from O to 1:
The closer a P value is to 1 the better the dataset is normally distributed. P values equal to or
below 0.05 (alpha level) are not considered normally distributed.

Datasets that are not considered normally distributed will then be transformed by taking the
natural log of the original values. This is generally the most common transformation of
water resources data. The Shapiro-Wilk test for normality will be run on the transformed

data with the same criteria as the datasets above.

2.8.2 Linear Regression and Mann-Kendall Correlation Analyses

Linear regression trend analyses will be conducted on all concentration data that are found
to be normally or log normally distributed using the Shapiro-Wilk test. In this instance, the
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null hypothesis for the test is that there is no trend in the data (Helsel and Hirsch 2002). The
alpha level for the linear regression analysis will be set at 0.05. P values generated by the
analysis are then compared to the alpha level. P values less than the alpha value suggested a
trend in the data.

The Mann-Kendall test for correlation will be performed on data that are not normally or
log-normally distributed. No assumptions need to be made about the distribution of the data
in order to perform the Mann-Kendall test (Helsel and Hirsch 2002). The null hypothesis is
the same as the linear regression test above in that there is no trend in the data. The alpha
level will be kept the same at 0.05, although the Mann-Kendall test computes a P value for a
two-tailed prediction interval. As such, the alpha levels are actually 0.025 or 0.975. A

P value that is smaller than 0.025 or larger than 0.975 suggests a correlation between the

change in constituent concentration and time.

2.9 PROJECT SCHEDULE

The wet season or high water level sampling event will be conducted between February 1
and April 30 of each year. The dry season or low water level sampling event will be
conducted between July 15 and October 31.

2.10 SITE ACCESS

An access permit is required for access to the range to allow sampling of wells 98-IA-MW-
04 and 98-IA-MW-05 and springs AIA-SP04 and AIA-SP0S5, which are located inside the
range area. The permit must be scheduled through Range Scheduling on a HFL Form 473
(training resource request) or through the Range Facility Management Support System at
least one month prior to the planned sampling date. As part of the request, a map of the
required area along with a DD Form 2977, deliberate risk assessment worksheet, will be
included within the packet. Explosive Ordnance Disposal personnel are required to clear the
trails used to access the wells and springs once per year although they may accompany field
staff during each sampling event as well. Additionally, a range escort is required and IRP
personnel with a General Services Administration vehicle must accompany sampling
personnel. No personally owned vehicles are allowed onto the range. The IRP point of
contact is required to call in and out of the area and monitor the range safety net at all times
while downrange. All civilians requiring access to these areas will receive an unexploded
ordnance hazard awareness and safety class, which will include the 3 R's (Recognize,
Retreat, Report). All participants must wear full PPE including a combat helmet, Kevlar

vest, eye/ear protection and full-fingered gloves.

SES-ERS-MATOC-SB-17-0115 2 7



10
11
12
13

14
15
16
17
18
19
20

21

22

23

24

25

26

27
28

29
30

2017 Groundwater Monitoring Plan, Impact Areas Draft
Contract No. W912DW-11-D-1031 August 24,2017
ERS Task Order 0001

3 QUALITY ASSURANCE PROJECT PLAN

3.1 PURPOSE

The following QAPP is designed to show plans for compliance with QA/QC portions of a
SAP per WAC 173-340-820. It should be noted that some elements of a typical QAPP are
not repeated if included elsewhere in this Plan.

The purpose of QA/QC procedures for this site is to provide assurance that field and
analytical procedures produce data of acceptable quality to evaluate long-term trends of
contaminant concentrations at the site.

3.2 DATA QUALITY OBJECTIVES
DQOs define the type, quantity, and quality of data that are needed to answer specific

environmental questions, and support environmental decisions. DQOs are developed using a
systematic planning process described in the Guidance for the Data Quality Objectives
Process (EPA 2006). The DQOs consist of the following seven iterative steps:

State the problem.

Identify the goals of the study.
Identify information inputs.
Define the boundaries of the study.
Develop the analytic approach.

Specify performance or acceptance criteria.

N kWD =

Develop the plan for obtaining data.
Step 1: State the problem.
e RDX contamination is present in groundwater at the Impact Areas. Monitoring is
required to assess concentration trends in groundwater at the site.
Step 2: Identify the goals of the study.
¢ Continue monitoring of RDX levels in groundwater at specific locations surrounding
the Impact Areas.

e Determine the presence, concentration, and potential migration of RDX within the

areas sampled.

e Determine if RDX contaminated groundwater is exceeding Ecology Cleanup Level
and Risk Calculation Method B standard formula value for RDX.

SES-ERS-MATOC-SB-17-0115 3 1
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Step 3: Identify information inputs.
e Groundwater data collected semiannually.
o Established project clean up levels listed in Table 3-1.

e Historical data collected since 1999.

Step 4: Define the boundaries of the study.

e Groundwater sampling locations for the study area are shown in Figure 1-3.

Step 5: Develop the analytic approach.

e If ordnance concentrations in portions of the aquifer have been reduced below cleanup
levels, then monitoring for that area may be recommended to be reduced or eliminated.

e If ordnance concentrations demonstrate decreasing trends approaching cleanup levels
listed in Table 3-1, in either area, then analysis may be reduced or eliminated.

Step 6: Specify performance or acceptance criteria.

e Overall data quality will be reviewed and verified to determine if the data is useable
as described in Section 3.6. Only data that is determined to be useable will be applied
for assessing if goals are met.

e To minimize sampling error, samples will be collected by Sealaska personnel who
are trained in the collection of groundwater samples and who will use the standard
operating procedures described in Appendix B.

e Groundwater samples for laboratory testing will be analyzed by an accredited
laboratory. The primary laboratory for this project is ALS Environmental located in
Kelso, Washington. The laboratory is accredited by the U.S. Department of Defense
Environmental Laboratory Accreditation Program and Ecology.

Step 7: Develop the plan for obtaining data.

e Depth to water measurements will be collected semiannually from eleven existing
monitoring wells.

e Samples will be collected from all five springs at the site and the fish hatchery
semiannually.

SES-ERS-MATOC-SB-17-0115 3 2



()]

O o0 39 N

10
11

12

13

14
15
16
17
18

2017 Groundwater Monitoring Plan, Impact Areas Draft
Contract No. W912DW-11-D-1031 August 24,2017
ERS Task Order 0001

Table 3-1. Practical Quantitation Limits

MTCA Standard Method Typical PQLY

Analytical Method Analyte B Cleanup Level (ug/L) (ug/L)
EPA Method 8330B HMX N/A 0.2
(nitroaromatics and RDX 0.8 0.2
nitramines) 1,3,5-Trinitrobenzene 40,000 0.2
1,3-Dinitrobenzene 2 0.2
Methyl-2,4,6-trinitrophenylnitramine N/A 0.2
Nitrobenzene 8 0.2
2,4,6-Trinitrotoluene 3 0.4
4-Amino-2,6-dinitrotoluene N/A 0.4
2-Amino-2,4-dinitrotoluene N/A 0.4
2,6-Dinitrotoluene 16 0.4
2,4-Dinitrotoluene 30 0.2
2-Nitrotoluene (ortho) 80 0.6
4-Nitrotoluene (para) 80 0.6
3-Nitrotoluene (meta) 80 0.4
Notes:

Tt may not be possible to achieve these quantification limits (e.g., samples that require dilution before analysis).
RDX — Research Department eXplosive

HMX - Octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine (also known as octogen)

N/A — Not applicable

pg/L — micrograms per liter

3.3 FIELD QUALITY CONTROL SAMPLES

As shown in Table 2-1, it is expected that the following field QC samples will be submitted
with the primary samples collected during each sampling event:

e One field duplicate sample will be collected. Field duplicate samples will be given a
unique sample ID and sample time independent of the primary sample to “disguise”
the duplicate sample from the analytical lab. An example of a typical field duplicate
sample ID would be: 98-IA-MW33.

e One primary sample will be collected in triplicate for matrix spike/matrix spike

duplicate analysis.

Standard operating procedures for sampling are located in Appendix B.

3.4 LABORATORY QUALITY CONTROL

The project laboratory will be responsible for conducting laboratory QC procedures and
reporting laboratory QC results in accordance with laboratory standard operating
procedures. It is expected that the project laboratory will perform and report the following
laboratory QC once per batch: method blank, laboratory control spike, matrix spike, and
matrix spike duplicate. The current project laboratory’s control limits for acceptable spike
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recoveries and the relative percent difference (RPD) on spike duplicates are shown in Table
3-2. The laboratory will also follow Method 8330B quality control requirement guidelines
(DoD/DoE 2017). Tables containing analytical method QC and corrective action tables have
been included in Appendix D.

Also, it is expected that the laboratory will perform and report results for surrogate recovery
for every sample. The acceptable range of surrogate percent recovery for EPA Method
8330B is 50-150%.

Table 3-2. Spike Recovery and Spike Duplicate Control Limits

Range of
Acceptable Range of Acceptable Acceptable
Laboratory Matrix Spike/Matrix Spike

Analytical Control Spike Spike Duplicate Duplicate
Method Analyte Recoveries (%) Recoveries (%) RPD (%)
EPA Method HMX 65 - 135 65 - 135 <20
8330B RDX 68 - 130 68 - 130 <20
(nitroaromatics  1,3,5-Trinitrobenzene 73 - 125 73 -125 <20
and nitramines)  1,3-Dinitrobenzene 78 - 120 78 - 120 <20
Methyl-2,4,6-trinitrophenylnitramine 64 - 128 64 - 128 <20
Nitrobenzene 65-134 65-134 <20
2,4,6-Trinitrotoluene 71 -123 71-123 <20
4-Amino-2,6-dinitrotoluene 76 - 125 76 - 125 <20
2-Amino-2,4-dinitrotoluene 79 - 120 79 - 120 <20
2,6-Dinitrotoluene 77 - 127 77 -127 <20
2,4-Dinitrotoluene 78 - 120 78 - 120 <20
2-Nitrotoluene (ortho) 70 - 127 70 - 127 <20
4-Nitrotoluene (para) 71-127 71-127 <20
3-Nitrotoluene (meta) 73 - 125 73 - 125 <20
Notes:

RDX — Research Department eXplosive

HMX - Octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine (also known as octogen)
N/A — Not applicable

RPD - relative percent difference

3.5 PRACTICAL QUANTITATION LIMITS

Table 3-1 presents analyte-by-analyte expectations for PQLs relative to MTCA Standard
Method B groundwater cleanup levels. It is expected that the current project laboratory will
achieve PQLs of appropriate sensitivity for comparisons with regulatory standards.

3.6 QA/QC REVIEW AND VERIFICATION

Overall data quality will be reviewed and verified to determine if the data is suitable for use.
Data verification checks will be performed on 100% of project data. The following checks
will be performed (as relevant) on the laboratory analytical data package received:

SES-ERS-MATOC-SB-17-0115 3 4
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Documentation identifies the laboratory receiving and conducting analyses, and
includes documentation for all samples submitted by the project or requester for

analyses.
Requested analytical methods were performed and the analysis dates are present.

Requested target analyte results are reported along with the original laboratory data
qualifiers and data qualifier definitions for each reported result (and the uncertainty

of each result and clear indication of the type of uncertainty reported if required).
Requested target analyte result units are reported.

Requested reporting limits for all samples are present and results at and below the
requested (required) reporting limits are clearly identified (including sample
detection limits if required).

Sampling dates (including times if needed), date and time of laboratory receipt of
samples, and sample conditions upon receipt at the laboratory are documented.

Sample results are evaluated by comparing sample conditions upon receipt at the
laboratory and sample characteristics to the requirements and guidelines present in
national or regional data validation documents, analytical method(s), or contract.

Requested methods (handling, preparation, cleanup, and analytical) are performed.

Method dates (including dates, times, and duration of analysis for radiation counting
measurements and other methods, if needed) for handling, preparation, cleanup, and
analysis are present, as appropriate.

Sample-related QC data and QC acceptance criteria (e.g., method blanks, surrogate
recoveries, laboratory control sample (LCS) recoveries, duplicate analyses, MS/MSD
recoveries, serial dilutions, post digestion spikes, standard reference materials) are
provided and linked to the reported field samples (including the field quality control
samples such as trip and equipment blanks).

Requested spike analytes or compounds (e.g., surrogate, LCS spikes, post-digestion
spikes) have been added, as appropriate.

Sample holding times (from sampling date to preparation and preparation to

analysis) are evaluated.

Frequency of QC samples is checked for appropriateness (e.g., one LCS per 20
samples in a preparation batch).

Sample results are evaluated by comparing holding times and sample-related QC
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00 9N N »n bk~ W

[e=>RNe)

2017 Groundwater Monitoring Plan, Impact Areas Draft
Contract No. W912DW-11-D-1031 August 24,2017
ERS Task Order 0001

data to the requirements and guidelines present in national or regional data validation
documents, analytical method(s), or contract.

Results of this evaluation will be presented in a data review report to the project team and
summarized in the project report. After evaluation, data will be flagged as necessary in order
to maintain data usability. If in the data verification check significant issues are identified, a
Stage 2A data validation of the data package will be completed to fully evaluate the
potential impact on data usability for project purposes. Corrective action for field or
laboratory procedures will be taken as needed in consultation with Ecology.
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4 SITE SAFETY AND HEALTH PLAN

The following Site Safety and Health Plan (SSHP) is a short summary of the full Accident

Prevention Plan/SSHP included in the Project Management Plan (Sealaska 2016). The SSHP
is designed to show plans for compliance with 29 CFR 1910.120, WAC 173-340-810, WAC
296-62-300 (Part R), and USACE Safety and Health Requirements Manual (EM 385-1-1). A

copy of the SSHP will be maintained on-site during all field activities.

4.1 SITE SAFETY AND HEALTH OFFICER

Key personnel for the project, including the Site Safety and Health Officer, are included in Table
1-2. Two field professionals will conduct each sampling event due to the steepness of the bluff,
the planned field activities, and the nature of impact area operations. Subcontractors and site
visitors are not expected at the site. However, if subcontractors or visitors are needed in the future,
they will be briefed on health and safety concerns by reading this SSHP before entering the site.

4.2 HAZARD ANALYSIS

The overall hazard level associated with activities described in this Plan is low. The portion
of the work conducted in the range area is medium due to the potential munitions in the area.
An analysis of the potential physical and chemical hazards associated with field tasks
described or implied in the Plan is presented in Table 4-1.

4.3 TRAINING

All site workers are appropriately trained in accordance with 29 CFR 1910.120(e), and
WAC 296-62-3040 through 296-62-30465. The work described in the SAP above entails
40-hour initial Hazardous Waste Operations and Emergency Response (HAZWOPER)
training, three days of supervised fieldwork, 8-hour annual HAZWOPER refreshers, OPSEC
Awareness for Military Members, DoD Employees, and Contract, JS US007 Level 1
Antiterrorism Awareness Training, and UXO Hazard Awareness and Safety training
including the 3 R’s (for fieldworkers entering the AIA or CIA).

4.4 PERSONAL PROTECTIVE EQUIPMENT

All fieldwork described in the SAP will be completed with Level D PPE to include a safety
vest, steel-toe boots, safety glasses, face-shield, or goggles, PVC or nitrile gloves, hard hat
(as necessary), hearing protection (as necessary), and a high-visibility, reflective safety vest.
Level D PPE has been selected for this fieldwork on the basis of previous investigations
(Table 4-2). Modified Level D PPE to include safety toed boots, combat helmet, Kevlar
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vest, eye protection, and full fingered gloves is required while entering and sampling in the
range area of the AIA and CIA (Table 4-2).

Table 4-1. Groundwater Monitoring and Sampling Task Safety Analysis

Task Potential Hazard Actions

Mobilize to Traffic accident Vehicle Operation - valid driver’s license, seat belt use, routine vehicle

work site inspections, no cell phone use while driving. Slow to 10 mph when
passing troops on foot on road. Yield to pedestrians in crosswalks.

Groundwater ~ Worker Medical clearance for hazardous waste work. HAZWOPER (40 hrs.),

monitoring requirements 3 days of supervised fieldwork, and current refresher for workers.

and sampling Additional (8 hrs.) supervisor training for the field lead, SSHO, and all
other on-site supervisors.

Struck by vehicles Sampling vehicle(s) placed between workers and oncoming traffic. High

Temperature stress

Lifting
(musculoskeletal
injuries)

Electric shock

Battery
Fire/Explosion

Fire

Chemical exposure

IDW Control

visibility safety vests in traffic areas. No work will be done after
twilight or before sun up. Gate will be closed upon entry and exit to the
landfill limiting access to other motorists and pedestrians.

If temperature is above 80°F or below 40°F, administrative controls will
be implemented (cooled or warmed drinks, routine breaks in heated or
shaded area, and provisions for emergency heating or cooling).

If equipment is to be moved, an evaluation of potential pinch points
and/or weight strain will be conducted. Clear area of all unnecessary
equipment and slip/trip hazards. Additional help will be obtained by
workers or mechanical assistance used on-site if equipment to be moved
is unwieldy, has a weight >50 Ibs., or has to be moved by maneuvering
through awkward positioning. The portable generator will not be moved
out of the back of the sampling truck until all work has been completed
for the day. Electric chord from Grundfos pump is long enough to reach
from the truck to all wells if needed.

Portable electrical tools and all portable electrical equipment that poses
a shock hazard must be connected through ground fault circuit
interrupters.

Use only batteries that are not installed in vehicles and are not being
charged during use for powering equipment.

Fire extinguisher rated 2A and 5B (serviced annually and inspected
monthly) located in back of cab of sampling vehicle. Fire extinguisher
maintenance office is located in Bldg. 02014 on Pendleton Ave. and

N. 3rd St. in back of the old fire station at JBLM.

Wash hands before eating or drinking. Nitrile gloves for
chemical/contaminant contact. Chemical containers labeled with
identity and hazard. Safety Data Sheets (SDSs) on site for all chemicals
in use. Site-specific training must address chemicals, hazards, and
proper handling.

No IDW will be stored onsite. Purge water and decontamination water
from all monitoring locations will be collected in appropriate containers.
The water from the impact areas will be sampled then transported and
staged at Landfill 2 pending the analysis. If the results are below
cleanup levels, the water will be discharged through the Landfill 2 pump
and treat system. If the results are above the cleanup levels, the water
will be disposed of at an offsite facility. All disposable PPE and field
equipment (bailers, tubing) will be containerized in a Sealaska
dumpster.

SES-ERS-MATOC-SB-17-0115
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Table 4-2. Groundwater Monitoring and Sampling PPE Requirements

Level D Personal Protective

Equipment (PPE) Comments
Safety Shoes Mandatory
Hard Hat If overhead hazards are present

Safety Glasses With Side
Shields, Face Shield, or Goggles Mandatory

Hearing Protection As necessary (not needed during routine sampling)
Nitrile, PVC, or similar during groundwater sampling. Heavy-duty work

Gloves gloves for material handling.

Other NA

Safety Cones/Barricades ﬁs needed when working in areas with traffic or other similar potential
azards.

Safety Vest Mandatory

Knee Pads Optional

Caution Tape As needed, to exclude unauthorized personnel

Modified Level D Personal
Protective Equipment (PPE) Comments

Safety Shoes Mandatory

Combat Helmet Mandatory while working in the AIA or CIA
Kevlar Vest Mandatory while working in the AIA or CIA
Safety Glasses With Side Mandatory

Shields, Face Shield, or Goggles

Full fingered gloves Mandatory while working in the AIA or CIA

4.5 MEDICAL SURVEILLANCE

Sealaska personnel participate in the Sealaska Medical Surveillance program that meets the
requirements of 29 CFR 1910.120(f). Sealaska site personnel to whom this requirement
applies must pass this examination and have a copy of their medical clearance on file before
they are allowed to perform any work.

4.6 EXPOSURE MONITORING

Because it was determined that the site contaminants occur at low concentrations in
groundwater at the site, it is not likely that personnel exposures to these materials will
exceed permissible exposure limits. For this reason, personal exposure monitoring will not
be required for this project.

4.7 SITE CONTROL

Due to the nature and scope of fieldwork described in this Plan, establishment of a formal
site control program that includes delineated work zones is not warranted. However, as
needed, safety cones or barricades will be placed alongside of the sampling truck creating a
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temporary safety zone to control hazards such as vehicular traffic. These zones will be
established around each work area and safe distances will be maintained between workers
and traffic. All site workers will also wear reflective safety vests to increase their visibility
to those outside the work zone.

4.7.1 Working in the AIA or CIA

Entry within the AIA or CIA must be scheduled through the Range Scheduling on an HFL
Form 473 through RFMSS. Risk assessment DD Form 2977 will be completed prior to
entry. Digging or any type is ground penetration will not be permitted, including driving of

pickets or marking flags. Elements may utilize surface laid marking instruments.

Field workers must be escorted by an EOD qualified person/team and call in and out of the

area and monitor the range safety net at all times while downrange.

While walking to the sample locations within the range, personnel shall follow established
EOD cleared pathways and maintain personnel separation as a safety precaution. Only those
staff members needed for the sampling should mobilize to the sample site.

4.8 PERSONAL DECONTAMINATION PROCEDURES

Non-disposable PPE or clothing that becomes contaminated during site work will be
appropriately cleaned before being put back in service or else replaced. In the event of skin
contact with contaminated media, the affected skin will be washed immediately as
appropriate.

4.9 CONFINED SPACES

The scope of work described in this Plan above does not include confined space entry.
Confined space entry is not anticipated or allowed as part of this Plan.

4.10 SPILL CONTAINMENT

Due to the nature and quantity of drummed liquid waste being generated during sampling
events, a site-specific spill containment program is not warranted.

SES-ERS-MATOC-SB-17-0115 4 4



2017 Groundwater Monitoring Plan, Impact Areas Draft
Contract No. W912DW-11-D-1031 August 24,2017
ERS Task Order 0001

1 4.11 EMERGENCY CONTACTS

All Emergencies Dial 911
Hospital
Saint Clare Hospital (253) 985-1711

11315 Bridgeport Way SW
Lakewood, Washington 98499

U.S. Coast Guard (206) 217-6000 or VHF Ch. 16
Washington State Poison Center (800) 222-1222
Agency for Toxic Substances and Disease Registry (888) 422-8737
Range Support Operations Officer (253) 967-1555
JBLM IRP Program Manager, Meseret Ghebresllassie (253) 477-3742 (office)
Sealaska PM, Scott Elkind (360) 930-3187 (office)

(360) 626-3991 (cellular)
Sealaska SSHO, V. Sunrise Patterson (206) 499-9896 (cellular)
Sealaska Alternate SSHO, Will Kaage (360) 367-9318 (cellular)
Sealaska Certified Industrial Hygienist (CIH), (206) 214-8990 (cellular)

Steve Frost

2
3 The route to the nearest hospital with written directions is shown as Figure 4-1.

4
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Figure 4-1

Hospital Route

at the light onto Bridgeport Way SW.

Hospital Phone Numbers:
Main: 253-588-1711
Emergency: 253-985-6700

Driving directions from Fort Lewis Gate to St. Clare Hospital,
11315 Bridgeport Way SW, Lakewood, WA.

e Start out going northwest on 41st Division Drive S. for 0.01 mile
e Merge onto I-5 North toward Tacoma / Seattle and travel for 4.8 miles

o Take Exit 125 Lakewood/Joint Base Lewis-McChord, turn left at the end of the off-ramp

e Go about 3/10 of a mile. St. Clare Hospital is on the right.
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- WELL COMPLETION REPORT

Project B LEWIS Ada MontogiNe WELL (NerALLATIoN  Well No. Of-jA~— Il

completion date_ (5 Oct ©f

contractor_Hoir DaiLne WELL DETAIL (AS BUILT)
Rig GEFCO SD3CO AR BoTwR Yy :
Operator_7oa; CRANEY (o 1R C Db

Inspector L. ADAMO MORGMENT
Depth (o515 DatumGgpy i Susiace

HOLE DATA ' :
size: 24 in. to _2 ft. %&ﬁgﬁkw&
A in. to _(3.15  ft. (¥3

in. to ft.

CASING

Type KoPE TURERD

Mfr.

Ht. above gnd. surf.

prive shoe

Size: & in. to @ (&3 ft.
in. to 2 A
in. to ft.

_—

SCREEN
.- pype PV( Pee-PALK O.[ StoT ﬁ e
forg‘ Jounson QuAiC GRaut
composition_ W( Dia.4incy 0.0
2t T O
Fittings: . Length Dia.
Packer _
Riser 5% 2
Tailpipe "

FILTER

Source (CSSi
Composition_Siuica
Gradation |G-2O J
Inst. method pPouzeD

volume used (o- 50(bs Paes

Depth %15 to 55.2 ft.

| E}Wl't‘lf\‘!-i—l.:..
. GROUT . PEWETS
composition (WUl kK- GroUT '
volume used oo i 4-50lbs Baes (CHipc)
Inst. method PUMPED i/ TREVME
pepth 42,9 to _ 2 :
0 to (@] £t

W
W
oy

t,?

jD-2zc
REMARKS: SyLicA
CENTRALZERS ¢ 2 SAND

= WiSAr
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© WELL COMPLETION REPORT

Project P LEWIS AdA MonttogiNe WELL (INSTALLAT on

completion date_|9 Octr Of

Well No. O[-ja— [ #

contractor Hoitr DejLLinle
Rig GEECO SD3CO AR RorTapy
Operator_ 7Dy cranNeEY
Inspector_ L. ADAMO
pepth 51.G] 7 Datum (%

wp SuRF

™

HOLE DATA
size: 34 in. to ;
G in. to 52 6

in. to

o
£E.,
£t.,

CASING

Type RoPE T12enD

Mfr.

Ht. above gnd. surf.

Drive shoe

Size: I, g T RS — EEL
in. to ft.
in. to p & =

SCREEN

.- Type PY( Pee-PAck O.l Scor

Mfr. Jouncon

Composition pv Dia.4inci 0.0

2 T 0.
Dia.

Fittings:
Packer
Riser
Tailpipe

Length

5C 3]

FILTER

Source CCSi

Composition_ Sjtic 4
Gradation (C-2&

Inst. method Pouzéld
volume used_ ] -5Clbs BAGS
pepth 52.L to H2.9

ft.

. GROUT .

composition QUi kK- GROUT
vVolume used 200 GAL s §-Diks BAG (Cri)
Inst. method PuMPED W/TECMIE
pepth _4(.3 to 4

-5 to __ o

REMARKS:
CENTRAUZERS |

ft.
: 2 o

| PenTonNTE

WELL DETAIL (AS BUILT)

{o incn DI
fMORCMMETE

]

N

NN

NN

‘6?\3]-0 T E
it PA

NN

NN

LLAAMHILIHHDIDMBMOP O OPRBMPMPBMPBPUM NN

N

G K GloaT

PalLers

jo-2<C
Sili A
S&MND

NARENEERN

5.6 T

5 o
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WELL COMPLETION REPORT

pProject B~ LEWIS MA MONTTOLING WELL [NSTALLATION

Well No. Ol-jJA— 13

completion date 2Z Oy O
Contractor Hoit peilLinle

Rig GEECO SDR0U AL RoTagly
operator_TDny CRANEY

Inspector L. ADAMND

Depth_ (o7 P Datum GRrousd SuzeAce

HOLE DATA
Size: 24

in. to 5
e

in. to
in. to

ft.
(. T fE.
£t.

CASING
Type KoPE TUREAD
Mfr.

Ht. above gnd. surf.
prive shoe
size: &

in. to _ X
in. to

in. to

SCREEN

.- Type PV(C Pee-Pack O.[Seor

MEr. Jounson

composition_pvi Dia.4nwu O.D

ZulkHdT. D
Dia.

Length

5

Fittings:
packer
Riser
Tailpipe

2

FILTER

Source CSS!
Composition_ sjuica
Gradation @ -2¢©
Inst. method pouren
Volume used §-ECibc BACE
pepth &5.67  to £9.25

ft.

GROUT .
Composition_(Qui K- GroVT
Volume used Z50GAL & iZ-Solks Bae (Cili)
Inst. method PUMPED wfiRiMic
Depth _57 to __ 6

G to ol

£,
£E.

REMARKS :
CENTRALZERS : 2

WELL DETAIL (AS BUILT)

(o INCiH DA
Mg UMETIT

[
|

BooNiTE
4 aps

NN
NN

6
i

QU K
GeouT

1 BCWLN TE

PELLETA

| G-20
St &
SHp
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WELL COMPLETION REPORT

project BT LEWIS AdA MONITOR NG WELL INSTALLATIoN  Well No. Of - A~ [4

completion date_2Z3Ocr Of

Contractor_Holt DeilliNG WELL DETAIL (AS BUILT)
Rig GEECO SD3c0O Al Boraly : '
operator_TDny CRANEY (o e DIA .
Inspector_L. ADAMD Mopy MENT
pepth 41.5 &  Datum Geawwno Suasge

1

HOLE DATA _ j A
size: % in. to 435 TR e
24 in. to 3 ft. : .

in. to i) o SEC

W

CASING

Type KofE TureRD

Mfr.

Ht. above gnd. surf.

Drive shoe

Size: g in. to 4.5 _ ft.
in. to fr. [Quic
in. to ££. | GrouT

SCREEN

- Type PVC Fre-PALK O.[Seor

MEfr. Jounson

Composition_pycC, Dia.4incui 0.0
Z el T, D

Fittings: Length Dia.

Packer

Riser 49,5 2

Tailpipe '

FILTER

source CS5|

Composition_<\Lica
Gradation_{O - 7T

Inst. method PTouecd

volume used_§ - S0lbs BAGS

Depth 43.5 to 29 ft.

Q8
Oy
q

BentenNTE

GROUT . FPELLElrS

Composition (Quik- GroutT ' 2 =

volume used 25p0GAL 8 $-RibsBelhd) @020 B = ==

Inst. method PUMPED v/ TECMIE ot

Depth _ %5 to A €85 ==
3 to G PEL =

fO-ZC
REMARKS : STLICA
CENTRAUZERS | 2 SAND

RRNNNEENR
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© WELL COMPLETION REPORT

Project B LEWIS AdA MonTrogiNe WELL (NGTALLATIoN  Well No. Of-ja~— |5

completion date )77 OcCt O

Contractor_Hotr priu e WELL DETAIL (AS BUILT)
Rig (EECO SD300 Al RoTap y -
operator_7Dny CRANEY lo ICH DA
Inspector L. ADAMO MGING MENT
Depth 2C¢ & DatumGeouwd Suefies] [
HOLE DATA % ?///
Size: 24 in. to 5 ft. f// ?//é
% in. to _Zog _ ft. n

R N . e %
ING =t /
CAS Padtonie %

T}f{pe KoPE THRERD 44D STaAwdARD & CrhLPS /
rI:{:I..-«':ll:rczna'ee gnd. surf. %&C_ﬂ‘_
Driv? S?DOE in. to _ACO ft %
DR < in: to =0T ft: . %
in. to ft. il %
' Quiik /
SCREEN GgouTt /
-~ Type PVC Pee-PAcK O.lScor

/
Mfr. Jounson é

omposition PV Dia.4inci O.D /
s ZiNCHT. O %
Fittings: Length Dia. /
Packer /
Riser 205 A /

Tailpipe ' /
FILTER Z
gg:lggzitﬁil SiLiCA ; %

/

Gradation |(C-2C

Inst. method Pweso 1 %

vVolume used ] - SCibc Bes. . _ [[ZF

Depth 203,25 to j97 ft. | gavonme
PELLETS

. GROUT .

Composition (WUi k- GRroVT & 1976

Volume used |[OOGAL £ [0 hbgs of ce1pS(Elldl) s N

Instr.l method ?un{:.WED wif ﬁ’.ggn,u&ft-t ' = =

Depth _(97Z Q __30 N | = T

30 to 0 ft. | /60— 20 = ZL%?T

Sy A =

REMARKS: SAMND =

CenTratizeRS:

NURRENEER
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LOG & AS-BUILT DIAGRAM FIGURE 84 r
4 GEOLOGIC LOG o g -AS BUILT )
LoG 1
DRILLER: Corps of Engineers §,_ oErTH “ DIAMETER :::‘ncues ~
COMPLETION DATE: January 24, 1986 2| w | B Sueet O
g tee :
ALTITUDE: ; FEET ; Monument Fe)
GROUND SURFACE o I}
—\ Black, silty GRAVEL Y am 11 Lk
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2in. 1.0, g |
- y PVC & e
o .oo
Tan, silty, sandy GRAVEL with cobbles - 20 - - ] ke - P—
:c D)
1 ke .
“ Natural .o: .‘.:
I Backfill L N O L
<] he
- 30 - — oq | ~
X .
..: m‘:
=K ~
- -l ° : ...Q
o.:. o.'.c r‘
o‘: b.:‘
~ 40 — — Sed % —~
.l O..
e 3
- ...l N L
.I ‘.l
L] Y p Py
r- 9 .:q ‘o:
ke
Gray to light brown, gravelly, silty SAND ‘:: :..: Hu-
—~ 50 — _2 . LD .: "—::o —50.5 .
m. LU. o® I— ®
PVC Screen |*SE%, -
F i No0.10 Slot~f.e ::
Threaded Y ==
PVC Cap o9 Ay
| 60 — e . ry o: :g?.g =
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The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

RESOURCE PROTECTION WELL REPORT

PROJECT NAME" _Installation of Water Monitoring Wells
WELL IDENTIFICATION NO. 98-JA-MW]1/Tag #AEP 011

DRILLING METHOD: Auger

DRILLER _Craig § DeYoung — ] .

SIGNATURE-
CONSULTING TFIRM:A4 US A

STARI CARD NO». _RI16884

Impact Area, Ft_Lewis, Washington L

WATER LEVEL ELEVATION.

GROUND SURFACE ELEVATION.

34.451

Unknown

INSTALLED: Decemmber 18, 1998

REPRESENTATIVE _Matt Brookshier .t DEVELOPED: _December 18, 1998
As-Built Well Data FORMATION DESCRIPTION
L)
1
SIZE: 8" 1o 50 0Rt 0.0- 050 Silty Gravel w/cobhles & Sand
6" Protective 05.0-19.0 Gravel & Sand w/occusional
Casing with CASING: cobbles
—0-- Locking cap Ht above Surface: 21t 19.0-50.0 Sand w/gravel & Cobbles
2" Sch 80 PVC
\ Drive Shoe: None
\ SCREEN:
Type: 2"Sch 80 .010 Slotted PVC
-10- \ Location: 41010460 ft
MFG: Boart Lo 2 .
\ s NECE(VE T
\ FILTER: )
\ Composition: Silica Sand FER 2% 1990
10/20 and 20/40 o "
Cement/Bent Installation: Poured from surface in cased DEFPARIILIYG © a ala
J Girout hole WELL DRILLUNG UNIT
20 \ Depth: 50,0 to 38.0 ft '
\ GROUT:
| Composition: Rentonite Pellets
: Installation: Poured from surface tn cased hole
1 \ Depth: 38.0to 35.0ft
-30- \ Composition: Bentonite/cement grout
Installation: Tremie Pipe
\ Depth: 35.0 w surface
k ent Pellets
% kgﬁ SURFACE COMPLETION:
Vault Cover
A N

-40-

(I

v T j—Silica Sand

50

SCALE: 1"=10R

PAGE: _| OF _1
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HTRW DRILLING LOG
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50—/ B
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L LETION REPORT

Proﬁect Fr. lew)s Impict Moo

Well No. /& TA-MW/]

Completion date /< Dz‘if:ﬁ
Contractor Andvz v iNell Dt g
Rig Mph/'le” B-€1 -
Operator_yi . # &jlber 7

Inspector Mgt Crrok<l /e
Depth 46.5 /71 Datum@:eﬂd svrbve

HOLE DATA
Size: %

in. to 5 Et.
in. to £t.
in. to £t.

CASING

Type

Mfr.

Ht. above gnd. surf.
Drive shoe

Size: in. to ft.
in. to £¢.
in. to ft.

SCREEN

Type .O1" slot X 5 1

Mfr. Be
Composition %% Dia. 2”

Fittings: Length Dia.
Packer

Riser 43 £ 2.
Tailpipe

FILTER

Source C5STITC

Composition_  $ilice~ songg
Gradation_26-40

Inst. method pgoved ol HSA
Volume used 2 cuff 7
Depth 3p to 3E.0

GROUT ;
Composition Cemsrt—bedpniler (3% )
Volume used /7 LF°>

Inst. method 7+, <

ft.

Depth 34.3 to - ft.

to £L.

REHARKS 6«4%/1:7[: Lg}’&)"‘) Lf‘ﬁé{ L,
id l ."z‘lf‘ﬂ/ Vil Rs o)

A-15

WELL DETAIL (AS BUILT)
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RESOURCE PROTECTION WELL REPORT

PROJECT NAME: _Installation of Water Monitoring Wells

WELL IDENTIFICATION NO. 98-IA-MW2/Tag SAEP 010

I/

DRILLING METHOD: Auger

rang S DeYoung o—

DRILLER:

START CARD NO. _R 16885

COUNTY: _ Pierce R

LOCATION: SW I/4 SE 1/4 Sec22 Twn 18N R 1E
STREET ADDRESS OF WELL: Central Impact Are/Artillery

Impact Area, Ft Lewis, Washington
WATER LEVEL ELEVATION: a3

GROUND SURFACE ELEVATION Unknown

INSTALLED: _December |8, 1998

REPRESENTATIVE _Matt Brookshier DEVELOPED: _December_ 18, 1998
As-Buill Well Data FORMATION DESCRIPTION
T
1
/ SIZE: 8" to 45 Oft (.0-02.0  Gravel & silty gravel w/cobhles
] 6" Protective 02.0-13.0  Gravel & Sand w/occasional
i Casing with CASING: 2" Sch ROPVC cobbles
-t < Lecking cap Ht above Surface: 3t 13.0-26.0 Sand & Gravel w/cobbles
"~| 26.0-39.0  Medium clean sand
NN 39.0-450  Medium Sand w/Clay
\ N Drive Shoe None
N N
b Y
\\ N\ \\\ SCREEN:
|\\5 \ Type: 2"Sch 80 .010 Slotted PVC
-10- NN Location: 400103501t
N Nt MFG: Boart Longyear
\\ O FILTER:
! BT I \\ Composition: Silica Sand s
el BN 10720 and 20/40 -
p Cement/Bent. Installation: Poured from surface in cased '
. : \, N Grout hole
~20- \ Depth: 500103107
NS B
L \\ GROUT:
\ Composition: Bentonite Pellets
NN\ \ Installation: Poured from surface in cased hole
T A4 Depth: 31.0 10 27.0ft
=] J . v Bent Pellets
--30- v : - Composition: Bentonite/cement grout
- S Installation: Tremie Pipe
S : _\ Depth: 27.0 to surtace
el 5: el Sihica Sand
O = SURFACE COMPLETION:
| e .
I ~ . b Vault Cover
l‘ --40- : g L
e T
TR R

The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

SCALE: 1"=_10tt

PAGE: | OF _1
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31 AuUg 94

HTRW DRILLING LOG psad CE ,\/Ng ?Z%%-::‘:“
|r.nnnmmﬁ S/+'CE 2Mus?mmmd /ﬂ_)d/ Dt //M iiia I

4 LOCATION
RORCT 5 - ;
' c/"/" lesss .ng’idyém }—-} Zi!mf/é:,bt//?
AL OF A B . ﬁ!mmensnemrmoﬁ DALL

’ j’bguﬂu 6—;,&8/‘% _ pble.  B-&6/

: OF DALLING *TD HSA B TOPD 8 HOLEL - .

m?:-:‘:n':;:”“‘"'t 24 0 s it speon doye 7’/9“/?,' L1E G, 22Z; /‘}Ng"""ﬁg
conples X 2" _lona 300 ib_ramm e with tmmnmmuwz.;gr__r_ _?‘5.,4 /
37 5o A 2

10. DATE STARTED 11 DATE COMPLETED
oAl |6 DECAR
12 OVERBURDEN THICKNESS 15 DEPTH GROUNDWATER ENCOUNTERED .
95 =7 2).0FT

13 DEPTH DALLED mmo T 46 DEPTH TO WATER AND ELAPSED TIME AFTER DALLING COMPLETED

14 TOTAL DEPTH OF HOLE 4/5_,_-—-'_'7_ 17 OTHER WATER LEVEL MEASUREMENTS [SPECIFTY)

18 GEOTECHNICAL SAMPLES D%ﬂﬂﬂo UND(S TURBED T2 TOTAL NUMBER OF CORE BOXES =

e Sevpples
20 SAMPLES FOR OHEMICAL ANALYSIS voc METALS OTHER (SPECIFY) | OTHER (SPECFY) | OTHER |sreun 21 TOTAL CORE
RECOVERY

22 DISPOSTION OF HOLE BACKFILLED WONITORING WELL | GTHER (SPECFY) | @ smrm& oF NSFECIDR

Lomptede e Pat Aln A Ere 46’%
LOCATION SKETCH/COMMENTS SCALE:

T o mie— e
Ft. Lew:s Impac? Aneo

HOLE NO 98‘1}4—/}1 o

ENG FORM 5056-R, AUG 94
HTRW Drilling Log
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WELL COMPLETION REPORT

Project Ff Lesnd T # /ﬂrz/h__ Well No. 73-ZA-muw 2

Completion date ﬁ‘D ‘}3
Contractor

Rig_Alob e 81:/ e/ ecrp ﬁs
Operator M. & //ibers
Inspector v ool <bicr

Depth_ ¢/5F7 _ Datum Grewd Sudove

A ZB5FT

HOLE DATA _

Size: 8"0op in. to 45 F/1 ft.
in. to ___  ft.
in. to ________ ft.

CASING

Type

Mfr.

Ht. above gnd. surf.
Drive shoe

Size: in. to L,
in. to £t.
in. to £t

SCREEN

Type .0/ slot x 5F1

Mfr-.leazu-ef-_?u‘af
Composition A/C Dia. 2~

Fittings: Length Dia.
Packer

Riser(fve) 2ZET  _2”
Tailpipe

FILTER

Source C55i

Composition </lica sond
Gradation 206 9o

Inst. method Fovred docvn avger <tzn
Volume used v~ 2 wbic feet

Depth 45 7 to 2.3 7 ft.

GROUT
Composition Cement - Beatan 't

Volume used —— 4| cubie Reet

Inst. method 73 oL % 1",
Depth 26.%r7 to O FT ft.
to A -

RF .ﬁn/{! mz{f‘/ d/\l'}éé’_"b
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WELL DETAIL (AS BUILT)
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HTRW DRILLING LOG

DISTRICT C»E-NJVS

OLE HUMRER
I8 “Th- M3

1. COHPANY NAME {) 6&& E—

2.0 ‘§UHG§UKOHIMGOR

SHEET l SHEETS

ofF Jd

L)) O //mzz

> msmF?‘ LL-L\J!‘.‘_- J._/vw\c’— Ao

4, LOCATION P’?" L&”Wf}i Wﬁ

5. MAHE OF DRIU..ER

WUFAGUI&H’S IC-NI.HOH OF DRILI.
/A

7. 5.«ES AND TYPES OF DRILUNG

AHD SAHPUHNG EQUIPHENT £

CRESs HSA
1] .

3. HOLE LOCATION ~ Iﬂé@/ 7—-
RIE, Sec, 2% StINWNE

9. SURFACE ELEVATION ] . 'u 2 ?. g 7/ & ) }{_

w225 £
10. DATE STL.RIED 11. DATE COHPLETED
12 FEB44

12. OYERBURDEH 'IHKKN 33

29 1
13. DEPTH DRILLED INTO ROCK

9%
(6 FT

Opr

15. DEPTH GROUNDWATER ENCOUNTERED
16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILUNG COHPLETED

14. TOTAL DEPTH OF HOLE

A FT

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

18. GEQTECHNICAL SAMPLES

DSTUREED
Dr)ve

10

UHDISTUR3ED

19. TOTAL HUHBER OF CORE BOXES

20. SAMPLES FOR CHEMICAL ANALYSIS Vol HETALS

OTHER (SPECIFT) OTHER (SPECIFT) OTHER (SPECIFY) ] 21, TOTAL CORE

22. DISPOSITHON OF HOLE BACKFILLED

HONITORING WELL

RECOYERT

OTHER (SPECIFT) 23,, SIGHATURE OF IHSPECTOR

Wel Cempletion

fﬁakﬁér “Zr

LOCATION SKETCH/COMMENTS
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WELL LETION REPORT

Project}7€¢idodgg j51yﬁchL'/¢fEf“- Well Nb;agigyﬁﬂ1ﬂ53#}(gwﬁ
Completion date 3/11452 39
Contractor - Y oS WELL DETAIL (AS BUILT)

Rig X3 o |~ R, T=< o

Operaﬁor Mot G lbe 3

Inspector M.t froolkeh. ¢ — f .y

Depth_/2Z =7 Datum bg< & Fm%k?'"%
| -

HOLE DATA o Loe!h) st |z

Size: ¢ in. to /25  ft.

in. to £¢. =2

in. to ft. /

CASING
Type (,7‘1:})&‘!;!?1/1'\10
Mfr. B F

Ht. above gnd. surf.
Drive shoe

Size: in. to ft.

in. to ft.
in. to ft. W\'

SCREEN ) i
Type &Et ln‘ath;-it*\f ?fﬁf&@l/— 2T Q'—D";Jr-

Mfr,
Composition_ Pyl Dia. &*

Fittings: Length Dia.
Packer
Riser
Tailpipe

FILTER o
Source LS4

Composition_s,//co
Gradation_ 20 -<O

Inst. methOd Pi::ur- . &A*w‘l‘;’ﬁ-—
Volume used w-'o.cf’ 200 le, Yelot ¥ v4

Depth 122 /7~ to _uzpF7  ft. ~ /2.

. -
GROUT < >—!/5
Composition (Lagt-bertea e 2.1 L+

107 seencite

Volume used-~ 50 ¢+ 20-¢ > Ll /P 3.
Inst. method Eﬂﬂtﬂé doiin Pol/< ‘110 =
Depth _/0 o 75 ft. | ahce

“-.I L,.._‘:’- 2}:5
A * L. R
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The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

RESOURCE PROTECTION WELL REPORT

PROJECT NAME: _lnstallation of Water Monitoring Wells

WELL IDENTIFICATION NO. 98-TA-MW6/Tag #AEP 006

DRILLING METHOD. Auger

DRILLER: _Craig §

SIGNATURE}

Young ] j

: . m_Cﬂm_D.LEné‘;ms_
CONSULTING FIRM: US Amny, C

REPRESENTATIVE: _Matt Brookshier

COUNTY: __Pierce

START CARD NO _RIGERY

LOCATION- SE 1/4 SW1/d Sec2i Twn I8N R 2E

STREET ADDRESS OF WELL: Central lmpact Area/Artillery

[mpact Area. Fi. Lewis. Washington
WATER LEVEL ELEVATION:

GROUND SURFACE ELEVATION.

e SO

Unknown

INSTALLED:. _December 18, 1998

DEVELOPED: _December 18, 1998

45

As-Built Well Data FORMATION DESCRIPTION
ey SIZE: 8" 10 45.0ft D0.0-02.0 Gravel & silty gravel w/icobbles
&" Protective 02 0080 Coarse gravel w/sand
i | Casing with CASING: 2" Sch 80PVC 08.0-30.0 Sand & Gravel wicobbles
< Locking cap Ht above Surface: 2ft 30.0-400 Fine Gravel
\ 40.0-45.0 Fine sand and gravel
: Drive Shoe: None
SCREEN:
: Type: 2"Sch 80 .010 Slotted PVC
i Location: 9.0wdd0ft
MFG: Boart Longyear
Cement/ Bent FILTER:
i Grout Composition: Silica Sand
: 45 10/20 and 20/40
/ ) Installation: Poured from surtace in cased
1 hole - = -
i & LY - 5
Depth: 36,010 45.0 f T ECEIVET
FER 21 199
i GROUT:
i Composition’ Bentonite Pellets eppa A S
| ! Installation: Poured from surface in cased hole M DRILLING oW
i Depth: 36.0t0 33.0ft
Bentonite
Pellets Composition: Benlonite/cement grout
! / Installation: Tremie Pipe
! FLI Depth 33.0 to surface
o
- SURFACE COMPLETION:
- |5~ sitica Sand Vault Cover

SCALE: 1"=_10ft

PAGE: _1 OF _1
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w'h s;?n dr:! cmaczmumw-;;S-FJ ,‘7.0 {;‘-M
* 7 bezas 2o etk
R R e S5 BT ¢ Apﬂ‘)(:i:d e dve Ao Aem}/)\.g )
16 DEPTH TO WATER AND ELAPSED TWME AFTER DALLING COMPLETED

13, DEPTH DRWLLED WNTD ROCK OF:..}-—-

4 TOTAL DEPTH OF HOLE 17 OTHER WATER LEVEL MEASUREMENTS (SPECHY)
\
45 FT_ 31 -ﬂgFdeéL.

19 TOTAL NUMBER OF CORE BOXES

19 GEOTECHMICAL SAMPLES DISTURBED u%mm
Dve. Somnol/e s
20 SAMPLES FOR OHEMICAL ANALYSIS voC METALS OTHER [SPECHFT) OTHER (SPECFY) OTHER (SPECFY) | 21 TOTAL CORE
RECOVERY
/ 3 %

22 DISPOSITION OF HOLE BACKFRLLED MONTORNG WELL | OTHER [SPECFT) a mxme OF WSPECTOR M
el compled-tmn X : ‘-’Eﬂé -
[ |

LOCATION SKETCH/COMMENTS

PROJECT B N D AL ‘ !-;DLE NO

. Leigrs .J—/upﬂ..(_‘_f— :‘}'ngﬁ_ ?8 LA '/Hln/é
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Project A+, lew s _.I_,mpAc_;L Aneﬁg Well No.%“ﬂ'ﬂ'flflf?'
Completion date ‘Z

Contractor WELL DETAIL (AS BUILT)
Rig.Z,

Inspector / s 10 L1
Depth=£E E£L,0 Datum growd <prbace

L »
HOLE DATA ?‘MW’

Size: in. to __ % ? ft. @“z,,‘,?)

Source £557
Composition <)/,ea_

in. to ft. - | ¢
in. to £t. ; 5-
/

CASING d L/
Type ¥4
Mfr. _ /
Ht. above gnd. surf. % ¥
Drive shoe /
Size: in. to ft.

in. to £t. /

BTN S— 2 PR /

SCREEN ” ?4'\0“?""6%) /
Type &Iﬁ-j%r L) 2ttt (oot /
MEr. Lo+~  ~ ‘
Composition %Ec_ Dia. Z2” | /
Fittings: Length Dia. / |
Packer /
Riser /
Tailpipe
FILTER /

. ¥3.7
Gradation 2p .« ﬁe.&w_;}a
Inst. method Rba"l-‘L Pelled=
Volume used < FF> — 9.5
Depth 59,077 to __Z/4,5 /7 £t. >
-51.0
GROUT ; |
ComWs:tionKﬂﬂ‘"’L gm-ln,%c_(’?}/) Z\?\Lfo — . G
Volume used_ 4Z £73 Slice L=
Inst. method_negu_e_ M s ==
Depth _4”27 20 t, % =
to =) £t. L =]
3 .} %: - :\:/ .“ - CS,0
Taqmazmvzm .
o & 54.0
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The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

RESOURCE PROTECTION WELL REPORT

PROJECT NAME _Installation of Water Monitoring Wells

WELL IDENTIFICATION NO. 98-IA-MW8/Tag HAEP 008
DRILLING METHOD: _Auger
DRILLER: _Craig S, DeYoung 4

CONSULTING FIRM: _US Army, Corps of Engificers

REPRESENTATIVE. Matt Brookshier

START CARD NO). _RI16880
COUNTY: _ Pierce

LOCATION SE I/4 NI/ Sec 8 Twn I8N R 2F
STREET ADDRESS OF WELL: Central [inpact Area/Artiflery

Impact Area, Ft. Lewis, Washington

WATER LEVEL ELEVATION: 3351

GROUND SURFACE ELEVATION Unknown

INSTALLED: _December |8, |998

DEVELOPED: December 1B, 1998

As-Built ‘Well Data FORMATION DESCRIPTION
SIZE 8" to 45,01t 00.0-05.0 Gravel w/cobbles
] 6" Protective (50-100 Coarse sand
- Casing with CASING: 2" Sch BOPVC 10.0-23.0 Gravels w/Sand
(- Locking cap Ht above Surface: 2ft 230-26.0 Sandy gravel
\\ 26.0-450 Graveily & Cobbley Sand
NN _
\ Drive Shoe. None
WY
\\ SCREEN:
\ Type: 2"Sch 80 .010 Slotted PVC
-10- \ Location: 43010380 Rt
\ MFG: Boart Longyear
\ Cement/ Bent FILTER:
Grout Composition Silica Sand
By 10/20 and 20/40
Installation: Poured from surface in cased
~20- \ hole
\ Depth: 20td501
§ GROUT:
\ Composition: Bentonite Pellets
\\ Installation: Poured from surface in cased hole
> Depth: 29.0 to 32,08
~-30- ) ‘ | Bentonite
i34 (.5_ Pellets Composition; Bentonite/cement grout
= Installation: Tremie Pipe
v Depth: 29.0 to surface
S = o SURFACE COMPLETION:
= ili 1
' J‘ é‘; it ‘SSiIzca Sand Vault Cover
—45-
SCALE: "= 10 PAGE: _| OF _|
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31 Aug Y4

HOLE NUMSER
HTRW DRILLING LOG [ "™ Ce /s
1 COMPANY NAME 5 ' % "J/ _Z;.c_, SHEET o’rm“
0.5, - P wcarm g
1&? 5 red fen Lepors 1WA
/rlll OF Dll.l.l ! ‘ﬂlﬂl’?ﬂiﬂﬂmﬂ‘ DE 'rnu OF DALL
e ann 33-3'-:"3'"‘ L T i e e T | TN RZE; 2 8 NE SENE
y i& [ mm ELEVATION
~Z20PT (From T5 mvle)
10. GATE STARTED n DATE COMPLETED
Z TANAZ Z IA-NAE
12 OVERBURDEN THICKNE SS : 13 DEPTH GROUNDWATEA
95 £1- 21,490 T (wes vesry ,MUMV)E
[} txmmmmaw %ng?%wg%mtﬁmtusm meom':.f
4 TOTAL DEPTH OF HOLE 4’57;—7" 17 OTHER WATEA LEVEL MEASUREMENTS (SPECFY)
L] :IIEO:/D;“ SAMPLES DISTURBED UNDISTURBED 19 TOTAL HUMBER OF CORE BOXES =
Z Sljﬂ..!; Mu&ﬁfg Yoo METALS OTHER (SPECKFY) OTHER ({SPECFY) OTHER (SPECHY) :l! m‘mmcms
LY
22 DISPOSITION OF HOLE BACKFRLLED MONITORMNG WELL COTHER (SPECFY) I ASIGNA F INSPE -
< T Beokesdpor —

LOCATION SKETCH/COMMENTS

SCALE:

PHOJECTF;Z, L'ew/;’ fmmc_/" /Q,M__

HOLE%ﬂ'/{Mg

(-Propanem: CECW-EG)

ENG FORM 5056-R, AUG 94
HTRW Driiling Log
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EM 1110-1-4000
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31 Aug 94
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HTRW DRILLING LOG

(CONTINUATION SHEET)

smiaER
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WELL COMPLETION REPORT

PrOjectFl. Lawi‘s E "" ﬂ-fzﬂ\ Well No.8@-TH - rdG
Completion date -

Contr ctor K WELL DETAIL (AS BUILT)

3 —& AeP- 003

Operator —lbe - - \

Inspector, Brookelvie ' Kz coor

Depth Datum . I éé{ Myq T4,

fwaf— ’ Aﬂ"-"'\ L‘J"’___

HOLE DATA S Npetn?. =

Size: ﬁ in. to 45 g ft. | =
in. to __ ft. =
in. to _____ ft. 7

CASING

Type

Mfr.

Ht. above gnd. surf.

Drive shoe

Size: in. to ft.
in. to ft.
in: to £t. C&h&s\'

e'«*\m"l'c.@/)

d
/
v
gg:fnfoz gl Greot /
bl
Pz

Mfr. €on—4
Composition PV Dia, »*

]
\ N\ \ \ \\ \\ S

Fittings: Length Dia.
Packer
Riser b ET. 27"
Tailpipe
FILTER e ; 29.0 FT
Source_ LS55 I ’ 0
Composition <jlic %M"Mﬂ'd* D
Gradation_ZO- 40 Pollet= 1
Inst. method pevred Jdeosm p<A
Volume used w3 oy 4 B | 229F7
Depth _ 45 _.to 22.9Fr ft. 5 B ALY
RO = -< >—3?0r=1*
é fonite ( - B = RN s
Compos:LtJ.on @Mm '57 20‘_, = 2 =] %
Volume used 3 ) f‘“ L L =] >
Inst. method 7, gﬂg e,g 4 o/ - =]
Depth _ z4.p ft. | sz sand |-, —
i_-/ . FY30ET
e oz ¢ L.
~ZIs M”‘Fﬂw S
2 H‘— Z ] \_ ™ Y, 45-_
. 4 AvE£ OFT




RESOURCE PROTECTION WELL REPORT

DRILLING METHOD. Auger

PROJECT NAME: _Installation of Water Monitoring Wells
WELL IDENTIFICATION NO. 98-JA-MW9/Tag #AEP 009

DRILLER: _Craig§ DeY

SIGNATURE =

REPRESENTATIVE: _Matt Brookshier

CONSULTING FIRM. 7s ‘Army, Corps of Engingés

COUNTY: _Picrce

START CARD NO. _RI16881t

LOCATION: SW 1/4 NE 1/4 Sec_16_ Twn

I8N R 2E

STREET ADDRESS OF WELL: Central inpact Area/Antillery

Impact Area, Ft_Lewis, Washington
WATER LEVEL ELEVATION: 33
GROUND SURFACE ELEVATION-

INSTALLED _December |8, 1998

— VUnknown

DEVELOPED: _December 18, 1998

o
fu
(o)
o
@
(24
g
L
=
)
=
o
=
2
]
o]
E As-Built Well Daia FORMATION DESCRIPTION
f
o SIZE: 8" to 55.01 00.0- 10.0 Gravel wisilty sand
c 6" Protective 10.0-25.0 Gravel and Sand
© Casing with CASING: 25.0-30.0 Sandy gravel
= Y ocking Cap Ht above Surface: 2f 30.0-55.0  Sand w/gravel
= 2" Sch 80 PVC
S
...g Drive Shoe: None
<
g SCREEN:
Type: 2"8ch 80 .010 Slotted PVC
8 Location: 49010440 ft
8 MFG: Boart Longyear
@ FILTER:
K Composition: Silica Sand
o 10/20 and 20/40
.E:' Cement/Bent. Installation: Poured from surface in cused
c SGmut hole
E Depth: 41010500 N .:"‘, E Ce
— -~ B V E
] O
= GROUT. FER 23
- ! Composition: Bentonite Pellets I 9‘9 q
(@) Installation: Poured from surface in cased hole It {‘VE‘ Hoig
= Depth: 38.01041.0R Lt DRI 1 NG Ui
8 Composition: Bentonite/cement grout
0O ! Installation: Tremie Pipe
o] Depth: 38.0 to surface
>
o Bent Pellets
(o] SURFACE COMPLETION:
3 Vault Cover
O —-40-
LUl w
[rem ! i
[3) | ™
: . - 2 »
H | : J-Sll|ca Sand
g ‘ ‘ "
- 1 ~50- :
] | I
m I l - *
Q. | < T
@ ! g 5
(] I w35 .
L]
~ =
=
SCALE. 1" =_10#t PAGE: QOF _1
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31 AUg Y4
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i ’ 10 DATE STAATED T
/200 V98 /8 VoV R
12. OVERBURDEN THICKNESS 15 DEPTH QROUNDWATER ENCOUNTERED ‘;’2{ . :Z.!Er.)==7-
13 DEFTH DALLED INTO ROCK O 18 DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
4 TOTAL DEPTH OF HOLE 5»5":,7_ 17 OTHER WATER LEVEL MEASUREMENTS (SPECHY)
18 OEQTECHNICAL SAMPLE DISTURBED UNDISTURBED 19 TOTAL NUMBER OF CORE BOXES
Orive. Sampe /e = /0
20 SAMPLES FOR CHEMICAL ANALTSIS voc METALS OTHER (SPECIFY) | OTHER (SPECFY) | OTHER (SPECIFY) | 21 TOTAL CORE
22 DISPOSTION OF MOLE BACKFRLED | MONITOAWG WELL | OTHER SPECKY) | 20 SIGNATURE OF
Pa »o

LOCATION SKETCHCOMMENTS

D e T

-------

Srevenshesuacyasnan

Sensariursand

PROET B fess I»jmc/ ALz

<

ENG FORM 5056-R, AUG 94
HTRW Driilling Log

(Propenent: CECW-EG)
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31 Aug 94
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31 Aug 94
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L COMPLETION REPORT

well No.79-Z#-mu/9

Project 75 [/ - A LA
Completion date va
Cont?ctor Focrewd LI Er) /ng

] WELL DETAIL (AS BUILT) Wi
Rig Pebile £-27 .
Operator M.p GJ)/be—F
Inspector /7~ sl jer TR ) i
Depth_ 35 =7 Datum Grovd Sufue b P’“"L“'_%‘q‘@""fl
3kd b 0 i i
HOLE DATA sand; dewin bl | ]
‘Size: " in. to 55 =7 ft. ey ?
in. £t
ins to £t. I < > —
CASING // 4
/ -
Type P ;ﬁ% HQaxdrmr&pd.
MET PMed vwjeoncrde
Ht. above gnd. surf. .}
Drive shoe - / /
Size: in. to ft.
in. to £,
in. to ft. / /
SCREEN .
Type_ . O/ jnel Sfe F—X SET &
MEr. Loars [ rqwers Cenen
Composition_ PVC_  Dia. 27 (ge_,‘Lm}{z{E%) / /
Fittings: Length Dia. Gavt
Packer
Riser
Tailpipe / /
FILTER B -
Source C‘)/Wé’ Sz%(-ﬁ“ gmp( /
Composition 5,7t~ /
Gradation 20X/ D 7
Inst. method powrzd i Eu%
Volume used wZ #4+3 (2 <
Depth zZDpe/7T to 4.5 7 ft. . 24,3
e
GROUT . Pellets 4.6
Composition -lwn‘am‘ < Tl 47,75
Volume usedwﬁgﬂmxs ~32If4* &, ‘
Inst. method_ znem/z =} LY, 25
De th g:’;’ to OFT ftt ") 2 .
PEh 2 Frto £L. Z20%x40 o ==
&iliea ‘==
/ﬁmﬁa/ % _,2// 5"5&7— £ #_jiem===1 s
a2 & o~ A=\ Lwas
A, W ’Zzﬂ?- S e
sm._ fah el b
ot 12T :‘i %1
] . grdvedly X
20790 laceds casma 556.0
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4 fockaed 4 /e f
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The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

RESOURCE PROTECTION WELL REPORT

PROJECT NAME _lostallation of Water Monjtoring Wells
WELL IDENTIFICATION NO. 98-IA-MW | 0/Tag #AEP 012

DRILLING METHOD: _Auger

DRILLER. Craig S. DeYoung, A

REPRESENTATIVE: _Maut Brookshier L

COUNTY:

Pierce

START CARDNO. R16882

LOCATION: SE 1/4 NW1/4Sec 1] Twn 18N R 2E

STREET ADDRESS OF WELL: Central Impact Area/Artillery

Impact Area. Ft. Lewis. Washington

WATER LEVEL ELEVATION: 27

GROUND SURFACE ELEVATION:

INSTALLED:

Unknewn

December 18, 1998

DEVELOPED: _December i8, 1998

As-Built Well Dats FORMATION DESCRIPTION
% SIZE: 8" o 43.01t G0 0-050 Gravel wicobbles
6" Protective 05.0-080 Coarse sand
A2 [— 5 Casing with CASING: 2" Sch 80PVC 09.0-43.0 Sandy Gravels
- N N il Locking cap Ht above Surface: 2t .
\
% Drive Shoe: None
N\ 1
v \ SCREEN:
\\ \\ Type: 2"Sch 80 .010 Slotted PVC
10- \ \ Locatton: 390103401
\ N \ MFG: Boart Longyear
\ \ Cement/ Bent | FILTER:
Grout Composition: Silica Sand
\\ \ 10/20 and 20/40
: \ Installation: Poured from surface in cased
-20- hole
R \ Depth: 320004304
h
\\ GROUT:
\\ Composition: Bentonite Pellets
N\ \\ Installation: Poured from surface in cased hole
N Depth 300to 32.0f
--30- st Bentonite
ﬁ. 3 Pellets Composition: Bentonite/cement grout
L= = Installation: Tremie Pipe
o C . Depth: 30.0 to surface
“. k4 SURFACE COMPLETION:
= Silica Sand Vault Cover
--40- B f ‘
-45-
!
1
i
1
'
1
1
!
SCALE: "=10ft PAGE: _1__ QOF _1
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31 Aug 94

HTRW DRILLING LOG
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12 OVERBURDEN THICKNESS

43F7

15 DEPTH OROUNDWATER ENCOUNTERED 20’ ‘5_5_ =

13 DEPTH DRALED INTO ROCK

OFT_

16 DEPTH TO WATER AND ELAPSED TWIE AFTER DAILLING COMPLETED

W4 TOTAL DEPTH OF HOLE Lfg F;-

17 OTHER WATER LEVEL MEASUREMENTS [SPECFY)

18 GEOTECHNICAL SAMPLES DISTURBED

UNDHS TURBED

19 TOTAL NMUMBER OF CORE BOXES

| D pve _Sauples o3
20 SAMPLES FOR OHEM ANALY SIS Voo

METALS

OTHER (SPECIFT) OTHER (SPECFY) 21 TOTAL CORE

OTMER (SPECHY)
P RECOVERY %

2 DISPOSITION OF HOLE BACKFILLED MONITORMO WELL
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I

/e Fi
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WELL MPLETION REPORT

. 32- ThH-M}
Project “r, Liws J_,»\jr?ﬁg-r'- }J-ng_/.{_ Well No. )ﬂ Ih MIJ )
Campletion date & JAN
Contractf:_' =N WELL DETAIL (AS BUILT)
Rig ob . ‘
Operator ] i Aep-0l\Z
Inspector Nigeiihs
Depth_‘_fiﬂ'__DatummLs& 7 WH,‘ s L,ZTJ
e

HOLE DATA i ,,,;,e, - e
Size: &4  in. to 42 =7 ft. >

in. ft. i

in. to ft.

%

CASING L/
Type
Mfr.
Ht. above gnd. surf.
Drive shoe
Size: in. to ft.

in. to £t. | C

in. to ft. A Nz{ZZ)
SCREEN Groot

Type_ ,O/ «,/af

%
Hfr -
Composition Bia. 2%
Fittings: Length  Dia. /

Packer

Riser 26 FT 2
Tailpipe

FILTER

Source £ S5 T
Composition_ <//jca
Gradation 2Zo-<

N

Inst. method guur ,ﬁmg_& HSA " w2 FT
Volume used- Z o, 2) Eﬁfm:lz.
Depth ~ 4= to _2%z.5 £E. == ! 22 crT
GROUT >+ FT
Composition Ce_uanl—-&@l‘{z (‘5"{) — e
Volume used_ /8 -, _ =1
Inst. method 'ZO-*—ie;_ =zl
Depth _ ~3p5 to o ft. dohion e
——— é'{\ 1Co _:'-_____ J._:
- = ‘ il At
/. - \/‘&..( "'
s .
'- -’ (‘ c ’J}" .
& L — 43T
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WELL COMPLETION REPORT

A-108

Project u.\ i%@ n;‘i‘w‘;\\a\ M\ jh‘a"""”@l'l!\""‘??ell No. Mbu - g ‘
Completion & 97 7 =
COntract\(:r gl\li,c‘ﬂ.ﬂq WELL DETAIL (AS BUILT)
Rig e B-6l
Operator pl
Inspector \CHAC F\_u&“‘“wp.
Depth 24 teed- Datum Grovmop g!grﬂf V¥
HOLE DATA MasTEeR L 9ck
Size: in. to _2Y ft. / ‘{55‘}(5)—-
in. to _~  f¢t.
in. to = ft. /
- ConcreTE.
CASING 0
T¥pe \\ A
Mfr
Ht. above gn‘c\ )ri'f :Dﬁg‘s”
Drive shoe
Size: in/\to B swromiTE
— cHIPS
SCREEN .
- Typeb\uc&‘. a\)(q“ﬁf s‘]a “w O‘OD'Q"'H""
Mfr. SoMnSon :
Composition PVC pia. 2" P
Fittings: Length Dia. i . I=
Packer =
Riser " ¢ ':_
Tailpipe . - .
-l zo-Y4Yd
FILTER = g
Source s::.lch-s:&ub Ine - Sreich
Composition $oje LI )
Gradation 20-4O - S&N D
Inst. method e, ; = .
Volume usedém-_fzg -l
Depth &/ _ to 23,57 _ ft. g’ - - s
GROUT =
Compositiyn / =1* ©
Volume use¥ / 2o IR
Inst. meth% -
Depth \_ to £E. ) i (.
\ to £t . _
< -
REMARKS : ~ITE- Céers 1) é?& ] g.‘?."
sac ke, 23 Tl % % Slavus P
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ENVLOG2 6/18/96

ENVIRONMENTAL BOREHOLE LOG -~ .00 My
Date Started Location Depth Water First Encountered (Ft)
1/8/96 N 651372.92/E 1134129.45 7.0
Date Completed Drilling Company Drilling Method )
1/8/96 . R&R 4 1/4" |.D. HSA
Total Depth {Ft S ling Method Ha : Weight (b D In)
otal Depth (Ft) 20.1 ampling Metho Silke —— mmer eight (Ibs) 200 rop (In 1s
Borehole Diam. (In) Ground Elev. (ft) Monument Elev, (ft) PVC Elev. (ft)
10 274.84 278.08 277.68
— £ 2 T =8 - =
iL| o © > s * S 2 <
e ES | a © s ) ) - Ty o o =
£ E’g s 22 | S| 2 E| £ Lithologic Description gE %‘ % £
[= o
o &= 3182 a Se) a2 g8
Ground Surface :
Medium dense to dense, dark brown, silty, GM L:\ ke
F— 1 9-24-25| 72 0 (1015 sandy, fine to coarse GRAVEL; moist; scattered 18 2410
E“ organics; (Fill?).
b 2 W 677 | 77| o [1026 3.5
= o 1 e
:— . LgaAmm 20-26- ' Very dense, silty, sandy, fine to coarse GRAVEL GM ? -j-:.
t— SLO1 32 44 | 0 |1036 with cobbles; moist; wet below approximately 7 ol = R
feet, ol =—h 4
5 =
| jssamon|f]} 40-3s- =
so2a [[if 24 |22 O [1043 =3
F‘ 1=
— 10 10.0 - - -
i PEAMO‘I ]]D 45- 58 o |10s3 Very dense, grayish-brown, slightly silty,
t— SLo2B 50/5" gravelly, fine to coarse SAND; wet. E b
12.0 = i
[— . Very dense, brown, fine to coarse SAND, trace
- 6AMO1(ifi| 20-35- of silt; wet. I :
| | stos ﬂm so2- (84 O 1108 A=
t— 16 L i 15.0 : .
B 9EAMO1 5-50/37100] 0 |1121 Very dense, brown, fine to coarse sandy, fine to | fit
— SLO4 coarse GRAVEL, trace of silt; wet; not P [
L compacted. 8; k-
. %GAMOT hs.50/47 70 | 0 [1148 Eé:?oi
= SLOS ODO B
i b o 4B l19.3
L [ g B
20. —— ° Al <201
it 0.0 BOTTOM OF BORING 20,08 FEET
S
o
’-—.
-
Remarks: Refer to key for explenation of terminology and symbols.
* USC soil descriptions are based on visual classification, unless 9700 Block Site Assessment
g:‘lga;;\;l‘?%:c:;%ugﬁntacts between soil layers are approximate Fort Lewis, Washington
LEGEND
L 27 0.D. Split-Spoon Sample ¥ Water Level and Date Measured LOG OF BORING MW-1
IC 3" 0.D. Split-Spoon Sample ¥ Water Level at Time of Drilling
June 1996 T-4108-03
Logged By Reviewed By SHANNON & WILSON, INC. FIG. 7
PVH KAT Geatechnical snd Environmental Coneuhtants d
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The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

Flle Original and First Copy with
Departmenl of Ecology

Second Copy — Owner's Copy
Third Copy — Drlller's Copy

WATER WELL REPORT

STATE OF WASHINGTON

(JC R0
Start Card No. 7- g
UNIGUE WELL ILLD. & 2 0/

Waler Right Permit No.

(1) OWNER: m__U_éQMI:HL IRV (6 P —

(2) LOCATION OF WELL: Coury ?[ Q{CL

Sud /A

éwm Nuusﬂ?z TJ‘B'VNH{ i-wu

(2a) STREET ADDRESS OF WELL (or nearest address)

CleAr Cleel

Domestic

B

ECL 050-1-20 (2/93) " * 1

(3) PROPOSED USE: E e Industrial L[] Municipal O (10) WELL LOG or ABANDONMENT PROCEDURE DESCRIPTION
migation -— - - - :
‘ \§l/( :PQQZ’VC( (V| L) DeWater Sl omer ¥ and the Isjn: and mﬁ‘.’.“ll”.'ﬁ;" matorial Z’Za'i'n”l?m'?'iifﬁni‘;ﬂ‘.{“ ;.?.'Q“m"‘fmﬁ;' -
change of information.
(4) TYPEOF WORK: Qunersmumbor of wel % y = ——
Abandened [ N @O Method: Dug O Bored 1 — .
Decponed O Gy e Driven ) w 5“1'!? sux | O L
Reconditioned [ Rotary Jetted ] L WAL Tﬂ wme D 2
(5) DIMENSIONS: Diameteroiwel___ /{2 ncnes. |4 (AULL WO X2 ACe dF Sux
Drifled test. Depth of completed well gU . _ iz 2
6) CONSTRUCTION DETAILS Mﬁg&ﬁ%ﬂ? C Adec T
= e 0 |[wxw Seand ARafe ST
Casing installed: _(L Diam. 1‘rc»m4'_’g ft. to ‘ 5 .
‘Cfﬁe'?‘?ﬂmmﬁ e e T " fneTo contst F AL W CofRies 72 |43
T S e T e OwD SAn0_Awp TRAG ST
Perforations: Yes [ No m
Type of perforator used tond To COVWSE. oAl u}r SAnf) 1{3 | L{é
SIZE of perforations in. by n, acC COP)BE < Teﬁcé C’F 5“;1—'— -
. perforations from . to __n ,,_{ g 5 2
- perforations from fl.to _— ?\M_ To CONTSE. ?Wa-
____ pertorations from ft. 1o __h CO(BBMS Aw éﬁ,“xp m léﬂcé
" Screens: Yes X No O 6 Ly
Manufacturer's N.sma HDUS.FOV’\ i . 9 L é 7}
ModelNo.__ gm T'Oﬁﬁgfﬁi GIARL W Shnd
Dlarn {i Slot size 50 _from f) 5 ft. to w fi. i GO . y- { 5:147"
Diam, Slot size _Lﬂa from '?0 R.to 75 f.
Gravel packed: Yes ]  No r,ﬂ Size of gravel r.~L Yo (_OHL gl AVCL W bl A
Gravel placed from ft. 10 b | _(A,ﬂ ‘ NB ﬂ
Surface seal: Yos [l _ No [] at_dgzh? '13'_ ) _h RACE  OF S 5 o
Material used in seal 3 \ N =
Did any strata contaln unusable water?  Yes D No w F\!\L '[ (@ MD 6MD 0CC
? Depth of strata o QL A-V\O ft TeACf OF
Type of watar? p! - 2
Method of sealing strata off _i_l.n
{(7) PUMP:. Manutacturer's Name _ =
Type: HP.__ e (A 7 AR | ol T9° <
T LT S 4
(8) WATER LEVELS; landsutaceciovaton 1 - g APRYY X 3
Static level ft. betow top of well Date .Z/ */7"_9
Anesian pressure ___ Ibs.persquareinch Date /{
Artasian waler is lied by -
{Cap, valve, 6ic] Work Started 5 . 19. Campleted 3 19 ?_‘f
(8) WELL TESTS: Drawdown is amount water level is lowered below,static leve
Was a pump test made? Yes [ 4‘?7 It yes, by whom? %ﬁi WELL CONSTRUCTOR CERTIFICATION:
viela: { GO gal./min. with _ft. drawdown after s, | constructed and/or accept responsibility for construction of this well, and its
. compliance with all Washington well construction standards. Materials used and
i S " o the information reported above are true to my best knowledge and belief.
Recovery data (time taken as zero when purhp wrned oft} (water level measured from well NAME & & Pr E o \ V\%E —
10p to water level) e e TI G {PERASON, FTRY, OF CORP —= u A
- Time Water Level Tima ater Lev me . } "[’_(3 m{" QI ‘4 N ; -a/!fé‘-}{fb‘i"
T (Signed) = _ License No, _/ ﬂ
Date of test ) ——
Bailer test gal./min. with ___ft. drawdown after ___ __hrs, .
Airtest _____gal./min. with stern set at H. far hrs. ::lgls"amw1 gﬁfﬁ __ Date 6" ; s 199_?_
Artesian liow___ g-p.m.
Temperature of waler ____ Was a chemical ansinIS rnada? Yes D ﬁ (USE ADDITIONAL SHEETS IF NECESSARY)

4
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The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

QWOQOESQS

WELL TESTS: Drawdown is amount water level is lowsred belgw stafic %
Wasawmp test made? Yss‘_‘x Nol:[ 2 It yes, bymom’&ﬁ I
Yield: /5& gal./rmin. with g _f. drawdown after hrs.

WELL CONSTRUCTOR CERTIFICATION:

| construcled and/or accept responsibility for construction of this well, and its

" " " "

compliance with all Washington well construction slandards. Materials used and
the information reported above are true to my best knowledge and belief.

" " " "

Recavery data (time taken as zero when pump turned off) (water level measured trom well
top to water level)

Time Water Level Time Water Leval Time Water Lavel
Date of test _
Baller test gal./min, with _ H. drawdown after hrs.
Airtas! gal./min. with stem set at H. for _ hrs.
Artesian flow gpm. Date
Tamperature of water Was a chemical analysis made? Yes D No |:|
EC 050120 (2/03} " "1 ~siglen

NAME 9_‘)"& _IER'3‘|FOH.E=!EE o}co%;nm T (TYPEORPRINT) -
avess (U 13 ML010000 & Ay RIlUP wh
{Siunadi(/\;). _____Licensa No. (H é‘!

EE;%I g% '77 Date 5’3

(USE ADDITIONAL SHEETS IF NECESSARY)

LL DRl I

w79

A-111

[+

o

Start Card No.
Flle Original and First Copy with
:::“':'““’*EW'W? . WATER WELL REPO RT UNIQUEWELLID.# KD 2
X Gl
Third ::u-pc;pf-nrluer'n cnup:lp Y STATE OF WASHINGTON Water Right Permit No. R
(1) OWNER: Namo ﬂ:"yt?cﬂq""f mldan  TRE¢ Adcress
(2) LOCATION OF WELL: Coursy Lieree. s ¥ pAnd Std wWNW wez2_1JE wnl & wn
(2a) STREET ADDRESS OF WELL (or nearest add £ Léﬂf C (&éé
(3) PROPOSED USE: H ??m?ﬂc industrial [ Municipal [ (10) WELL LOG or ABANDONMENT PROCEDURE DESCRIPTION
. ’ rrigation 3 T = 7 - PP = —
o QUevaion O Dewaer Tl i a;m°m@":ﬁmﬁwgm?;; bbbl il ool oo
. : ange of ation.
{4) TYPE OF WORK: fmg;gtggm;gf W h ) _ — — =
Abandoned [ N Ii o Methed: Dug [ Bored O = T = ' -
Despered O Cable Driven] fﬂkf s.aY AL SAND O 1/9
Reconditioned [ Rotary [ Jetted O !
(5) DIMENSIONS: Diameter of wol o T o | BROWW GIAJLC GnD SAM) (/7 | 50
Drilled _ 5 fest. Depth of completed wall ()30 n [W 0L CORRKS 4 TRAC 5 v
(6) CONSTRUCTION DETAILS: { W Gradett W Ssad aand 50 [ 5¢
Casing installgd: (O - bamtom fl ..,_50 ft 7] i
S Y Qnp @_ 5
Welded ; ) * Diam. from f. to ft, '
Iflﬁwgdalbd LZ *  Diam. from ft. o, ft. : =1 G «
r e — 2 . ] I R -&v -y
_ b GCAVEL anD Sand.
Perforations: Yes (] No'ﬁ oompy (<, CoRRILS
Type of perforator used - .
SIZE of perforations in. by in E@ ¥ IV\ grﬂﬂe’(' . SAAD 5(3 70
perforationsfrom ft.to — k. . Lo =
perforations from hto ft ' % €5
e _ perforations from = fto__ M. m@v’\ % f@’(je(- , 9‘49\‘0 AdlD 70 m
Screens: Yasm 'RD’ T.OBQN& l
Manufacturer's Name WS'I own
Type Model No.
piam. £ siot sizo_[ 0 tmrn_55 ft. 10 _70 ft. I
Diam. sotsze fOO  wom 20 nw_Z t —
Gravel packed: Yes [ No m Size of gravel -
Gravel placed from fi. to ft.
Surtace seal: Yes [B _ No [ . Townardepth? /9 _n Fe— ot
Material used in seal __@,m any (emanT
Did any strala contain unusable water?  Yes O No w
Type of watar? Depth of strata e
Mathod of sealing strata off
(7) PUMP: Manufacturer's Name o
Typa: HP
(8) WATER LEVEL Y :wf;'za;’z:“:ﬁr _ :Z Q :_' _ "
Static level ft. beiow top of well Date o rndlr b (5 —
Artesian prassure _ Ibs. per square inch  Date —
Antesian water is lled by 2 |
il WorkStaned | 7. 1 ) _.19. Completed 5 198 1 q
9) A



Flle Original and First Copy with
Deparimant of Ecology

Second Copy — Owner's Copy
Third Copy — Driller's Copy

WATER WELL REPORT

STATE OF WASHINGTON

e 24 9 ¥

UNIQUE WELL LD, #

203

Water Right Permit No.

Mathod of sealing strata off

(7} PUMP: wanutacturers Name

Type: __

g rlace el 3
(8) WATER LEVELS; landsurtscsoovaton 70/

Static level H. below top of wall
Artesian p a Ibs. per square nch
Artesian water s controlled by =

Date &~ f"Tq_

Date

(9) WELL TESTS: Dfawdown is amount water level Is lowared

I‘l drawdown

Was a pu ? Yes
Yield: f’g ﬁé‘ad:al /min. with

WorkStared__| = J &f 15 Completed____ S .19 79

WELL CONSTRUCTOR CERTIFICATION:

talic Iwel
ii yes, by whom?
after hl‘l

" " "

"

top to water lavel)

Recovary dala (time taken as zero when pump turned off) (water favel

measured from well

Aiwie M{T’ER&M 1 ﬁc%?o

mmss{df’;mff prAn 9 \>J‘/;4”l/p w4

| constructed and/or accept responsibility for construction of this well, and its
compliance with all Washington well construction standards. Matenals used and
the information reported above are true o my best knowledge and behief.

(TYPE CH PRINT)

)
g (1) OWNER: name Al DA N B0 rss
& @ LOCATIONOFWELL: comy PieLLL SW)g AND  SW W NV 0. Z22:0% el wm
= (2a) STREET ADDRESS OF WELL (ornsarostadiess) LAY €L wul
3 P {3) PROPOSED USE: % :3'0““:::‘3 Industrial (] Municipal [ (10) WELL LOG or ABANDONMENT PROCEDURE DESCRIPTION
g I ion: i calor, racter, size i ure, a ) ¢
% v ‘b L\ ?ﬂooufﬁ | OV\ ] DeWater Test Well O i v Ehm:::?{m ﬁEﬂhI:re Olro;'l;r::u:rial in ea‘:ihtzltl:‘[na:;:mw‘ wn:da:mstmgsm:;r: fz?uel:a::
35 (4) TYPEOF WORK: Qwners bumber of woll i bl
= Abandoned (] New well o Method: Dug O Bored O = VAT i 10
S Doepaned D) caeld  baend |G 10 COArSe gralRL Wan € [0 [ [T
c Reconditioned [ Aotary (] Jetted O COPBI&E» and SAND Aud TRACL
-3 (5) DIMENS! Diameter of well [ nches. | F_ S
T Drilled feet. Depth of completed well ]
E (6) CONSTRUCTION DETAILS: £ond 1o wn{{é’ﬁ;{ Pﬂéi;’ “} ﬁqﬂﬂ fe- t 25
(=] OCC  CopRles 0 TRALL OF Suf |
‘= Cesing Inlmlled _{L Diam. from‘f' ; Hto ﬂ 5 5ﬂ- =
— Welded a r = - + v
o  lkume] p— iy v [FWC 50 Copise qRa/ee Win, 127 | UP
S . - CoRBlES G0 shnh Raw ST *
e Perforations: Yes [ ”"Uﬁﬁ
-9.. Typsofpeﬂuraklnused : ‘ )ﬁ!ﬁe “1© QQA A ?flﬁ’l}et W Bl L{g Sz
'g SIZE of pertorations in.by in. Gd( aD !M ¢ =
© _ perforations from _ ft. 1o _ ft. _
s e o "L 1o caw -7 e w62 |45
o _ _ perforations from .10 fL._: Bg‘,s ! 2 ![ M(f’ 5‘(-4 [
(=] Screens: Yes No
a Manufacturer's Name L{OU 10w
-l'c-n Type Madel No. )
> Dlam. I“{ Siotslze_,[ O fto
E Diam. ____ Slotsize { fram 5 _ft Q L
g Gravel packed: Yes O NON Size of gravel
(1] Gravel placed from _ftto ~ ft.
t - v n fon e £
g Surface seal: Yes |1  No[] . Towhatdepth? 14 H. LIl
|6 Material used in seal _ ST S
zZ Did any strata contain unusable water? Yes O No [
n Type of water? . Depth of strata
Q
O
©
>
(=)
o
(o]
(o]
L
[T,
(o]
et
c
@
£
et
S
©
2.
[
Q
@
=
-

Time Water Level Time Water Lavel Time Water Level
Date of test
Bailer test gal./min. with fi. drawdown afer hrs.
Alrtest gal./min. with stem set at ft. for hrs.
Artesian flow gpm. Dawe ——e
Temperature of water Was a chemical analysis made? Yes O no [
ECL 050-1-20 (2/93) * * 1 woliaBpon

A-112

(Signed}

Contractor's

n:.gislfatiz 5 = Z ! Z ? -

_ License No. /ﬁ

I'WELL DRILL

Date [-;f 3 .19?\i

(USE ADDITIONAL SHEETS IF NECESSARY)

o



The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

Flla Original and First Copy with
Department of Ecology

Sscond Copy — Owner's Copy
Third Copy — Driller's Copy

WATER WELL REPORT

STATE OF WASHINGTON

wicsaselfl A £

UNIQUE WELL 1LD. # .$O L!

water Right Permit No.

(1) OWNER: mﬂ;ﬁ@dﬂlwﬂﬂm_ __ Address

(2) LOCATION OF WELL: County Piecd

>

T 0 S N e 22+ BB wnl Covm

(2a) STREET ADDRESS OF WELL (or

Cleny L

+

(10) WELL LOG or ABANDONMENT PROCEDURE DESCRIPTION

(3) PROPOSED USE: H ?9"1&‘::'16 industrial ] Municipal [
- miga x h : : 7 -
- : [ F : D ibe b , characer, f and , and sh f aqui
gl.‘)‘l\- beda ‘01‘\ ] DeWater TestWell [ o u a:;m&nsnd :1.: nuu!r‘augi{otrn: r::er-al ng;;hmm pnnme?w?t: ast S:J"Ldn? fnsir: f:rq e':cr:
2 . t change of information.
(4) TYPE OF WORK: fgl“"'"":g::;gm;? well e — =
Abandoned C New well (] Method: Dug [ Bored [] =
Deepened [J Cable £¢ Driven ] tﬁz_}_dﬂ 5 J‘C_“f Ff\hg- O MELD fnﬂﬂﬂ 0 [
Reconditioned [ Rotary [] Jetted O] Wl gradel
(5) DIMEN: :  Diameter of wel [ inches. pud 2 T
Drilled _test. Depth of completed well _ gg 6 n[Rown ¥ ree Wil Fve o meD
S ANY)
(6) CONSTRUCTION DETAILS: + 3
Casing Installed: Diam. from__" ft. m__é&ﬂ, _&DU’ A Fw O we SAnyy | I% z 3’_—
ﬂ:;mw . Diam. from ft. o . Y73 Cob i< T
Threaded [ Diam. from _ f.to . S0l
Perforations: Yes []  No m te (RS L 23 |
Type of perforator used
SIZE of perforations _ in. by in.
= __ perforations from ____ ft. to ft. oL/ WQ_I{ EZ(‘*&O WL @3 &%
perforations from _ ftto_ . A 1 To M‘O 5 Qm U
- perforations from _ : _hto___ . CEBE Le S
Screens: Yes [ No [J y
Manufacturer's Name __ HbU‘sT o\ Blﬂ A ¥ el W _5,49\0 714 7=
Type 2 ModelNo. L4
Diam. / ﬁ'_’ Slot size / ,5 O tom {/ﬁi ft. 10 g _?2 w0
Diam, Slot size from__ fi.to . n 9 (AL And Sandd  w 7’3 79
Gravel packed: Yes [ No N Size of gravel COB Rle 4;
Gravel placed from ____ " Hto R #
: W 4 VA
Surface seal: Yes E Na :] To what depth? N ;)A'm COﬁ'f_sD g %%(;}( é’ 79 gs
Material used in seal ___ Gﬂmoﬂh( Cemi v w S A 2} >
Did any strata contain unusable water?  Yes | No
Type of water? __ Depth of strata -
Method of sealing strata off A B B I U
(7) PUMP: Manutacturer's Name
Type: _ ) H.P.
O WATER LEVELS: i 20 "
Static wvel _ hobeiowtopolwell Date —
Artesian pressura __ bbs persguarench Date o
Arteslan water is controlled by . I s
B wonsies "2 2 v compme__> ______wl ]
(8) WELL TESTS: Drawdowp is amount water leve! is lowered below static level
Was a pump test made? Yesi ;] No! If yes, by whom? o WELL CONSTRUCTOR CERTIFICATION:
veid: (50 gal./min. with . drawdown after p— | constructed and/or accept responsibility for construction of this well, and its

] (1] ] »

Recovery data (time taken as zero when pump furned off) (water level measured from well
top to water level)

compliance with all Washington well construction standards. Matenals used and
the information reported above are true to my best knowledge and belief.

weARUA Lo (G
Pyt

%4

Wl

Time Water Level Time Water Lavel Time Water Level i
—_ — — Addrass[Q(z Wlbiﬂlﬂ. 3
- - {Sign ML_ License No. f Q& E
—_— i i TWELL A
Data of test . or
Bailer tast gal./min. with ft. drawdown aftar hre. ontractor's
pe———ee— Registr,

Ainest ____ gal./min. with stem sat at . for R w/' ; ;6’ ,'77 b S, ’5

Artesian flow __gpm. Date e 4

Temperature of water __Was a chemical analysis made? Yes O Ne [ (USE ADDITIONAL SHEETS IF NECESSARY)
ECL 050-1-20 (2/93) * "t il
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SOP1

GROUNDWATER PURGING & SAMPLING MONITORING WELLS USING A
SUBMERSIBLE PUMP

This operating procedure provides general information on groundwater purging and sampling
from monitoring wells using a submersible pump.

EQUIPMENT REQUIRED
e Level D personal protective equipment (e.g., nitrile gloves, rain gear, steel-toe boots,
safety glasses, and high-visibility safety vest)
e Submersible pump (e.g., Grundfos) with reusable tubing
e Pump controller
e Power source (generator)
e Electric water level measurement meter
e Sample containers with preservative

e Insulated cooler(s), chain of custody seals, appropriate cooler packing supplies (e.g.,
bubble wrap), and ice or blue ice

e Sample labels and appropriate documentation (e.g., chain of custody forms)
e Field log
PROCEDURES

PREPARATION

1. Record necessary data in field log.

2. Don appropriate personal protection equipment, as specified in the Site Safety and
Health Plan.

3. Consult the well log for each well to determine the most productive zone. If at all
possible, the pump intake shall not be placed within 2-feet of the well bottom or low-
water level.

4. Ensure any downhole equipment (pump, tubing, and water level meter) has been
properly decontaminated prior to use.



PURGING

1. Set up power source and pump controller.

2. Discharge all purge water to a temporary container for disposal at the Landfill 2
Pump and Treatment system.

3. Begin purging at a rate of 0.1 to 0.5 liters/minute. The appropriate purge rate will be
determined by monitoring groundwater draw down controlled by site specific conditions.
The water level should stabilize and ideally the pump rate should be sufficiently low
enough to allow an equal or greater amount of water to recharge the well so little or no
water level draw down is observed.

4. Measure groundwater levels every 5 minutes to ensure that the groundwater in the well
is not being drawn down. If significant draw down occurs, more than 6 inches, lower
the speed of the pump or turn the pump entirely off.

5. Repeat until the water level stabilizes to closely match the recharge rate.

6. Purge groundwater for 15 minutes. After 15 minutes, depth to water will be checked
and if the level is within 6 inches of the initial depth to water then a sample will be
collected. If the water level is 7 inches or lower than the initial depth to water than the
well will be given time to recharge.

SAMPLING

1. Collect sample directly from the end of the discharge tubing maintaining the established
flow purge rate.

2. Minimize the formation of air bubbles, aeration, and turbulence by using the established
flow rate while filling the sample vial for BTEX/TPH-G analysis and pouring the
sample water gently down the inside of the bottle.

3. Form a meniscus over the mouth of the vial to eliminate formation of air bubbles and
head space prior to capping.

4. Screw the Teflon-lined cap on tightly to prevent the container from leaking.

5. Label, package, and ship sample containers to the analytical laboratory as described in
the RI/FS Work Plan.

6. Store and ship the samples at 4°C.



SAMPLE COMPLETION/DECONTAMINATION

1. Extract the pump from the well. Decontaminate all sampling equipment that comes in
contact with the well water between the sampling locations. To decontaminate
equipment:

0 Wash the water level meter using a Liquinox solution.
0 Rinse the water level meter with tap water.

2. Gather and dispose of all non-dedicated supplies and equipment properly.



SOP 2

FIELD PARAMETER MEASUREMENT FOR GROUNDWATER SAMPLING

Field parameters (temperature, pH, turbidity, oxidation-reduction potential, specific conductance,
salinity, and dissolved oxygen) will be monitored during purging of the monitoring wells and
prior to surface water sampling with a Horiba water quality meter or equivalent. Measurements
will be conducted in accordance with the manufacturer’s instructions and the following
procedures:

o Calibrate or verify calibration of the water quality meter according to SOP 3. For low-

flow purging of the monitoring wells:
— Set up and begin purging well.
— Determine the flow rate using a graduated cylinder or equivalent.

— Attach a flow-through cell to the polyethylene tubing. Position the water
quality meter probe in the flow-through cell. Begin purging the monitoring
well.

— After the cell has been flushed at least twice, begin monitoring the field
parameters, and continue approximately every 3 to 5 minutes during purging.
Record water quality measurements the appropriate field logbook or on a well
purge data sheet.

— When the indicator parameters have stabilized for three consecutive readings, the
well is considered stabilized and ready for sample collection. Remove the flow-
through cell from the tubing.

e For surface water sampling, position the probe directly in the water body. Record
water quality measurements in the appropriate field logbook or on a well purge data
sheet.

Decontaminate the water quality meter probe between wells by rinsing it with commercially
purchased water. If debris or odor is noted, wash with Liquinox and rinse with commercially
purchased water as needed.



SOP 3

WATER QUALITY METER CALIBRATION

The Horibae water quality meter or equivalent will be calibrated at the beginning of each day
prior to using the instrument to collect field parameters for samples (as detailed below in Steps 1-
6). Alternatively, at the discretion of the operator, calibration may be omitted if a calibration
check is performed and demonstrates the parameters are within the expected range (as described
below in Step 7).

The daily calibration will be performed using the Auto-Calibration function and a standard pH 4
Auto-Calibration solution. The Auto-Calibration function performs a one-point calibration of the
pH sensor, conductivity sensor, and turbidity sensor in the standard pH 4 Auto-Calibration
solution, while the dissolved oxygen sensor is calibrated in the atmosphere simultaneously. The
following procedure is for Horibae U-20 series, however Horibae U-50 series follow similar
procedures and have similar expected parameter values.

The meter’s calibration must be checked at the beginning of the day (immediately following
calibration or in lieu of performing a calibration) and at the end of the day to determine if
parameter values have drifted from original calibration. Additionally, it is highly recommended
that a mid-day calibration check is performed so that any problems can be identified more
readily. Calibration checks are not a recalibration of the meter but a check of the calibration to
ensure the continued accuracy of the meter. Use of the meter for field samples must be bracketed
by calibration checks that are within the expected range.

1. Triple-rinse the sensors with commercially available bottled drinking water.

2. Fill the calibration beaker to the marked line with the standard pH 4 Auto-Calibration
solution. If using a Horiba® U-50 series, the transparent calibration beaker will need to be
inserted into the black calibration beaker upon filling the transparent beaker with the pH
4 Auto-Calibration solution.

3. Immerse the sensors in the beaker.
4. Turn “On” water quality meter.

5. Press CAL button, then press ENT button to start Auto-Calibration




6. Upon completion of the calibration of the pH, conductivity, turbidity, and dissolved
oxygen sensors the water quality meter screen will display “END” for the U-20 series or
“Cal Complete” for the U-50 series.

Note — If an error code is displayed, reference manufacturer’s Operation/Instruction Manual.

006/ 12/03 13:26:17 & ¥ 4w |

TIT CALIBRATION 1
futo Calibration
E n d 4.00 pH

A.A9 nSiem

0.00 wru

8.78 me/LDD
109.7 z oo
[ Eoafwnibo]  [oed] ol

Cal complete, MEAS to measure

AUTO
[DATAIN]

Press the MEAS button to display measured parameter values. Record, at a minimum, values for
pH, turbidity, conductivity, and dissolved oxygen (values for temperature, salinity, and oxygen
reduction potential (ORP) may also be recorded to evaluate meter). Expected parameter value
ranges are as follows:

a.
b.
C.
d.

4.00 units for pH (£ 10%)

4.49 mS/cm for conductivity (£ 10%)

0 NTUs for turbidity (+ 10 NTUs)

8.00 mg/L to 12.00 mg/L for dissolved oxygen (+ 10%)

*Note — The age of the Auto-Calibration solution and temperature fluctuations can
effect expected parameter value ranges. If the recorded parameter value is outside the
expected range, consult the manufacturer’s Operations Manual for indicated value
tables for parameters at various temperatures. If parameter values are outside of
expected ranges, rinse sensors and perform Auto-Calibration again.

REFERENCES

Horiba, Ltd. 2000. Multi Water Quality Monitoring System U-020 Series Operation Manual.

Horiba, Ltd. 2009. Multi Water Quality Checker U-50 Series Instruction Manual.
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ALS) Enuvironmeantal

CHAIN OF CUSTODY

1317 South 13th Ave., Kelso, WA 98626 | 360.577.7222 | 800.695.7222 | 360.636.1068 (fax)

COC#
PROJECT NAME
2]
PROJECT NUMBER ri]
&
FROJECT MANARER 2
I/
COMPAITY NAME &
o
&
ADDRESS &
CITYSTATEZIP

E-MAIL ADDRESS

PHONE &

FAXE

SAMPLER'S SIGNATURE

SAMPLE L.D. DATE

TIME

LAB L.D. ImaTRIX/

REMARKS

REPORT REQUIREMENTS

_ |, Routine Report: Method
Blank, Surrcgate, as
required

INVOICE INFORMATION
PO. #
Bill To:

Circl ich m to be an 7

Total Metals: Al As Sb Ba Be B Ca Cd Co Cr Cu Fe Pb Mg Mn Mo Ni

Dissolved Metats: Al As Sb Ba Be B Ca Cd Co Cr Cu Fe Pb Mg Mn Ma NI

K Ag Na

K Ag Na

Se S TI Sn W Zn Hg

Se S T Sn V Zn Ho

*INDICATE STATE HYDROCARBON PROCEDURE: AK CA Wi

NORTHWEST OTHER:

(CIRCLE ONE)

__ . Report Dup., MS, MSD as
required

. CLP Like Summary
(no raw data)

TURNAROUND REQUIREMENTS
___24hr ___48hr

__ Sday

_____Standard (15 working days)

SPECIAL INSTRUCTIONS/COMMENTS:

IV. Data Validation Report _ Provide FAX Results
V. EDD
Requested Report Date [1Sample Shipment contains USDA regulated soil samples (check box if applicable)
RELINQUISHED BY: RECEIVED BY: RELINQUISHED BY: RECEIVED BY:
Signature Date/Time Signature Date/Time Signature Date/Time Signature Date/Time
Printed Name Firm Printed Name Firm Printed Name Firm Printed Name: Firm

Copyright 2012 by ALS Group




Sealaska Environmental Services

Marine Science Center, P.O. Box

869

18743 Front Street, NE, Suite 201

Well Inspection,
Purging, and Field

SEALASKA Measurement Form
ENVIRONMENTAL Poulsbo, WA 98370
Contract Task Site
Number: Order: Location: Name:
Well Data
Well ID: Well Head Locked: Y:  N: Depth to Water (ft btoc):
Total Well Depth (ft btoc): Exterior Seal Good: Y: ~ N:  Depth to Product (ft btoc):
Mid Screen Depth (ft btoc): Pooled Water in Well Head: Y:  N: Product Thickness (ft):
Purge Rate (liters/min): Inner Casing Straight and Clear: Y:  N: Volume Purged (liters):
Purge Method: Peristaltic/Submersible/Bladder/Other: Remarks:
Water Sample Data
Sample ID: Type: Date: Time: # Containers:
QC Sample ID: Type: Date: Time: # Containers:
Sampling Personnel:
Remarks (color, odor, etc.):
Purge | Depth to Spec.
Vol. Water Cond. |Turbidity| DO Temp. ORP
Time (liters) | (ftbtoc) | pH | (ms/cm) | (NTU) (mg/L) (°C) (mv) Other
(x0.2 (£ 10%
Stabilization Requirements| units) | (+ 10%) | or <20) | (x 10%) | (= 10%) (x10)
0 Initial Depth to Water (Pre-pumping)
Well Volume Calculation
Well volume (liters) = [Well casing volume (liters/ft)] x [Length of water column (ft)]
Well casing diameter (in) — Well casing volume (liters/ft)
1.25” — 0.3 1.5” — 0.4 2”7 — 0.6 2.5 — 1 37— 1.4 3.5” —>2 47— 2.5 6” — 5.5

Meter Model:

Page of

Revision: March 2014
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Table B-3. Nitroaromatics, Nitramines, and Nitrate Esters Analysis by HPLC, LC/MS, or LC/MS/MS (Method 8330B)

QC Check Minimum Frequency Acceptance Criteria Corrective Action Flagging Criteria Comments
Soil drying Each sample, LCS, and Laboratory must have a NA. Flagging is not Commercial PT samples
procedure Method Blank. procedure to determine appropriate. must reflect the grinding,

The appropriateness of
the drying step is
determined by each
project.

when the sample is dry to
constant mass.

Entire sample must be air
dried at room
temperature.

extraction, and analysis
steps as a minimum.

Record date, time, and
ambient temperature on a
daily basis while drying
samples.

If a laboratory utilizes a
self-spiked LCS, the
fortification must be
performed prior to any
preparation steps
performed (drying,
grinding, etc.)

Drying may introduce a
bias and is not
recommended for certain
compounds.

Drying should be
performed in the
laboratory, not the field.

Commercial PT samples
must reflect the grinding,
extraction, and analysis
steps as a minimum.

(continued next page)
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Table B-3. Nitroaromatics, Nitramines, and Nitrate Esters Analysis by HPLC, LC/MS, or LC/MS/MS (Method 8330B)

QC Check Minimum Frequency Acceptance Criteria Corrective Action Flagging Criteria Comments
Soil drying LCS reference material is
procedure not required to be air dried
(Continued) if the vendor specifies that
drying is not required.
LCS and Blank matrix can
be Ottawa sand, clean
soil, or other vendor
provided clean matrix.
Soil sieving Each sample, LCS, and Weigh entire sample. NA. Flagging is not Do not include vegetation
procedure Method Blank. Sieve entire sample with a appropriate. or debris in the portion of
10 mesh sieve. Breakup the sample that passes
. pieces of soil (especially through the sieve unless
The gppropnateljess of clay) with gloved hands. that is a project specific
the sieving step is requirement.
determined by each
project. Collect and weigh any
portion unable to pass Projects may require an
through the sieve. alternate sieve size.
Soil grinding Initial demonstration at Initial demonstration of NA. Flagging is not Grinding and sieving is an
procedure start up and any time grinding equipment: The appropriate. iterative process, so

major equipment is
changed or when a
reduction in the number
or time of grinding cycles
occurs.

Each required sample,
LCS, Blank, and Matrix
Spike sample.

The appropriateness of
the grinding step is
determined by each
project.

laboratory must initially
demonstrate that the
grinding procedure is
capable of reducing the
particle size to < 75 um by
passing representative
portions of ground sample
through a 200 mesh sieve
(ASTM E11).

cycles and duration can
be varied to reduce heat if
all samples are treated
the same.

Grinding may introduce a
bias and is not
recommended for certain
compounds.

Each sample, LCS, and
Method Blank must use
the same grinding process
(i.e., same time intervals
and number of grinding
cycles).
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Table B-3. Nitroaromatics, Nitramines, and Nitrate Esters Analysis by HPLC, LC/MS, or LC/MS/MS (Method 8330B)

QC Check

Minimum Frequency

Acceptance Criteria

Corrective Action

Flagging Criteria

Comments

Grinding Blanks

One per batch of
samples.

The Grinding Blank must
be processed: after the
LCS (if ground),

or

after a client identified
sample with known
contamination,

or

at the end of the batch.

No reported analytes must
be detected > 1/2 LOQ.

Blank results must be
reported and the affected
samples must be flagged
accordingly if blank
criteria are not met.

If required, reprep and
reanalyze Method Blank
and all QC samples and
field samples processed
with the contaminated
blank.

If any individual
Grinding blank is found
to exceed the
acceptance criteria,
apply B-flag to the
samples following that
blank.

At least one Grinding
Blank per batch must be
analyzed. For batch
preparation, the Grinding
Blank and the Method
Blank can be one in the
same.

A Grinding Blank using
clean solid matrix (such
as Ottawa sand) must be
prepared (e.g., ground
and subsampled) and
analyzed in the same
manner as the sample.

If cross-contamination is a
concern, then more than
one Grinding Blank per
batch may be necessary.

Soil subsampling
process

Each sample, LCS,
blank, and Matrix Spike
sample.

All sample types must be
subsampled, including
those that were not
initially dried, ground, or
sieved.

Entire sample is mixed
and spread out evenly on
a large flat surface (e.g.,
baking tray), and 30 or
more randomly located
increments are removed
from the entire depth and
breadth to obtain the
appropriate subsample
size.

NA.

Flagging is not
appropriate.

The total subsample
weight collected can vary
based on the
requirements of the
extraction process.
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Table B-3. Nitroaromatics, Nitramines, and Nitrate Esters Analysis by HPLC, LC/MS, or LC/MS/MS (Method 8330B)

QC Check Minimum Frequency Acceptance Criteria Corrective Action Flagging Criteria Comments
Soil Sample At the subsampling step, | The RSD for results above | Examine the project- If reported per the Sample triplicates are
Triplicate performed on one the LOQ must not exceed | specific requirements. client, apply J-flag to all | randomly selected unless

sample per batch.

Cannot be performed on
any sample identified as
a blank (e.g., Field Blank,
Method Blank, Grinding
Blank).

20%.

Contact the client as to
additional measures to be
taken.

samples within that
batch if acceptance
criteria are not met and
explain in the Case
Narrative.

the project specifies the
sample to be used.

Aqueous sample Each sample and Solid phase extraction NA. Flagging is not The salting-out procedure
preparation associated batch QC (SPE) using resin-based appropriate. is not permitted.
samples. solid phase disks or
cartridges are required.
lon Transitions Prior to method The chemical derivation of | NA. Flagging is not NA.

(Parent-> Product)

implementation.

the ion transitions must be
documented.

appropriate.

Initial Calibration
(ICAL) for all
analytes (including
surrogates)

At instrument setup and
after ICV or CCV failure,
prior to sample analysis.

ICAL must meet one of
the three options below:

Option 1: RSD for each
analyte < 15%;

Option 2: linear least
squares regression for
each analyte: r’ > 0.99;

Option 3: non-linear least
squares regression
(quadratic) for each
analyte: r* 2 0.99.

Correct problem, then
repeat ICAL.

Flagging is not
appropriate.

Minimum 5 levels for
linear and 6 levels for
quadratic.

No samples shall be
analyzed until ICAL has
passed.
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Table B-3. Nitroaromatics, Nitramines, and Nitrate Esters Analysis by HPLC, LC/MS, or LC/MS/MS (Method 8330B)

QC Check

Minimum Frequency

Acceptance Criteria

Corrective Action

Flagging Criteria

Comments

Initial Calibration
Verification (ICV)

Once after each ICAL,
analysis of a second
source standard prior to
sample analysis.

All reported analyte(s) and
surrogates within + 20% of
true value.

Correct problem. Rerun
ICV. If that fails, repeat
ICAL.

Flagging is not
appropriate.

No samples shall be
analyzed until calibration
has been verified with a
second source.

Continuing
Calibration
Verification (CCV)

Before sample analysis,
after every 10 field
samples, and at the end

of the analysis sequence.

All reported analytes and
surrogates within + 20% of
the true value.

Immediately analyze two
additional consecutive
CCVs. If both pass,
samples may be reported
without reanalysis. If
either fails or if two
consecutive CCVs cannot
be run, perform corrective
action(s) and repeat CCV
and all associated
samples since last
successful CCV.

Alternately, recalibrate if
necessary; then
reanalyze all associated
samples since the last
acceptable CCV.

If reanalysis cannot be
performed, data must
be qualified and
explained in the Case
Narrative.

Apply Q-flag to all
results for the specific
analyte(s) in all
samples since the last
acceptable calibration
verification.

Results may not be
reported without valid
CCVs. Flagging is only
appropriate in cases
where the samples cannot
be reanalyzed.

Internal Standards

(Is)

If employed, every field
sample, standard and
QC sample.

Retention time within + 30
seconds from retention
time of the midpoint
standard in the ICAL;
Internal standard signal
(area or height) within
-50% to +100% of ICAL
midpoint standard.

On days when ICAL is not
performed, the daily initial
CCV can be used.

Inspect instrumentation
for malfunctions and
correct problem.

Reanalysis of samples
analyzed while system
was malfunctioning is
mandatory.

If corrective action fails
in field samples, data
must be qualified and
explained in the Case
Narrative.

Apply Q-flag to
analytes associated
with the non-compliant
IS.

Flagging is not
appropriate for failed
standards.

NA.
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Table B-3. Nitroaromatics, Nitramines, and Nitrate Esters Analysis by HPLC, LC/MS, or LC/MS/MS (Method 8330B)

QC Check

Minimum Frequency

Acceptance Criteria

Corrective Action

Flagging Criteria

Comments

Method Blank (MB)

One per preparatory
batch.

No analytes detected >
1/2 LOQ or > 1/10th the
amount measured in any
sample or 1/10th the
regulatory limit, whichever
is greater.

Correct problem. If
required, reprep and
reanalyze Method Blank
and all QC samples and
field samples processed
with the contaminated
blank.

If reanalysis cannot be
performed, data must
be qualified and
explained in the Case
Narrative. Apply B-flag
to all results for the
specific analyte(s) in all
samples in the
associated preparatory
batch.

Results may not be
reported without a valid
Method Blank.

Flagging is only
appropriate in cases
where the samples cannot
be reanalyzed.

For batch preparation, the
Grinding Blank and the
Method Blank can be one
in the same.

Laboratory Control
Sample (LCS)

One per preparatory
batch.

A laboratory must use the
QSM Appendix C Limits
for batch control if project
limits are not specified.

If the analyte(s) are not
listed, use in-house LCS
limits if project limits are
not specified.

Use LCS Tables 8330B
for HPLC analysis.

Use LCS Tables 8321 for
LC/MS or LC/MS/MS
analysis.

Correct problem. If
required, reprep and
reanalyze the LCS and all
samples in the associated
preparatory batch for the
failed analytes, from the
sub-sampling step on, if
sufficient sample material
is available.

If reanalysis cannot be
performed, data must
be qualified and
explained in the Case
Narrative.

Apply Q-flag to specific
analyte(s) in all
samples in the
associated preparatory
batch.

A solid reference material
containing all reported
analytes must be
prepared (e.g., ground
and subsampled) and
analyzed in exactly the
same manner as a field
sample.

A Standard Reference
Material (SRM) that is
used for a LCS can be
ground as a single batch
and subsampled
repeatedly as long as the
SRM is within expiration
date.

(continued next page)
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Table B-3. Nitroaromatics, Nitramines, and Nitrate Esters Analysis by HPLC, LC/MS, or LC/MS/MS (Method 8330B)

QC Check

Minimum Frequency

Acceptance Criteria

Corrective Action

Flagging Criteria

Comments

Laboratory Control
Sample (LCS)

(Continued)

If a laboratory utilizes a
self-spiked LCS, the
fortification must be
performed prior to any
preparation steps
performed, such as
drying, grinding, and
sieving.

Results may not be
reported without a valid
LCS. Flagging is only
appropriate in cases
where the samples cannot
be reanalyzed.

Matrix Spike (MS)

One per preparatory
batch.

A laboratory must use the
QSM Appendix C Limits
for batch control if project
limits are not specified.

If the analyte(s) are not
listed, use in-house LCS
limits if project limits are
not specified.

Examine the project-
specific requirements.
Contact the client as to
additional measures to be
taken.

For the specific
analyte(s) in the parent
sample, apply J-flag if
acceptance criteria are
not met and explain in
the Case Narrative.

Analytes and surrogates
are spiked into the MS
and MSD after
subsampling.

For matrix evaluation only.
If MS results are outside
the limits, the data shall
be evaluated to determine
the source(s) of difference
(i.e., matrix effect or
analytical error).

Page 125 of 344




DoD/DOE QSM 5.1
Appendix B
2017

Table B-3. Nitroaromatics, Nitramines, and Nitrate Esters Analysis by HPLC, LC/MS, or LC/MS/MS (Method 8330B)

QC Check

Minimum Frequency

Acceptance Criteria

Corrective Action

Flagging Criteria

Comments

Matrix Spike
Duplicate (MSD) or
Matrix Duplicate
(MD)

One per preparatory
batch.

A laboratory must use the
QSM Appendix C Limits
for batch control if project
limits are not specified.

If the analyte(s) are not
listed, use in-house LCS
limits if project limits are
not specified.

MSD or MD: RPD of all
analytes < 20% (between
MS and MSD or sample
and MD).

Examine the project-
specific requirements.
Contact the client as to
additional measures to be
taken.

For the specific
analyte(s) in the parent
sample, apply J-flag if
acceptance criteria are
not met and explain in
the Case Narrative.

Analytes and surrogates
are spiked into the MS
and MSD after
subsampling.

For matrix evaluation only.
If MSD results are outside
the limits, the data shall
be evaluated to determine
the source(s) of
difference.

For Sample/MD:
%Recovery and RPD
criteria only apply to
analytes whose
concentration in the
sample is greater than or
equal to the LOQ.

Surrogate Spike

All field and QC samples.

QC acceptance criteria
specified by the project if
available; otherwise use
QSM Appendix C limits or
in-house LCS limits if
analyte(s) are not listed.

Correct problem, then
reprep and reanalyze all
failed samples for all
surrogates in the
associated preparatory
batch if sufficient sample
material is available.

If obvious
chromatographic
interference is present,
reanalysis may not be
necessary, but the client
must be notified prior to
reporting data and the
failures must be
discussed in the Case
Narrative.

Apply Q-flag to all
associated analytes if
acceptance criteria are
not met and explain in
the Case Narrative.

Alternative surrogates are
recommended when there
is obvious
chromatographic
interference.
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Table B-3. Nitroaromatics, Nitramines, and Nitrate Esters Analysis by HPLC, LC/MS, or LC/MS/MS (Method 8330B)

QC Check

Minimum Frequency

Acceptance Criteria

Corrective Action

Flagging Criteria

Comments

Confirmation of
positive results
(second column)

All results > the DL must
be confirmed.

Calibration and QC criteria
are the same for the
confirmation analysis as
for initial or primary
column analysis.

Results between primary
and second column RPD
< 40%.

Report from both
columns.

Apply J-flag if RPD >
40%. Discuss in the
Case Narrative.

Use of a UV detector with
a UV diode array detector
or vice versa is not
considered a valid
confirmation technique.

Confirmation analysis is
not needed if LC/MS or
LC/MS/MS was used for
the primary analysis.

Secondary column — Must
be capable of resolving
(separating) all of the
analytes of interest and
must have a different
retention time order
relative to the primary
column.

Use project specific
reporting requirements if
available; otherwise,
report from the primary
column.
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